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THE PRICE OF NEW SECURITIES. 

The determination of the price at which new stock shall 
he issued by a publie-utility corporation subject) to the 
supervision of a state commission is one of the most trying 
problems which the management has to face. Where, as in 
Massachusetts, the commission is required to pass upon the 
proposed price of new stock as fixed by the directors of the 
company, the reviewing tribunal encounters a perplexing 
responsibility. In its broadest aspects this problem is essen- 
tially a question of finaveial policy; but, while it has little 
direct connection with engineering, it is of large importance 
to the public-service eorporation whieh may be trying to 
raise money for the purpose of carrying out absolutely nec- 
essary or plainly desirable engineering improvements. 

It seems reasonable that when those who have nursed 
a public utility from an uncertain infaney to a mature and 
developed prime find it necessary to secure more capital, 
in order to carry on the work of the company in the general 
public interest, some allowanee should be made which will 
enable the men whose courage and foresight have accom. 
That 


is, the existing stockholders deserve a chanee to subseribe 


plished so much to reap the benefits of their policies, 


to the new securities before they are offered to the general 
pubhe, and at a price per share somewhat below the market 
value of the stock outstanding at the time. Hf the stock is 
issued at its market value difficulties are often present in 
making the requisite volume of sales to meet the cost of the 
contemplated improvements, The allowanee of a margin 
between the market and the issue value furnishes an incent- 
ive for existing holders of the securities to invest further in 
the property, and stimulates publie interest in the matter in 
case the shares are in part sold later at auction. It seems 
only fair that those who have taken early risks in a prop- 
erty should receive an appropriate reward when the busi- 
hess reaches a highly profitable basis. This view is indorsed 
by conservative public-utility commissioners, the main ques- 
tion being the amount of reduction below the market value 
of the shares which is consistent with the publie interest and 
at the same time fair to the existing stoekholders in the 
property. 

In a number of recent hearings before publie-utility 
commissioners on petitions for approval of new stock issues 
this question has brought no little embarrassment to the com- 


panies asking for the right to issue stock, on aeeount of their 


1 
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failure 1q present to.the reviewing tribunal a full statement 
of the manner h whiet! the: directors reached the price pro- 
posed for the new issue of shares. A prominent commis- 
sioner recently stated in such a hearing that this matter of 
determining a fair price for new issues is one of the most 
trying questions upon which his board has to pass. On an 
issue of stock of which the market value was, say, $250, with 
annual dividends of $10 per share, it follows that if the issue 
is sold at the market price a return of only four per cent 
results on the investment, and this is not an attractive rate 
of interest outside the field of savings-bank deposits and 
certain state or municipal securities. The new stock in the 
above case must be sold at a price of $200 per share to net 
a five per cent return, at $167 to net six per cent, and at 
$125 to net eight per cent. The fixing of the price postulates 
a consideration of what is a fair return in view of the degree 
of risk and the earning power of the property, and calls for 
a combination of financial, administrative and technical 
judgment of a high order. In a case like the one assumed 
above it is improbable that a conservative commission would 
object to the fixing of the price at above $200 per share, 
provided the bona fide sales had lately averaged $250. The 
value of the rights offered cannot be too large without invit- 
ing public attack, and as the fixed price is carried down 
toward par the return rises to rates which tend to arouse 
hostility, unjustified though the latter usually may be. 

Without attempting to state what should be a fair price 
for a specific new public-utility stock issued under super- 
vision of a state commission, it is Important to realize that 
the basis of the determination, when such is decided by the 
directors, should as far as possible be made plain to the 
board sitting on the case. Too often the directors of the 
company fix the price in an off-hand way, and then appear 
at the hearings with no solid basis for their action. That 
such a basis generally exists is clear, and it should be pre- 
sented for the reasonable consideration of the commission. 
Thus, a company whose stock has for some time sold at 
$150, and which returns $6 per share to the stockholders, 
may decide to issue new shares for a power-plant extension 
at a price of $100, on the theory that six per cent is by no 
means an unreasonable return on fresh money put into the 
enterprise. To secure the acceptance of a commission in 
such a case it is desirable to present the condition of the 
company before the board in a clear, straightforward man- 
ner, emphasizing all the existing grounds for the belief that 
six per cent is only a fair return in face of the exigencies 
confronting the property and in comparison with rewards 
of enterprise in other lines of industry. There is no question 
that if the officers of a petitioning company approach this 
problem with more definite figures and reasons for action 
than have often been exhibited in the past, a long step will 
be taken toward securing the confidence and the approval 
of the authorities and assuring a ready supply of capital. 
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CENTRAL-STATION OPPORTUNITIES IN BUILDING. 

The possibilities of electricity in building and contract- 
ing are so well known that continued reference editorially to 
this subject may be supertluous, but it is believed that there 
are many points in this connection of which the central-sta- 
tion operator may take notice. 

Every central station should keep informed of buildings 
in process of erection or about to be erected. In the latter 
case an active solicitation to the builders or contractors may 
secure the adoption of electric power for digging foundations, 


mixing mortar or concrete, hoisting material, illumination at 


night time, ete. In the case of buildings in course of erection, 
suggestions may be put forward to substitute electricity for 
steam power or manual labor in those operations to which it 
is easily applicable without a greatly increased capital expen- 
diture. Advantage may be taken of breakdowns of existing 
prime movers to instal electric motors, or of labor disputes 
to substitute electrical operation which will call for fewer 
men. 

In large cities like Chicago there are hundreds of homes 
being erected every year, built by the ultimate occupiers. 
Here is a great field for exploitation, and a greater one still 
for missionary work to popularize electricity in the home. 
Large central stations might find it worth while to equip a 
small contracting department with several electric shovels, 
cranes, mortar and concrete mixers, wood and metal saws, 
soldering irons, glue pots, ete., whith it could loan, together 
with expert supervision, at a reasonable rate to small home 
builders. The economy in building made possible by the use 
of these modern labor-saving devices, especially where several 
houses are being put up within a small radius, would undoubt- 
edly pay for the installation of a temporary power line and 
perhaps yield a small profit besides. This latter, however, is 
not to be emphasized too strongly, and perhaps had better be 
reduced to a minimum or foregone altogether. The power 
kne may be built quite substantially, however, if there is. 
good reason to believe that it may be used by the tenant for 
electric heating and cooking. 

Most central stations employ two rate schedules, one for: 
lighting and a lower one for power, and electric cooking and 
heating are classified usually under the power rates. An 
added argument to persuade the builder-tenant to equip his 
house electrically would be to permit him to run everything 
except his lighting from the power line, thus including such 
conveniences as coffee percolators, toasters, flatirons, sewing 
and washing machines, fans, pumps, ozonizers, ete. 

Thus the central station, in entering the thin edge of the: 
wedge by aiding in building the house, should, by offering 
such reasonable inducements as outlined above, be able to 
secure a contract at the same time for wiring and fitting the 
premises for electricity, thus reducing the bill for these serv- 
ices by co-operating with the owner before and during the- 


building operations. 


July 2, 1910 


PRESIDENT STILLWELL ON THE GOVERNMENT 
REGULATION OF WATER POWER. 

One of the most noteworthy features of the annual con- 
vention of the American Institute of Electrieal Engineers 
which at this writing is being held at Jefferson, N. H., was 
the presentation of the annual presidential address, an ex- 
tended abstraet of which is given in the report of the first 
day’s proceedings on other pages of this issue. President 
L. B. Stillwell has been heard before on the subjeet of the 
conservation of water power, but never before has there 
heen presented so clear and detailed an exposition of the 
defects of our Federal Government's regulations and how 
they should be modified to make it possible to develop the 
WaterpoWer resources of our western states. 

It has been frequently stated by engineers and others 
conversant with the eeonomie considerations on which the 
present conservation movement is based, that the most com- 
prehensive scheme for the conservation of our natural re- 
sources demands an early and general development of our 
waterpower resourees in order to conserve our supply of 
fuel. President Stillwell shows that, while there is still con- 
siderable difference of opinion between the most radical 
conservation advocates and those seeking to make our water 
powers available for industrial use, there is hope of finding 
a common meeting ground relative to the government regu- 
lations respecting power sites on the publie domain. In 
the main these regulations have been equitable; some of 
them, however, have placed so unreasonable a burden on 
those seeking to invest in waterpower projects that proper 
development has been unwisely curtailed. Extraordinary 
favoritism has been shown to those seeking to exploit the 
public coal Jands, with the result of defeating the true eon- 
servation principle. 

It is to be hoped that Mr. Stillwell’s suggestions will 
be looked upon by the authorities in their true meaning. 
His constructive criticism shows that eomplete revolution 
of the government pesition is not necessary, but a reason- 
able modification of economie requirements of the problems 
is earnestly desired if the greatest good to the greatest 


number is to be attained. 


TRANSPORTATION IN CHICAGO. 

The impending traction consolidation in Chieago has 
caused several of the loeal newspapers some eoneern about 
the effect it will have on the transportation facilities in the 
city, especially as regards the elevated ‘loop’” and the pro- 
posed subway system. The consensus of newspaper opinion 
appears to be that the ‘‘loop’’ should be abolished in order 
to permit the business area to expand and also to expedite 
the installation of a subway system similar to that of New 
York City. One writer sees in the proposed widening of the 
“loop”? a setback to the subway scheme and a permanent 


throttling of Chieago’s business district. 
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A little forethought and more mature reasoning, how- 
ever, Will incline one somewhat to an opposite opinion. There 
is no doubt but that the traction situation in Chieago ealls 
for immediate and drastic changes. That these will soon 
materialize is evident from the consolidation scheme which is 
now being perfected. It is necessary that there should be a 
single and central responsible head for all the traction lines, 
so that there will be a uniformity and a conformity all around 


The first 


measures will undoubtedly be palliative and therefore only 


when relef proposals are being put into effect. 


temporary, and it would seem that the widening of the 
“loop” belongs to this category. Later, when the whole sys- 
tem can be put on a good business and paving basis, funds 
for subways can be more easily secured. The subways, then, 
would supplement, but not supplant, the elevated roads and 
the surface lines, and expansion of the business district 
would then take place automatically without any reference 
to the ‘‘loop.”’ . 

The subways in New York are opening up new territory 
They do 
not supplant the elevated roads, nor will they for many years, 
if at all. And anyone who has watehed the growth of trans- 
portation facilities in New York will predict the same for 


(‘hieago. 


and are bringing with them a natural expansion. 


Add, furthermore, the electrification of the steam roads 
which lead into Chicago (and this in the natural course of 
events is bound soon to become an actual faet), and there will 
be no more congestion than what is bound to oeeur in any 
large city. But these things take time, and nothing will be 
gained by unduly harassing the men who are working out 


the problem. 


THE ELECTRIFICATION OF TRUNK LINES. 

On other pages of this issue there are printed abstracts 
of some very Important papers which will be presented at 
the joint meeting of the Institution of Eleetrieal Engineers 
of Great Britain and the American Society of Meehanieal 
Engineers, in England during the latter part of July. 

These papers deal with the electrification of trunk lines, 
and are contributed by men who are eminently qualitied to 
discuss the subject, 
of trunk 


longer specifically an engineering or designing problem. 


The electrification lines, it appears, is no 


Sufficient main-line track has been electrified to have dem- 
onstrated the reliability of the three great forms of elee- 
trical supply for the propulsion of vehicles, and the papers 
to whieh attention is called present in conerete form the 
advantages of each of these systems. These papers are 
worthy of very eareful study as they present careful an- 
alysis of the fundamental engineering and eeonomie eondi- 
tions bearing upon the electrification of the main line, and 
it is from the points already evolved that further progress 


must be made. 


CO-OPERATIVE ADVERTISING 
CAMPAIGN. 


AN OFFER FROM THE LAMP MANUFACTUR- 
ERS TO ASSIST CENTRAL STATIONS. 


The member companies of the Na- 
tional Electric Lamp Association. the 
General Electric Company, the Westing- 
house Lamp Company, and the Frank- 
lin Electric Manufacturing Company 
have joined in an advertising campaign 
to offer to the clectrie lighting industry 
a series of advertising campaigns whieh 
in breadth and scope quite out-distance 
anything of this sort on record. 

The plan is a very simple one, but 
represents an unusual investment of 
money, time and labor. The campaigns 
are, for the most part, devoted to resi- 


dence lighting, but touch on commeretal. 


and industrial lighting. They are so 
designed as to cover the great variety of 
central station conditions. Some fifty 
pieces of direct advertising in the form 
of booklets, folders, form letters, postal 
cards. ete., and about forty newspaper 
advertising designs have been collected. 
Every possible contingency m the way 
of peculiar local conditions has been pro- 
vided for. In order to break away from 
any appearance of stock advertising, 
space has been left in the body of the 
copy for the signature of the central sta- 
tion company which is to distribute the 
matter. Certain space is also allowed 
for special propositions such as many 
central stations are offered on wiring 
contracts. 

The thought in preparing this adver- 
tising was not so much to advertise a 
particular make of lamp as it was to 
boost electrice lighting in general, and 
to plead earnestly for the whole cause 
of the central station. Several pieces 
for instance. are devoted largely to the 
wiring of old houses. Constant refer- 
ences are made to the advantages of hav- 
ing houses wired so as to make use of a 
flat-iron. vacuum cleaner, heating de- 
vices and electric appliances of all kinds. 

In distributing this advertising, the 
plan to follow it out was that the adver- 
tising should not be distributed free of 
charge, because of the high cost, but that 

the central station should bear about 
-= one-fourth of the bare cost of printing. 
This will enable the central station, at 
an almost unreasonably low cost, to dis- 
tribute the highest class of direct adver- 
tising. The lamp companies themselves 
have absorbed all the first cost. which 
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includes the charges of advertising ex- 
perts, expensive art work, color plates 
and unique designs. While this cam- 
paign is admittedly designed to increase 
the sale of incandescent lamps, still the 
broad gauge policy whieh conceived and 
executed the campaign might be stated 
in this manner: **The secret of increas- 
ing sales is to increase the market.”’ 

The lamp manufacturers have set 
about to increase the demand for elec- 
tric hight, understanding that every new 
socket requires another lamp. The cen- 
tral station which seizes the opportunity 
which this co-operative plan holds out 
to it will find that it will bring profit 
to the company through a method barely 
practieed before. 

—__4--- > ——___-— 
American Railway Master Mechanics’ 
Association. 

The forty-third annual convention of 
the American Railway Master Mechan- 
ics’ Association was held in Atlantic 
City, N. J., June 20 to 23. As usual 
many of the delegates to the conven- 
tion of the Master Car Builders’ Asso- 
(lation Which had been held on June 
15 to 17 remained over. The extensive 
exhibits of the supply men also were 
kept on view. 

After an address of welcome by 
the mayor of Atlantic City and a re- 
sponse for the association by Eugene 
Chamberlain, President G. W. Wildin 
delivered the annual presidential ad- 
dress in which he advocated a central- 
ized technical bureau in which the offi- 
cers of the association would be asso- 
ciated in a consulting capacity. The 
reports of the secretary and treasurer 
were submitted and several other rout- 
ine matters disposed of. The commit- 
tee on mechanical stokers for locomo- 
tive use presented a report describing 
a number of these machines. W. C. 
Haves then read a paper entitled 
‘Education an Essential of Fuel Econ- 
omv.” 

At the Tuesday session reports were 
submitted by the committees on widen- 
ing the gauge of tracks at curves, steel 
locomotive tires, safety appliances and 
superheaters. Profs. C. H. Benjamin 
and L. E. Endsley, of Purdue Univer- 
sity, presented a paper on ‘‘Locomo- 
tive Performance Under Different De- 
grees of Superheated Steam.” H. T. 
Bentley read a paper on ‘‘Locomotive 
Frame Construction. The committees 
on safety valves and lumber specifica- 
tions present reports. 
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On the concluding day of the con- 
vention Prof. Edward C. Schmidt, of 
the University of Illinois, read a paper 
on ‘‘The Relation of Freight Train Re- 
sistance to Average Car Weight.” Re- 
ports were received from the commit- 
tees on inspection of locomotive boil- 
ers, locomotive and shop operating 
costs, and consolidation of the Master 
Car Builders’ Association and the Mas- 
ter Mechanics’ Association. The latter 
subject was held over for a year. The 
election of officers for the ensuing year 
resulted in the choice of the following: 
President, C. E. Fuller; vice presi- 
dents, H. T. Bentley, D. F. Crawford 
and T. Rummy; treasurer, Dr. Angus 
Sinclair; executive committee, T. H. 
surtis, F. F. Gaines and G. W. Wildin. 


—ee 


© Light and Power Deal. 

Application has been made to the 
New York Public Service Commission 
by the Poughkeepsie Light, Heat and 
Power Company, Newburgh Light, 
Heat and Power Company and Hudson 
Counties Gas and Electric Company 
for leave to consolidate under the 
name of the Central Hudson Gas and 
Electrice Company. The companies 
operate in the counties of Dutchess, 
Ulster and Orange. The new company 
is to have a capital of $2,500,000 and 
the directors will be L. E. Perkins, J. 
W. Hinkley, A. G. Tobey, George A. 
Voorhees, of Poughkeepsie; Francis N. 
Bain, Hugh M. Buegler, Albert R. Beal, 
William R. Beal and Thaddeus R. Beal, 
of Newburgh, and John L. Wilkie and 
Ronald A. Davidson, of New York. 


—-—_~»>--—__—_—_ 


Michigan Lake Superior Power Com- 
pany. 

A tentative agreement subject. to ap- 
proval of trustees under the several 
mortgages, has heen reached between 
the Michigan Lake Superior Power 
Company bondholders’ committee, John 
Pitcairn, chairman, and the Lake Su- 
perior Corporation, for the adjustment 
of all differences covering prior lien 
claims, ete., held by the Lake Superior 
Corporation. 


— HO __— 


Commonwealth Edison Company Pays 
Dues to Chicago. 

The Commonwealth Edison Company 
has recently paid the city $325,313 
annual compensation for the year end- 
ing May 31 as follows: Three per cent 
of $10,824,469 derived from the sale of 
current. and ten per cent on $5,972 
derived from rental of conduit space. 
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Robert T. Lozier. 

The New York Electrical Society is 
one of the oldest organizations of its 
kind in the country. It has an active 
membership of about seven hundred 
and fifty, local to New York City. 
Among those who have had to work 
out the development of this organiza- 
tion there have been some of the most 
brilliant men in the electrical field. 
There is a pride of association and an 
atmosphere of good standing which 
makes this organization the delight of 
the leaders in electrical en- 
terprise in the great metrop- 
olis. To the presidency of 
this association there has re- 
cently been elected one, 
Robert T. Lozier, and in the 
acquirement of this honor it 
may be assumed without 
any hesitation that he will 
mark up to the highest ex- 
pectations of those most in- 
terested in the development 
of the institution. By tem- 
perament, by education, by 
experience and birth he is 
qualified to serve as a lead- 
er in this most interesting 
electrical community of in- 
terests. 

Robert T. Lozier was born 
at South Norwalk, Conn., in 
1X68. He started with Edi- 
son in 1883, and for thirteen 
years was in the various 
commercial and engineering 
departments of the old Edi- 
son company. He was in 
charge of the power house 
for Frank J. Sprague’s dem- 
onstration of his electric 
motors on the Third Avenue 
railroad in 1886, and was with 
him in the early development 
of the Sprague motor. He 
returned to Mr. Edison at 
Llewellyn Park and helped in the build- 
ing of the first multipolar generator of 
the annular ring type produced in this 
country, He was intimately connected 
with the development of the electric 
motor for individual drive, aud later 
with the commercial production of gas 
engines and gas producers. 

In 1896 he resigned as assistant 
manager of the lighting department of 
the Edison company and formed the 
firm of Warren & Lozier, later selling 
his interest in this concern to aceept 
the position of eastern representative 


of the Bullock Eleetric Manufacturing 
company, later beeoming its manager 
of sales. While with the Bulloek eom- 
pany, with James Burke, he developed 
the ‘‘teaser’’ system of printing press 
control, which for a number of years 
was used by all the large dailies using 
electric drive. He has a number of 
patents on motor control to his eredit, 
although none are in use at this time. 
Mr. Lozier was with the Bullock inter- 
ests for eight vears, and resigned to 
enter commercial and eonsulting en- 


ROBERT T. TOZIER, 


President of the New York Electrical Society. 


gineering work, acting for some time 
as the New York representative of the 
Dodge & Day interests, and being now 
interested in the consolidating and 
financing of publie utility properties. 

le is a full member of the American 
Institute of Electrical Engineers, hav- 
ing served as manager during the 1902 
and 1904 administrations, and has al- 
ways been more or less active in its 
committee work. He was also active 
in developing the section form of or- 
ganization of the Institute, organizing 
and serving as first chairman of the 
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It will be remem- 
bered that he was the very efficient 
chairman of the great Pubhe Service 
Dinner of the American Institute of 
Electrical Engineers, when in the time 
of financial distress which spread all 
over the country, the Institute held 
one of the most satisfactory and well- 
attended banquets in its history. He 
has since served the Institute in a like 
eapacity with as great a degree of sue- 
cess. He is an affiliated member of the 
gas power section of the American No- 

elety of Mechanical Engi- 
having assisted im 
building up its membership 
as chairman of the member- 
ship committee. He is a 
member of the Engineers 
Club, and was the seeond 
electrical engineer to join 
this organization, and has 
served for a number of 
years on its admission eom- 
mittee. 


Cincinnati section. 


neers, 


He was one of the organ- 
izers of the naval militia, and 
served as secretary of its 
veteran assoczation. In addi- 
tion to his engineering and 
commercial work he is great- 
lvy interested in literary 
work. He is a bachelor-— 
that is. he is not married - 
vet. He has a large cirele of 
friends and these will join 
with us in wishing him 
every success in the admin- 
istration of Ins executive of 
fiee as president of the New 
York Electrieal Society. 

hats Digpeuect <i.) 

Metropolitan Receivers’ 
Certificates. 

Lacombe of the 

United States Cireuit Court 

has signed an order granting 

Messrs. Joline and Robinson, 
as receivers of the Metropolitan Street 
Railway Company, New York, permis. 
sion to issue receivers’ certificates to 
the amount of $3,000,000 for the pur- 
pose of paying special franchise taxes 
amounting to about $3,750,000, The 
receivers have in hand at this date eash 
to the amount of $1,500,000, The Spe- 
cial franchise tax receivers’ eertifieates 
rank as a first lien on all the prop- 
erties of the Metropolitan Street Rail- 
way Company, and take precedence of 
the mortgage of the Morton Trust 
Company, amounting to-$16,500,000, 


Judge 
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RELATION OF BOARD OF TRADE 
TO COMMERCE. 


ADDRESS BEFORE CHICAGO ELECTRIC CLUB. 


George Francis Stone, secretary 
Board of Trade, Chicago, Ill., delivered 
a very entertaining and instructive ad- 
dress on this subject at the regular 
weekly meeting of the Chicago Electric 
Club on Wednesday, June 23. Mr. 
Stone spoke at some length on the 
status of commerce showing its close 
relationship to the advancement of civ- 
ization. He said that the history of 
commerce is the history of civilization 
and is closely identified with it in all 
of its advancements. 

The predominating influence in com- 
merce is, according to Mr. Stone, the 
boards of trade, which he said have 
been the sustaining elements through 
inany adverses and hardships. 

The Chieago Board of Trade was 
spoken of as a remarkable institution 
whose growth has kept pace with that 
of Chicago and the West. Established 
in 1848, the Board of Trade in 1909 
handled approximately 263,000,000 
bushels of grain and 15,000,000 head of 
cattle. These figures tend to prove 
that the board of trade is an institu- 
tion contributing to the well-being of 
the world. 

Speaking of the methods of transact- 
ing business, Mr. Stone said that buy- 
ing and selling for future delivery pro- 
vides the farmer with a positive mar- 
ket for his products at which he can 
obtain prevailing prices. He said further 
that this method affects all industries. 
Mr. Stone spoke fully in regard to be- 
ing conservative in all transactions 
and gave several examples of conserv- 
ative dealing on the board. 

Preceding the address of Mr. Stone, 
it was announced that at least two of 
the meetings during Julv would be 
devoted to general debates. which, it 
is anticipated, will keep up the gratify- 


ing attendance during the warm 
weather whieh has marked the pre- 
vious meetings of the club. 

—_ —_~¢2-&—___. 


Telegraph Operators Inspect Tunnels. 

In order to acquaint its employes 
with its improvements in and around 
New York City, the Pennsylvania Rail- 
road is planning to run special trains 
to New York. A special party com- 
posed of division operators and others, 
in charge of J. C. Johnson, superinten- 


dent of telegraph, went on June 24 last 
through the station and tunnels. 

The division operators, who have 
charge of the telegraph and telephone 
lines, were accompanied by their in- 
spectors, repair foremen and train dis- 
patchers. Their special train from 
Philadelphia arrived at Harrison about 
noon. After an inspection of the Har- 
rison station the train ran to New 
York. | 

After luncheon at the Gregorian Ho- 
tel, in West Thirty-fifth Street, the 
party made an inspection of the station 
and went through the East River Tun- 
nels to Sunnyside Yard. 

-——___~+-»____- 
Telephone Publications. 

A number of the telephone companies 
throughout the country are publishing 
monthly papers for distribution to their 
various, exchange managers and other 
employes, with a view to benefiting the 
These publications are full of 
local information of value to the tele- 
phone operating force, and are capably 
and understandingly edited. They do 
not carry advertising, but are devoted 
exclusively to matters of local interest 

The following is a list of the publi- 
cations, as far as known to the ELEcTRI- 
CAL REVIEW AND WESTERN ELECTRICIAN, 
making seventeen in all: 

The Telephone News, The Bell Tele- 
phone Company of Pennsylvania, Phil- 
adelphia, Pa. 

Central Union News, Central Union 
Telephone Company, Indianapolis, Ind. 


service, 


Michigan State Gazette, Michigan 
State Telephone Company, Detroit, 
Mich. 


Wisconsin Telephone News, Wisconsin 
Telephone Company, Milwaukee, Wis. 

Cumberland Telephone Journal, Cum- 
berland Telephone and Telegraph Com- 
pany, Nashville, Tenn. 

The Monthly Bulletin, Pioneer Tele- 
phone and Telegraph Company, Okla- 
homa City, Okla. 

Cleveland Telephone News, The Cleve- 
land Telephone Company, Cleveland, O. 

The Pacific Tclephone Magazine, The 
Pacific Telephone and Telegraph Com- 
pany, San Francisco, Cal. 

Telephone Gazette, The Bell Tele- 
phone Company of Canada, Montreal, 
(Canada. 

Operating Bulletin, Chicago Tele- 
phone Company, Chicago, Ill. 

New England Telephone Topics, New 
England Telephone and Telegraph Com- 
pany, Boston, Mass. 
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Southwestern Telephone News, South- 
western Telegraph and Telephone Com- 
pany, Dallas, Texas. 

Telephone Bulletin, 
England Telephone 
Haven, Conn. 

The Efficiency Bulletin, Corn Belt 
Telephone Company, Waterloo, Iowa. 

Rocky Mountain Bell Telephone News, 
Rocky Mountain Bell Telephone Com- 
pany, Salt Lake City, Utah. 

The Telephone Review, New York Tel- 
ephone Company, New York, N. Y. 

The Transmitter, Colorado Telephone 
Company, Denver, Colo. 

ee 
Society for the Promotion of Engineer- 
ing Education. 

The eighteenth annual meeting of 
the Society for the Promotion of En- 
gineering Education was held at the 
University of Wisconsin, Madison, 
Wis., June 23, 24 and 25. The mem- 
bers were welcomed by President Van 
Hise of the University of Wisconsin, 
who expressed the hope that the so- 
ciety would take action towards rais- 
ing the requirements for graduation 
in harmony with the requirements of 
other professional schools, which insist 
on two years’ work in arts and 
sciences as a preparation. 

The presidential address of Prof. 
Henry S. Munoe opened a discussion 
on efficiency in engineering education, 
which was participated in by many 
speakers. A symposium on the teach- 
ing of mathematics to students of en- 
gineering was based largely on the vol- 
uminous report of the committee on 
that subject. Two other committee re- 
ports that elicited much discussion 
were those of the committees on en- 
gineering degrees and on entrance re- 
quirements. The report of the latter 
was referred back for further consid- 
eyation. 

Among the large number of papers 
presented before the meeting were: 
“The Harvard Plan” by Dean W. C. 
Sabine; ‘‘Technical Education in Ger- 
many” (two papers) by Dean G. H. 
Shepard and by Frank Koester; ‘‘The 
Recent Inspection Tour of the Ohio 
University Students’? by Prof. W. T. 
Magruder; ‘‘Technical Education in 
China” by Prof. W. II. Adams; ‘‘In- 
spection Trips for Technical Students”’ 
by Prof. G. C. Shaad; ‘‘The Teaching 
of Judgement” by E. J. Kunze; ‘‘Char- 
acter Training’’ by Dean J. P. Jack- 
son. 


Southern New 
Company, New 


July 2. 1910 


Electricity Supply in Dundee, Scotland.—I. 


An Illustrated Account of the New High-Tension System. 


The new extra-high-tension system 
laid down by the City of Dundee, Scot- 
land, to the designs of H. Richardson, 
the city electrical and tramways engi- 
neer, is worthy of attention, as it em- 
bodies to a great extent the most up- 
to-date British practice in the layout 
and design of generating stations, as 
well as in the distribution of electrical 
energy. 


ENGINE ROOM, 


The City of Dundee, with a popula- 
tion of 170,000 inhabitants and an area 
of 4.481 acres, is the third city in Scot- 
land. It is primarily an industrial city 
and is the center of the jute industry 
in Great Britain, importing, roughly, 
about 220,000 tons of jute annually. 
There are about 100 mills and factories 
within the city, having an aggregate 
horsepower of approximately 60,000. 


CAROLINA 


BY ROBERT L. REID. 


The river Tay at Dundee is spanned 
by a railroad bridge fully two miles 
long leading into a district where there 
is an abundant supply of coal. The 
British Admiralty has lately formed a 
submarine base at Dundee, and a large 
flotilla of the “C” type of submarines 
along with the parent cruiser Vulcan 
and a number of destrovers have now 
their headquarters there. A portion of 


PORT STATION, SHOWING 


the harbor and doeks has been Jeased 
by the Admiralty for a repairing depot, 
ete. There are also a number of engi- 
neering works as well as shipbuilding 
vards which provide employment for a 
large portion of the inhabitants. 
Dundee was one of the first cities in 
Great Britain to adopt the supply of 
electrical energy. In 1893 the corpora- 
tion commenced the supply in a small 


TURBINES AND CONTROL 


area of about 320 acres. A low-tension 
generating station was built near the 
center of the city, generating direct 
current at 200 volts and distributing 
on the three-wire system, giving 100 
volts at the consumers’ terminals. 
Owing partly to the inherent conser- 
vatism of the town, even although in 
1897 the area of supply was made that 
of the burgh, progress was very slow 
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up till 1900. In this latter year the 
corporation took over the horse and 
steam tramways of the city from the lo- 
eal operating company, and after some 
discussion decided to electrify the whole 
system. This was gradually accom- 
plished and the lines greatly extended 
till at the present time there is a length 
of route open tortraffic amounting to 
fourteen|and one-half miles. 


The price charged to the tramway 
department for current has been stead- 
ily reduced from three cents to two 
and one-quarter cents per kilowatt- 
hour, which charge is inclusive of the 
cost of upkeep of the overhead equip- 
ment and cables. Large extensions 
were made to the power station to take 
this extra load and also to provide for 
the increasing demand for power and 
lighting from private consumers. 

The present chief engineer upon tak- 
ing up his duties in 1903 practically 
remodeled the works and changed over 
the lighting system from 100 to 200 
volts, thereby greatly increasing the 
eapacity of the feeders. Notwithstand- 
ing all the improvements which had 
been made, however, the business in- 
creased within recent years to such an 
extent, and the plant became so fully 
loaded, that serious attention had to be 
given to still further large extensions. 
At the same time the disadvantages of 
a site far removed from both rail and 
water, together with the want of elas- 
ticity in the system of generation and 
distribution, became more and more 
evident, when large powers had to be 
supplied over the larger area. 

Reports and estimates were submit- 
ted by Mr. Richardson, who advised 
the adoption of an extra-high-tension 
system with a new generating station 
situated in a more favorable situation, 
together with substations. The coun- 
eil, after consultation with J. F. C. 
Snell, of London, who practically cor- 
roborated the resident engineer’s re- 
ports, proceeded with the work, placing 
the responsibility for the design and 
execution of the whole system in the 
hands of the city electrical engineer. — 

In December, 1907, the building was 
commenced of an extra-high-tension, 
three-phase station for generating al- 
ternating current at 6,600 volts with a 
frequency of fifty cycles per second, 
and also three substations where the 
current could be converted to direct 
current and fed into the low-tension 
systems. 

The new system has cost about. $500,- 
000, and has heen in operation since 
July last year, proving satisfactory in 
every way. The official inauguration 
of the system took place on February 
23, 1910, when the generating station 
was opened by Prof. J. A. Ewing, Di- 
rector of Naval Education to the Brit- 
ish Admiralty. 

The site selected for the new works 
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is at Carolina Port, about one and one- 
half miles east from the center of the 
city, and some 190 yards north from 
the river Tay. It has an area of rough- 
ly one acre, but there is ample room 
in the vicinity for extensions. Being 
close to the river there is a plentiful 


ARRANGEMENT OF STATION ON SITE. 
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showed good rock at a distance of from 
thirty to thirty-three feet below the 
surface. After considerable discussion 
on the subject it was agreed to adopt 
the pile-and-raft form of foundation, 
and, considering the corrosive nature 
of the soil, reinforced concrete was 
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DIAGRAM OF STATION AND SITE. 


supply of water for condensing pur- 
poses, while a short private railway 
siding connects to the harbor branch 
railway leased by the Dundee and Ar- 
broath Joint Railway Company, and 
provides facilities for the cheap trans- 
port of coal. 


chosen as the material to be used. Fully 


300 reinforeed concrete piles of four- 


teen inches diameter were driven to the | 
rock and a reinforced concrete raft, 


varying from four and one-half inches 
to four feet thick, was construeted over 
the heads of the piles. This raft forms 
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EXTERIOR VIEW OF CAROLINA PORT STATION. 


The chief disadvantage of the site 
was the nature of the ground, which 
necessitated the greatest care being 
taken with the „foundations. The 
ground, which was reclaimed from the 
river some twenty years ago, consists 
chiefly of gasworks refuse, and was 
wholly unsuitable for carrying heavy 
loads. Trial horings were made and 


the basement and lower floor levels of 
the station. 
BUILDINGS. 

The general arrangement and details 
of the buildings may be seen from 
the illustrations. The main building, 
which averages 120 feet long by 130 
feet wide, may be-said to consist of 
four parallel bays, devoted \to)coal-stor- 
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age and coal-handling plant, boilers, 
turbo-gencrators and _ extra-high-ten- 
gion switchgear respectively. The struc- 
ture consists of a steel framework for 
supporting the heavy weights, filled in 
with light brickwork on three eleva- 
tions, and has corrugated iron on the 
fourth to allow for easy extensions. 


The brickwork is of red pressed brick 
with large windows on the north and 
east elevations. The roofs are of blue 
slate nailed to wood boarding and have 
large roof-lights running the whole 
length of the building. The amount of 
light arranged for all over the works 
is quite a distinctive feature of the de- 
sign, and along with the first-class 


dressing-rooms and lavatories conduces 
to the most healthy working conditions 
of the staff and workmen. With the 
exception of the roof practically no 
wood is used in the construction, the 
whole of the window frames and prac- 
tically all the doors and stairs being of 
iron or steel. 


PLAN OF CAROLINA PORT STATION. 


COAL HANDLING. 

Coal is brought to the site in railway 
wagons at the average level of the 
ground. A small electric locomotive is 
employed for shunting and takes its 
current from overhead wires by two 
trolley arms. The locomotive, which 
has two motors, is capable of pulling a 
load of twenty tons up an incline of 
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one in sixty at six and one-half miles 
per hour. The wagons, after being 
weighed in a weighing machine capable 
of taking twenty tons, are pushed one 
at a time into a revolving ring tippler, 
which turns the wagons completely 
over and empties the coal into a receiv- 
ing hopper underneath. The tippler is 


driven through worm gearing from a 
four-brake-horsepower electric motor 
situated in a pit and controlled from a 
control house at the side of the tippler. 
The time taken to make a complete rev- 
olution is two minutes. The rings are 
weighted at the top to give a central 
center of gravity when turning with a 
wagon, anda lock on the rails ‘prevents 
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the rings being turned without a wagon 
in position. The hopper underneath 
the tippler is built of steel plates three- 
eighths of an inch thick, stiffened by 
tees and angles and supported on piles. 
It has a capacity of eighteen tons, and 
there is a sliding valve at the bottom 
which regulates the flow of coal to the 
tray conveyor. The tray conveyor car- 
ries the coal from the hopper to the 
main conveyor, a distance of about 
forty-five feet; it is driven by a two- 
brake-horsepower electric motor and is 
controlled either from the tippler con- 
trol house or the ash basement. The 


stamped out of a single piece of steel, 
and have only the side tipping lugs riv- 
eted on. The buckets may be made to 
discharge the coal into any bunker by 
means of adjustable tipping levers. It 
ig arranged that the conveyor can only 
be started from the top level, but may 
be stopped from either the top, firing, 
or basement floors. 
BUNKER HOUSE. 

The bunker house is 105 feet long by 
twenty feet wide and is sixty-five feet 
high from the ash-basement level to 
the eaves. The firing floor is twelve 
feet above the ash-basement level and 


Maye 
PN = 4 ra = 
Ao > £ j u 
2 z ` A ws yy a” \ 
Sa ù g = DU ‘a: 2 
E ——.— - =o 
| D T = IE T a — | 7 
6 Rie Fi # ee os Si 
we aitita a 4 ` ‘ l 
KiJ 
| fy P | 
| me -1 À ` 
| h, i 1 ' ~ 
, ` i + 
$ | | - 
pa yy" , 3 "+ z d at > 
i | D| ees Sgr hi —seGe AD 
ji i ' ; 
f | mto ee j L 
| l | & | t a. ki Ai A | 
| | — iE ti + E 
| J| | Rd he H s 
ate [o> Add - 
M "5 I Îl ~4 wee d hi) a ii 
| | “ any S R 
4 $ “i L k 
aA ni i = Exi J ž m pot 5 ct i 
id { | ji Z | ae > 3 
1 L | fyi 
= i T ; i r Syu 
| IL. . n 3) | ; 9 i == 
1 | /] È N ; 
"i rene + LL <a E Ads rq 2 2 Roy 
M q$ È SNES 
i m = te = hs r ¥ 4 
= - 1 zN i SS a - i aè Fang) i 


Vol. 57—No. 1 


inch in thickness. Very special atten- 
tion was paid to the riveting, so that 
the bunkers might be, as far as pos- 
sible, watertight. 

The easternmost bunker is reserved 
for ashes, special paint being used to 
preserve the steel. Coal is withdrawn 
for use through valves at the bottom 
of the bunkers and passes through 
measuring machines where the amount 
is registered, then by way of chutes to 
the stoker hoppers. The measuring 
machines run on rails suspended from 
the bunkers and coal may be taken 
from any bunker to any boiler. 
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CROSS SECTION OF CAROLINA PORT STATION. 


main conveyor, which lifts the coal up 
to the overhead bunker, is of the grav- 
ity-bucket type, and is fed from the 
tray conveyor by means of a rotary 
filler driven by the conveyor chain. 
The filler, which feeds the buckets 
while they are in motion, regulates the 
quantity of coal for each and prevents 
the coal being split between them. The 
main conveyor is driven by a six-brake- 
horsepower electric motor by means of 
an ingenious push arrangement of 
pawls gearing with the links of the 
chain. The conveyor is about 326 feet 
long and has a vertical lift of sixty-two 
feet and travels at the rate of fifty 
feet per minute. The buckets are de- 
signed to be easily cleaned, being each 


is four feet above the ground. This 
allows for windows to give light and 
ventilation to the ash-basement. An 
inclined roadway at the north door al- 
lows for easy access for carting coal 
onto the firing floor should the coal- 
handling plant break down, as well as 
for the handling of boiler-house mate- 
rial. 

Above the firing floor are the coal 
bunkers with a capacity of about 700 
tons. They are entirely built of steel 
plates stiffened with tees, joists and 
angles. These bunkers weigh about 
sixty-seven tons, and contain about 
8,300 rivets. The bottoms are three- 
eighths of an inch thick, while the sides 
and bulkheads are five-sixteenths of an 


BOILER HOUSE. 

The boiler house is 105 feet long 
by forty feet wide, and fifty-three feet 
nine inches from the basement level to 
the eaves. Provision in height has been 
left for thermal storage should condi- 
tions warrant the adoption of this in 
the future. 

There are at present four Babcock & 
Wileox water-tube boilers each having 
a heating surface of 6,182 square feet 
and rated to evaporate 20,000 pounds 
of water per hour at a pressure of 180 
pounds per square inch. Each boiler 
is fitted with a Babcock & Wilcox im- 
proved superheater to give 150 degrees 
Fahrenheit superheat, and the super- 
heaters have the usual flooding and 
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draining arrangements. The boilers 
are arranged in batteries of two and the 
brickwork settings are faced with white 
enameled bricks to prevent the infiltra- 
tion of air and loss of heat. The walls 
of the boilers are built on the hollow- 
wall principle and the spaces between 
the walls are_ filled with slag wool. 
The boilers are each fitted with two 
chain-grate stokers having a total grate 


motors of eight brake-horsepower each, 
and each is capable of driving the eight 
stokers. The ashes descend through 
dumping doors at the back of the chain 
grates to the ash pits underneath and 
from there to the basement, where, 
after being cooled, they are elevated 
by the main conveyor to the ash bunker. 
They are discharged the ash 
bunker by chutes either into railway 


from 


BOILER HOUSE, CAROLINA PORT STATION, 


area of 120 square feet. 
are specially designed to burn the 
cheapest fuel. They are driven by 
means of chains from a main shaft sit- 
uated in the ash basement. 

The eleetrie driving motors are 
placed in the basement between the 
hatteries of boilers, but are controlled 
from the firing floor. There are two 


The stokers 


Behind the batter- 
ics of boilers are situated two econo- 
mizers of 360 tubes each, one on either 
side of the ehimney and above the main 
flues. When the ecvonomizers are not 
in use, the flue discharges direct to 
the chimney. The economizers raise 
the temperature of the feed water about 
ninety degrees Fahrenheit. Owing to 


wagons or to carts. 
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the intention of burning the cheapest 
fuel, special arrangements had to be 
made for cleaning both the economizers 
and the flues. Under each section of 
the economizer the soot pit is formed 
with a double slope leading to a trough, 
where a screw conveyor is placed and 
may be made to discharge the soot into 
trucks. The screw convevors are driven 
through worm gearing from a horizon- 
tal shaft, which can be worked from 
the scraper gearing when desired. Care 
was taken in the design and construc- 
tion of the flues to have them as short 
as possible, with large curves and 
rounded corners. All the dampers are 
of the horizontal butterfly type. The 
economizer scraper gear is driven by a 
four-brake-horsepower electric motor 
situated at the economizer top level. 
Babcock & Wilcox, of Renfrew, were 
the contractors for the whole of the 
boiler-house plant, including the coal 
and ash-handling apparatus. 
CHIMNEY, 

Near the center of the buildings is 
the one chimney, which is nine feet in- 
ternal diameter and 200 feet high. It 
rests on a reinforeed concrete founda- 
tion four feet thick and is supported by 
twenty-five piles. The chimney is built 
of red brick and has a fire-brick lining 
and center division inside, to a height 
of twenty-six feet above the firing level. 

STEAM PIPING. 

The steam piping is designed to be 
as simple and as short as possible. 
There is an eight-inch header in the 
boiler house, to which each boiler is 
connected by a six-inch braneh pipe. 
From the main header two eight-inch 
pipes lead over to the steam separators 
situated on the engine-room lower floor. 
Two eight-ineh branches lead from the 
separators to the turbines. 

Special attention was given to the 
draining of the steam pipes, the whole 
of which drain towards the separators. 
there being only two steam traps in 
the works, one at each separator. 

The main and branch steam-pipes are 
of mild steel, with branches and flanges 
riveted on. The main header is securely 
anchored at two points, in the middle 
of each battery of boilers, and there is 
a horizontal expansion bend between 
the batteries. In fixing the pipes this 
expansion bend was stretched cold by 
an amount equal to half the amount it 
would be compressed by the expansion 
when working. All-sthe pipes where 
possible, are-supported from below cand 
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rest upon rollers to give free movement 
for expansion. 

The boiler house is fitted with a Sim- 
mance-Abady carbon-dioxide and draft 
recorder, which ean be connected to 
any boiler or flue. <A large steam-pres- 
sure gauge with an illuminated dial 
gives the steam pressure in the main 
steam pipe, and there is also a record- 
ing steain-pressure gauge. 

ENGINE ROOM. 

The engine room is 120 feet long by 
fifty feet one and one-half inches wide, 
and forty-nine feet nine inches high 
from the lower floor level to the eaves. 
The upper floor is fourteen feet nine 
inches above the lower floor and is con- 
structed of reinforced concrete on the 
Columbian system, and finished with 
red Terrano. Large open wells are left 
in the upper floor, besides lifting 
checker-plates, to allow of the overhead 
crane, being used when overhauling 
the auxiliary plant below. 

As appears in the plan (p. 9), the 
upper floor is cut short at the east end 
and the part of the lower floor at that 
end reserved for substation machinery. 

Contrary to usual power-station prac- 
tice, the feed pumps are placed in the 
engine room on the lower floor. There 
are two steam-driven Weir feed-pumps 
each capable of delivering 80,000 
pounds of water per hour against the 
boiler pressure of 180 pounds per 
square inch. 

Besides the ordinary stop valve on 
the pump there is a regulating valve, 
with a long spindle extending through 
the brickwork of the chimney into the 
boiler house, by means of which the 
firemen can regulate the speed of the 
pump. This regulating valve is de- 
signed so that it does not cut off the 
steam altogether, and thus allows the 
pump to be always in working condi- 
tion. Above the wheel on the long 
spindle in the boiler house is a gauge 
giving the pressure of the feed water 
in the feed pipes, and on this gauge 
the strokes of the pump can be plainly 
observed. 

The exhaust from the cylinders of the 
feed pump, owing to the presence of 
oil, is not allowed to mix with the tur- 
bine exhaust, but is passed through a 
coil in the hot wells, where it is used to 
heat the feed water, and the condensed 
steam is then run to the drains. The 
whole of the feed piping is of mild steel, 
with flanges screwed on and pipes ex- 
panded. All flanges on all pipes are to 
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the British Engineering Standards with 
mild-steel haxagonal-headed bolts. 
GENERATING SETS. 

There are two steam turbines cou- 
pled direct to two alternators. Each 
set has a capacity of 2,000 kilowatts, 
but is capable of dealing with an over- 
load of twenty-five per cent for two 
hours, and fifty per cent for half an 
hour. The turbines are of the Wil- 
lans-Parsons type, now so well known 
that they hardly call for any special 
remarks. The most important feature, 
perhaps, is the system of blading, each 
blade being fitted into a slotted ring at 
the inner end, while the outer end is 
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New York Rapid Transit Law Changes. 

Three bills amending the New York 
city rapid transit law were signed by 
Governor Hughes at Albany, last week. 
One by A. E. Smith permits the city to 
reserve the right to authorize the use 
of a railroad constructed under the 
rapid transit law by others than the 
contractors or constructors of the road. 
A second by Mr. Lee eliminates from 
the law the provision prohibiting the 
construction of a rapid transit road on 
Nostrand avenue, Brooklyn, south of 
the Eastern Parkway. The third by 
Senator Frawley, permits a railroad 
corporation which has instituted con- 


LOCOMOTIVE AND TIPPLER. 


riveted into a shrouding ring of chan- 
nel section. This method of assembling 
the blading, besides adding to the 
strength, greatly reduces the risk of 
stripping. The sections of blading are 
made up in half rings both for the cas- 
ing and rotor, and these rings are held 
in position in dovetailed grooves by 
ineans of calking strips. On each tur- 
bine there is a hand-operated overload 
valve, which admits high-pressure steam 
to the second expansion rings. The 
governor is of the centrifugal type and 
acts directly on the throttle valve. It 


` is also fitted with electrical control and 


may be controlled from the switch- 
board. Forced lubrication is used. 
There is also a small hand oil pump 
provided to flush the bearings before 
starting. The turbines are further pro- 
vided with a pressure gauge, vacuum 


gauge, and tachometer. 
(To he continued.) 


demnation proceedings for the acquisi- 
tion of property for the construction of 
additional tracks of an existing elevat- 
ed railroad and facilities in connection 
therewith to enter immediately upon 
the property to be taken and to devote 
it temporarily to the use sought. 

—eo 

Copper Exports. 

Exports of copper for the week 
ended June 23 were 4,580 tons. Since 
June 1 they were 15,158 tons, com- 
pared with 29,027 tons the same period 


last year. 
>_< ___—_—__ 


The street cars of Munich, Germany, 
were put out of service on May 22 
hy a fire in the powerhouse. The fire 
was caused by a short cireuit in a de- 
fective cable, the cable having been 
punctured from a lightning discharge. 
The loss is estimated at $100,000. fully 
eovered by insurance. 
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AMERICAN INSTITUTE OF ELEC. 
TRICAL ENGINEERS. 


OPENING OF THE ANNUAL CONVENTION 
AT JEFFERSON, N. H, 


Special dispatch ta the ELECTRICAL REVIEW AND 
WESTERN ELECTRICIAN, 


Jerrerson, N. FL, JUNE 29. — The 
twenty-seventh annual convention of the 
American Institute of Electrical Engin- 
eers Was opened auspiciously yesterday. 
The attractive surroundings of the 
Waumbek, the Institute head- 
quarters are located, along with the 
heautiful view from the hotel and the 
bracing atmosphere characteristic of the 
White Mountains, lent much enthusiasm 
to the opening proceedings. From the 
lively character of the discussions on the 
first day it is evident that great interest 
will be taken in all the papers presented. 
The registration for the first day was 
140, but a much larger attendanee is 
expected before the close of the meet- 
ing on July 1. 

President L. B. Stillwell) called the 
first session to order at 2:30 o'clock yes- 
terday afternoan, Secretary R. W. 
Pope made a number of announcements 
chiefly relative to the programme of 
entertainments and read regrets at their 
inability to be present from Past-Presi- 
dents Lows A. Ferguson and Elihu 


where 


Thomson. Mr. Stillwell then read his 
presidential address. an extended 


abstraet of whieh follows: 


CONSERVATION OF WATER POWERS. 

True conservation of our natural re- 
sources means wise utilization of those re- 
sources without unnecessary waste. Such 
utilization is the primary and essential 
business of the engineer. During the last 
twenty-five years, a period practically co- 
terminous with the life of this Institute to 
date, the art of transmitting power by 
electricity has grown from a laboratory 
experiment into a development universally 
recognized as one of the great factors of 
industrial and commercial life. A very 
larxe proportion of the water powers hither- 
to unappropriated are either located upon 
government lands or are dependent, wholly 
or in part, upon the run-off from govern- 
Ment lands. The regulations established by 
national and state governments which con- 
trol or affect the further utilization of wa- 
ter powers, therefore, are of peculiar con- 
cern to the members of this Institute. A 
bill indorsed by the administration is now 
before Congress which. if passed, will con- 
fer definitely upon the President and his 
executive assistants full authority in re- 
Spect of withdrawal of public lands and 
unappropriated water powers, The present 
occasion seems opportune for the presenta- 
tion of a brief and non-technical discussion 
of the practical bearing and effect of exist- 
ing laws governing the appropriation of 
water powers located on public lands, 
which, a8 now construed and applied, are 
seriously retarding the utilization of these 
powers. Present practice, whether ideal 
or faulty, Is more likely to be modified 
than revolutionized, and now is the time 


for unprejndiced and candid discussion of 
the regulations now in force. 

The Relation of Forests and Stream Flic. 

The Bureau of Forestry has established 
regulations governing the appropriation of 
water powers located on streams which 
drain watersheds included in whole or in 
part in forest reserves. Among these regn- 
lations is the imposition of a gradnated 
rental. to be paid by the individual or cor- 
poration appropriating the water power and 
used by the government for forest purposes. 
This rental rests upon the assumption that 
the appropriator of the power will be ben- 
efited by the preservation of the forest. and 
this idea is accepted generally by engineers 
and by the public. During the last two 
vears, the question of the actual or assumed 
effect of forests on the watershed in regu- 
lating the run-off, has been widely debated. 
That forest cover controls the run-off to a 
material extent has been vigorously assert- 
ed by engineers prominent in the govern- 
ment service and by many others. and on 
the other hand. it has been seriously ques- 


tioned by a number of our leading engi- 
neers. As regards that forest control 
which is practically related to the com- 


mercial value of water powers, the author 
believes the following to be a correct 
statement: While the aggregate annual 
run-off of our rivers in general depends 
upon the total annual precipitation, the 
presence of forest cover on the watershed 
regulates the rate of run-off to an extent 
which in many cases materially affects the 
value of the water power, this regulation 
tending to equalize the flow and prolong 
it during the dry season. 

With this understanding of the essential 
physical facts which are pertinent, it is 


proposed in this paper (1) to discuss 
briefly certain provisions included in the 
present regnuiations of the Forest Service 


governing the appropriation of water pow- 
ers dependent in whole or in part upon 
forest reserves, and (2) to suggest the out- 
line of a plan which to the author appears 
preferable to that now in force, 

The present form of permit 
nominal charge (rental) 
pied by power house, dam, canals, pen- 
stocks, flumes, ete., the rate being “One 
dollar per acre and five dollars per mile 
for the land occupied by said works.” It 
provides also that “the gross operation 
charge for any year shall be calculated by 
the forester upon the basis of the quantity 
of electric energy generated in such year 
at a maximum rate, * * © *"' which amount 
progressively increases up to the fiftieth 
year. The maximum rates are applicable 
only in cases where all the water utilized 
comes from the forest reserve and the en- 
tire head developed results from the topog- 
raphy of the forest. In all other cases, de- 
ductions are made. 

The Imposed Rates as a Tar on the Power 
Enterprises. The proposed conservation 
charge, at least during the early vears of 
the contract. cannot be regarded reasonably 
as constituting any very serious financial 
burden imposed upon the individual or cor- 
poration developing the Water power. If 
power be sold at an average price of one 
cent per kilowatt-hour, the maximum con- 
servation charge during the first five years 
of operation is equivalent to a tax of 0.61 
per cent of gross receipts. During the next 
tive-vear period. it is increased to 1.25 per 
cent and {t increases gradually from this 
figure to a maximum of 3.25 per cent of 
gross Teceipts, which rate applies during 
the last five years of the fifty-vear life of 
the contract. The average charge during 
the fiftv-vear period is 2.086 per cent of 
gross receipts. It Is a fair question, how- 
ever, whether a more rational method, and 
one which in certain important respects 
would tend to produce better results, might 
not be devised. The plan in force obvi- 
ously is open to several objections. Among 
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these are: (lo The imposition of a tax 
upon output means that the man who in- 
stalls a highly efficient plant is called upon 
to pay a higher conservation charge than 
the man who wastes water by the installa- 
tion of a cheap and inefficient: plant. 2) 
The proposed method of charging imposes 
a heavier burden upon the man who sells 
his power at a low price than upon him who 
sells it at a high price. (3) Under the plan 
proposed by the Forest Service the man 
who takes his power to a market, say 100 
to 300 miles away, must pay to the govern- 
ment for the losses incurred in doing so 
and pavs more than the man who sells to 
the home market. While the method of 
applying the conservation charge has been 
criticised in many quarters and while the 
objections above pointed out are valid. the 
method in force possesses undoubted ad- 
vantage in the fact that it is definite and 
readily determined by reference to records 
which the permittee can readily keep. The 
charges, moreover, are adjusted to encour- 
age development of the water powers bv 
recognizing the fact that few, if any, can 
earn interest on the necessary investment 
from the start. Except by reducing the av- 
erage charge for the period, it would be 
ditticult to devise a plan less onerous for 
the permittee. (4) While the imposed 
charge could not be regarded as excessive, 
if the power developed were entirely, or 
even very largely, dependent upon the 
preservation of forest cover upon the water- 
shed, it represents a high rate when meas- 
ured in a comparison with the increase in 
commercial value of the power, which, un- 
der ordinary conditions, is due to the for- 
est. (5) The tax is imposed upon power 
from all forest reserve lands, regardless of 
the actual condition of the forest upon 
which it is based. Obviously, therefore, a 
uniform tax must be very much = heavier 
in some cases than in others, as compared 
with the benefit upon which It theoretically 
rests. (6) It tends to retard utilization of 
Water powers and stimulates the use of coal 
for power purposes—a result which is in 
direct contravention of the primary object 
of conservation. (7) Something Jess than 
one-half the public domain is included with- 
in the limits of the forest reserves. To se- 
cure maximum revenue and to minimize the 
average retarding effect upon utilization of 
these water powers resulting from a svstem 
of rental, any charges which may be im- 
posed by the Federal Government upon 
waterpower appropriation should apply to 
all public lands. 

The author has expressed the opinion that 
the imposed charge would not be regarded 
as excessive if the power developed were 
entirely, or even very largely dependent 
upon the preservation of forest cover upon 
the watershed. In his judgment, however, 
that effect has been very greatly exagyer- 
ated by the majority of writers who have 
endeavored to instruct the public regard- 
ing the subject. The extent to which for- 
est cover and other surface conditions, 
which tend to regulate run-off, succeed in 
equalizing stream flow was illustrated by 
President Stillwell in a tabulated statement 
showing in the case of ten fairly represent- 
ative rivers of the Atlantic and Pacific 
slopes the maximum, average and minimum 
run-off in second feet per square mile for 
periods of five consecutive years and the 
minimum run-off expressed in percentage 
of maximum run-off and in percentage of 
average run-off. In no case does existing 
forest cover or any other surface condition 
effectively equalize the flow. 

The effect of forest cover in adding to 
the commerctal value of a water power, re- 
sults from two facts, first, that an increase 
in minimum run-off reduces the necessary 
investment in auxiliary steam or other 
power plant, second, that some portion of 
the flood waters, which Otherwise would flow 
past the power; plant, atla time when the 
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water available exceeds the amount needed, 
is held back long enough to permit its com- 
mercial utilization. 

Features of the Present Regulation Which 
Should Be Changed.—Clause 15 of the power 
agreement now in force reads as follows: 
“The permit here applied for shall be non- 
transferable and shall be subject to all 
prior valid claims which are not by law sub- 
ject thereto.” The aim in view, of course, 
is to avoid monopoly, as a result of which 
an artificial price might be maintained 
higher than the average which would be 
fixed by competition of similar developments 
in the same market. If effective, it is ob- 
vious that this requirement must retard 
development. The economic reasons which 
demand that water powers on the same 
stream should deliver their output to the 
same network of distributing circuits in 
many cases are material, and those which 
demand that the output of developments on 
different streams should be similarly com- 
bined are even more weighty. By electric- 
ally combining the output of a considerable 
number of water powers, interruptions of 
service, due to accidents to flumes or to 
transmission circuits, are decreased. The 
clause should be modified by permitting 
transfer, subject to approval by the gov- 
ernment. 


Continuous Operatien of Plant.—Clause 18 
reads as follows: “The permittee shall, ex- 
cept when prevented by the act of God or 
the public enemy, or by unavoidable acci- 
dents or contingencies, continuously oper- 
ate for the generation of electric energy, the 
works to be construed under the permit 
hereby applied for, in such manner as to 
generate after such generation begins,” not 
less than certain percentages of the full 
hydraulic capacity of the works measured 
in kilowatt-hours. The object in view is to 
prevent a power company increasing its 
prices by creating an artificial power fam- 
ine and to secure full utilization of the avail- 
able power. Some permits have specified 
that not less than twenty-five per cent of 
the full hydraulic capacity must be generat- 
ed; others as much as seventy-five per cent, 
depending upon special circumstances sup- 
posed to govern the case. In many cases 
this clause presents serious difficulty to the 
power company. If it be necessary to retain 
such a clause, it should be accompanied by 
a provision permitting, with the consent 
of the government, a reduction in the per- 
centages originally fixed. 

Term of Permit.—Clause 20 of the permit 
in force reads as follows: “The permit 
hereby applied for shall cease and be void, 
upon the expiration of fifty years from the 
date of approval hereof, but it may then 
be renewed in the discretion of the duly 
authorized officer or agent of the United 
States, and upon such conditions as he may 
in his discretion fix. * * * *” This clause 
contains no provision for taking care of 
the contracts which may be in force be- 
tween the permittee (or his successor) and 
his customers at the expiration of the fifty- 
vear period. It is obvious that by its ab- 
sence the value of the permit during the 
latter years of its life, is materially im- 
paired. Power contracts are frequently, in 
fact generally, executed for periods of not 
less than five years and frequently for ten 
or even twenty years. The contract agree- 
ment should include a clause guaranteeing 
for a period not less than five vears subse- 
quent to its termination, the fulfillment of 
contracts between the permittee and cus- 
tomers existing at that time. 


The Permit Rerocable.-—-Under the law as 
it now stands the Forest Service can grant 
to an individual or corporation seeking to 
develop water power from forest reserves 
only a permit revocable by the Secretary of 
Agriculture in his discretion. No argument. 
is necessary to demonstrate that a permit 
revocable in the discretion of the head of a 
department is not an adequate basis for 


financing an enterprise requiring invest- 
ment of capital. 

An Alternatire Plan.—Assuming that upon 
careful consideration the American people 
should decide to impose a tax upon natural 


_resources of the public domain, to be used 


in conserving and developing those resour- 
ces, it is perhaps not improper to suggest 
the outlines of a plan which from the 
standpoint of public policy appears prefer- 
able to that now in force. The essential 
features of the plan which Mr. Stillwell sug- 
gests are the following: 

(1) A tax imposed on all sources of 
ower found upon public lands—-a royalty 
on coal mined and a rental upon water pow- 
er. The charge for water power to be based 
not upon an indefinite and disputed relation 
of forest covering and commercial value of 
the power, but upon the fact that the gov- 
ernment needs revenue to develop and con- 
serve our natural resources, owns the power, 
and, as Owner, possesses an unquestionable 
right to impose a charge for its use. The 
Federal Government jis now selling coal 
lands on the public domain at prices which, 
on the average, approximate one-tenth of 
one cent per ton of the coal which it is esti- 
mated the property can commercially vield. 
If the coal be used to produce power under 
average conditions this tax is substantially 
equivalent to 0.5 cents per 1,000 kilowatt- 
hours as against an average rental of 20.86 
cents per. 1.000 kilowatt-hours now imposed 
in the case of water power. The theory of 
conservation unquestionably points to an 
increase in the price fixed for coal lanc3 
or a decrease in waterpower rental, or both. 
The general features of the present con- 
tract agreement enforced by the Forest 
Service as regards fifty-vear limit of the 
period of appropriation should be preserved. 
The other restrictions now imposed should 
also be retained except that certain claus- 
es should be modified to meet the practical 
objections which have been pointed out. 

(2) The charge imposed upon water 
powers should be based upon the amount 
of water appropriated and the effective 
head resulting from the topography of the 
government lands concerned. Under the 
present plan, it is necessary to measure the 
water in order to fix the third deduction 
from the charge based upon output. The 
difficulty of measuring water, therefore, 
must be met and it is easy to fix the second- 
feet appropriated as to fix the deduction 
allowed for artificial storage by a permittee. 

(3) The third suggestion is that the gov- 
ernment engineers of the department or 
bureaus concerned develop comprehensive 
preliminary plans for the development of 
water powers of a given watershed and that 
these water powers collectively or sever- 
ally be leased to the highest bidder, the 
government, of course, reserving the right 
to reject all bids. 


The president’s address was received 
with great applause and on motion of 
Dr. Chas. P. Steinmetz, seconded by 
Mr. Lee, it was decided to request the 
Board of Directors to bring the address 
to the notice of the proper government 
officials, l 

Consideration of the standardization 
rules was postponed to a subsequent ses- 
sion. The meeting was then turned over 
to Wiliam bL. Robb, chairman of the 
electric lighting committee. The paper 
by Edward B. Rosa and G. W. Middle- 
kauff on ‘‘Carbon-Filament Lamps as 
Photometric Standards,’’ was then pre- 
sented. In the absence of Doctor Rosa 
it was read by Chairman Robb. 
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CARBON-FILA MENT LAMPS AS PHOTO 


METRIC STANDARDS. 
This paper recounts the experiments 


made at the Bureau of Standards in Wash- 
ington to determine the permanency of 
carbon-filament lamps as standards of 
light. The flame standards are not re- 
liable for precision work in photometry, 
nor are they as convenient as primary 
standards ought to be. Carbon-filament 
lamps have been found to be the most 
successful photometric standards which 
have yet been applied. For many years 
they have been used as convenient sec- 
ondary working standards and in recent 
years they have been employed in making 
careful comparisons of the photometric 
standards of the United States, England, 
Germany and France. The experiments 
undertaken at the Bureau of Standards 
were with the object of finding the per- 
formance of the lamps during the season- 
ing process, and also during subsequent 
burning which would correspond to along 
useful life of the lamps as standards. A 
double photometer equipped with poten- 
tiometers for the precise measurement of 
current and voltage was used in these 
tests. Automatic recording cylinders were 
used to take down the readings. The tests 
included determinations at constant volt- 
age, constant current and constant watts, 
and from these it was found that the most 
reliable results were obtained when the 
lamp was run at constant watts. Most of 
the tests were made with a batch of 200 
sixty-four-watt. sixteen-candlepower, 110-volt 
lamps that were mounted in thirty-two- 
candlepower bulbs to reduce any possible 
effect of blackening. Careful record was 
kept of these lamps through the various 
stages of the seasoning process. The lamps 
gave very satisfactory results. and it was 
found that with a precision photometer and 
expert observers a mean error in the aver- 
age candlepower of six lamps measured at 
one time was about 0.1 per cent. In the 
case of four lamps burning 250 hours, the 
variation in candlepower was only a few 
hundredths of one candlepower. The au- 
thors therefore conclude that with such a. 
precision of measurement and such a satis- 
factory performance the unit of candle- 
power not only of a commercial laboratory 
but also of national standardizing labora- 
tories may be maintained for a long period 
of years by carbon-filament incandescent 
lamps much more constant than could pos- 
sibly be done with any other form of pri- 
mary standard as yet proposed. 


Last evening the entertainment feat- 
ures were formally inaugurated by a 
brilhant reception followed by dancing. 

The report of the proceedings of the 
remaining days of the convention will 
be given in next week's issue. 


M. G. L. 


o-oo ____— 


To Centralize Factories. 

A syndicate is being organized, 
backed hy the Toledo Chamber of Com- 
merce, to ereet an immense industrial 
building, where small manufacturing 
industries can be located, and furnished 
with the best facilities, including elec- 
tric power for manufacturing purposes. 
The building will be eight stories high, 
100 feet wide and 300 feet long. The 
construction will be of reinforced con- 
crete and will cost about $300,000. 


There will he a total of 240.000 feet of 


floor space, 


7 
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- Pacific Utilities Merger. 

The Pacifie Power and Light Com- 
pany has been incorporated under the 
laws of the State of Maine with a capi- 
talization of $7,500,000 divided into $1,- 
400,000 seven per cent cumulative pre- 
ferred) and $6,000,000 common. The 
new company has taken over the fol- 
lowing publie utilities: 

The gas properties in Walla Walla 
and North Yakima, in Washington and 
Lewiston, Idaho, and Astoria and 
Pendleton, Oregon; also the electric 
properties in Walla Walla, Astoria, 
Pendleton and Athena; also the local 
trolley systems in Astoria and in Walla 
Walla and an interurban line running 
from Walla Walla to Milton; the Stra- 
horn properties consisting of electric 
light, power and water systems in 
North Yakima and along the valleys 
of the Columbia and Yakima rivers. 

The Pacitie Power and Light Com- 
pany is controlled through ownership 
of its common stock by the American 
Power and Light Company, which in 
turn is controlled by interests associat- 
ed with the Electric Bond and Share 
Company. 

Other subsidiary companies con- 
trolled by American Power and Light 
Company through ownership of their 
entire common stocks are the Kansas 
Gas and Electrie Company, Wichita 
and Pittsburg, Kan.; Portland Gas and 
Coke Company, Portland, Oregon. 
With the acquisition of the Pacific 
Power and Light Company its gross 
earnings will approximate $2,300,000. 

—_—_>--e___-___ 
Wireless in German Fisheries. 

Consul-General Robert P. Skinner, 
Writing from Hamburg, deseribes the 
use of wireless telegraphy among Ger- 
man fishing vessels: 

Three Cuxhaven steam trawlers are 
how equipped with apparatus, and the 
service is so satisfactory that efforts 
are being made to inerease it. The 
most marked advantages resulting 
from the use of the wireless telegraph 
in this business are the ability of eap- 
tains to advise with each other at sea 
as to their respective ecatehes, and the 
transmission of similar reports to Cux- 
haven a number of hours before the 
return of the ships to port. Thus ves- 
sels of the same fleet which have found 
poor fishing are sometimes able to join 
other vessels more fortunately located, 
m time to return with good catches. 
All the vessels are then able to inform 


the managers of the publie markets re- 
specting the quantities of fish to be 
placed on sale, in such manner that in 
the event of unusual catches arrange- 
ments can be made in advanee for dis- 
tributing supplies in the least possible 
time. The receipt and transmission of 
hydrographic intelligence and report- 
ing of breakdowns in engines, or other 
accidents of navigation are also fea- 
tures of importance. 

— eeo 
Organization of a National Electric 
Vehicle Association. 

For the purpose of discussing the 
organization of a national electrie ve- 
hiele association, an excellently attend- 
ed meeting was held during the morn- 
ing of June 8 at the office of Arthur 
Williams, of the New York Edison 
Company, New York, N. Y. 

The object of the proposed associa- 
tion is understood to be ‘‘eo-operation 
in an endeavor to inerease publie in- 
terest in the electric vehicle as an eco- 
nomical transportation proposition.” 

It has been demonstrated that the 
electrice is a decided economy, but this 
fact is not generally realized or under- 
stood. The efforts of the association 
will tend to help the user, or prospect- 
ive user, to a better understanding. 

The chairman appointed a committee 
to be known as the Plan and Seope 
Committee; to formulate plans for the 
association. 

Those present at the meeting in- 
eluded Thomas A. Edison, Edison Stor- 
age Battery Company; Frank L. Dyer, 
vice-president and general manager, 
Edison Storage Battery Company; N. 
F. Brady, first vice-president, the New 
York Edison Company; T. E. Murray, 
second vice-president, the New York 
Edison Company: C. S. Shepard. con- 
troller, the New York Edison Com- 
pany; Arthur Williams, general in- 
speetor, the New York Edison Com- 
pany ; Hayden Eames. general manager, 
the Studebaker Company; W. P. Ken- 
nedy, G. W. MN, J. M. Hall, the Stude- 
baker Company; P. D. Wagoner, pres- 
ident, General Vehicle Company; C. L. 
Morgan, L. Ruprecht, General Vehiele 
Company; P. Dumont, Baker Vehicle 
Company; A. G. Brown, Baker Vehicle 
Company ; J. Kinsey, The Lansden Com- 
pany: H. Greene, Couple Gear Com- 
pany; A. Taylor, Electric Storage Bat- 
tery Company; C. Blizard, vice-presi- 
dent, F. J. Stone, Electrie Storage Bat- 
tery Company; W. H. Blood, Stone & 
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Webster, Boston; John Kelly, Edison 
Storage Battery Company; C. D. Marsh, 
Edison Storage Battery Company; 
George Hayes, Gould Storage Battery 
Company; W. Dowd, Gould Storage 
Battery Company ; J. F. Becker, United 
Eleetrie Light and Power Company ; 
W. L. Seeord, Westchester Lighting 
Company; W. D. Jones, Westehester 
Lighting Company; C. G. M. Thomas, 
general manager, New York & Queens 
Electrie Light and Power Company ; H. 
C. Cushing, Jr., Central Station, and 
Harvey Robinson, the New York Edi- 
son Company. 

—____»-e—____—. 
Forty-Second Street (New York) Rail- 
way Sale. 

Final order for sale under foreclo- 
sure of the Forty-second Street, Man- 
hattanville and St. Nicholas Avenue 
Railway property has been entered by 
Judge Lacombe, of the United States 
Circuit Court, in the suit of the Union 
Trust Company. In accordance with a 
decree of the court, Edward I. Childs, 
special master, is to sell all the prop- 
erty, franchises and securities at the 
county court house on September 1. 
The company is directed by the court 
to pay within twenty days the sum of 
$1,679,933, being the amount due for 
principal and interest on a mortgage 
held by the Union Trust Company on 
all the property, rights, title and inter- 
est of the company. The special mas- 
ter is directed to file with the clerk, 
not later than July 15, a supplemen- 
tary inventory of all the legislative 
and special grants and privileges to the 
Forty-second Street company. 

It is also directed in the decree of 
the court that seventy-five electric coun- 
vertible  pay-as-you-enter cars, pur- 
chased since the mortgage was given 
to the Union Trust Company, must be 
sold with the rest of the property, but 
that the purchaser must pay in eash 
$330,365 to reimburse the receiver in 
the amount expended for these ears. 

All bidders for the property as a 
Whole shall be required to deposit 
$100,000 with the special master prior 
to the aeceptanee of any bid. The de- 
eree does not fix any upset price, but 
the the court reserves the right to re- 
ject or aecept any bid. In aeeordanee 
with the deeree purchasers will be 
given one vear in which to elect to 
continue to operate or to discontinue 
the operation of any of the trackage of 
the company. : 
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Three-Cent Fares in Toledo. 


Some weeks ago, at the invitation of 
the local strect-car company, the city 
of Toledo, Ohio, secured the services of 
expert accountants and began an in- 
vestigation of the books and properties 
of the company. This was upon the 
promise that the city’s experts would 
be given full leeway with permission 
to examine all data which might be of 
value, and would be given the assist- 
ance of the company in every possible 
Way, in order that it might be definite- 
ly determined whether it would be 
possible for it to carry passengers at 
three cents as demanded by the city. 
The present administration, it may be 
noted, was elected upon a three-cent- 
fare platform. 

The investigation proceeded harmoni- 
ously until a few days ago when the 
experts requested a list of the proper- 
ty of the company as a basis from 
which to further work out the cost of 
carrying passengers. The request was 
denied by the company with the state- 
ment that it had no inventory of its 
property and could furnish none, and 
making the counter suggestion that. the 
matter of property be left to a board of 
experts whose decision should be bind- 
ing upon both the city and the com- 
pany. The city then demanded the in- 
ventory of property furnished to the 
bondholders of the company a few 
months ago. Again the request was 
denied with the statement that the in- 
ventory referred to was made with a 
view to selling the bonds of the com- 
pany and did not represent fairly the 
property of the company. A commit- 
tee of council was then appointed to 
formulate a reply in behalf of the city, 
and it is understood that this will de- 
mand the production of the inventory 
to bondholders, and upon refusal it is 
probable that negotiations will be de- 
elared off until the demand is met by 
the company. 

Just what the outcome will be is diffi- 
cult to predict, but that there are diffi- 
culties apparently insurmountable is 
shown by the fact that the city is ab- 
solutely bound to stand for three-cent 
fares, while on the other hand the com- 
pany emphatically insists that such a 
basis is an absolute impossibility. In 
the meantime each day brings that 
much hearer the time when the city 
will advertise for bids and the rights 
in the streets will be sold to the best 
responsible bidder. H. 


Railroad Commission of Wisconsin 
News. 

The Railroad Commission of Wiscon- 
sin has recently handed down its deci- 
sion in the matter of the City of Mani- 
towoc vs. The Mamitowoe Electrice 
Light Company. The complaint brought 
by the city alleged that the rates and 
charges of the company were unreason- 
able and excessive and that the service 
rendered by the company was inade- 
quate and insufficient. A careful anal- 
ysis of the operating expenses of the 
plant for several vears past was made 
by the commission and it was found that 
the company was not carning an unrea- 
sonable return upon the investment 
represented. For the years covered by 
the analysis it was found that the hal- 
ance left after meeting all legitimate 
operating expenses and providing for 
depreciation was less than six per cent 
for interest and profit. No composite 
life of the Manitowoe plant was com- 
puted, but the composite life of a num- 
ber of similar properties in the state 
made it clear that the annual allowance 
for depreciation in this case should be 
about 4.5 per cent on the total prop- 
erty. The commission stated ‘‘that 
since in this case the earnings very 
largely depend upon the rates charged 
it would also seem that the general 
rate level cannot very well be unrea- 
sonably high.” 

The decision contains the following 
table, which furnishes an interesting 
statement of the distribution of ex- 
penses of the electric plants through- 


out the state. 


OPERATING EXPENSES OF 38 PRIVATELY 

OWNED ELECTRIC PLANTS IN 

WISCONSIN, 
For For 
38 Plants Manitowoc 
Maximum Average Minimum 
Per cent Per cent Per cent Per cent 
g9 


Power ........92, 60.7 27.2 63.5 
Distribution 22.4 9.4 7 6.4 
Consumption ..19.5 re 46 12.1 
Commercial ...14.5 4.8 4 4.0 
General ....... 44.2 20.3 4.2 14.0 


While the facts showed that the gen- 
eral rate level of the company was not 
unreasonably high, some criticism was 
made of the rates for the 
branches of service. 


several 
The commission 
showed that the burden of cost was not 
distributed fairly among the several 
classes of consumers. The commission 
stated that “as a general proposition 
the claim of the petitioner (city) that 
a sliding seale such as that in foree bv 
respondent is unjust and inequitable is 
borne out by the facts. A rate sehed- 
ule which recognizes only the quantity 
of current consumed and neglects the 
factors of active connected load and 
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hours of dathy use of the connected 
load must necessarily fail to equitably 
distribute the cost.” | 
—_—__—_o+@__ -— 
Third Avenue (New York City) Rail- 
way. 

Commissioner Maltbie on June 22 
last read the formal deeision of the 
Publie Service Commission on the peti- 
tion of the new Third Avenue Railway 
Company, New York City, to intervene 
in the proceedings for the reorganiza- 
tion of the Third Avenue system. 

The petition is granted and it is de- 
clared that all the evidence that has 
been taken shall have the same force 
and effect as it would regarding the 
original petitioners, the Bondholders’ 
Committee. 

John Flint, a public accountant, was 
examined and explained two items not 
named in the company’s assets. These 
were the Tarrytown, White Plains and 
Mamaroneck recently sold under fore- 
closure and bought in by the Bond- 
holders’ Committee, and a claim now 
being prosecuted in the Federal courts 
by Receiver Whitridge against receiv- 
ers of the New York City and Metro- 
politan companies. Mr. Flint described 
this claim as being in round numbers 
about $10,000,000. 

George W. Davison, counsel for the 
Bondholders’ Committee, said that it 
was ‘hard to say just how much the 
claim was for. Ie thought it might 
reach $30,000,000 for breach of term of 
lease of Third Avenue and failure to 
keep certain covenants. The commis- 
sioner asked: *‘ Will that claim pass to 
the new company?” 

“It will.” said Mr. Davison. 

The petition was submitted on 
June 4. 

The hearing was adjourned until next 
Tuesday. Present indications are that 
the proceedings will be concluded with- 
in a short time. They have now con- 
sumed six months. 

nsa ae a 
Telegraph and Telephone Operations in 
Belgium. 


Consult H. Abert Johnson, of Liege. 
reports that the number of telegrams 
sent in Belgium in 1908 was 3,576,539, 
the receipts from which were $397,- 
117: also 3.325.856 international tele- 
grams, the receipts from which were 
$512,587. -The telephone service gave 
a revenue of $1,847,590 from 34,027 
telephone subscribers and 199 public 
telephone-stations. 
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AN AMERICAN 10,000-KILOWATT 
TURBO-GENERATOR SET. 


A DESCRIPTION OF A RECENT ADDITION TO 
A KANSAS CITY POWER STATION. 


The Missouri River power house of 
the Metropolitan Street Railway Com- 
pany at Kansas City has recently had 
added to its equipment at 10,000-kilo- 
watt turbo-generator set whieh pos- 
sesses some interesting features. The 


its first stage an impulse wheel with 
two rows of blades on it with one row 
of stationary blades between them. The 
steam, after leaving the inlet valves, is 
expanded in a set of nozzles from an 
initial pressure of 170 pounds to about 
sixty pounds; that is, at normal load 
when the inlet pressure at the primary 
valve is about equal to the boiler pres- 
sure. From these nozzles, the steam 
acts on the impulse wheel. Beyond this 
wheel the blading is arranged accord- 
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impulse wheel and acts as a packing 
between the impulse-wheel pressure and 
the low pressure; in fact, one has to 
draw on his imagination a little in or- 
der to call it a dummy piston at all. 
The machine is practically without end 
thrust: what little amount there may 
be is taken care of by a thrust bearing 
of the usual type. 

Oil for the machine is furnished by 
a rotary oil pump, set below the No. 1 
bearing. The pump runner is on one 


THI 10,000-KILOWATT TURBO-GENERATOR SET AT KANSAS CITY, MO. 


following particulars are abstracted 
from an account by Edward H. Lane, 
Which appeared in a recent issue of 


Power and the Engineer: the photo- 


graphs from which our illustrtaions are 
taken were kindly loaned by the Wes- 
tinghouse Machine Company. 

The turbine, which was built by the 
Westinghouse Machine Company, is of 
the horizontal, double-flow. combined 
impulse and reaction type. having for 


ing to the standard Parsons design. 
Atter leaving the impulse wheel, the 
steam goes through a few rows of blades 
and then divides, half of it going 
through the hollow shaft to one low- 
pressure clement and the other half 
going to the other low-pressure ele- 
ment. From these it is diseharged to 
the condensers. 

The machine has only one dummy 
piston. It is located just beside the 


end of a vertical shaft; the cam which 
gives the oscillations to the valve gear 
is on the other end. This shaft is 
driven by the gearing which drives the 
governor. The pump makes 165 revo- 
lutions per minute; the governor, 20, 
and the turbine spindle, 1,500. 

The inlet valves are hydraulically 
operated instead of by steam. The 
pressure for the operating piston is 
supplied by the rotary oil pump. The 
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oil goes to the hydraulic cylinder at 
forty-five pounds pressure. The action 
of the cylinder is controlled by the 
pilot valve, which is actuated by the 
governor and makes 164 oscillations 
per minute. 

The steam is supplied to the turbine 
through a twelve-inch pipe. It enters 
-through the automatic throttle, and 
thence it passes through the strainer 
and the primary valve to the primary 
nozzles. 

In case the load is too great for the 
primary nozzles to handle, part of the 
steam goes through the secondary 
valve to another set of nozzles on the 
impulse wheel. 

In case of overspeed the automatic 
throttle is tripped by a trigger located 
at the end of the turbine spindle. 
There is also an oil relay located on 
the side of the hydraulic cylinder 
which is released at the same time and 
closes the inlet valves. 

The foundation for the turbine and 
generator is a steel structure, under 
which are located the condensers, the 
wet-vacuum and dry-vacuum pumps, 
the gland-water pumps and the auxil- 
lary oil pump which is used in start- 
ing and stopping the turbine. 

The condensers are of the surface, 
Wheeler, admiralty type. The water 
enters at the bottom and after passing 
through three nests of 1.25-inch tubes, 
leaves at the top, through a twenty- 
inch discharge pipe, and enters the bot- 
tom of a thirty-inch discharge sewer. 
This bottom connection allows the dis- 
charge pipe to- utilize about a ten-foot 
siphon effect, thus relieving the circu- 
lating pumps of that much work. 

There are two condensers, each hav- 
ing 11,000 square feet of cooling sur- 
face. Each condenser has two forty- 
two inch hydraulically-operated gate- 
valves in the steam inlet. This arrange- 
ment, as well as the 1.25-inch tubes, is 
necessary on account of the trashy con- 
dition of the cooling water which is 
taken from the Missouri River. One 
condenser can be cut out and cleaned 
without making it necessary to take 
the turbine out of service. The turbine 
has an exhaust outlet at each end. 
These outlets are connected to each 
condenser by means of inverted-Y fit- 
tings. An equalizing T connects the 
two outlets. 

The circulating water for the con- 
densers is furnished by a central pump- 
ing station situated at the river, driven 


by induction motors, and discharging 
into a common forty-eight-inch line 
which supplies all of the condensers. 
The condensate is taken care of by two 
vertical, two-stage, centrifugal pumps, 
either of which is capable of handling 
the condensate, due to a 10,000-kilo- 
watt load. The suction pipes are six 
inches in diameter and the discharge 
pipe four inches. These pumps are 
each driven by a direct-connected in- 
duction motor. Each motor is of fif- 
teen-horsepower capacity and operates 
on 440-volt, twenty-five-cycle, three- 
phase current. The dry-vacuum pump 
is a two-stage machine, driven by a 
horizontal Corliss engine. The steam 
cylinder is eight inches in diameter; 
the stroke is twenty-four inches. The 
air cylinders are each twenty-four 
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Census Report of Municipal Electric 
Light and Power Stations. 

Municipal central electric light and 
power plants, or stations, increased 
more than 100 per cent more rapidly 
in their number than the commercial 
stations in the United States, accord- 
ing to the Census Bureau’s forthecom- 
ing report on the census for 1907 of 
central electric light and power sta- 
tions. 

A comparison of the number of re- 
ports received by the bureau from 
municipal stations in 1907 with those 
received from the same source in 1902 
shows an increase of 53.6 per cent as 
against 23.4 per cent for the commer- 
cial companies. 

The proportionately greater increase 
in municipal stations, the report states, 


ANOTHER VIEW OF THE TURBO-GENERATOR SET. 


inches in diameter. The pump was 
made by the Alberger Condenser Com- 
pany. It maintains a vacuum of 28.5 
inches referred to a thirty-inch barom- 
eter. The generator is of 10,000 kilo- 
watts capacity. The current is three- 
phase, twenty-five cycle and of 6,600 
volts pressure. The generator was 
built by the Westinghouse Electrice and 
Manufacturing Company. 

The space occupied by the entire 
unit, including all of the auxilaries 
except the flywheel end of the dry- 
vacuum pump, is nineteen feet wide 
and forty-one feet long, or only 779 
square, feet which is a low figure for 
this type of turbine. 

—___—_~»--e__-____— 

Exports of copper for 
ended June 9 were 3,356 tons. 
June 1 they were 3,843 tons. 


the week 
Since 


is largely due to the fact they are prac- 
tically exempt from the consolidations 
that so frequently occur among the com- 
mercial companies. 

A further analysis of the reports 
show that although thirty-three munic- 
ipal stations which reported in 1902 
had become commercial stations in 
1907, there were 113 stations reported 
as commercial in 1902 which had be- 
come municipal in 1907. 

Comparing the details for municipal 
stations in 1907 with similar items in 
1902, it appears that the cost of con- 
struction and equipment in 1907 was 
reported as $42,879,447, while in 1902 
it was $22,020,473; an increase of 94.7 
per cent. The gross income of the 
municipal stations in 1907 was $14,011,- 
999, as compared with $6,965,105 in 
1902; an increase of 10J.2 per cent. 
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Both sums inelide the estimated in- 
come for current consumed in munici- 
pal buildings and in lighting streets, 
parks, ete. The gross income in 1907 
includes $13,614,434 for electrice serv- 
iee, as compared with $6,836,856 in 
1902; an increase of 99.1 per cent. Of 
the amount received for electric serv- 
iwe in 1907, there is charged to lighting 
£13,040,263, while in 1902 the amount 
was $6,748,863; a gain of 93.2 per cent. 
The revenue from stationary motors, as 
a part of the electric service in 1907, 
was $516,373, and in 1902 it was $70,- 
540; an increase of 632 per cent. All 
other income from electric service in 
1907 amounted to $57,798, as compared 
with $17,453 in 1902; the per cent of 
increase being 231.2. All other general 
sources of income in 1907 yielded $397,- 
565, and in 1902 the amount was $128,- 
249; an increase of 210 per cent. 

The total number, 1,252, of munic- 
ipal plants in 1907 was distributed, 150 
in the North Atlantic states; 158 in the 
South Atlantic; 727, North Central; 
166, South Central, and 51, Western. 

Most of the municipal stations are in 
places of small population, nearly sev- 
en-eighths of the total number being 
located in places of less than 5,000 pop- 
ulation and less than three per cent in 
places having a population of 25,000 
and over. In the three divisions—the 
South Atlantic, the South Central, and 
the Western—together only one station 
was reported in 1907 for cities of over 
190,000 population, but it is to be re- 
membered that in these three divisions 
together there were only eight cities of 
this class according to the census of 
1900. In the North Atlantic division 
there were sixteen cities of this class. 
with only two municipal plants in 1907, 
and in the North Central, fourteen 
cities, with nine municipal plants. The 
one station reported for the South 
Atlantie division was in Baltimore, 
while the four stations in the ‘500,000 
and over population” class of cities in 
1907 and 1902 in the North Central di- 
Vision were all located in Chicago. 

eo 

Denver Company’s Bond Issue. 

Of the $25,000,000 bond issue au- 
thorized recently by the Denver Gas 
and Eleetrie Company, but $730,000 
has heen utilized. This amount was 
sold for the purpose of aequiring the 
plant of the Denver Steam Heating 
Company and adjoining property on 
Which an extension will be built. 


The Utilization of Sweden’s Water- 
powers. 

The Swedish Government has recent- 
ly submitted to the Senate a very inter- 
esting bill concerning the utilization of 
Sweden's waterpowers by the State. 
The bill states that the available water- 
power has heen estimated by experts to 
be from four to five million horsepower. 
Of this total a half million horsepower 
will be in use in the near future in the 
service of railways and industries. The 
Government owns 277 waterfalls of a 
total capacity of about 800,000 horse- 
power. It began a month ago to ex- 
ploit the enormous power of the Troll- 
haettan, and a proposal to utilize the 
Porjus Falls of the Lulea River in 
Northern Sweden for the operation of 
the Finmish-Swedish Border Railway is 
already before the Senate. If the elec- 
trical operation of this railway in the 
high north proves a snecess, the Swed- 
ish Government hopes to operate all its 
railways electrically before long, by 
means of the mighty waterpowers at its 
disposal. The government objects 
strongly to the sale of waterfalls to 
private enterprises. It might in cer- 
tain cases lease its Waterpowers to priv- 
ate econeerns for a term of years, which 
should usually not be more than forty, 
and never more than eighty vears. This 
bill of the Government is exciting the 
greatest interest in Sweden and is a sub- 
ject for general discussion. 
the exploitation of 
private concerns, a 


Regarding 
Waterpowers by 
much more far- 
reaching law than the above has been 
passed in Norway. There the private 
owner may utilize his waterfall for in- 
dustrial purposes only on the eondition 
that after a certain time, generally 
eighty vears, the entire installation be- 
eomes the property of the government. 

Translated and abstracted from Elek- 
trotechnischer Anzeiger (Berlin), May 
2. 

PEE EE SP Cnn 
Lower Rates in Providence. 

A reduction in the retail price of elee- 
tricity from fourteen to twelve cents 
per kilowatt-hour was ordered at Provi- 
denee, R. I.. on June 14. at a meeting 
of the board of direetors of the Narra- 
gansett Eleetrie Lighting Company. 
The new rate will be applied to bills 
rendered after July 1, and the saving 
to consumers Will be fourteen and one- 
quarter per cent. 

This reduction in rates has been made 
possible by economies in production, re- 
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sulting from the installation of steam 
turbo-generators aggregating 13,250 
kilowatt-hour and had a system of 
equipment. The company has practical- 
ly discontinued generating direet cur- 
rent and almost all its electrical energy 
is now generated as three-phase eur- 
rent. 

The discounts now in force will ap- 
ply also under the new rates. In 1889 
the company charged twenty cents per 
kilowatt hour and had a system of 
minimum charges. Since then there 
have been steady reductions along with 
abolition of the minimum charges. Free 
lamp removals have also been institu- 
ted. 

—____»--e—___ 
Divide Service Corporation in New 
Jersey. 

With a capital stock of $15,000,000 
and carrying out the idea of having a 
separate corporation for each of its 
three departments, the Publie Service 
Corporation of New Jersey has meor- 
porated in Newark the Publie Service 
Eleetric Company. The other depart- 
ments are gas and traction. 

The inecoporators are Thomas N. Mce- 
Carter, Col. Edwin W. Hine, president 
and secretary, respectively, of the 
parent corporation, and Dudley Far- 
rand, who is the general manager of 
the electrical properties as now eon- 
stituted. James P. Dusenberry is the 
registered agent. He is also treasurer 
of the Publie Service Corporation. The 
total paid up eapital is $10,000, 

With the exception of directors’ 
shares, a necessary provision, all of the 
stock will be held by the Publie Serv- 
ice Corporation, 

pe Ree as 
Philadelphia Company Insures. 

The Philadelphia Rapid Transit 
Company, after carrying its own in- 
suranee for the past ten years, has de- 
cided to sell the seeurities in its insur- 
ance fund, amounting to $1,750,000, 
and place fire insuranee with regular 
line compames to the amount of $18,- 
000,000, under a schedule which 1s now 
in course of preparation. The insur- 
nnee was divided between several large 
brokerage houses, Platt, Yungman & 
Company, Creth & Sullivan, Billington, 
Hutchinson & Company, Samuel Story 
& Son and Henry W. Brown & Com- 
pany receiving nearly all of it. An 
average rate of about forty cents has 
been fixed by the Philadelphia Fire 
Underwriters’ Assomation, 
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ELECTRIC IC LIGHTING 


ILLUMINATING G ENGINEERING 


A NEW ERA IN DOMESTIC ILLU- 
MINATION. 


BY W. T. RYAN. 


You and I wonder at our forefathers’ 
inefficient use of artificial light. We 
are surprised when we look back near- 
ly 6,000 years and see that 5,910 of 
these vears produced nothing much 
better than a tallow candle, with an 
actual efficiency of less than one per 
cent, 1. e., less than one per cent of 
the radiani energy from the candle is 
light. 

The radiation from any hot body 
may be resolved into parts each of 
which consist of ether waves of a def- 
inite wave length. All these waves 
have one common property, namely, 
they generate heat in a body which ab- 
sorbs them. Radiations of which the 
wave lengths lie between thirty-nine 
and seventy-five millionths of a centi- 
meter affect the optic nerves and give 
rise to light. These limits are not 
sharply defined, varving considerably 
with different persons, and with the de- 
gree of fatigue of the optie nerves. 
The ordinary carbon incandescent lamp 
has, on the above basis, an efficiency 
of about three per cent and the tung- 
sten lamp about eight per cent. The 
average steam engine used in power 
plants today does not convert more 
than ten or twelve per cent of the heat 
of combustion into work. There are 
also several losses in the various trans- 
formations of energy between the en- 
gine and the lamp. This means, that of 
the coal used in electrie-light stations 
at present. less than one-third of one 
per cent of the heat in the coal is actu- 
ally converted into light. 

If the light-giving element of a lamp 
were to conform to the laws of radia- 
tion of an ideal black body, the effi- 
ciency of the lamp would be a definite 
function of the temperature, and would 
increase with the temperature, reaching 
a maximum of over ninety degrees at 
a temperature of about 4,600 degrees 


centigrade. This temperature is far 
greater than any known solid or liquid 
body will stand. 

The temperature of a carbon incan- 
deseent lamp is normally about 1,500 
degrees centigrade. The temperature 
of the tungsten lamp is close to 3,000 
degrees centigrade. Obviously, there 
is still room for improvement. I some- 
times wonder whether the next genera- 
tion will wonder that we were content 
with our much-exploited tungsten 
lamp. 

However, the tungsten lamp has 
marked the beginning of a new era in 
electric lighting, especially in the home. 
Certain are lamps have as high, or 
higher, efficiency as the tungsten lamp, 
but are only suitable as a source of 
very powerful light and are generally 
so unsteady as to be trying to the eye. 
The comparatively smal] areas to be 
lighted in residences, the smal] need 
for extremely intense light, and the 
very discontinuous character of the 
need for any light at all, makes of do- 
mestie lighting a very hard problem. 
Until the advent of the tungsten lamp 
electrie domestic illumination was ac- 
complished by means of the carbon 
lamp. Electrice ight with carbon lamps 
and with the usual prices for electrical 
energy is a luxury. A sixteen-eandle- 
power earbon lamp uses about fifty 
watts. Figuring electrical energy at 
ten cents per 1,000 watt-hours, the cost 
of illumination per candlepower-hour 
is 0.0312 cent. A twenty-candlepower 
tungsten lamp uses twenty-five watts. 
The cost per candlepower-hour would 
be 0.0125 cent. An open gas jet uses 
five cubic feet of gas per hour, and 
gives approximately twenty candle- 
power. Gas costs on the average about 
$1 per 1,000 cubie feet. The cost per 
candlepower-hour would be 0.025 cent. 
A good Welsbach burner operates on 
three cubic feet of gas per hour, and 
gives on the average about fifty can- 
dlepower. The cost per candlepower- 
hour would be 0.006 cent. Roughly, 
this is one-fifth the cost of illumination 


with carbon incandescent lamp, and 
one-half the cost with tungsten lamps. 
The amount of illumination with a 
Welsbach burner is very uncertain, 
especially with cheap mantles. It often 
falls far below fifty candlepower be- 
fore the mantle is finally replaced. The 
Welsbach burners used in the home 
are almost invariably the same size. In 
fully one-half of the outlets in every 
home, a twenty-five-watt tungsten lamp 
gives all the light that is needed. 
Twenty-five watts per hour at ten cents 
per 1,000 watt-hours costs only eighty 
per cent of what three cubic feet of 
gas at $1 per cubic foot costs. Again, 
on account of the ease with which elec- 
tric lights are turned on and off, they 
will not burn as many hours as gas 
lights. Electric lighting with tungsten 
lamps costs but slightly more at the 
present time than hghting with gas. 
The lamp manufacturers hope to put 
on the market in the near future a 
tungsten lamp whose efficiency will be 
one-half watt per candlepower. At the 
present time electric light is no longer 
a luxury. In our large cities practi- 
cally every new home is being wired 
for electric lights. If a one-half watt 
per candlepower lainp becomes a suc- 
cess commercially, electrice light will 
be considered a necessity in almost 
every home. 

At least thirty distinct advantages 
inav be claimed in favor of electricity 
for lighting, such as convenience. 
adaptability, absence of vititation of 
the atmosphere, depreciation of prop- 
erty, such as decorations, elimination 
of matches, ete. A vigorous missionary 
propaganda advertising these features 
will aceomplish much in a short time. 

The Minneapolis General Electric 
Company reports that in Minneapolis, 
Minn., at present, and for some months 
past, the residence lighting business is 
increasing each month at the rate of 
about 100 per eent over the increase in 
corresponding months last vear, and 
that the point of saturation is vet a 
long wav off. 
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Residence lighting is not a losing 
proposition because of the seattered 
It is not, 
as is often thought, a neeessary evil 
vhieh must be endured. It has a very 
large advertising value, and in addi- 
tion in most eases may be made to 
yield a protitable direct) Income. fn 
smaller towns it is obviously the main 
source of income. In large cities the 
eost of the distributing system is very 
often no greater than it is in the down- 
town district, as overhead construction 
prevails in the residence district and 
underground construction is required 
m the business district. Moreover, the 
increasing use of the electric flatirons, 
fans and cooking utensils Is extending 
the load over longer hours. 


arens Which must be served. 


An electric flatiron consumes about 
450 watts. At ten eents per kilowatt- 
hour the cost would be 4.5 cents per 
hour. A woman will do more ironing 
in two hours with an electric iron than 
in three hours in the old way, on ac- 
count of not having to keep changing 
the irons. Then, again, it is much 
cooler work, sinee only the iron and 
not a stove in addition must be Kept 
going, More than ninety-five per cent 
of the electric irons which are left on 
trial are sold. A niee little bedroom 
fin can be obtained which will operate 
on twenty watts. The cost at ten cents 
per kilowatt-hour is only one-fifth of a 
cent per hour. With a coffee pereola- 
tor and a toaster, a sufficient amount of 
coffee and toast for a family of six may 
he prepared at a cost of not more than 
two cents. A one-eighth horsepower 
motor, consuming approximately 125 
watts, will do the family washing at a 
cost of only one and one-fourth eents 
an hour for the time the machine is 
actually running. The result is that the 
clothes are always washed better, and 
in many cases the careless washwoman 
is dispensed with. All of the 
utensils not only popularize the use of 
electricity and contribute to the eom- 
fort of the home, but they give to the 
central station considerable very valu- 
able off-peak load. 

The conservation of our natural re- 
sources is now being given very mueh 
attention, Aecording to the United 
States Census Bureau about $20,000,- 
000 ig expended each year for 
used in furnishing electric light. With 
a very liberal replacement of earbon 
lamps by tungsten lamps, the rate at 
Which fuel is being consumed for in- 


above 


eoal 


eandescent lighting could be reduced 
rt least one-half, thus saving to the 
United States about $10,000,000 worth 
Gifford Pinchot, the 
former elnef forester of the United 
States, predicts that if the present rate 
of exeavation 


of coal per vear. 


is allowed to continue, 
the whole visible supply of anthracite 
coal in the United States will be gone 
in fifty vears, and all the bituminous 
in a little more than one hundred 
vears. It has been said that the great 
Pittsburg coal seam to which the eity 
of Pittsburg owes its industrial posi- 
tion will be exhausted in one hundred 
years at the present rate of depletion. 

A campaien for the use of high-efti- 
cleney lamps by all central-station men 
and all those who have intliuence, either 
directly or indirectly, with electrie- 
light ecompames would therefore result 
in the conservation of quite a portion 
of our coal supply. 

— eoo- 
Illuminating Engineering Society; 
Meeting of Chicago Section. 

The final meeting for the season of 
the Chicago Section of the Hluminat- 
ing Engineering Society was held on 
the evening of June 23 at the new re- 
fectory near Center Street in Lineoln 
Park, Chicago, The particular object 
in calling the meeting there was to en- 
able the members to make a critical 
study of the hehting arrangements in 
the main dining room on the seeond 
foor of the building. During the prog- 
ress of an excellent) dinner the lights 
were turned on and the members given 
an opportunity to form their impres- 
sions of the lighting effeet. 

Before taking up the main topie of 
the evening, Geo. C. Keech, chairman 
of the nominating committee, reported 
the following list of nominees for off- 
section for the ensuing 
vear: F. J. Pearson, chairman; W. E. 
Keily, secretary: J. G. Learned and C. 
A. Luther, These were 
unanimously eleeted by a joint ballot. 

Chairman A. Scheible then ealled on 
J. L. Hamilton, the arehiteet of the 
building, to open the diseussion by ex- 
plaining his ideas in the design of the 
lighting fixtures. 


eers of the 


managers. 


Mr. Hamilton modestly stated that 
the chief eonsideration throughout the 
design of the building was to make it 
a restful and comfortable place to dine 
or lunch. With this idea in mind he 
conceived that the lighting of the main 
dining room (whieh is about eighty- 
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tour by forty-eight feet in ground area 
and has a steel-trussed slanting ceiling 
with a height of thirty-three feet at 
the center of the skylight and ot 
twenty-one feet at the wall line: would 
out by suspending: a 
chandelier in the-form of an art glass 
globe at the junetion of the roof trusses 
near each end of the room, These two 
pendent each contain eight 
Nernst lamps, four in the lower and 
These 


are entirely sereened from view by the 


be best carried 


globes 
four in the upper hemisphere, 


glass surfaces of the globe, which are 
quite uniformly illuminated and har- 
monize well with the colors of the but 
briek and ornamental Rockwood tile of 
the walls and the green 
natural finish of 
Around the external 
the 
sinall 


trusses and 
the ceiling. 
middle band of 
horizontally eight 
frosted 
Supplementing the 
lighting from these two eentral pen- 
dants are twenty wall brackets about 
six feet from the floor: each has three 


wood 
globe project 
Incandescent lamps in 


meridian bulbs. 


arms finished in verde antique and ear- 
rying a twenty-five-watt tungsten lamp 
in a frosted Thus the wall 
brackets take 1500 watts and eaeh of 
the two pendent globes is supplied with 
1200 watts or a total of 3.900 watts 
for the livhting of the room. Mr. Ham- 
ton called attention to the brackets 
on the eonerete columns of the per- 
golas connecting the two wings of the 
building to its central portion and also 
to the concrete standards surmounted 
by Jandus are lamps in front of the 
building and on the boat landing along 
its other side. 


globe. 


These were described 
in these pages in the issue of Decem. 
ber 23, 1909, 

At the conclusion of Mr. Hamilton's 
remarks a verv general and informal 
ensued. The two central 
lighting fixtures were generally ad- 
mired for their evenly brilliant appear- 
ance and their artistie harmony with 
the remainder of the room. 


discussion 


The wall brackets, however, were 
eritieized, first because they were too 
low and in the range of vision. and 
second, because they were almost too 
plain, lt was suggested that thev 
might well have been placed near the 
tops of the ecolumus along the wall. so 
as to be more out of the line of sight, 
distribute their light better throughout 
the room and also to iumine— the 
mural decorations to better effect. If 
the (orackets. had been placed higher 
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up, it was also suggested that they 
might have been vastly improved by 
being made up as art glass box lights 
to harmonize in color and general de- 
sign with the two pendants. 

= There was also criticism of some 
very plain tungsten clusters that were 
exposed on the balcony of the room 
and in the wings of the building; these 
certainly did not harmonize with any- 
thing in the room and looked as if they 
had been added as an afterthought. 

The illumination in the main dining 
room when the side lights were turned 
off was found to be inadequate. With 
them lighted it was much improved, 
but there was noticeable lack of uni- 
formity of distribution, there being 
quite brilliant lighting along the walls 
and insufficient lighting in the middle 
of the room, which probably would 
have been rendered satisfactory by 
raising the side lights to the tops of 
the columns. 

Finally it was noted that the light- 
ing of that room marked a distinct ad- 
vance in showing how an architect 
may handle a difficult problem in illu- 
mination and do it artistically, but 
there was left still further opportunity 
for harmonizing the artistic and scien- 
tific requirements. 

——eoe 
Commission News From New York. 

The Public Service Commission, Sec- 
ond District, has received an applica- 
tion from the Livingston-Niagara Pow- 
er Company for permission to exercise 
franchises in the towns of Avon, Cale- 
donia, Geneseo, Lima, Livonia and 
York, and the villages of Avon, Cale- 
donia, Genesco, Lima, and Livonia in 
the county of Livingston, and the 
towns of Mendon, Rush and Wheat- 
land, and the village of Honeoye Falls 
in the county of Monroe. Franchises 
have been granted in all of the locali- 
ties mentioned excepting the town of 
Livonia, and the villages of Avon, 
Geneseo, Lima and Livonia in the coun- 
ty of Livingston and the village of 
Honeoye Falls. In each of these places 
there is an existing electrical corpora- 
tion. The company has arranged to re- 
ceive electric current from the lines of 
the Niagara, Lockport and Ontario 
Power Company and proposes to dis- 
tribute electricity for light, heat and 
power in the territory mentioned. 

The Rochester, Syracuse and Eastern 
Railway Company has filed tariffs with 
the Public Service Commission, Second 


District, which will provide for the 
transportation of freight locally over 
this line hereafter. 

The Commission has authorized the 
Canisteo Gas Company of Canisteo, 
Steuben county, to execute a first mort- 
gage covering all its properties to the 
amount of $50,000 and to issue present- 
ly $12,000 par value of bonds. The 
bonds are to retire outstanding bonds 
of an equal amount. 

The Commission also has authorized 
the Howard A. Pierce Electrice Light 
Company to issue its capital stock to 
the amount of $12,500 for the purchase 
of the interest of Howard A. Pierce, 
Elizabeth Pierce and Laura S. Frank in 
the electric lighting plant in the village 
of Hamburg, Erie county. 

The Commission has authorized the 
transfer of the works, system and fran- 
chises of the Howard A. Pierce Elec- 
tric Light Company for a water power 
plant at Water: Valley, and the trans- 
mission line from Water Valley to the 
village of Hamburg, Erie county, and 
the distribution system in the village 
owned and operated by Elizabeth 
Pierce, Howard A. Pierce and Laura S. 
Frank. 

The Commission has authorized Mary 
E. Seeley and Chales A. Seely to main- 
tain and operate an electric lighting 
plant in the villages of Spencer and 
Candor, Tioga county. 

The Commission has also authorized 
the Fulton County Gas and Electric 
Company to acquire from the Mohawk 
Hydro-Electrig Company the franchise 
grauted in May, 1910, by the Superin- 
tendent of Highways, the town of 
Ephratah, Fulton county.. The Fulton 
county company is also permitted to 
construct and maintain an electric 
lighting plant in the town of Ephratah. 

The Commission in considering the 
matter of the application of the Hart- 
wick Power Company, under section 68 
of the Public Service Commissions Law, 
for permission to construct, maintain 
and operate in the village of Richfield 
Springs, a distributing system for the 
furnishing of electricity for light, heat 
and power, has determined that the de- 
fects in the service afforded by the 
Richfield Springs Electric Light and 
Power Company may be corrected by 
the exercise of the powers of this Com- 
mission, and has further decided to de- 
ny the application of the Hartwick 
Power Company upon the condition 
that the Richfield Springs Electric 
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Light and Power Company will make 
improvements and betterments in ac- 
cordance with recommendations of the 
Commission with a view to improving 
the service, but to give the application 
of the Hartwick Power Company fur- 
ther consideration if the Richfield 
Springs company does not see fit to 
comply with the Commission's sug- 
gestions. 
— ee- 

Fall Convention of New England Sec- 
tion, National Electric Light 
Association. 

The executive committee of the New 
England Section of the National Elec- 
tric Light Association at a meeting in 
Boston on June 22, decided on the ar- 
rangements for the second fall conven- 
tion of the section. The convention 
will be held at the Griswold, Pleasant 
Point, New London, Conn., September 
13 and 14. A special train will leave 
Boston at 3 p. m., Monday, Sept. 12, 
arriving in New London at 5:30. The 
guests will then be taken by boat to 
the hotel. ' 

On the programme of papers will be 
“The Advantages of a Uniform Sys- 
tem of Rate Making,’’ ‘‘Building up 
Electric Sign Business,’’ ‘‘Special and 
Decorative Street Lighting,’’ and ‘‘The 
Best General Policy of Publicity.” 
These papers will be distinctive in 
their treatment of the subjects in hand. 

——__~>-e—___- 
Interurban Poultry Car. 

The innovation made by the Evans- 
ville & Southern Indiana Traction Com- 
pany of inaugurating a poultry car to 
be run over the Rockport line every 
Saturday, bids fair to become a great 
success. 

At the request of Evansville produce 
merchants the traction company ran an 
experimental car over the Rockport 
line and the results were so satisfactory 
as to warrant the operation of the car 
permanently. 

The car will leave Rockport every 
Saturday morning at 7 a. m., and will 
arrive in Evansville at 11 a. m., stop- 
ping at all the intermediate points to 
take on eggs, chickens, etc. It is 
claimed that this car operated regular- 
ly will mean a great saving and con- 
venience to both the buyers and the 
producers. All the farmers living in 
the neighborhood of the traction line 
ean get their produce to market as 
regularly and quickly as do the dairy 
men. S. 
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The Condenser Telephone. 
The condenser telephones recently 
brought ont bv C. Karl Ort and Josef 
Rieger, of Koschlitz, Bohemia, are based 


on observations which date back to 
early telephone days. It was observed, 
savs Engincering, of London, England, 
that ordinary tin-foil condensers pro- 
vided with paper insulation would give 
out notes when the foils were charged 
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FIG. 1. 


up to potentials of several hundred 
volts. Telephones of this type were 
constructed by Varley and by Dolbear, 
and later by Dunand and by Marshall. 
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in the shunt circuit whieh were audi- 
ble. 


This combination was soon re- 
placed by the arrangement illustrated 


FIG. 3. 


in the diagram, Fig. 1, in which M is a 
microphone, B a battery, and C a con- 
denser. Potentials of more than twenty- 
five volts were, however, needed to se- 


FIG. 4.—VARIOUS WAYS OF 


They all required high-tension batteries, 
however. 

In their experiments Ort and Rieger 
started from the well-known combina- 


tion, due to Duddell, of an are lamp, 
fed by direct currents, with a condenser 
and a coil in a shunt. The burning of 
the are produced current fluctuations 


MOUNTING CONDENSERS. 


eure fair articulation. It was noticed, 
moreover, that the free edges of the 
sheets of tin foil oscillated in an irreg- 
ular manner, interfering with distinct 


FIG. 5. 


articulation, and the experimenters also 
ascribed a high hysteresis effect to the 
paper insulation. The sheets of tin foil 
were, therefore, clamped, and the insu- 


ratus. 
clamped at N, 
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lation was effected by means of shellac. 


Figs. 2 and 3 illustrate the new appa- 
The layers of tin foil F are 
and N.. and kept 
stretched by the screws S, and S,. The 
photograph, Fig. 4, shows various ways 
in which the condensers are mounted. 
Fig. 3 explains another arrangement. 
The terminals of the condensers C, and 


(©, are joined to batteries of two or 
three cells, which are inserted in the 
microphone circuits. With another ar- 
rangement, again, one battery sufficed. 
but loud sounds, which would be audi- 
ble all over the receiver room, required 
more than the fifteen dry cells which 
were used on an experimental line of 
five miles length. and the experiment- 
ers returned to the dynamo as the 
source of current. 

As a low current density suffices, a 
small dynamo will do. In Fig. 6 the 
secondary of the microphone transfor- 
mer T damps the common current fluc- 
tuations in the dynamo circuit, which 
would otherwise be unpleasantly no- 
tiveable. The microphone currents, on 
the other hand, react on the dynamo, as 
in the case of the speaking arcs. <A 
more efficient connection is indicated in 
Fig. T. A special coil S, of several 
turns 1s wound over the shunt coil of 
the dynamo, and joined to the micro- 


phone M and the battery B. The con- 
denser is connected with the dynamo 
terminals. Other combinations 


are 
possible. 
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The chief point seems to be to keep 
the potential sufficiently low—that is, 
below the natural vibrations of the 
sheets of tin foil. As a consequence, 
the articulation is superior, and strong- 
er microphones can be used, yielding 
higher potentials in the secondary, so 
that the intensity of sound is increased. 
For the ordinary telephonic service the 
dimensions of the condensers as built 


by Ort and Rieger are sinall—l.o by: 


2.5 inches, the capacity ranging from 
0.015 up to 0.04 microfarad. When 
loud speaking is desired, larger dimen- 
sions—eight by four inches—and 
higher capacities, up to one microfarad, 
are required for the condensers, and 
the potentials, which will range from 
four up to twenty volts in the first 
instance, may have to be raised to 120 
volts. In the latter ease a dynamo will 
be the source of current. 

Earth currents, it is also claimed, 
have no influence upon these condenser 
telephones, and if the condenser is 
made of gold foil and rubber, the tele- 
phone may be used also in rooms ex- 
posed to dampness and acid vapors. 
With the aid of an ordinary plug con- 
tact the telephones may be worked 
from the leads of an electric lighting 
installation. 

—_—__—_»--e-____- 
New Wireless Law. 


A recent dispatch from Washington, 
D. C., states that President Taft will 
sign the bill to require apparatus and 
operators for radio communication on 
steamers which has been passed by 
both houses in substantially identical 
form and it is expected that the meas- 
ure will go into effect within a few 
days. The passage of the bill is the 
outcome of a lengthy conflict and it is 
believed that the measure will not inflict 
hardship upon any large class of ves- 
sels, inasmuch as the majority of these 
falling within the terms of the act are 
already provided with apparatus. The 
measure is thus simply a safeguard to 
prevent negligence on the part of ves- 
sel owners who might be disposed to 
dispense with the protection afforded 
by such apparatus. 

The bill, as it will undoubtedly be- 
come law, states that from and after 
the first day of July, 1911, it shall be 
unlawful, under a penalty not exceed- 
ing $5,000, for any ocean going steamer 
of the United States or any foreign 
country carrying passengers and car- 
rying fifty or more persons, including 


passengers and crew, to leave or at- 
tempt to leave any port of the United 
States unless such steamer be equipped 
With an efficient apparatus for radio 
communication, in good working order, 
in charge of a person skilled in the use 
of such apparatus, which apparatus 
shall be capable of transmitting and 
recelving messages over a distance of 
at least one hundred miles night or 
day. Vessels plying between ports 
less than two hundred mìles apart are 
exempt. 

For the purpose of this act 
ratus for radio communication shall 
not be deemed to be efficient unless the 
company installing it shall contfaet in 
writing to exchange, and shall, in fact, 
exchange as far as may be physically 
practicable to be determined by the 
master of the vessel, messages with 
store or ship station using other sys- 
tems of radio communication. 

—e -- 
Telephone Company to Pay for Fran- 
chise. 

The Bureau of Franchises, New 
York, N. Y., recommended to the Board 
of Estimate at a recent meeting that a 
publie hearing be granted the .Inde- 
pendent Telephone Company as to its 
proposition to install the service in the 
etiy of New York. During the MeClel- 
lan administration a number of inde- 
pendent telephone companies applied 
for franchises. Recently the Bureau of 
Franchises wrote these companies 
Whether they desired to renew their 
application. The Independent Tele- 
phone Company was the only one to 
reply and it said in its letter of appli- 
cation that it would pay to the city 
for every instrument installed $1 and 
would guarantee the installation of at 
least 100,000 instruments. The presi- 
dent of the Independent Telephone 
Company is Louis Annis Ames. 

eS Ocean 
The Telephone in Turkey. 

Henry L. Jones, secretary of the 
American embassy at Constantinople, 
furnishes the following information 
concerning the telephone concession re- 
cently granted by the Turkish Govern- 
ment: . 

The syndicate is composed of the 
Western Electric Company, New York, 
the French Thomson-Houston Company, 
Paris, the directors of the National 
Telephone Company, London, and the 
British Insulated and Helsby Cables 
Company (Limited), London. 


appa- 
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The concession is for the exclusive 
operation of telephones in Constanti- 
nople and environs, and is to run for 
thirty years from the date of its con- 
firmation by an irade. The construc- 
tion may be done by the syndicate, but 
the operation must be conducted by a 
Turkish company, the syndicate being 
the stockholders. The government is 
to have the right to purchase the con- 
cession and plant, after ten years, upon 
a valuation placed thereon by apprais- 
ers, Whose mode of selection is set forth 
in the contract. 

Although the Council of Ministers 
has approved the concession, it is held 
in abevance until submitted to Parlia- 


ment for approval. 


— e 


A Telephone Stock Deal. 

The American Telephone and Tele- 
graph Company has offered to ex- 
change its shares for stock of the Ne- 
braska Telephone Company on the 
basis of three shares of American for 
each four shales of Nebraska. 

Stock for exchange must be deliv- 
ered in New York on July 15. Frac- 
tional shares will be paid for at the 
rate of $105 for Nebraska Telephone. 

—— eo 
The New Telefunken System. 

ln a recent address before the Ger- 
man Electrotechnical Association, Count 
Arco described some new arrangements 
and measurements on installations of 
the ‘‘singing spark’’ system of wire- 
less telegraphy, among them an appara- 
tus for the objective demonstration of 
sounds and noises, and a device for simul- 
taneously representing the sound acous- 
tically and the regularity of the spark 
discharges optically. A station of eight 
kilowatts primary energy was de- 
scribed and the methods of ascertain- 
ing the degree of efficiency of such a 
station of the singing spark system ex- 
plained. Two eight-kilowatt stations 
of this type installed on steamers ply- 
ing between Hamburg and Kamerun, 
Africa, have repeatedly been in com- 
munication at a distance of 3700 kilo- 
meters. By means of two sound in- 
tensifiers tuned to different notes, 
Count Arco also showed for the first 
time duplex telegraphy with one re- 
ceiver and two transmitters. 

—___-#_____- 

The first output of radium from the 
Trenwith mine, St. Ives, Cornwall, 
consists of about twenty-grains and is 
valued at $150,000. 
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Telephone and Telegraph to be 
Regulated. 

The Railroad Bill, as reported by the 
Conference Committees of the Senate 
and House of Representatives provides 
for the establishment of the Commerce 
Court, and the appointment of the 
judges, clerks, ete., necessary for its 
maintenance: that its decisions may be 
reviewed by the Supreme Court of the 
United States, appeals to be taken 
within sixty days after the entry of a 
jndgment or decree, and appeals to the 
Supreme Court from the Commerce 
(‘ourt to take precedence over all other 
vases except  eriminal which 
might be referred to that court. 

All cases or proceedings in the Com- 
meree Court are to be brought by or 
against the United States, the Attor- 
nev General to have charge and control 
of the interests of the Government, the 
Interstate Commerce Commission being 
allowed to also appear; communities, 
associations, corporations, firms and in- 
dividuals who might be interested in 
any ease before the Interstate Com- 
merece Commission or in any suit which 
might be brought under the provisions 
of the bill have the right to intervene ; 
romplainants the Interstate 
Commerce Commission interested in a 
case Would have the right to appear 


eases 


before 


and be made parties to the same, and 
to be repesented by counsel. 

The Act to Regulate Commerce is 
amended to apply to telegraph, tele- 
phone, and cable companies (whether 
wire or wireless), engaged in sending 
messages from one state, territory or 
distriet of the United States, to any 
other state, territory or distriet of the 
United States or to any foreign eoun- 
try. who shall be considered and held 
to be eommon carriers within the mean- 
ing and purpose of the Act, but not to 
the transmission of messages by tele- 
phone, telegraph, or cable wholly with- 
in one state. 

All charges made for any service ren- 
dered or to be rendered for the trans- 
mission of messages by telegraph, tele- 
phone, or cable, as aforesaid, or in con- 
nection therewith, shall be just and 
reasonable; and every unjust and un- 
reasonable charge for such service or 
any part thereof is prohibited and de- 
clared to be unlawful; but messages by 
telegraph, telephone, or cable, subject 
to the provisions of this Act, may be 
classified into day, night, repeated, un- 
repeated, letter, commercial, press, gov- 


ernment and such other classes as are 
just and reasonable, and different rates 
may be charged for the different 
classes of messages. Nothing in the 
Act is to be construed to prevent tele- 
phone, telegraph, and eable eompanies 
from entering into contracts with eom- 
mon carriers, for the exchange of serv- 
jees. 

the 
provisions of the Aet shall, after Jan- 
uary first, 1907, directly or indireetly, 
issue or give any interstate free ticket, 
free pass, or free 


No common carrier subjeet to 


transportation for 
passengers, except to its emplovees and 
their families, and to linemen of tele- 
graph and telephone compamies; but 
this provision is not to be construed to 
prohibit the privilege of passes or 
franks, or the exehange thereof with 
each other, for the officers, agents, em- 
plovees, and their families of such tele- 
graph, telephone, and eable lines. 

Whenever, after full hearing upon a 
complaint or after full hearing under 
an order for investigation and hearing 
made by the Commission on its own 
initiative, the Commission shall be of 
the opinion that any individual or joint 
‘ates or charges whatsoever demanded, 
charged or collected for. the transmis- 
sion of messages by telegraph or tele- 
phone as defined in the Act, are unjust 
or unreasonable or unjustly diserimi- 
natory, or unduly preferential or pre- 
judicial or otherwise in violation of 
any of the provisions of the Act, the 
Commission is authorized to determine 
and preseribe what will be the just and 
reasonable individual or joint rate, to 
be thereafter observed in such eases as 
the maximum to be charged, and what 
individual or joint classification, regu- 
lation, or practice is just, fair, and 
reasonable, to be thereafter followed, 
and to make an order that the carrier 
or earriers shall eease and desist from 
such violation to the extent to whieh 
the Commission finds the same to ex- 
ist. 

The commission will, upon its own 


initiative have the right to investigate, 


any proposed change in rates, and to 
hold hearings for the purpose of fur- 
thering its investigations, and may, by 
viving notice to the person filing the 
proposed changes, hold the matter open 
for the purpose of investigating, for a 
period not exceeding 120 days beyond 
the time when such changes would oth- 
erwise have become effective, the bur- 
den of proof of the reasonableness of a 
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rete to be placed upon the person filing 
same., 

The Commission shall not establish 
any route, classification, or rate be- 
tween street eleetrie passenger railways 
not engaged in the general business of 


transporting freight in addition to their 


passenger and express business, and 
railroads of a different character. 
dilate i 
Many Notable Exhibitions in London, 
England. 


John BL. Grittiths 
states that while the Japan-British Ex- 
hibition is the largest affair of its kind 
to be held in London this year it is 
only for Japanese and British displays. 
He gives a list of others: 

Fourth International Printing, Sta- 
thonery, and Allied Trades Exhibition, 
held Mav 25 to June 9. 

Naval, Mereantile Marine, and Gen- 
eral 


Consul-General 


Engineering Exhibition, to be 


held September 1 to 26. Organizing 
manager, Balfour House, Finsbury 


pavement, E. C. 
Pure Food and 

bition to be held 

don, Birmingham, 


Alhed Trades Exhi- 
at intervals in Lon- 
and Glasgow. Or- 
ganizing manager, 75 Chancery lane, E. 
A 

Fighteenth 
Confectioners’, 


Annual International 
Bakers’, and Allied 
Trades’ Exhibition and Market. Sep- 
tember 3 to I0. Address: Trades’ Mar- 
kets and Exhibitions, Limited, Palmers- 
ton House, Old Broad street, London. 
B. C. 
Kighteenth 
Grocery, 


Annual — fnternational 
Oil, and Italian 
Warehouse and Alhed Trades’ Exhibi- 
tion and Market. September 17 to 24. 
Address as before. 

First Chemical Engi- 
neering and Industries Exhibition, Sep- 
tember I to 26. Address: Organizing 
Balfour 
pavement, B.C. 


Provision, 


International 


manager, House, Finsbury 


-ee = - 


New York Electrical Society Elects 
Officers. 

At the annual meeting of the New 
York Electrical Society, held on June 
l9 at the new Pennsylvania depot. 
Thirty-second Street and Seventh Ave- 
nue, the offeers — were 
eleeted: President, Robert T. Lozier: 
vice-presidents, H. L. Doherty, A. S, 
MeAllister, Ernst) Woltmann: seere- 
tary, George H. Guy; treasurer, H. A. 
Sinclair, A biography of Mr. Lozier 
appears on another page ofthis issue. 


following 
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Electrification of Railways. 


Three Important Papers to be Read Before Joint Meeting of Institution of Electrical Engineers and Ameri- 
can Society of Mechanical Engineers in England in July. 


The British Institution of Electrical 
Engineers and the American Society 
of Mechanical Engineers will hold a 
joint meeting in Great Britain on July 
25 to July 30. Meetings will be held 
at Birmingham on July 25, 26, 27 and 
28, and in London on July 28, 29 
and 30. 

Among the very important papers 
which will be presented at London, on 
July 29, there will be several on the 
electrification of railways. These will 
include the following: 

“Electrification of Railways” by 
George Westinghouse, president of the 
Westinghouse Electric and Manufac- 
turing Company, of Pittsburg, Pa., and 
president of the American Society of 
Mechanical Engineers. 

“Economics of Railway Electrifica- 
tion’’ by William Bancroft Potter, 
member of the society, and chief en- 
gineer of the railway department of 
the General Electric Company, Sche. 
nectady, N. Y. 

‘Electrification of Trunk Lines’’ by 
L. R. Pomeroy, of New York, member 
of the society. 

The following abstracts of these im- 
portant papers have been released for 
publication: 


THE ELECTRIFICATION OF RAILWAYS. 


AN IMPERATIVE NEED FOR THE SELECTION OF 
A SYSTEM FOR UNIVERSAL USE. 


BY GEORGE WESTINGHOUSE. 


In less than twenty-five years a new in- 
dustrial and economic situation has been 
created by the development of apparatus to 
generate, distribute and utilize electricity. 
Not less than two thousand million dollars 
have been invested in plants to manufac- 
ture apparatus, in power houses to gener- 
ate electricity, in Jines of copper wire to 
transmit this mysterious energy, in con- 
struction of railways and their equipment, 
and in the manufacture of products un- 
known before the advent of electricity. 

Large sums have already been spent in 
the electrification of portions of standard 
steam railways in England, continental Eu- 
rope and America, and there is now avail- 
able a fund of information of inestimable 
value to guide those charged with the 
selection of an electrical system for rail- 
way operations. 

The president of our brother Institution 
of Mechanical Engineers, Mr. Aspinall, in 
his presidential address delivered April 23, 
1909, placed the railway world under deep 
obligation for most valuable information 
upon the electrical equipment and opera- 
tion of trains of the Lancashire & York- 
shire Railway, of which he is the worthy 


and skillful general manager. His observa- 
tions on the effects of low center of grav- 
ity and heavy inflexible motor trucks upon 
the permanent way are especially valuable 
in that they direct attention to costs which 
at first were not considered with sufficient 
care. 

Believing unreservedly that the increased 
capacity of a railway and its stations, the 
economies of operation, and other advan- 
tages will bring about gradually the sys- 
tematic electrification of steam railways, 
my wish is that the progress of the art 
may not be hampered and such electrifi- 
cation of our main lines delayed or ren- 
dered unprofitable by mistakes which ex- 
perience, judgment and foresight may en- 
able us to avoid. 

It is not my intention in this paper to 
direct attention to the necessity for the 
very early selection of a comprehensive 
electrical system embracing fundamental 
standards of construction which must be 
accepted by all railway companies in or- 
der to insure a continuance of that inter- 
change of traffic which, through force of 
circumstances, has become practically uni- 
versal, to the great advantage of transpor- 
tation companies and of the public. 

Having been identified with railway oper- 
ations for over forty years, and with the 
development of the electrical industry for 
twenty-five years, I feel that the time is 
ripe for such a selection unless we are 
willing to regard with complacency the ex- 
tension of the existing diversified systems 
and the creation of conditions which will 
prevent the general use of the most prac- 
tical methods of operations. 

The great difficulty in the electrification 
of standard railways is no longer the engi- 
neering problem of developing a locomotive 
and an electrical system which wil] operate 
trains, but it is a broad question of finan- 
cial and general policy of far-reaching 
scope, considering the future electrifica- 
tion of railways in general as distinguished 
from isolated cases of limited extent, and 
requiring a combination of the highest en- 
gineering and commercial skill. : 

In 1878 there were in the United States 
eleven different gauges of railroad tracks 
in addition to the standard gauge of four 
feet eight and one-half inches. 

The absolute necessity for uniformity of 
gauge of tracks both in the United States 
and Canada became so apparent that in 
due course all of the roads which had 
gauges wider than four feet eight and one- 
half inches changed to the present stand- 
ard. 

It may be conceded that, so far as steam 
railway operation is concerned, there are 
now no obstacles to the interchange of 
trafic in the broadest sense, except in the 
size of vehicles in certain countries where 
the cost of changing tunnels and bridges 
would be prohibitive. 


REQUIREMENTS FOR INTERCHANGE OF TRAFFIC. 


I feel certain you will agree that to in- 
sure interchange of traffic, the fundamental 
requirements, so far as operation by steam 
is concerned, with full regard for safety, 
speed and comfort, are very few in number 
and are covered by the following: 

a A standard gauge of track. 

b A standard or interchangeable type of 
coupling for vehicles. 

c A uniform interchangeable type of brake 
apparatus. 

d Interchangeable heating apparatus. 

-S 


e A uniform system of train signals. 

The additional fundamental requirements 
for electrically operated railways are: 

f A supply of electricity of uniform qual- 
ity as to voltage and periodicity. 

g Conductors to convey this electricity so 
uniformly located with reference to the 
rails that, without change of any kind, an 
electrically fitted locomotive or car of any 
company can collect its supply of current 
when upon the lines of other companies. 

h Uniform apparatus for control of elec- 
tric supply whereby two or more elec- 
trically fitted locomotives or cars from dif- 
ferent lines can be operated together from 
one locomotive or car. 

Outside of economy in capital expendi- 
ture, and economy and convenience in oper- 
ation by steam or electricity, it matters not 
whether each locomotive and car and the 
apparatus upon them differ from every 
other locomotive and car in size or details 
of construction, so long as the construc- 
tions are operative and the materials em- 
ployed are used within safe limits. 


DEVELOPMENT OF ALTERNATING-CURRENT 
APPARATUS. 


Having acquired a considerable experi- 
ence in the introduction upon railways of 
the compressed air brakes and in the de- 
velopment of automatic electro-pneumatic 
signals, I was led in 1885, because of its 
genera] analogy to operations with which I 
was familiar, to interest myself in the 
American patents of Gaulard and Gibbs (a 
Frenchman and an Englishman), covering 
a system of electrical distribution by means 
of alternating currents, with static trans- 
formers to reduce these currents from the 
high voltage necessary for economical 
transmission of electrical energy to the 
lower voltages required for the operation 
of incandescent lamps and other purposes. 

Realizing the limitations of the continu- 
ous or direct-current system, I became thor- 
oughly convinced that the extended distri- 
bution of electricity for industrial purposes 
could be secured only by the generation of 
alternating currents of high voltage and 
their conversion by static transformers into 
currents of various voltages. Notwith- 
standing, therefore, the frank disbelief in 
its practical value by eminent scientific au- 
thorities, among them the late Lord Kel- 
vin, I entered actively into the development 
of the alternating-current system of gen- 
eration and distribution of electricity which 
is now almost universally adopted as the 
ideal. 

In 1892 two single-phase motors of about 
ten horsepower were built by the Westing- 
house company to determine the possibili- 
ties of using alternating current for trac- 
tion work. These motors were designed 
for 2,000 alternations per minute and about 
200 volts. They were of the series type, 
with commutators, and had a relatively 
large number of poles. These were placed 
upon a car and tested on a short piece of 
track with very short curves and rather 
steep grades. There was a transformer on 
the car on which there were several taps 
and the voltage was varied by means of 
single-pole switches. It was considered at 
that time that the system would be ideal 
for locomotive work, but as there were no 
such projects in view, nọ large motors of 
this type were built. 


ELECTRICAL SYSTEMS FOR RAILWAYS. 


As soon as these qualities of the alter- 
nating current had Been demonstrated, ac- 
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tive minds were directed toward the devel- 


opment of apparatus to meet conditions 
constantly presenting themselves, among 
the most important problems being the 


electrification of railways. In the twenty 
years that have elapsed, three important 
electrical systems for the operation of rail- 
ways have been put into practical opera- 
tion, all using alternating current in whole, 
or in part. These systems are: 


P 
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demonstration of the wonderful flexibility 
of alternating-current apparatus. 

The problem before the officials of the 
New Haven road was not merely the elec- 
trification of a division of a few miles of 
track, rendered compulsory by legal re- 
quirements, but the selection of a system 
which would meet the needs ʻof a great 
railway covering several states and having 
other congested centers of traffic which it 


to 
~} 


for several years, and its successful use 
there has been a material factor in the 
development of confidence in electricity for 
the operation of railway trains. At the 
present time, the Italian Government is in- 
stalling upon the Giovi line, which is a 
heavy-grade branch leading out of Genoa, a 
service for which thirty-five locomotives, 
rated at 2.000 horsepower, are now being 
ccnstructed in Italy. The operation of this 


a The continuous or direct-current sys- 
tem, usually spoken of as the “third-rail” 
system, which employs alternating current 
for transmitting power when the distance 
is considerable. 

b The three-phase alternating-current sys- 
tem with two overhead trolley wires.. 

c The single-phase, alternating-current, 
high-tension system with a single overhead 
trolley wire. 


NEW YORK 


In a notable case of the latter system, 
namely, that of the New York, New Haven 
& Hartford Railroad, the motors and con- 
trolling apparatus are arranged to utilize 
single-phase current from an overhead trol- 
ley wire at 11,000 volts, and also to be oper- 
ated by current from the 650-volt third- 
rail system of the New York Central & 
Hudson River Railroad, thus making a 
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might soon be desirable to electrify. In 
view, of the fact that there had been no 
considerable demonstration of the single- 
phase system by actual use, and that the 
New Haven trains would be obliged to 
operate upon twelve miles of line already 
equipped with the direct-current third-rai] 
system, it must be conceded that the di- 
rectors and management of the New York, 
New Haven & Hartford Railroad showed 


great courage and confidence in the judg- 
ment of their experts, and rendered to all 
other railroads a service of the highest 
character, when they selected the single 
phase system for the electrification of the 
line mentioned. 

The results of the working of the three- 
phase system in Italy and Switzerland have 
been very prominently before the (world 
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CHASSIS OF PENNSYLVANIA DOUBLE ARTICULATED LOCOMOTIVE 


YORK TUNNEL SERVICE. 


much more extensive plant will afford addi- 

tional valuable information as to the cost 

of installation and operation, and the ad- 

vantages of the three-phase system. 
RAILWAY MOTORS. 

Essential requisites in a railway motor 
are that it shall start its load and quickly 
accelerate it to the required speed, and 
that it shall operate continuously at any 
desired speed, or speeds. Railway condi- 
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RIVER LOCOMOTIVE DRAWING TWENTIETH CENTURY LIMITED TRAIN. 


tions make desirable speeds varying from 
the slowest to the highest schedule speeds 
for regular operation, both for the move- 
ment of freight and passengers, and for 
making up time. 

The steam locomotive. which is limited in 
power~by its boilerycapacity, is capable of 
continuous) Operation;at any speed up to 
the ‘maximum, but the maximum speed In 
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a given case depends both upon the length 
of the train and the grade of the track. 
It automatically slows down when ascend- 
ing a grade, so that the actual horsepower 
developed does not vary greatly at different 
speeds. The limitation of the capacity of 
the electric locomotive is not the power 
available, as is the case with the steam 
locomotive, but in the capacity of the mo- 
tors, and is usually fixed by the heating 
of their coils. An electric locomotive may 
safely develop for a short time an output 
which far exceeds its normal continuous 
capacity. The power and speed character- 
istics of electric locomotives therefore dif- 
fer from those of steam locomotives. 


THE DIRECT-CURRENT MOTOR. 

The characteristics of the direct-current 
seriés railway motor are well known. It 
automatically adjusts its speed in accord- 
ance with the load, running more slowly 
if the weight of the train be greater, or 
the grade steeper. The speed with a given 
load, however, is definite; it is dependent 
upon the voltage applied to the motor and 
cannot readily be varied. It is true that 
the speed can be decreased by inserting a 
resistance in the motor circuit, but this is 
wasteful and is inadmissible except as a 
temporary expedient. It is true also that 
the motors may be connected in series, thus 
dividing the pressure between two motors, 
and thereby reducing the speed one-half: or 
if among four motors, to one-quarter speed. 
As the system of current supply involves a 
fixed voltage, it is obvious that for emer- 
gencies no speeds much above the maxi- 
mum speed determined in the construction 
of the motor can be obtained. 

THE THREE-PHASE MOTOR, 

On the three-phase system, the motor is 
inherently a constant-speed motor; it runs 
at approximately the same speed at light 
load and at full load; it runs at nearly 
the same speed up a grade as on level 
track, although the horsepower required on 
the grade may be several times that on the 
level. Conversely, it can run no faster on 
a level than it can climb a grade. In order 
to give a lower speed, however, the motors 
may be arranged upon the locomotives in 
pairs in a manner equivalent to the ar- 
rangement of two continuous-current mo- 
tors in series, just described. Motors may 
also be arranged for two or more speeds, 
but this involves some complication in 
windings and connections. In all cases 
lower speeds can be secured by the intro- 
duction of resistances which increase the 
losses and lower the efficiency. In no case 
can the speed in any of the arrangements 
of motors be appreciably higher at very 
light load than it is at full load. 

THE SINGLE-PHASE MOTOR. 

The single-phase railway motor is a series 
motor with speed characteristics very sim- 
ilar to those of the direct-current motor, 
as the speed at a given voltage is greater 
or less, depending upon the load. The speed 
with a given load is also greater or less, 
depending upon the pressure applied to the 
motor; and this is not limited, as with 
direct-current motors, to that supplied by 
the circuit, and to One-half and one-fourth 
of that pressure, but is capable of adjust- 
ment to any desired degree of refinement 
by means of auxiliary connections from 
the secondary winding of the transformer 
on the locomotive, which is necessary for 
reducing the line voltage of 11,000 volts to 
the lower voltage required by the motors. 
Not only may numerous voltages less than 
the normal] be arranged for lower speeds, 
but higher voltages can be provided to make 
possible speeds considerably above the nor- 
mal. In this simple manner a wide range 
of efficient speed adjustment is secured 
which is impossible with other systems. 

The question of determination of the fre- 
quency for use on single-phase railways is. 
one of very great importance. Twenty-five 


cycles is in general use for power trans- 
mission purposes and has been adopted by 
nearly al] the single-phase railroads now 
operating. The Midi Railway of France has 
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conversely, of a considerable increase in 
output from a motor of given dimensions 
and weight. Three-phase installations in 
hearly all cases employ approximately fif- 
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‘adopted fifteen cycles. The lower fre- 


quency permits of a marked reduction in 
the size of a motor for a given output, or 


teen cycles. 
one of the most involved. difficult and im- 
portant problems nowt be solved. 


The choice of frequency is. 


a 
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SUMMARY. 

Locomotives equipped with each of the 
three types of motors have been in success- 
(ul operation and have demonstrated their 


Power STATION 


SINGLE-PHASE 


usefulness, capacity and reliability in prac- 
tical railway service. The three-phase mo- 
tor, having a definite constant-speed char- 
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voltage control which gives an efficient 
means of speed adjustment, and is in this 
particular superior to other systems. The 
relative weights and costs of the several 
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types of motors, and of the locomotives de- 
signed to accommodate them, depend upon 
so many conditions that comparisons must 
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The control apparatus for all types of 
locomotives have been developed so that 
it is reliable and convenient in operation. 
For each system a small master controller 
serves to operate by auxiliary means the 
necessary electric switches for the control 
of the motors of one locomotive, or to oper- 
ate simultaneously as a single unit the 
motors on two or more locomotives or cars 
in a train. 

TRANSMISSION OF POWER FROM POWER HOUSE 
TO LOCOMOTIVE, 

The controlling factor in the cost of elec- 
trification in nearly all cases is the system 
for transmitting power from the power 
house to the locomotive, and not the loco- 
motive itself. The choice between the sev- 
eral systems must, therefore. be based upon 
a comparison of the complete systems. The 
differences between the methods of trans- 
mitting power are of far greater impor- 
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metic, is particularly adapted to certain 

o ee: but, on the other hand, it has 
air general adaptability to the ordinary 

The oe conditions of railway operation. 

e single-phase motor has a facility of 
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necessarily be general. It will be found, 
however, that these differences in locomo- 
tive cost are in many cases more than off- 
set by the cost of the other elements in the 
electrical system. 


tance than the differences between power 
houses or hetween locomotives. The cur- 
rent for all systems is generated in usual 
practice» as high-tension alternating cur- 
rent, for the\reason that electric energy can 


30 


be most economically transmitted by high- 
tension alternating current even though it 
is in some cases converted into direct cur- 
rent. 

THE DIRECT-CURRENT SYSTEM. 

For the direct-current locomotive the ap- 
paratus which intervenes between the alter- 
nating-current generator and the locomotive 
consists of a number of links or elements 
through which the electric energy must 


TABLE 1 


Built for............0.......... N.Y. C. & H.R. R. 

Derine system................. D.c. 
Service........................ P 

First placed in service. J uly 1906. 


No. in service or on order Mı ay 1910: 
No. motors per locomotive...... 4 
Armature diameter, inches.. 


Core length, including vent. open- 2 
ing, inches.......... n... 19 
Weight one motor, pounds. . 18,150 
Weight all motors on locomotive 72,600 
Weight all electrical parts........ 91,200 
Weight all mechanical parts...... 138,800 
Weight complete locomotive... ... 230,000 
Weight on driving wheels. 141,000 
Weight complete locomotive for 
.C. operation.. D.C. 
Max. guar't’'d speed, ‘miles s per hr. 75 
Feature limiting: speed. . track 
Max. tractive effort............. 47,000 
O. wt. in excess of 18% adhe- 
sion Max. T.E., A.C. operation. none 
Designed for trailing load, tons. 
Feight 35. es ciara ees 
Passenger.................. 
Balance api pee on level with above 451 
oa A 


a 1 635 


—- y — 


pass, one after the other. These consist of: 
a Raising transformers in groups of three. 
b A transmission line of three wires, sub- 
oa nan which require attendance, contain- 
ng 
c Transformers in groups of three, and 
d Rotary converters for receiving the al- 
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spective links between the generator and 
the locomotives are: 

a Raising transformers in groups of three. 

b Transmission line of three wires. 

c Substation transformers in groups of 
three. 

d Two overhead wires as the contact 
system. 

e A track return which usually requires 
nothing but inexpensive bonding. 


Vol. 57—No. 1 


or twenty miles, the single-phase trolley 
can be supplied directly from the power 
house, so that only one single element, 
i. e., the trolley wire, intervenes between 
the generators and the locomotives. 

The three types of railway motors, and 
the three respective systems for conveying 
power from the generating station to the 
locomotives, have all successfully demon- 
strated their ability to operate railway 


DATA ON ELECTRIC LOCOMOTIVES OF AMERICAN DESIGN 
BUILT BY THE GENERAL 


ELECTRIC CoMPANY 


Detroit River 


Tunnel SEE 
D.C D.C. 
Frt. & Pass. Frt. & Pass. 
tests compere March 1910 
2 
4 4 
25 25 
11:5 1144 
10,560 10,560 
42,240 42,240 
54,000 54,000 
146,000 130,000 
200,000 184,000 
200,000 184,000 
D.C. D.C 
30 55 
armature armature 
67,000 61,000 
none none 
900) on 850) Leer 
600/2° ¢ grade 500/114947 grade 
\ Fre “ight 20.51 \ Freight 26 / 
t Pars, 22 4 1 Pass. 304 


The two overhead trolley wires require 
a double system of overhead construction, 
as the wires must be kept separate and 
well insulated from one another; the two 
must be maintained at equal height above 
the track and at switches and cross-overs 
the construction is complicated. 


Feror TAa 
“AAP ave 


3-phase D.C 
Frt. & Pass Passenger 
July 1909 1899 

11 
4 4 
3534 2325 
16!í 12 

15,000 8,855 

60,000 35,420 

109,000 42,500 

12, ,000 67,500 

230,000 110,000 

230,000 110,000 

230, D.C. 

30 oT 45 
armature armature 

T7, 37, 

none none 
500 on 2.2% grade 
1 300 
2 1 32 
trains. It is not my purpose to urge the 


adoption of a particular system, but rather 
to point out some of the well-known char- 
acteristics of these systems which have a 
bearing upon their limitations and their 
general adaptability to railway conditions, 
and to urge the great gain which will re- 


TABLE 2 DATA ON ELECTRIC LOCOMOTIVES OF AMERICAN DESIGN 
BvuiLT BY THE WESTINGHOUSE ELectTRic & Mre. Co. 


New Haven 


Electric system............ see al A.C., D.C. 
Service.. ... ono bee aa l Passenger 
First placed in service July 1907 
No. in service or on order May | 1910 41 
No. motors per locomotive. . . 
Armature diameter, inches. . 3914 
Core length, including vent open- 

ing, INCHES: odes eh ies es 18 
Weight one motor, pounds.. 16,420 
Weight all motors on locomotive . 65,680 
Weight all electrical parts........ 110,400 
Weight all mechanical parts...... 94,100 
Weight complete locomotive...... 204,500 
Weight on driving wheels. . 162,000 
Weight complete locomotive for, 

CC. operation See Cee 196,000 
Max. guar’t’d speed, miles per hr. about 86 
Feature limiting speed.. are track 
Max. tractive etfort............. 19,200 
Loco. wt. in excess of 18% adhe- 

sion Max. T.E., A.C. operation. 88,700 
Designed for trailing load, tons... 250 


Balance speed on level with above 


about 75 
load : 


| 


ternating current and delivering direct cur- 
rent. 

c A third-rail contact conductor, which 
for heavy work must often be supplemented 
by copper feeders. 

f The track return circuit, which must 
be provided with heavy bonds, and in cer- 
tain cases supplemented by feeders and so- 
called negative boosters. 

THE THREE-PHASE SYSTEM. 
For the three-phase locomotives the re- 


ore IAN 
KARAN A BA 


Grand Trunk 


: Pennsylvania 
St. Clair Tunnel 


A.C. D.C. 
Frt. & Pass. Passenger 
February 1908 17,000-mile test 
6 24 
3 2 
30 56 
14834 23 
15,660 45,000 
46,980 90,000 
58,400 127,200 
73,600 204,800 
132,000 332,000 
132,000 207,800 
132,000 D.C. 
30 about 80 
armatures connecting rod 
43,800 69,300 
none none 
500 550 
about 25 60 
THE SINGLE-PHASE SYSTEM. 


For single-phase locomotives there is: 

a A raising transformer. 

b A transmission line of two wires and 
substations widely spaced, each containing 

e A lowering transformer, which supplies 

d A single trolley wire. 

e A track return, usually requiring noth- 
ing but inexpensive bonding. 

In certain cases where the distance from 
the power station is not more than fifteen 


2. 
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New Haven | New Haven 


A.C., D.C. A.C., D.C. 
Frt. & Pass. Frt. & Pass. 
3000-mile ae building 
1 
4 2 
3915 76 
13 13 
19,770 41,600 
79,080 83,200 
130,000 135,000 
130,000 125,000 
260,000 260.000 
180,000 | 180,000 
| 
241,000 240,000 
45 45 
armatures armatures 
40,000 | 40,000 
18.500 17,500 
[1500 freight / 1500 freight 
| 800 pass. 1 800 pass. 
135 freight =| l 35 freight 
t45 pass. \ 45 pass, 


sult from a single and universal system. 
REQUISITES FOR A UNIVERSAL ELECTRIC 
SYSTEM. 

In selecting a proper electrical system 
for railway operation, it will probably be 
generally conceded that the following ele- 
ments are of prime importance: 

a The electric locomotives should be ca- 
pable of performing the same kinds of 
service which the steam locomotives now 
perform. This will be most, readily se- 
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cured by electric locomotives which can 
practically duplicate the steam locomo- 
tives in speed and power characteristics. 

h The electric locomotive should be ca- 
pable of exceeding the steam locomotive in 
its power capacity. It should be able to 
handle heavier trains and loads, to oper- 
ate at higher speeds, and in general to ex- 
ceed the ordinary limits of the steam loco- 
motive in these regards. The readiness 
with which several electric locomotives can 
be operated as a single unit enables any 
amount of power to be applied to a train. 

c The electric system should adapt itself 
to requirements beyond the ordinary limi- 
tations of the steam locomotive in smal) 
as well as large things. It should be 
adapted for use on branch lines, and for 
light passenger and freight service similar 
to that so profitably conducted by inter- 
urban electric roads, which In many cases 
run parallel to steam roads, not only tak- 
ing away the traffic of the steam roads, but 
building up a new and highly profitable 
traffic. both in passenger and in express 
service. 

d A universal electrical system requires 
that power should be transmitted econom- 
ically over long distances and supplied to 
the contact conductor. The system should 
utilize the most highly perfected apparatus 
for the electric transmission of energy 
and its transformation into suitable pres- 
sures for use. 

e The contact conductor in an ideal sys- 
tem should be economical to construct, 
both for the heaviest locomotives where 
the traffic is dense, and for light service on 
branch lines. It should impose minimum 
inconvenience to track maintenance: should 
give minimum probability of disarrange- 
ment in case of derailment. or in case of 
snow and sleet, and should in general be 
so placed and constructed as to give a 
maximum assurance of continuity of serv- 
ice. 

THE FUTURE OF FLECTRIFICATION OF 

WAYS, 

The complete electrification of a railway 
will necessitate a rearrangement of ideas 

» and practices in regard to operations. 
Coaling and watering places will not be 
needed; passenger trains will be differ- 
ently composed. some classes being of less 
Weight: and they will operate more fre- 
quently, thus promoting travel; other trains 
will be heavier than at present, or will 
operate at higher speeds: and branch lines, 
by the use of electrically fitted cars, can 
be given a through service not now en- 
joyed. 

The movement of freight will undergo 
great changes, due to the fact that elec- 
tric locomotives can be constructed with 
kreat excess capacity, enabling them to 
move longer trains at schedule speed on 
rising gradients. 

The large percentage of shunting opera- 
tions due entirely to the use of steam loco- 
mouves will no longer be required. 

The railway companies can combine 
"pon some co-operative plan for the gen- 

r eration of electricity, thereby effecting 
large savings in capital expenditures; 
and can utilize their own rights of way for 
the transmission of the current, not only 
for the operation of trains but for many 
other useful purposes. 

Notwithstanding the fact that great 
Strides have already been made in cheap- 
ening the cost of generating electricity by 
“team engines, I foresee, from the progress 
hra in the development of gas and of 
fe aao na still further reduction in 
ee Will accelerate the work of 

ying existing railways. 
ic ee aspect of this great ques- 
sian Ar enRake the thoughtful considera- 
ee spel government, namely, the mil- 
y necessity for uniform railway equip- 
Ment in time of war. 


There will be serious difficulties to sur- 
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mount in the selection of a general sve- 
tem. There naturally will be arguments 
in favor of one or another of the systems 
now in use and the inclination of those 
who have adopted a particular system to 
advocate its general use. There will be 
enthusiastic inventors, and there will be 
many advocates of the common view, name- 
ly, that there is room for several systems 
and that each system will best meet the 
requirements of a particular case. There 
will be those who give undue weight to 
some feature of minor importance, such as 
a particular type of motor or of locomo- 
tive, instead of giving a road considera- 
tion to the whole system. and recognizing 
that, in the general problem of railway 
electrification, facility and economy in 
transmitting power from the power house 


to the locomotive, are of controlling im- 
portance. 
Were there now only one system to be 
[AMIE @ 4INGER PHASER FIFCTRIF'™ ATION 
ON spese Mert wave cen to Tre va free Soneja 
' | More 
Miles Milos of Cas Locmuonvas 
Riad | af | Nagie bine 
Line Trach vitage r 
: | No ap No bp 
( 
NY NN &4H RR I | 
Warn bine at | 100° 11 ano 0 ee pos 
New Canaan fir y 6 1: 000 2 sao 
1 
(tant Tron KRK 35 I 12 l 3.300 e eno 
tne tik f l | 
Ke- tee stor Ias 3 u 1) 000 e on 
Cubes h, ~% uthern Wi | | 
beet er A leter ort me C) | « 11 000 8 wo | 
Na i-%e ACRE ei ale { 
mrt Line 3 | 20 een 12 om | 
Jaw 
Nerdie : J or 
@edich State Ry | I ? 1 30000 2 20 ! I 300 
| jon y 
A iaag as > | 42 
Milland Ry tagisa 1 6.00 | i? S | 
if m Pac) } 
Praman State Ryo | es 2 @ &00 ~ 4l “nol 1 100 
Iis msi! 
lemina Bngtton &' j 
rath an Ky 1 L 1:2 6 ^00 16 oo 
Rottoriam Haag | { 
Sebevenunges m 3 Ás l 19 WO 10 | jan 
Npokane å iniamd 12 | i» | eww |z wis Sh 
I 2 
Mids Ry A trone | 78 i 11 aN wW wm i 1 Am) 
| ‘ 
= a err ghee eee ae ee ee —_——— 
TARLE $: CONTINGOUS< ERRENT FLECTRIFICATION 
Ov ~rece Nat were aspis Tat up lrise Soviet 
Mn. me 
Mie Mire. Va t ae Peete 
+ a 
Rw! f sage ‘dane 
lowe Trea 
` ea Nu ho 
i 
New yorit ont AR n 142 ay tw ‘om 4° vay 
Beonertvana R K “ sh ae | in we js “an 
Weet stioce H be a tom Ate | Al) ta 
fing lean thR ee Lès AN) piz “t ? 1709 
Weet Jere; A wa y 
ehor KR 3 ts aw Gn 4n 
RAC nRR yes 7 4 “n i veges. Om 
| +} l9 
N\artleastermm Raetoar | v an vn a 
Mere, Tune en ow ‘ aan 
Leas as œ A Yt 
Pire He wey ts ey fear “an 
Gres Woatorn Re i 5 row ae 


Moetr-qesntan Ke ea) a: Ai ka] aw 10 mO 
+ 


ABLE 6 (AR PQUIFMENT OF NURM AY AND DL DNATEE SYNTEWMS ID 
AMBHIC AN CITIES 


Tar Inpec 41 maser Tere Roi Nroraw ar Apra: urmarei? MON irs se rean ss sti | cme 


Roas tis one | E 


. Elevated Kasleay 19 i MEG | VAD 

T -t METY wey 

Brekive heres Traan) En on 
Intertociugh Raged Trant Now Ynek: 190 we ™ 
"oe | w 

Huima A Wenhettan Now + eh) | 12 1400 tae 
Chag à Geb Fark | 19 as | 3m 
13 ny 

Morne tian Went “ude \Chirage: | s ot Stn | -= 
‘sm s% 

Nonmbeestera blevated Chrago’) 234 IIA | = 
yi l yan 

Mangthente blevetead Chorego’ i ms o | 140 
lie pies 

Prie ioina Rard Trent | n ELU r 


considered, there would be a concentra- 
tion of the energy of thousands on the 
perfecting and simplifying of the appara- 
tus for that system, to the advantage of 
railway companies and of manufacturers. 

In conclusion, F can only repeat, and ear- 
nestly recommend to the serious consid- 
eration of railway engineers and those in 
authority, the pressing need of determining 
the system which admits of the largest 
extension of railway electrification and of 
a prompt selection of those standards of 
electrification which will render possible a 
complete interchange of traffic in order to 
save expense in the future and to avoid 
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difficulties and delays certain to arise un- 
less some common understanding is arrived 
at very shortly. 


In connection with the paper by Mr. 
Westinghouse, there were included five 
appendices dealing with a deseription 
of the single-phase system of the New 
York, New Haven & Hartford Rail- 
road; data on eleetrie loeomotives of 
American design, the summary being 
given in the tables ineluded herewith; 
comparisons of systems of electrifica- 
tion, which is illustrated by a number 
of graphie sketehes of great interest, 
several of which are reproduced here- 
with; and the early history of single- 
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phase motors, which describes the first 
ten horsepower motors built by the 
Westinghouse company in 1892 for de- 
termining the possibilities of using 
alternating current for traction work. 
Another appendix gives some very ìn- 
data on electrified steam 
roads and eleetrie roads for trunk line 
service, The tables which are printed 
herewith give data upon many of the 
important railroads on whieh elee- 
tricity is used in heavy railway serv- 
iee. 


teresting 


Only such data are ineluded as 
were couventently available. 


ECONOMICS OF RAILWAY ELECTRIFICATION, 


BY WILLIAM BANCROFT PORTER, 
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prosperity and importance are 
largely proportional to facilities for inter- 
communication, and since overland trans- 
portation is to so large an extent depend. 
ent on railways any development provid- 
ing for better railway service is of para- 
mount importance, Steam locomotives and 
electric motors are the two recognized 
means of applying power which are avail 
able for practical railway requirements. 
The fundamental principles which underlie 
the problem of train movement are the 
same in either instance, but a true com- 
parison of their relative advantages can 
onlv be made by a study of each particular 
method. 

Electrification, like any other engineering 
work, involves an investment avainst 
which there will be a fixed charge for in- 
terest and a liability of depreciation. 

The utilization of higher trolley poten. 
tials, made possible with direct current by 
the development of the commutatine-pole 
motor, and with alternating. current bv the 
development of the single-phase motor: the 
higher-speeds of rotary apparatus in the 
sub-stations; yand (the development of the 
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steam turbine, have effected a material re- 
duction in the investment required and the 
cost of operation. 

There would undoubtedly be an advan- 
tage in having the character of the energy 
supplied to the contact conductor uniform, 
but this is out of the question on account 
of the great difference in the requirements 
of specific conditions, such as congested 
urban or suburban service and compara- 
tively infrequent trunk line train move- 
ments. 

The sub-station and rolling stock may be 
equipped for operation with direct current 
or alternating current, single-phase or 
three-phase, and what is commonly spoken 
of as “the system” usually refers only to 
that part of the general scheme of elec- 
trification which comprises the sub-station 
and rolling stock equipment. There are 
exceptional cases where the power station 
and transmission lines have direct relation 
to the rolling stock equipments: but with 
the development of  alternating-current 


TABLB 1. REASONABLE VALUES FOR TR 
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ditions, a frequency of not more than fifteen 
cycles is desirable; and to provide this fre- 
quency, rotary frequency-changers are as 
necessary as are rotary converters in the 
case of direct current since the frequency 
of existing power companies ranges from 
twenty-five to sixty cycles. 

With power supplied at the proper fre- 
quency for single-phase operation, permit- 
ting the use of static transformers and dis- 
pensing with frequency changers, the 
amount of energy required for a given trunk 
line service is in many cases nearly the 
same as for direct current, the greater 
weight of the equipped rolling stock, and 
the lower efficiency of the single-phase 
equipments, offsetting the rotary converters 
and trolley-line or third-rail losses of the 
direct current. 


CONDITIONS DETERMINING RAILWAY EQUIP- 
MENT. 


The principal conditions which determine 
railway equipment are: 
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steeper grades the conditions will be more 
favorable for alternating current. 

b Traffic Requirements: Heavy individual 
train units favor the alternating-current sys- 
tem with exception of the locomotives; light 
trains or multiple-unit operation favor the 
direct-current system. 

c Frequency of Trains: Infrequent service 
with a relatively small number of locomo- 
tives favors the alternating-current, fre 
quent service the direct-current. With in- 
crease in number of trains, the direct-cur- 
rent systems gain relatively faster than the 
alternating-current in economy of operation, 
due to relatively decreased substation oper- 
ation, increased substation efficiency, and 
lower cost of equipment maintenance. It 
is therefore well to consider what the ulti- 
mate traffic density may be and select the 
system best suited to meet these require- 
ments. 

d, c Distance between Stops and Schedule 
Required: Variations in these will not af- 
fect the relative value of systems unless 


TABLE 2 GENERAL DATA FOR CARS 


Sus-Starions Be eee tet ee eae pe a tee ld pel es eee «Sah eee 
tee et ae ak Re egret e gre ee ee ee gaa ses eae 600 v. 1200 v. 6600 v. 
' 600v. | 1200 v. | 11,000 v. , 11,000 v. Cc. D. C. A.C. 
D.C. | D.C. | l-Phase | 3-Phase See ce oe 
AR 7 et gar E | Se Number of care........ cece cc cece cece rec enes 15 15 18 
Firat cost per kw., complete ........ uu... $20 $28 $11 $12 Beating capacity, passengers... n 7 
Comparison of installed kw., 9... 200-250 | 100-125 100 , 100-125 Distance between atopa, miles oiris: 5 a Ea 
Load factor, machines in service, %................... 20-40 35-70 40-80 30-60 Schedule speed, miles per hour............... aa i 55 
Average efficteney, $... aaaea. | 78-88 | 87-02 | 97-08 | 97-08 Wael ce T miles per nied terestra $ 3 # 
early operation and maintenance, each station....... $5000 $5000 $2500 $2500 . (3 each car, tons (2000 lb.).............. 
E N E ek a rn BE E R Car miles per day............. enes 3000 3000 3000 
Miles per car tn service per day.............. 300 300 300 
Cowracr Conpucrors! Miles per car per day, average’............... 200 200 106 
se ee SRS Gos Ss oa ites ea Estimated maintenance per car mile, cents... 
| e Electrionl.......0.....c0cceeceeseecceeee: 0.70 0.77 1.50 
| Third Ral | Overhead b Moochanieal........ o.i eiee 1.00 1.00 1.35 
eee enn ee Total car barn expenee........6.-c0- 0005. 1.70 7! 2.75 
First cost, per mile... L. aa $5000 ` $5500 ' $3500 . $4500 Amperes starting oar... 520 20 | D 
| ean to $7500 | to $7000 i Amperes running oar..............n neeese 174 4 | 24 
| oa 2.8 2.88 | 3.78 
Efficiency, %........0.0-0ccccceccceeseeececceneusceues g-o ` Kilowatt hours per car mile at car.......... ; | 
cy, cree 88-02 OT 93-07 h lete $10,000 $11,500 l $17,000 
Maintenance per mile per year...............00..05000. $75-$125 | 8100-8150 | $100-8200 | $135-$250 CO SOD CRE COM pEte nos i oho ree a pe or ree 
| Sate Pel mes ne te = Se SST = Siege aay = Ee Oe 
Rotume Srocs? 
= yes Gene TABLE 3 SUB-STATIONS 
| 600 v. | 1200 v. 11,000 v. | 11,000 v. a ee ee ES EE a A E A E E E A E A E EE 
O DC | DC I-Phaso | 3-Phaso E 1200 v 6600 v. 
i e RRR - ' D.C. D.C A.C. 
Locomorrves ! 2 ae Cis - a 
First cost, each... | 
wW py l me A EO | ase Number of sub-stations...................... l 9 4 2 
eight, tons (2000 Ib.).................5. 125 125 160 | 160 ak demand 
Average efficiency, locomotive wheels to. i | i enact 1 l 2 
trolley, $... aea 85 8 79 81 Cara otarting.......2....esreceeeee cere neees | 0 
tenan . Cars running................0 0508 cee eens 1 | 1 
ae ee Peak load, kilowatts... ...... o.oo as ` 48 670 
Cee ee ee ee er ere ee ee eee ! 4 4 l 8 5 Av load, each sub-station, kilowatts.... $2 | 120 275 
Moron Cars (ComrLaTB) i i Bize each unit, kilowatts..................--- ! 300 | 300 300 
First cost,each.......00 00... eee $12,000 | | 
Weight, tons (2000 lb.)...... u... | 43 | 
Average efficiency, wheels to trolley... | 8&2 i 
Maintenance per car mile, centa ....... 2 | 
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transmission, this is less frequently the 
case than it was a number of years ago 
when 600-volt power stations supplied 
power directly for the operation of 600-volt 
motors. 

Under the conditions which exist in 
America, direct-current and single-phase 
are applicable to either level or grade 
work; while three-phase will probably be 
limited to the latter where its regenerative 
feature of returning energy to the line may 
be of value. The relative economy of the 
different systems of electrification is de- 
pendent on the density of traffic and the 
character of power available, rather than 
on the length of the railway. 

In cases where purchased power is used, 
or is depended on as a reserve, the fre- 
quency of the current supplied by the 
power company will have a bearing on the 
cost of sub-stations, and will thus effect 
the choice of the system. For direct-cur. 
rent operation, rotary apparatus is used for 
converting the alternating into direct cur- 
rent, and the frequency of the supply is 
therefore relatively unimportant. For 
single-phase operation under the usual con- 


DATA SHEET. 

a Profile of road. 

b Transportation required, i.c., weight of 
trains or seating capacity of cars. 

c Frequency of trains. 

d Length of individual runs or distance 
between stops. 

e Schedule required. 

f Length of railway to be electrified. 

In the selection of the electrical system 
best adapted to a particular set of condi- 
tions there are three items to be consid- 
ered: (a) sub-stations, (b) contact conduc- 
tors, (c) rolling stock. A comparison of 
these items determines the relative eco 
nomic values of the systems. There are 
certain features under each of these items 
which may properly be examined. For 
trunk line service the values in Table 1 
will be found within reasonable limits for 
the usual requirements. 

We will consider briefly the effect of 
changes in the Data Sheet items: 

a Profile: From a level country to a 
limiting grade of one or one and one-half 
per cent there will be little difference in 
the relative values of the systems. With 


extreme requirements, such as high sched- 
ule speed with short runs. make the use of 
direct current imperative. 

f Length of Road: For a similar char- 
acter of service throughout, the railroad 
may be of any length without affecting the 
relative desirability of the various systems. 
What is suitable for the first fifty miles will 
be equally suitable for any extension. 

An examination of these variables will 
show that a change in the conditions to be 
met will radically change the relative eco- 
nomic value of the systems of electrifica- 
tion. 

The single-phase system, by reason of 
the apparent simplicity of its elements and 
the utilization of higher potential for the 


1 On twelve American single-phase roads the 
average miles per day called for on the pub- 
lished time tables, divided by the number of 
cars owned, is 138; on four 1200-volt roads 
which have been operating over a year this 
number is 237, the larger number of alternating- 
current cars being required on account of the 
fact that a greater number are necessarily held 
in the barn for inspection and maintenance pur- 
poses. This explains why in the table above 
eighteen alternating-current cars are assumed 
and fifteen direct-current cars. 


a 
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contact conductor than is possible with di- 
rect current, is admittedly very attractive. 
There is the other side of the question, 
that it is impossible to build a single-phase 
commutating motor comparable in first cost 
and maintenance with a direct-current mo- 
tor. Over this subject of alternating-cur- 
rent single-phase vs. direct-current systems 
there has been a great deal of controversy. 
It is our opinion that comparative results 
obtained up to the present time are in 
favor of direct-current. 
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stallations in the last three years. This 
arrested development of a system which 
for a short time held forth considerable 
promise has been brought about by a gen- 
eral recognition of its limitations. Experi- 
ence has shown these to be: 

a Excessive weight of rolling stock. 

b Excessive cost of rolling stock. 

c High cost of equipment maintenance. 

d Increased power consumption, 

e Rapid depreciation of motor. 

f Rapid depreciation of car bodies and 


33 


traffic density will be relatively more fav- 
orable to the direct-current system OD ac 
count of the lower first cost of cars, lower 
car maintenance and relatively lower cost 
of sub-station operation. 

Assume a typical interurban condition: 

a Profile: rolling country. 

b Transportation required: passenger cars 
to seat fifty passengers and having 
baggage compartment, or the equiva- 
lent of sixty passengers without bag- 
gage compartment. 


Desirable as would be a standard system trucks, c Frequency of trains: one every hour in 
for all classes of service, we cannot hope y Increased cost of maintaining track and each direction. 
to establish such a standard should it im- road-way. d Average distance between stops: three 
pose an additional expense without ade- Moreover it is recognized that any interur- miles. 
quate return. A summing up of the ele- ban road in the United States must be cap- e Schedule speed: thirty-three miles per 
ments of each electrical system will gen- able of operating over existing city tracks hour. e 
erally lead to a definite showing of which from 600-volt direct-current trolley, a con- f Length of road: 100 miles. 
system is most desirable to meet specific 
conditions. For trunk line service a higher Aunuse ETEO CPAROM 
potential than 600 volts will unquestion- OO 
D iani Life Annulty 600 v. 1200 4 6600 4 
TABLE 4 FEEDER COPPER REQUIREMENTS uaz Years 5% D.C D. C A C 
a a a Transmission. ............... 2 Vu $ 2.500 $ 2.500 $ 2.500 
600 v 1200 v. 6600 v. Sub-stations ..............06. 20 30 34 6,500 3,200 600 
D.C D. C. A.C. Secondary distribution....... 153 4634 10.600 9.7 8,800 
Ss Os = = Booding........ .....002 000 10: 79950! 3.200 3,200 3,200 
Cars (A. C)... cece eee eee 13-6 o — cc. | ee, “ee 22.600 
Maximum momentary demand midway be | 1S 46 38 6.0 8.000 ; 
aT RETR | i | Care (D. C)... on B o 6%0 ; i "ORN 
Cars starting... naonna t t | 2 Total Depreciation...... ...... $29,700 $26.600 87.700 
Cars rudning o...on oenen annn. 0 1 0 bs hee eee Woe i a a 
NO DOTS EERE PE E E ea be 520 374 l 130 lmraRneart ano TaxES 
Distance between sub-stations............... 118 28 66 6 Int t 5%, t 1.5% of cost of electrical 
Equivalent stub-end feed.................... 2.9 7 16 6 material 346.000 $39.00 $43.000 
Feeder required additional to 4/0 trolley... 4/0 1/0 ode: ee E EURE ACE ie REE Rode 
Coet overhead construction per mile, includ- 
ing both trolley and feeder................ $2300 $2100 $1900 sich acta | 
-= = — -=-= -> r Aeee m ee 1.8% of sub-station and car costs $ 5,500 $ 4.200 ! 8$ 5,700 
Bondlag taken ae 7100 pet mile ol track, Total Ged charges... 881.200 $70.600 $85.400 
Transmission line taken in each case as $840 per mile of track and assumed to run entire length of _ Pee ae 
right of way. ——— SO ee e - = =, _ ie 1 ed ha 
Power house: No power house is included, but It ts assumed that power is purchased at the power x o M ane 
station bus at one cent per kw.-br and fed at any convenient point into the transmiseion line. NEVA ERAN Arie TENUTE ENA 
600 v 1200 v 6400 s 
TABLE 5 POWER CONSUMPTION D.C D.C AC 
er i 7 j E ye 7 Traasmissioa. ...... 6 cee ees $ 3,500 $ 3.500 3 3,500 
600 v. 1200 v. 6600 v. Bub-stations e cee ee 17,000 : 7,600 | 500 
D. C. D. C. A.C. Secondary distribution, tocluding bonds ... 9.000 9.000 10.000 
vs DSA A er rs eh anne Cree A ee L RS Cin as a a T 18,500 19.500 30,100 
Total kilowatt-hours per day at cars  ...... 8400 i 8650 11,400 Power at one cent perkw-br |. ine 47,800 42,700 49.000 
Efficiency, secondary distribution,.... ..... 0 90 i 0 90 0 94 Additional cost maintenance of track and 
Sub-stations . EE ESIE ese a ah 0 76 0 87 0 06 roadway, sbope and supervision, due to | 
Traosmiasion line and power house step-: beavier cars and more expert supervision 
up transformers. © sw. | 0% 0% 0 M required for the eingle-phase, .... ..... 10,900 
Combined effictency | ......... 0 4 07 0 85 ae ana See aS re Sopr SR 
Kuowsatt-bours per day at power house .... 13,100 11.700 13,400 Total L. ccc eee eee 995.300 882.300 l 8104 600 
ee eee a: = ae uss gee et ae = hs -oih al a o a a n - e = "e ewe SE ge | 
TABLE 6 SUMMARY OF COSTS TABLE 7 COMPARISON OF COST OF SYSTEMS 
Finest Coste = Hg Ey a EE - š 
600 v 1200 v 6600 v. 
= --..— - Zen g pee IL” a en ee e — D. DC AC. 
600 v 1200 v 6600 v a a at - ss 
D.C D.C. A.C. 1 First cost a ee ce ee $710,000 612,300 9691 .000 
Beg aoe te E ee = Ja 3 Fined obarges a a | 8 81.200 $ 70.600 8 48.400 
Transmission... ec ee es | § 84.000 | $ 84,000 , $ 84.000 3 Operation and máintenanes .............. 95,800 62.00 103.000 
Substations eee. 216,000 | 106,000 20.000 - —— -- ae E 
Secondary distribution aaa. 230.000 | 210.000 190.000 4 Annual cost (Item ? plus Item 3) = . |  $176.000 $152.900 8192.400 
ae aad nett he . ake bby E ts, acura 40,000 pad | Poe Based on 1.095.000 car miles per year, addi- 
MOE AP de tues te cts aa teatea 150.000 | 172.5 : tioni annual charge porci mls above the | 
Tow) $720,000 | $612,500 $604,000 cost for 1200 volts, In cents..... .... i 21 0 36 
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ably be used; 1,200 volts direct-current will 
prove economical in some cases, but a still 
higher voltage is required to provide econ- 
omically for the heavier intermittent serv- 
ice. Whether this potential will be 1,800 
Or 2,400 volts direct-current or 11.000 volts 
alternating current cannot be settled arbi- 
trarily, 
INTERURBAN RAILWAYS. 

Let us consider the interurban railway 
Situation in the United States, particularly 
in regard to the various available schemes 
of electrification. These are, 600-volt direct- 
Current, 1,200-volt direct-current, and sin- 
gle-phase, the three-phase being debarred on 
account of the complications of the neces- 
fary double overhead-distribution system. 

The application of single-phase to new 
projects has been practically abandoned. 
there having been but one or two new in- 


ee 
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dition which hampers the single-phase sys- 
tem on account of increased complications 
in the control system. 

For interurban railways a potential of 
1,200-volt direct-current has been selected, 
because with the motors wound for 600 
volts the car may be operated at the same 
specd from either 600 or 1,200-volt trolley, 
by connecting the motors all in parallel 
for 6U0-volt operation, and two in series 
with two groups in parallel on a 1,200-volt 
section, 

To show clearly the relative merits of 
the systems we have made an analysis of 
an interurban railroad 100 miles long with 
cars in each direction every hour. This 
condition represents practically the mini- 
mum car requirements in the United States, 
and is therefore favorable to the single- 
phase. It is obvious that any increase’ in 


g To operate on existing 600-volt city 
tracks. 
The general data required are approximated 

in Tables 2 to 7. 

There will be an additional cost of oper- 
ation and maintenance with the single 
phase system for the items of track and 
roadway, due to additional weight of cars, 
car shop expenses in providing greater fa- 
cilities for shop inspection and repairs, and 
greater skill in superintendence of equip- 
ment. In a number of instances this has 
been found to amount to several cents per 
car mile. A conservative estimate would 
require at least one cent per car mile to 
be added for these items. 

The comparison in Table 7 brings out the 
fact that even for conditions selected as 
favorable to the single-phase system, the 
600-volt “direct-current system is the more 
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economical considering operation, mainte- 
nance and fixed charges. An examination 
of the elements which enter into the first 
cost and operation of a system will show 
at once that as the density of traffic in- 
creases there is a rapid gain in the rela- 
tive advantage of the direct-current over 
the single-phase system. 


CONCLUSION. 


The saving effected by the 1,200-volt di- 
rect-current system is so marked that a 
great increase in the adoption of this po- 
tential for this class of interurban rail- 
roading may be anticipated. 

Reliability of operation is of the greatest 
importance, not only to the public but to 
the operating company, and in this respect 
the electric motor with its simpler con- 
struction, even though the general service 
is supplied from a central power station, 
has proved its superiority over the steam 
locomotive. 

The electrical equipment of motor cars 
and locomotive is exposed to a large ex- 
tent to dirt, water and snow, and not being 
particularly convenient for inspection, it 
usually receives less attention than the 
apparatus in the power station and sub- 
stations. It is the custom on many roads 
to give the equipments a regular inspec- 
tion once in a thousand or fifteen hundred 
miles, depending on experience, and to dis- 
mantle them for a thorough overhauling 
once a year. The character of the rolling 
stock equipment is a factor of far more 
importance to the reliability of the service 
than is often appreciated. 

The multiple-unit idea, to which electric 
service is so well adapted, was utilized in 
the design of the Mallet type of steam lo- 
comotive where the driving engines of two 
practically separate locomotives are sup- 
plied with steam from a single boiler. Mal- 
let locomotives have been built having a 
weight of 441,000 pounds on the drivers, 
the boiler having over 5,800 square feet of 
heating surface and a grate area of 100 
square feet. To fire properly a locomotive 
of this capacity is difficult, and unlike the 
electric locomotive, its effectiveness de- 
pends on the steam from its own particu- 
lar boiler. 

With existing road clearances the steam 
locomotive unit, controlled by a single en- 
gineer, seems to have reached nearly the 
limit of power. The power of a steam lo- 
comotive being limited by the capacity of 
its boiler, an increase in speed can be se- 
cured only by a proportional reduction in 
tractive force. The electric locomotive on 
the other hand, is supplied with practically 


unlimited power from an independent pow-’ 


er station, and can maintain a speed and 
tractive force that would be impracticable 
with a steam locomotive. The application 
of electric locomotives to passenger and 
freight service will result in faster sched- 
ules with equal or even heavier trains than 
are at present handled by steam locomo- 
tives. 

Since the electric locomotive is equipped 
with a number of independent motor units, 
controlled by one engineer from a single 
master controller, it makes no difference, 
considering the complete locomotive as a 
machine, whether it be built as a single 
unit, or as two or three units having the 
same total weight on the drivers. For 
convenience in operation and repairs, it is 
probable that a single electric locomotive 
unit will be limited to a weight between 
200,000 and 300,000 pounds on the drivers, 
even when built for the heaviest service. 
There are electric locomotives now under 
consideration which as single units will 
exert a maximum tractive effort of 90,000 
pounds and which will be capable of main- 
taining a tractive effort of 35,000 pounds 
at a speed of thirty miles per hour. 

Many of the terminal and tunnel electri- 


fications have been brought about from the 
desire to do away with the danger and nui- 
sance caused by smoke and gas. The elim- 
ination of smoke has also an economic as- 
pect in the electrification of terminal sta- 
tions, in permitting material improvement 
in the character and value of railway build- 
ings. The Quai d’Orsay terminal of the 
Paris-Orleans Railway in Paris, which has 
been in operation since May, 1900, was 
the first instance where a steam railway 
profited by this feature of electrification. 

Economy in operation will be secured 
by proportioning the number of cars in a 
train to the traffic required during different 
hours of the day. The patronage on which 
the gross receipts depend will be much en- 
couraged by providing a service with short 
intervals between trains. 

The author desires to express his thanks 
to C. E. Eveleth for his assistance in the 
preparation of this paper. 


THL ELECTRIFICATION OF TRUNK LINES. 


BY IL. R. POMEROY, 


It may be stated at the outset that what- 
ever system of electrification is adopted, a 
very large outlay has to be faced and no 
case for electrification can be made out 
unless an increase in net receipts can be 
secured sufficient to more than pay interest 
on the extra capital involved. This in- 
crease may be brought about either by de- 
creasing the working expenses for the same 
service. by so modifying the service as to 
bring in a greater revenue, or by a combin- 
ation of these. 

However, there is hardly a steam road 
in existence today which does not have di- 
visions or sections, where distinctly local 
traffic can be handled more profitably by 
light, comparatively frequent electric serv- 
ice, than as now, with heavy steam trains. 
Both steam and electric service can be op- 
erated over the same tracks without det- 
riment or embarrassment to either. In so 
doing each kind of service would be appro- 
priately handled in a manner best suited 
to the conditions of each. 

The fundamental principle, based on the 
present state of the art, seems to be that 
if you cannot accomplish something by 
means of electricity that is now impossible 
by steam traction, there is nothing to jus- 
tify the change; the mere substitution of 
one kind of power for another, merely to 
obtain the same result, is not commercially 
warranted. 

There are certain inherent advantages in 
electrical operation that have shown up 
very well, because the increase in business 
has absorbed the increased interest account, 
but these cases hardly apply to trunk line 
conditions as the law of induced travel has 
no bearing on freight train operation, the 
principal business of trunk line roads. 

In heavy work the limiting feature of 
the steam locomotive is the boiler, and the 
maximum adhesion can be utilized only at 
low speeds. For example, a 2-8-0 locomo- 
tive with 180,000 pounds on the drivers, 
has a tractive force, at ten miles per hour, 
of about 40,000 pounds or 4.5 to 1. At 
thirty miles per hour the tractive force 
becomes 13,250 pounds or 30.2 to 1. As 
tractive force governs the tonnage hauled, 
the ability of the electric locomotive to 
utilize almost indefinitely power propor- 
tional to the maximum adhesion and pro- 
duce a drawbar pull entirely independent 
of the critical speed of a steam locomotive, 
as limited by the boiler, is a marked fea- 
ture. 

In heavy grade work the ability to in- 
crease the speed shows up favorably to the 
electric locomotive as enlarging the ca- 
pacity of a given section, but here also the 
business has to be sufficient to absorb the 
increase in fixed charges. 
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With steam locomotives a coal consump- 
tion, when running, of four to five pounds 
per indicated horsepower really means six 
or seven pounds at the rail, when the 
losses due to firing up, laying by in yards 
and sidings, blowing off at the pops, and 
consumption of the air pumps, are taken 
into account. Whereas, under electric op- 
eration, with an efficiency of sixty-five to 
seventy per cent between the power house 
and the rail, a coal consumption of four 
pounds per kilowatt-hour at the rail can 
be counted on. 

The writer is informed that the Metro- 
politan Street Railway station (1903) with 
a forty per cent load factor, produced pow- 
er, at the switchboard, at the rate of 4.7 
mills per kilowatt-hour (or 3.5 mills per 
horsepower-hour), and with a load factor 
of fifty-five per cent which prevails in the 
winter time, the cost is at the rate of 4.43 
and 3.3 mills respectively. These costs 
cover all expenses and repairs except fixed 
charges. The coal consumption is 2.9 
pounds per kilowatt and 2.16 per horsepower- 
hour. 

L. B. Stillwell is authority for the state- 
ment that the Interborough is producing 
power at the rate of 2.6 pounds of coal per 
kilowatt-hour or three pounds at the draw- 
bar. 

Another authority gives the following fig- 
ures for the elevated roads for cost of pow- 
er, $0.005 per kilowatt-hour at the switch- 
board, $0.0066 at the third rail shoes, or 
$0.0089 at the rims of the drivers. These 
figures are exceptional and hard to dupli- 
cate and as the fixed charges are not in- 
cluded, the writer would consider one and 
one-fourth cents per kilowatt-hour at the 
rail a conservative figure, and will use this 
cost in the following computations. 


RELATIVE COST OF COAL FOR STEAM 
ELECTRIC OPERATION. 

It may be fair to assume that where av- 
erage coal is used, we can count on about 
$2.25 per ton for locomotive coal on the 
tender, while a much cheaper grade can be 
used in the power house, costing, with mod- 
ern coal handling facilities, about $1.50 per 
ton. At this rate the relative difference in 
the cost of coal at the rail would be rep- 
resented by the following figures: 

9 


2.51 
Electric Power Station ———— 

5N% off. 
Steam Locomotive 7 X $2.25...........0 eee $15.75 


or fifty per cent in favor of electricity. The 
following results of the Mersey Tunnel op- 
eration are pertinent: Under electric op- 
eration one ton of coal at $2.10 yields 2.29 
ton miles at 22% miles per hour, while 
with steam, one ton of coal, at $3.84 yields 
2.21 ton miles at 1734 miles per hour. The 
difference amounting to fifty-five per cent 
is in favor of the electric operation. 

On mountain grades or in heavy freight 
service, where the boiler of the freight lo- 
comotive is forced to the limit, and the 
boilers are designed for this particular 
purpose, the showing is still more favor- 
able to the electric side. Especially is this 
true when the steam locomotive is detained 
on side tracks for as long a period as it 
takes to make the run, which is very fre- 
quently the case, since under these condi- 
tions the cost for fuel becomes a larger pro- 
portion of the total operating expense. A 
2-8-0 locomotive with fifty square feet of 
grate surface burns 300 pounds of coal per 
hour while lying on side tracks. Reports 
from Mallet locomotives indicate that from 
600 to 800 pounds are burned per hour 
under the same conditions. 

The cost of a unit of power with the 
steam locomotive becomes relatively higher 
under maximum than minimum boiler de- 
mands, while with electricity the cost per 
unit is at a uniform rate, whether working 
under extreme or light power demands. 

For example: 

Case 1. A consolidation (2-8-0) type lo- 
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comotive with 180,000 pounds on fifty-seven 
inch drivers, fifty square feet of grate sur- 
face, working under maximum = conditions 
on a 1% per cent grade, would burn 150 
pounds of coal per square foot of grate 
surface per hour and evaporate from twelve 
to fifteen pounds of water per square foot 
of beating surface per hour. Under these 
conditions the cost per 1.000 ton miles 
would figure out as follows: 

Fx price per tonxRx1000 


2008 snp x ESTE 
where F= coal per hour (150 Ib. x 50 sq. ft. of 
xrate surface). 

R = resistance to be overcome [(grade per 
cent x 20) plus 6). 

E -- 80 per cent efliciency to cover losses 
such as cleaning fires, idle time while 
under steam, eviinder condensation, 
tir pump consumption, ete. 

TP = tractive force, in this case 180,000 
Ib. on drivers -- 4.5 = 40,000 Ib. 

Substituting these values, the formula becomes 
7,500 Ib. x $2.85 36+ 1,000 
=$1.20 


i 2 x Lie soc - 40,000 
If the same service is handled by electric 
locomotives the cost on a Similar basis becomes: 
k « (watt hr. per ton mile) ~ 1,000 tons ~ price 
per kw. at the rail 
3622+1,000> $0.01), 
= == — c = $0.90 
1.000 
If locomotive coal is taken at $1.70 per 
ton (the price in eastern Pennsylvania for 
low grade soft coal), the cost for coal for 
locomotives under the foregoing conditions 


would be: 


=Cost per 1,000 ton miles 


$1.20%1,70 


(a) Steam, = $0.716 
2.85 
(b) Electric current reduced to 1c per kw. hour 
at the rail: 
0.90- 1¢ 
—— == $0.72 
lige 


SAVINGS CLAIMED FOR ELECTRIFICATION. 

In view of the foregoing the following 
extract from an article by C. L. De Muralt 
will be of interest. The figures are 
from the annual report of 1903 of the roads 
named. 

COST OF OPERATING TRUNK LINES, 
PRR NYC 


Fuel for locomotives........ $6,000,135 $4,625,877 
Water for locomotives...... 355,256 295.583 
Other spplies for locomotives 382,545 334,673 

Wages: Engine men and 
roundhouse men... 5,716,848 4,928,443 
Other trainmen......... 4,442,127 9 2,991,335 

Switchmen, tlagmen and 
watchmen......... 3,400, 427 2,511,552 

Other expenses of conduct- 
ing, transportation....... 14,540,542 11,607,538 
Repair to locomotives....... 4.412.983 3,508,972 
Repairs other equipment. ...10,674,726 6,661,992 
Repairs roadbed. .........00. 8.542.935 6,145,341 
Repairs Structures........... 4,122,018 2,454,691 
General expenses............ 1,858,319 1,786,494 


ee eee 


$64,928,894 $46,962,491 

Mr. De Muralt then applies the figures 

found during the course of his investiga- 

tion, which would lead to the following re- 

ductions if electricity was adopted as a mo- 
tive power, 


P.R.R. N.Y. C. 

Fuel 10 per cent............ $ 600.013 $ 463.388 
Water saved entirely...... 305,286 295,583 
Other supplies 50 per cent.. 191,27 167,336 
Wages, engine men, etc., 

35 per cent... cc. 1,429,212 1,207,361 
Repair to locomotives...... 2,206,492 1,804,486 

Total amount saved...... $4,762.277 $3,942,154 


five per cent equals $6,750,000 for the for- 
mer and nearly $6,000,000 for the latter 
road. As large as these alleged savings 
are, yet they would not amount to more 
than two and one-half to three per cent on 
the necessary increase In capital to electrt- 
fy the roads on which the foregoing sav- 
ings apply. 

While the first cost for power stations 
and electric equipment represents a large 
Outlay, yet such items as the cost for re- 
pairs of locomotives and shops, expensive 
hostlering at terminals, coaling and wa- 
ter stations, and the incidental labor charge 
and repairs thereto will, in the aggregate, 

materially reduced. 
saving in repairs will be indicated by the 
following figures: 


Boller eee sees eneve Penereevece Soon se 


20% 


Maecehinery .e3h530.26 42428 h4eeaaxs 3S 15% 
Lagging and painting............ 12% 5 Fe 
Simmoke DOK 664404408 49 aw be SOS 0% 0 
Tender <2 eidect adie aa n i Se ates 13% 0 
100% 40% 


POWER STATION CAPACITY, 

The impression {s quite prevalent that if 
100 steam locomotives are required to op- 
erate a certain division, if operated elec- 
trically, a power station capacity the equiv- 
alent of 100 locomotives would be neces- 
sary, whereas the generator capacity, bar- 
ring the installation of spare units, would 
be of such size as to meet the average load. 
This average can be determined by laying 
down a train sheet, from which the load 
at any hour in the day can be seen and 
the peaks located. 

For ordinary computations the number 
of trains to provide for is. approximately: 
The total train miles per hour 


Mean speed 

This formula is the result of cancellation 
from the following: 
(a) h. p. days -- Aggregate h. p. 

That is: 

5.280~« (Dis. miles) ” (No. trains) (Tons) R 


(b) —-——_-—_- - can LEND ote an ee 
47,520,000 ft. Ibs. in 1 day 
Tons» R-m.p.h. 
375 
R =- resistance due to gravity, + resistance 


due to speed, + curve resistance. Transposing 
and cancelling: 
Dis. miles» No. trains 


C — 


24-m.p.h. 
For fllustration take a typical 
183 miles, 


case: Distance 


LOAD. 
37 Freight Trains at 15m. p h. 
22 EXpresses at 5am. p.h. 
21 Locals U p. h 
So Trains total, 

AVERAGE SPEED. 
87 lim. p.h. = A 
22 7 5em. p. h. = 1,16 
21 < 3o m. p. h. = 
so 2.285 
2S average m. p. h. 


2,285 ~- 80 - 
183 miles 


SO trains: 
24 hr.-28 m.p. h 
SOME ADVANTAGES OF ELECTRIC LOCOMOTIVES, 

In the annual report of the P. R. R. (1903) 
the president states “That the congested 
condition of your system has brought about 
a large increase in the ton mile cost, which 
for 1903 was twenty-five per cent greater 
than for 1899. In order to prevent the in- 
crease in ton mile cost, it is necessary to 
move freight trains faster in places where 
traftic is dense, and for such purposes the 
electric locomotive is most efficient.” 

With steam locomotives the most econ- 
omical average speed, for freight service, 
is twelve to fifteen miles per hour, where 
there is ample track space for the free 
movement of trains. With a dense traffic 
this free movement can only be obtained 
by a higher speed and if the large train 
tonnage be maintained, more horsepower 
is required of the engine and boiler. It is 
difficult to increase the size of steam freight 
locomotives without resorting to the Mallet 
compound articulated type, and here we 
have the equivalent of two locomotives in 
one machine. 

With the electric locomotive it is passible 
to develop a much greater horsepower and 
a large percentage of overload at the time 
when needed and do it more economically 
than with steam. The New York Central 
electric locomotive has a maximum peak 
horsepower of 3,000, which is twenty-five 
per cent above normal. This maximum is 
about double the power which can be ob- 
tained from the New York Central stand- 
ard Atlantic (4-4-2) type locomotive. Sim- 
ilar proportions can be obtained for electric 
freight locomotives and their size and pow- 
er are not limited by boiler capacity. If 
the steam locomotive is capable of devel- 
oping 30,000 tractive force at the drawbar 
at twelve miles per hour or 


30,000 «12 m. p. h. 
— = 960 h. p. 
376 


2? trains. 


—_——. 
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and it is required to increase the speed of 
the train to twenty miles per hour and 
maintain the same tonnage, then 1,600 
horsepower will be required. which means 
the employment of a much larger locomo- 
tive or double heading. 

The advantage of the overload capacity 
on short mountain grades or for strategic 
peaks is one of the strong points in favor 
of the electric machine and would make 
electric operation applicable to special cases 
rather than a universal substitute, in the 
broad Hght of commercial considerations. 


GENERAL CONCLUSIONS. 


Our conclusion, from this survey of the 
situation, is that the rapid development of 
suburban passenger traction by electricity 
will require large power houses at large 
cities and these can gradually be made 
sutticient for working the line on further 
stretches in each direction, handling con- 
gested terminals, or used where commer- 
cially practicable, until it may be desirable 
to electrify the entire division. 

Electric operation as compared with 
steam shows to greatest advantage in urban 
and suburban passenger service. Here, if 
multiple unit trains are employed, so that 
a considerable fraction of the total weight 
is carried on the driving wheels, thus per- 
mitting a high rate of acceleration to be 
used, a schedule speed quite impracticable 
in steam operation can be maintained. 
Moreover, a more frequent service can be 
given without a proportional increase in 
expense, whilst in times of light traffic 
small trains can be run, the energy con- 
sumption per train in such service being 
almost in proportion to the number of 
coaches. The law of induced travel, how- 
ever, applies to urban and suburban pas- 
senger service, but does not hold for trunk 
lines and especially freight service. 

President Harahan of the Illinois Central 
reports the results of the investigation that 
has been made relative to the proposed 
electrification in the following words: 

“Our suburban traffic is the only service 
which would in any degree be adapted to 
electric operation, but even in this partic 
ular service it can be readily shown to be 
unjustifiable at the present time. I submit 
below a statement of the results which are 
estimated to accrue if the entire suburban 
service were electrified, compared with the 
present steam operation: 


“Results of Operation of Suburban Businese 
at Chicago for Fiscal Year ending June 30, 1909; 
Gross Carinus cob oes wae es oe ees $1,956, 446 
Operating expenses (82.9%) plus taxes.. 446,734 


Net revenue 6k bes eee ee eA eae $ 100,713 
“Estimated Results Under Electrification: 


Gross earnings ..... 2. cc cee eee rere er eae: $1,056,446 
Operating expenses (66%)....... $697,254 
Taxes cca cesccens rere ee 74,427 
$771,681 
Net revenne (electric operationy...... $284,055 
Net revenue (steam operation)........ 109,712 
INCTORSO chee ee ee bee cutee ences $175,053 
Estimated cost of electrification...... $5. 000, 000 
Interest and depreciation 19%.,......... gsn, 000 
Saving in operation under electrification 175,003 
Deficit Sickie B52 Sone E re $624.947 


“Our suburban traffic is not sufficiently 
dense to warrant the expense necessary to 
electrify these lines, and it is evident from 
the foregoing figures that even under elec- 
trification there would not be an increase 
in trattic sufficiently large to offset the an 
nual loss from operation. It simply proves 
that under present conditions of cost of 
electrification of steam railwavs, where it 
means a replacement of a plant already in- 
stalled. and serving the purpose, it is not 
justifiable to electrify either in whole or in 
part your Chicago terminals at this time.” 

The suburban district of the Illinois Cen- 
tral covers about fifty miles of road and 
carries in round numbers 15,000,000 subur- 
ban passengers per annum, or an average 
of 41,150 per\day,;or «700 per hour. An 
increase—of 100 per ‘cent\in earnings would 
not enable the road_to break even. 
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New York Telephone and Telegraph 
Companies Under Public Service 
Commission. 

Governor Hughes has signed the bill 
to amend the public service commission 
law, in relation to telegraph and tele- 
phone lines and companies in the State 
of New York. Among the principal 
features of this enactment are the fol- 
lowing: 

The jurisdiction, supervision, powers and 
duties of the Public Service Commission in 
the second district extend to every tele- 
phone and telegraph line which lies wholly 
within the State of New York and that 
part within the State of New York of every 
telephone and telegraph line which lies 
partly within and partly without the State 
of New York and to the persons or corpo- 
rations owning, operating or leasing such 
line. 

Corporations formed to do business un- 
der the provisions of this enactment are 
subject to its provisions, although no prop- 
erty may have been acquired, business 
transacted or franchises exercised. 

The enactment provides regulation as to 
adequacy of service; for rates that shall be 
just and reasonable and not more than al- 
lowed by law or by order of the Commis- 
sion. No special rate, drawback, rebate or 
other method may be used with respect to 
communication by telegraph or telephone. 
No telegraph corporation or telephone cor- 
poration shall give any undue advantage to 
any person, corporation or locality, or sub- 
ject any particular person, corporation or 
locality to any disadvantage in any respect 
whatsoever. 

Upon the expiration of contracts in force 
at the date this article takes effect, or of 
rates or schedules of rates subsequently 
filed with the Commission, the Commission 
shall have power, in its discretion, to direct 
that such contracts shall be terminated. 

Every telegraph and every telephone cor- 
poration shall print and file with the Com- 
mission schedules showing all rates, rentals 
and charges for all classes of service both 
upon its own and leased lines. These 
schedules shall be kept open for public in- 
spection, and the Commission shall have 
the power to prescribe the form of such 
schedules. 

Unless the Commission otherwise orders 
no change shall be made in rates except 
after thirty days’ notice to the Commission. 
The Commission may allow changes in rates 
without requiring thirty days’ notice, un- 
der such conditions as it may prescribe. 

No telegraph or telephone corporation, 
subject to the provision of this enactment, 
shall, directly or indirectly, give any free 
or reduced service, or any free pass or 
frank for the transmission of messages by 
telephone or telegraph between points with- 
in the State of New York, except to its 
officers, employees, agents, pensioners, sur- 
geons, physicians, attorneys-at-law and their 
families; to persons or corporations ex- 
clusively engaged in charitable und _ elee- 
mosynary work and ministers of religion; 
to officers and employees of other telegraph 
corporations and telephone corporations and 
street railroad corporations. This will not, 
however, apply to State, Municipal, or Fed- 
eral contracts. 

Violations of the provisions of this en- 
actment shall constitute cause for action 
upon the part of the person or corporation 
affected. If the court shall find that any 
act or omission was willful it may in its 
discretion fix a reasonable counsel or at- 
torney’s fee. which fee shall be taxed and 
collected as a part of the costs in the action. 

The Commission shal] have power over 


telephone and telegraph corporations to ex- 
amine and keep informed as to their gen- 
eral condition, capitalization. their fran- 
chises and the manner in which their lines 
and property are leased, operated or man- 
aged, conducted and operated with respect 
to the adequacy of and accommodation af- 
forded by their service and also with re- 
spect to the safety and security of their 
lives and property, and with respect to the 
compliance with all provisions of law, or- 
ders of the Commission, franchises and 
charter requirements. 

The Commission and each Commissioner 
shal] have power to examine all books, con- 
tracts, records, documents and papers, and 
by subpoena duces tecum to compel the 
production thereof, or of duly verified 
copies. 

Every corporation shall file with the Com- 
mission an annual report at a time and cov- 
ering the yearly period fixed by the Com- 
mission: The Commission shall prescribe 
the form of such report and the character 
of the information to be contained therein. 
Failure to make report within specified 
time will incur a penalty of one hundred 
dollars of each and every day of continued 
default. Such forfeiture shall be recovered 
in an action brought by the Commission in 
the name of the people of the State of New 
York. The Commission may. however, 
when deemed advisable, exempt any cor- 
poration from the necessity of filing annual 
report until further order of the Commis- 
sion. The Commission may establish a sys- 
tem of account to be used by the corpora- 
tions subject to its jurisdiction. 

Complaint may be made tu the Commis- 
sion by any person or corporation aggrieved, 
by petition or complaint in writing. The 
Commission may investigate such charges 
in such manner and by such means as it 
shall deem proper, and take such action 
within its powers as the facts in its judg- 
ment justify. 

The Commission may investigate any 
rate, charge, toll or rental and determine 
the just and reasonable charge, and also 
may inquire into the adequacy of service 
and determine and regulate such adequacy 
of service. 

The Commission may order or require 
any two or more corporations whose lines 
form a continuous line of communication, 
or could be made to do so by the construc- 
tion and maintenance of suitable connec- 
tions or transfer of messages at common 
points, between different localities which 
are not reached by the line of either com- 
pany alone, to establish through lines with- 
in the state, and shall have the power to 
establish the same and fix the joint rate for 
service thereover. 

No corporation hereafter formed shall 
begin construction of its line without per- 
mission and approval of the Commission 
and its certificate of public necessity. 

Any corporation which shall violate any 
provision of this article or which fails, 
omits or neglects to obey, observe or com- 
ply with any order or anv direction or re- 
quirement of the Commission, shall forfeit 
to the people of the State of New York, not 
to exceed the sum of one thousand dollars 
for each and every offense. 

This act shall take effect September first, 
nineteen hundred and ten. 


In his memorandum accompanying 
his approval of the measure the Gov- 
ernor says: 


“This bill places telegraph corporations, 
and telephone corporations (except those 
having property used in the public scrvice 
within the State of value not exceeding 
$10,000) under the jurisdiction of the Pub- 
lic Service Commission, and thus extends to 
this class of corporations the established 
policy of the State. 
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“The bill as a whole should be approved. 
There are certain matters of importance, 
however, with respect to which the bill is 
open to criticism. 

“First. The entire jurisdiction over these 
companies is placed with the Public Serv- 
ice Commission of the Second District. The 
convenience of administration would be pro- 
moted, in my judgment, if the jurisdiction, 
particularly with respect to telephone cor- 
porations, were divided between the two 
Commissions as in the case of railroads, 
and gas and electrical corporations. 

“Second. The bill does not give a suf- 
ficiently wide control over the issue of se- 
curities. It provides: ‘No telegraph cor- 
poration or telephone corporation shall be 
required, however, to apply to the Commis- 
sion for authority to issue stocks, bonds, 
notes or other evidence of indebtedness ex- 
cept for the acquisition of property, the 
construction, completion, extension or im- 
provement of its facilities, or the improve- 
ment or maintenance of its service within 
the state, or the discharge or refunding of 
obligations, or reimbursement of moneys 
actually expended for such purposes.’ The 
issues of securities by domestic corporations 
of this class should be subject to the approv- 
al of the Public Service Commission whether 
the money is to be expended within or with- 
out the State. With respect to corporations 
of its own creation, this State should exer- 
cise complete supervision. As to this sec- 
ond matter particularly, amendatory legis- 
lation should be had.” 


e 
Meeting of the Indiana Municipal 
League. 


The twentieth annual meeting of the 
Indiana Municipal League was held in 
Richmond, Ind., June 21 and 22. Joseph 
T. McNary, of Logansport, president, 
in calling the meeting to order, said it 
was gratifying to know that over 200 
delegates had registered, indicating 
the largest attendance in the history 
of the league. The report of the offi- 
cers showed the organization to be in a 
prosperous condition. 

The first topie for discussion was 
‘‘Commission Form of Government,” 
and was opened by John MacVicar, a 
member of the commission in Des 
Moines, Ia. Mr. MacVicar gave many 
reasons why he deemed the commission 
form of government the best for cities, 
declaring that ideal conditions are now 
prevailing in Des Moines, where the 
system was given a fair trial. He ad- 
vised Indiana cities to adopt the com- 
mission form of government as quickly 
as possible. 

‘Is it Profitable for Cities to Own 
and Operate Their Own - Electric 
Light, Water Works, Gas and Heating 
Plants, and Should Cities Grant Fran- 
chises for the Same?” was the chief 
subject discussed during the first ses- 
sion of the second day’s convention. 
To Andrew M. Gardner, city attorney 
of Richmond. had been assigned the 
task of opening «the discussion. Mr 
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Gardner restricted his discussion excelu- 
sively to electric light plants and went 
vp record as being a strong advocate 
of municipal ownership of such plants. 

k. A. Johnson, of Logansport, said 
he had gathered some data which indi- 
cuted that there have been more fail- 
ures than successes in municipal enter- 
prises in Indiana. However, he said 
there has been fewer failures in recent 
years and he believes that municipal 
ownership and operation of publie util- 
ities will soon become general in small 
communities. He said many of the 
failures in the past were due to bad 
law and political interferences. 

Lawrence Beeker, mayor of Ham- 
mond, argued that no city should be 
allowed to grant a franchise without 
referring the question to a vote of the 
people. 

"Publie Utilities Commission’’ was 
strongly opposed by Robert Ashe, of 
Richmond, who believes that a public 
utilities commission is a pernicious 
kind of legislation. He said that Rich- 
mond had more electric power con- 
sumers out of a population of 24,000 
inhabitants than the city of Worcester. 
Mass., with its 80,000 inhabitants. The 
latter city has a utilities commission. 

Track elevation was a subject thor- 
oughly discussed and the conclusion 
reached that it was the only solution 
for public safety and would have to 
come regardless of cost. 

The next annual meeting of the 
league will be held in Crawfordsville. 
L. M. Darrow, mayor of Laporte, was 
elected president, and F. B. Robison, 
of Crawfordsville, secretary. 

———_—__»-e____ 
Electric Men Celebrate. 

Over four hundred men representing 
all the electrical interests of Greater 
Pittsburg celebrated on Saturday, June 
25 last, at Bradford Park, Pittsburg. 
The occasion was the annual outing of 
the Pittsburg Boosters’ Club. Arriving 
at the grove, each car was met by the 
reception committee and band, the lat- 
ter under the direction of Oscar R. Lep- 
per. Following a lunch, a number of 
athletic contests were carried through, 
the sports concluding with an exciting 
hall game. 

The real feature of the gathering was 
the splendid feeling of good fellowship 
prevailing, for which the outings and 
meetings of the Electric Boosters’ Club 
is noted. The party returned to the city 
m special cars in the early evening. 
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All credit for the suecess of the out- 
ing is due to the executive committee, 
C. B. Cushing, O. R. Rombaugh, Ludwig 


Hommel, O. R. Lepper and H. B. 
Parke. 
Among the companies represented 


were the following: Frick & Lindsay 
Company; Ludwig Hommel & Company; 
Doubleday-Hill Electrice Company; 
Western Electrie Company; Charles L. 
Kiewert Company; Westinghouse Elec- 
trie and Manufacturing Company; 
Crocker-Wheeler Company; General 
Electrice Company; Sprague Electric 
Company; Cutler Hammer Manufactur- 
ing Company; Allegheny County Light 
Company; Pittsburg Railways Com- 
pany; MeCreery & Company; Craig 
Electrie Company; Franklin Electric 
Construction Company; Union Electrice 
Company; Miller-Owens Electrice Com- 
pany; fron City Eleetrie Company; 
Gellatly & Company; Robbins Electric 
Company; W. T. McCullough Electric 
Company; Stimple & Ward Company ; 
Springer & Patterson; Pittsburg Gas 
and Electric Fixture Company; C. S. 
Knowles; Youngstown Consolidated 
Gas and Electric Company; United 
Electric Light Company; Crouse-ITinds 
Company; Pass & Seymour; Benjamin 
Electric Company; Morganstern Elec- 
tric Company; American Conduit Man- 
ufacturing Company; Bossert Com- 
pany; Hart Manufacturing Company. 
—_—__—_—_--@—_____- 
Ohio Electrical Association; Programme 
of Sixteenth Annual Convention. 

The stxtecuth annual convention of 
the Ohio Electrical Association will be 
held at Cedar Point, Ohio, July 26, 27 
and 28. 

The following programme has been 
arranged: 

‘Experience with Series Tungsten 
Lamps for Street Lighting,” by Claude 
C. Smith, Bradford, Ohio; C. C. Custer, 
Piqua, Ohio, and Frank Jackley, Eat- 
on, Ohio. 

‘What Progress Is Being Made in 
the Introduction of Electric Vehicles 
in Ohio,” by J. T. Kermode, Cleveland 
lliuminating Company, Cleveland, Ohio. 

‘Turbine Troubles,” by Frank Bro- 
sius, Columbus Railway and Light 
Company, Columbus, Ohio. 

‘Outline of an Equitable Power 
Rate,” by B. H. Gardner, Dayton Light. 
ing Company, Dayton, Ohio. 

* Methods of Maintaining Electric 
Meter Accuracy,” by John Gilmartin, 
Toledo Railway and Light Company. 


37 


Ceontral-Station Facts and Factors,” 
by J. R. Cravath, Chicago, IN. 

“Motors for Single-Phase Circuits as 
They Are Today,” by Prof. F. C. Cald- 
weli, Ohio State University, Columbu-. 
Ohio. 

“Low Pressure Turbines and Their 
Operations,” by W. C. Anderson, Can- 
ton Electrie Company, Canton, Ohio. 

“Methods to Be Pursued in Getting 
New Business in Cities of 15,600 and 
Less,” by L. A. Petit, Jr., Middletown 
Lighting Company, Middletown, Ohio. 

“Best Methods to Be Followed in 
Purchasing Station Apparatus.” by R. 
J. Feathers, Columbus Railway and 
Light Company, Columbus, Ohio. 

“Tungsten Lamps vs. Central-Sta- 
tion Earnings,” by E. L. Booth, Bel- 
laire Light and Power Company, Bel- 
laire, Ohio. 

— eoo 


Theodore N. Vail Interviewed. 

Theodore N. Vail, president of the 
American Telephone and Telegraph 
Company, who recently returned from 
Europe on the Adriatic, said that while 
in London he had attended several 
conferences between heads of several 
of the transatlantie cable companies 

“These conferences,’’ said Mr. Vail. 
“were mainly for the betterment af 
the service. We have been studying 
ways and means whereby the transat- 
lantic cable service may be improved. 
especially for bankers and brokers. 
Several innovations were suggested, 
and quite a number of suggested im. 
provements are now under considera- 
tion. I cannot yet say what may be 
adopted in this regard.”’ 

Asked if there were any truth in the 
report that the American Telegraph 
and Telephone Company was about to 
absorb the Anglo-American Company, 
or that the two companies were about 
to amalgamate, Mr. Vail said: “No, 
there is no absolute truth in that state- 
ment. I presume such a rumor got 
abroad from the fact that the heads of 
the Anglo-American Company and my- 
self were frequently in conference over 
other matters, namely, those previously 
outlined for the betterment of the serv- 
iee.” 

Mr. Vail also denied that at present 
there was any movement on foot for 
the adoption of night cable letter, giv- 
ing 500 per cent in words for the min- 
imum of day cost, as has been put in 
force bythe telegraph companies here. 
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New Electrical and Mechanical Apparatus and 


The Boynton Vacuum Pump. 

When the word ‘‘vacuum’’ was men- 
tioned a generation ago, it carried with 
it the idea of a rather primitive mer- 
cury pump in a musty laboratory. 
Geissler and Crookes had utilized this 
means for obtaining moderate and high 
vacua, and the latter had announced 
a ‘‘fourth state of matter’’ as the re- 
sult of his experiments. The pump of 
Sprengel was perfected by his succes- 
sors and developed a very high vacuum. 
But it was not until the advent of the 
incandescent electric lamp that an evac- 
uated chamber became a commonplace 
thing, and in our own day it is becom- 
ing almost as common in the form of 
the Dewar flask or thermos bottle. 

The modern requirements of the lamp 
bulb, the thermos bottle and the Roent- 
gen ray tube have created a demand 
for a pump which shall not only give a 
good vacuum, but give it quickly. In 
other words, the pump must combine 
a large volume capacity with the ability 
to exhaust to a very low pressure. This 
requirement the mercury pump has 
failed to meet. 

Many attempts have been made to 
construct a mechanical or piston pump 
which shall answer this purpose, and 
although great difficulties are encoun- 
tered, the problem is one which only re- 
quired careful study and the proper ap- 
plication of mechanical principles to 
solve. 

The latest claimant for honors in this 
field of endeavor is illustrated in Fig. 1. 
This shows a five-cylinder pump with 
horizontal shaft at the bottom of the 
frame. Each cylinder is five inches in 
diameter and eight inches long, giving 
a volume of 157 cubic inches. The air 
coming from the vessel to be exhausted 
is pumped successively through the up- 
per ends of the five cylinders and then 
out into the atmosphere. The lower 
ends of the five cylinders are connected 
similarly in series, and may be used to 
exhaust a second vessel or left to sim- 
ply exhaust themselves. Since there is 
a vacuum on each side of the piston, 
there is little tendency for leakage. 

Square hemp packing is used in the 
piston, and, by reason of the approxi- 
mate balance of pressure above and be- 
low, the packing is run so loosely that 


Appliances. 


piston and piston-rod, when disconnect- 
ed from the cross-head, are easily 
moved by hand. Hence there is very 
little wear on the packing and it can 
be run several months without renewal. 
When necessary piston and rod are re- 
moved and returned to place without 
disturbing the packing. The pistons 
are solid and contain no valves or air 
passages. 

From the above it is evident that 
there is nothing in the stuffing-box that 
grips the rod. The rod is like any other 
ordinary piston-rod and its fit in the 
stuffing-box is strictly a sliding fit. The 
possibility of making such a fitting air- 
tight may be doubted, yet it is claimed 


terior cylinder wall. The valve is of 
cold-rolled steel and is ground to its 
seat. The automatic valve which opens 
for the final exhaust into the atmos- 
phere is backed up by a poppet valve 
to prevent this cylinder back-filling 
with air at the commencement of the 
stroke. The clearance at the end of 
the cylinder is one millimeter. 

Pistons in adjacent cylinders have 
contrary motion and the sum of the 
volumes above the two pistons is always 
equal to the volume of one cylinder. 
Hence there is simply a transference of 
air from cylinder to cylinder with no 
accompanying compression and no heat- 
ing. There is a slight heating of the 


FIG, 


that this effect is accomplished by 
simple and inexpensive means. 

The inlet and outlet at each end of 
each cylinder is controlled by a valve, 
as shown in Fig. 2. The fitting which 
actuates the valve is covered with a seal 
of mercury in order to make it air-tight, 
and this also acts as a detective for the 
prompt location of leaks. 

The valves are opened and closed by 
positive motion. They are operated by 
cams having a square drop. This is 
shown in Fig. 3. Valve seats are integ- 
ral with cylinder casting and are lo- 
cated about three-fourths inch from in- 


1.—THE BOYNTON VACUUM PUMP. 


eylinder from which the final exhaust 
is made due to compression necessary 
to lift the poppet valve. 

The machine stands sixty-four inches 
in height and occupies fifty-one by 
twenty-five inches floor space. The two 
cylinders with highest vacuum are 
phosphor-bronze throughout, with a 
cast-iron lining for wear. The remain- 
ing three cylinders are of cast-iron. 
Otherwise all the cylinders, valves, 
valve-ways, etc., are alike in construc- 
tion. No liquid is used in the cylinder 
to complete clearance. The pump is 
run at a speed of seventy revolutions 
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per minute. Fewer evlinders may be 
used where not so high a vaeuum is re- 
quired. 

The general character and quality of 
construction are about the same as in 
the ordinary steam-engine. One of the 
distinctive features of the machine is 
that parts subject to shocks and strains 
have been made sufficiently strong. 


2—VALVES AND CYLINDER CONNEC- 
TIONS. 


FIG. 


The rapidity of operation of this 
pump is shown by the following test. 
An X-ray tube, having a volume of 126 
cubic inches, was connected to the 
pump by glass tubing, the total con- 
nected volume being 136 cubic inches. 
A watch was read at the time of start- 
ing the pump. and at definite times 
thereafter the pressure was read by 
means of a McLeod gauge. At the end 
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FIG. 3.--CAM FOR OPERATING VALVES. 


of two minutes the pressure was about 
0001 atmosphere, after five minutes it 
was 0.000004 atmosphere. After fifteen 
minutes the electric discharge would no 
longer puss through the tube, the gauge 
indicating 0.000002 atmosphere. 

This machine was designed and con- 
structed by C. H. Boynton, 414 North 
State Street, Chicago, who has applied 


for patents. It is expected to find a 
wide appheation among manufacturers 
of ineandescvent lamps, X-ray tubes, 
vacuum bottles for heat insulation, ete. 
—____»-e—_____- 
The Paragon Ground Cone. 

The efficienevy of grounding devices 
has been a much discussed question 
and a number of interesting experi- 
ments and tests have been made for 
the purpose of arriving at definite con- 
clusions. So far, however, no reliable 
data are available, for the reason that 
the tests necessarily require a consid- 
erable length of time. Most of the re- 
sistance of any ground, of course, oc- 
eurs in the immediate neighborhood of 
the ground plate, and anything that 
tends to improve the condition of the 
soil improves the chances for a good 
ground. Ground resistance is naturally 
an important feature and depends not 
only on the moisture of the soil but on 
the season, on the geological forma- 
tions, and also on the construction of 
the ground plate or grounding device. 
It is admitted by all that it is difficult 
to obtain a satisfactory ground, and 
recently many efforts have been di- 
rected toward improving the ground 
device itself. 

In the absence of any authoritative 
information, engineers admittedly have 
been guided largely by ‘‘common 
sense,’ and this is the basis on which 
the Paragon ground cone has been de- 
It is made of pure sheet copper 
perforated with seventy-five perfora- 
tions to the square inch. It is filled 
with pea-sized charcoal, a hollow pure 
copper cable running through its en- 
tire length, which is soldered securely 
to the bottom and which extends about 
three or four inches above its top. The 
perforations not only allow the char- 
coal to absorb moisture, thus keeping 
the soil around the cone permanently 
damp, but they also furnish a much 
larger discharge area than the surfaces 
of the cone itself; not only the lateral 
surfaces but also the superficial area 
of each perfortaion being taken into 
consideration, As previously men- 
tioned. most of the resistance of the 
ground oceurs in the immediate neigh- 
borhood of the ground plate, and that 
moisture in this adjacent is most im- 
portant: therefore. it is believed that 
the moisture absorbing and holding 
qualities of the charcoal will prove a 
most important factor in keeping up 
efficiency of the cone as a ground. 


vised. 
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The perforations of the cone also 
reduce to a minimum the cone’s elec- 
trostatic capacity, as the sharp edges 
of the perforations act as discharge 
points. The hollow copper cable is 
furnished so that the ground wire may 
be run into it and slipped to the very 
bottom of the eone. A pull on the 
ground wire makes the cable lace it- 
self tightly around the wire on the 
same principle as the action of the or- 
dinary ‘‘cable come-along.’’ <A httle 
solder around the top of the cable 
keeps the wires together and insures 
perfect contact between the ground 
wire and the cone. 

The cone is tipped with a solid point 
of copper. The ground cone is easily, 
cconomically and quickly installed and 
requires practically no attention or 
maintenance after installation. It can be 
buried to any depth by simply boring a 
hole with an ordinary post hole auger 
and dropping the cone in. The manu- 
facturer recommends that charcoal or 
coke be tamped around the cone partly 
to protect it from possible chemical 
action of the soil and partly to in- 
crease the moisture in the soil directly 
surrounding the cone. 

The cones are made in two sizes, 
each size being made in two gauges of 
metal—a light gauge for use with tele- 
phone and telegraph systems and the 
heavier gauge for use with lighting or 
power systems. 

The cones, which are being used to 
a very considerable extent for ground- 
ing the frames of motors or generators. 
lightning arresters, transformer secon- 
daries, transformer cases, three-wire 
neutrals, protection of trolley circuits. 
ete. are manufactured by the Paragon 
Selling Company, 60 Fifth Avenue, 
Chieago, Hl. 

<-> 
A New Amperemeter. 

A new amperemeter for continuous 
and alternating currents has been 
brought out by Isenthal & Company, 
London, Eng. The operation of the in- 
strument is based on methods in which 
the current to be measured is cause] 
to heat up thermojunctions, thus set- 
ting up indirectly a current whieh 
actuates the movement of the instru- 
ment. The novelty in the present in- 
strument consists in the arrangement 
adopted for combining the action of a 
number of thermojunetions in such a 
manner that thermocurrents are pro- 
duced ofosufticient niagnitude to deflect 
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an ordinary pivoted moving-coil in- 
strument. 

The thermocouples are placed in the 
four arms of a Wheatstone bridge, 
the movement being connected to two 
opposite corners of the bridge, and the 
Jeads carrying the current that is to be 
measured to the remaining corners. 
The polarities of the thermocouples are 
so chosen that when the bridge is 
warmed up by the passage of a cur- 
rent the electromotive forces set up in 
the four arms conspire so as to send 
a current through the movement. The 
arms of the bridge are adjusted so that 
the thermoelectric current passes 
through the movement without enter- 
ing the external circuit, and the cur- 
rent from the external source passes 
through the thermocouples without 
affecting the galvanometer. 

— e 

A Motor-Driven Plow in Mexico. 

The practical demonstration of the 
operations of an electrical plow which 
took place upon the San Antonio de 
Coapa hacienda near Mexico City, 
Mex., has aroused much interest in 
agricultural and electrical circles. The 
plow was of the Benrather type and 
was shown by Enrique Schoendube. It 
was driven by a seventy-horsepower 
motor which in the demonstration tests 
obtained its electric power from the 
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transmission line of the Mexican Light 
and Power Company. The motor wagon 
was placed on one side of the field and 
an anchor wagon at the other side. The 
two were connected by cable upon 
which rode the plow frame. The dou- 


ble frame was equipped with twelve. 


gang-plows, the motor and anchor 
wagons being advanced automatically 
at the end of each trip of the plow 
across the field. Two men operate the 
outfit, one on the motor and the other 
on the plow. 


A New Line of Alternating-Current 
Controllers. 

Until quite recently direct-current 
motors were used almost exclusively 
for operating electrically-driven cranes 
and mill machinery. However, the flex- 
ibility and ease with which alternating 
current may be transmitted has, with- 
in the past few vears, resulted in a 
large and increasing use of alternat- 
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ing-current motors for these applica- 
tions. 

For this character of work the series- 
wound direct-current motor has the 
very desirable characteristic of high 
starting torque. In alternating-current 
motors this feature is more nearly 
found in the slip-ring type of motor 
than in the squirrel-cage type. There- 
fore for the operation of cranes, mill 
tables and other reversing work of a 
similar nature, the development of the 
alternating-current motor has leaned 
heavily towards the use of the slip- 
ring motor. Speed and torque control 
are obtained by inserting and varying 
resistance in the secondary winding of 
the motor. 

The Electric Controller and Manu- 
facturing Company, of Cleveland, Ohio, 
has developed a comprehensive line of 
manually-operated controllers for slip- 
ring alternating-current motors from 
one to 100 horsepower. These con- 
trollers follow as closely as possible in 
design and construction the direct-cur- 
rent controllers which this company 
has been manufacturing for years. In 
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fact, wearing parts on the alternating- 
current and direct-current controllers 
ure interchangeable to a large extent. 

The controllers illustrated are for 
use in connection with reversing slip- 
ring motors, either two-phase or three- 
phase. The resistance is entirely self- 
contained, it being necessary to con- 
nect only seven leads to the controller. 
Where heavy currents are to be han- 
dled, cast grid resistance is employed. 
and unusual precautions have been 
taken to insure installation which will 
be permanently satisfactory. 

All contacts are mounted on a ver- 
tical slate face so that mill dust cannot 
settle between segments, causing short- 
circuits. All contacts are of heavy 
copper and are reversible. The use of 
screws or bolts with special threads has 
been avoided, and so far as possible, 
wearing parts have been designed so 
that they can be manufactured by the 
user in his own repair shop. 

The operation of all of these con- 
trollers is by a lever motion which the 
manufacturers consider advantageous 
for crane and mill service. Although 
the cuts illustrate controllers for slip- 
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ring motors only, yet the Electric Con- 
troller and Manufacturing Company 
has furnished and is prepared to sup- 
ply controllers for squirrel-cage motors 
and alternating-current commutating 
motors. 
— e 

H. L. Doherty & Company, of New 
York, have acquired all the property 
of the Meridian (Miss.) Light and 
Railway Company, including the street 
railway and the electric lighting and 
gas system of the city. 
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Isolated Lighting Plants. 

The remarkable development made in 
isolated electric-lighting plants has 
lowered their cost to such an appre- 
ciable extent that their use is becoming 
quite general, particularly in country 
residences and elub houses. Safety, 
convenience and cleanliness are also 
factors worthy of consideration in com- 
paring the various lighting systems. 

The <Aster Engineering Company, 
Limited, Wembley, Eng., is placing on 
the market the lighting set shown in 
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The battery included in this set con- 
sists of a series of thirteen cells and 
aecording to the size desired, is capable 
of lighting forty-five or sixty-five ten- 
candlepower, twenty-five-volt metallic- 
filament lamps for a period of five 
hours, or a smaller or greater number 
of lamps for a proportionately longer 
or shorter period. 

The switchboard consists of an enam- 
eled slate panel mounted on a wrought- 
iron frame and fitted with the neces- 


sary instruments. including an auto- 


ASTER GENERATING SET. 


the accompanying illustration, which 
embodies many features worthy of note. 
The Aster generating set, shown here- 
with, consists of a high-speed gasoline 
engine fitted with mechanically oper- 
ated valves and Bosch high-tension 
magneto ignition. The engine is care- 
fully balanced and is direct connected 
to a shunt-wound dynamo mounted on 
the same bedplate. This generator has 
an output of 1.000 watts and is capable 
of lighting 100 ten-candlepower or 60 
sixteen-ecandlepower lamps. 


matie cut-out to protect the dynamo 
and battery from careless usage. 

These generator sets are also adapt- 
able to other industrial uses, the engine 
being capable of operating numerous 
machines commonly found ìn the 
country. 

eee ee eee 

The New York Publie Service Com- 
mission reports accidents during May 
as 4,709, as against 4.512 in May, 1909 
and 5,152 in May, 1908. The killed 
were thirty-two in each vear. 
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A New German Alloy. 

Consul-General  Riehard Guenther 
makes the following summarized trans- 
lation from the Frankfurter Zeitung 
concerning new metal alloys in Germ- 
any : 

Visitors to the Aeronautie Exhibi- 
tion at Frankfort last year will remem- 
ber the electron metal, manufactured 
by the Chemical Factory Griesheim, 
which received a prize and attracted 
great interest on account of its low 
specific weight. The great technical 
importance of such alloys that combine 
a low specific weight with a high re- 
sisting power induced many experts to 
make further experiments in this inter- 
esting field. Walter Ruebel, a civil en- 
gineer, the inventor of ‘‘Reubel”’ 
bronze, has made an alloy which will 
become a strong competitor of electron. 
Its main ingredient is also the light 
metal magnesium, which, in its pure 
state, is entirely unfit for metallurgical 
purposes, as it is rather soft and little 
resistant to atmospheric and chemical 
influences. However, magnesium loses 
these bad properties almost entirely 
even if only smal] quantities of other 
metals are added to it. Zinc, copper, 
and aluminum are added in this new 
invention in varying quantities. It is 
advisable not to add more than ten per 
eent and not less than four per cent to 
the magnesium. A fine-grained, homo- 
geneous alloy of considerable strength 
and low specific gravity results. This 
new alloy is of importance in construct- 
ing air ships. A Zeppelin air ship, with 
its mechanical parts made of electron 
metal or of this new alloy, weighs three 
and one-half to four tons less than were 
it constructed from the materials form- 
erly used. 

--— -oo 

New Car-Disinfecting Apparatus. 

Consular Agent George A. Makinson. 
of Sorau, deseribes a new disinfecting 
apparatus for passenger ears recently 
installed at the Potsdam vards of the 
Prussian State Railways: 

The former method of cleaning cars 
infected with vermin cost $85 per car, 
while by the new method whole rail- 
way trains can be cleaned in a few 
hours at a cost of $8.50 per carriage. 
The new apparatus consists of a steel 
tube laid parallel on the ground and 
having a diameter of sixteen feet four 
inches and a length of seventy-five feet 
four inches. When a carriage is to be 
disinfected—all_doors and windows are 
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opened and the carriage pushed into 


the apparatus. The tube is then closed 
and made airtight and the air heated 
by means of steam pipes to 122 degrees 
Fahrenheit. Then, as the temperature 
in the tube is constantly increased, the 
air is pumped out until the atmospheric 
pressure falls to thirteen and one-half 
pounds per square inch. This draws 
all life from the vermin, also from the 
spawn under the cushions or behind 
the woodwork, and their death made 
absolutely certain. 
to cleanse the carriage not only of ver- 
min, but also of infectious germs, an 
evaporator filled with formalin is 
placed in the center of the tube. A 
picture of the new apparatus may be 
-seen at the Bureau of Manufactures, 
Washington, D. C. 
ee 
Waage Electric Soldering Tool. 

A handy tool in the form of a solder- 
ing iron, possessing numerous com- 
mendable features, is being placed on 
the market by the Waage Electrice 
Company, 674 West Madison Street, 
Chicago, Ill. 

A view of this tool is shown in the ac- 
companying illustration. Its chief 
elaim to popularity lies in its adaptabil- 
ity to instantaneous use and the uni- 
form heat that is maintained. Low cur- 
rent consumption is also assured by the 
manufacturers, who state that in thirty- 
five days the cost of the tool is saved. 

An advantage of the electric solder- 
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ing tool over other types lies in the fact 
that no time is lost in changing irons, 
also no poor joints are obtained on ac- 
count of the iron being too cold. 

The Waage electric soldering tool is 
constructed on scientifie principles with 
no unnecessary parts to make it com- 
plete. The heat is developed wholly 
within the forged copper working tip, 
which is constructed of extra heavy and 
durable material. This tip, it is said, 
will stand considerable filing and may 
be easily replaced at a reasonable cost. 
The heating element is also easily re- 
placed and is manufactured to give 
from 800 to 1,500 hours of actual serv- 
1ce. 

This tool is made in four sizes, rang- 
ing in current consumption from forty 
to 140 watts. Six feet of cord is fur- 
nished with each tool. 


When it is desired ' 


Electric Switching Locomotive Excites 
Favorable Comment. 

The Hoboken Railroad, Warehouse 
and Steamship Company has had in 
operation since May, 1906, a sixty-ton 
electrice switching locomotive whose 
remarkably continuous and economi- 
cal performance under varying and se- 
vere load conditions has caused many 
very favorable comments in railroad 
circles. This locomotive has not only 
supplied the demand made most urg- 
ently by operating men that the serv- 
ice be perfectly reliable, but has been 
operated continuously at a mainten- 
ance cost that is exceedingly low. 

Since the eleetrie locomotive was 
placed in operation four years ago 
there has not been replaced a_ single 
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ous parts of the control apparatus, and 
cleans any part that may need it with 
a piece of cloth. This work is not 
charged to maintenance, as the oper- 
ator in doing it is simply filling in his 
time. No extra time is needed for 
maintenance or inspection. 

The locomotive has a running anda 
starting drawhbar pull of 14,500 pounds 
and 30,000 pounds respectively, and 
has a normal speed of twelve miles an 
hour. It has four 100-horsepower 
slow-speed motors; a hand-operated 
unit-switch control, and Westinghouse 
air brakes with a D-4 compressor. The 
electrical equipment was furnished by 
the Westinghouse Electric and Manu- 
facturing Company, Pittsburg, Pa.; 
the mechanical parts, the steel cab and 
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contact on the switeh group or a con- 


tact on the master switches or re- 
verser. On the control apparatus 


nothing other than two tips on the 
live switch has been replaced. The 
brushes that are in the motors at the 
present time have been operating four- 
teen months, and give indications ofa 
longer life. No trouble has been cx- 
perienced with broken brushes. Ex- 
cept that there has been replaced one 
pinion which was broken when a lock 
washer dropped into the gears, no re- 
pairs on the motor have heen neces- 
sary. 

The cost of inspection and cleaning 
has been practically nothing. Every 
Saturday morning the man operating 
the locomotive makes an inspection of 
the equipment. With compressed air 
he blows out the motor and the vari- 


SWITCHING LOCOMOTIVE. 


the trucks were built by the Baldwin 
Locomotive Works. The Hoboken 
Company stated that there never has 
been a time when the locomotive re- 
fused to work or would not do the 
work required of it. It averages twelve 


-hours a day of ‘shunting service very 


nearly every day in the year. 
so o__\_- 
The Mobility of Ions. 

At the meeting of the Philosophical 
Society of Cambridge (Eng.), on May 
23, a paper was read by A. L. Hughes 
on ‘‘The Mobilities of the Ions Pro- 
duced in Air by Ultra-Violet Light.” 
The experiments show that air is ion- 
ized by ultra-violet light of very short 
wave-length. The mobilities of the ions 
so produced are found to be identical 
with the mobilities of the ions produced 
by X-rays. 
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Current Electrical News 


GREAT BRITAIN. 


(Npectal Correapondence, ) 


Loxpox, Jese 17.—For some years now the action of munici- 
palities, owning electricity works, in undertaking the wiring and 
fitting of consumers’ premises or at any rate, those municipali- 
ties that have Parliamentary powers so to do--has created no 
little feeling on the part of wiring contractors who object to this 
rate-aided competition. The matter came more or less to a head 
last year when the contractors succeeded, in the House of Lords, 
in inserting words in the Electricity Supply Act limiting corpora- 
tions to carrying out such work through a contractor, but not other- 
wise. The municipalities retaliated by threatening to block the 
whole bill in the House of Commons. and in order not to jeopardize 
the many good points of the bill, the Board of Trade withdrew 
the clause altogether. Consequently, we now have the position 
that some municipalities are allowed, under special acts of Parlia- 
ment, while others are not allowed, in the absence of such powers, 
to wire and fit premises, even if there is not a contractor in the 
town. The controversy has been revived this week in a rather un- 
expected form. While an action by the Electrical Contractors’ 
Association against the Leicester Corporation for illegally wiring 
consumers’ premises and selling electrical apparatus commenced 
in the High Courts, municipal electrical engineers at their annual 
conference were denouncing the wiring contractor with more than 
the usual vigor. The development of business-getting departments 
is rapidly coming to be accepted as a necessity by central-station 
engineers, and the more they go into the question the more they 
allege they discover that the contractors’ aim is mainly to put in 
as many lights as possible regardless of the expense to the con- 
sumer. It is quite truly urged that the improvement in the sale 
of heaters, cookers, and auxiliary electrical apparatus generally 
dates from the recent business activities of the municipalities 
themselves. On the other hand, the decrease in price synchronizes 
with this, so that the contractor is not wholly to blame. Anyway, 
| think it most likely that a determined effort will now be made 
on the part of municipalities to secure the universal grant of 
electric wiring powers. 

The action against the Leicester Corporation will apparently 
turn upon a clause of the Electric Lighting Act of 1882, which 
nobody hitherto has regarded as carrying the supply authority 
beyond the consumer's meter. In any event, the action is almost 
certain to go to the House of Lords, for a most important point 
of principle is at stake. Should the Leicester Corporation be 
correct in its views, then from the year 1880, all electric supply 
authorities in Great Britain have had powers which none have 
dared put into force, and it clears the whole ground once for 
all. Viewed from a purely business point of view, it hardly seems 
that it should be otherwise. Should the contractors prevail, then, 
On the absence of a special act of Parliament, each local author- 
ity desiring to wire premises, must promote a private bill in 
Parliament, and face the expense of a vigorous opposition by the 
Contractors’ Association. 

A considerable change of opinion is taking place as to the 
actual economy in installing exhaust-steam turbines in recipro- 
cating-engine central-stations as a means of increasing the output. 
Even the makers of these turbines realize that something in the 
nature of a fashion has set in, and that they are being put in 
under wrong circumstances in some cases. More than one lead- 
ing central-station engineer has worked out figures for actual ex- 
tensions which have showed superiority in favor of ordinary tur- 
bines. Mr. Ferranti, who has been studying the subject for some 
time, has come to the conclusion that from the point of view of 
costs of generation, it would pay to scrap existing reciprocating 
engine plant, and put down an entirely new station, but he real- 
izes the difficulty of a municipality, at any rate, dealing with the 
financial side. He suggests, however, that first-class turbine build- 
ers, in such circumstances, should quote a price for constructing 
4 hew powcr house including the purchase of the old one, which 
they could sell as scrap iron. On the other hand, there is a 
considerable body of opinion that it is unwise to be always striving 
after reducing costs of production when this involves burdening 
the capital account unduly. 

l A movement is being made towards an amalgamation of the 
various organizations connected with the electrical industry in so 
far as these relate to trade, generation of electricity, consulting 
work, manufacture, etc. The idea is to arrive at one electrical 
trade organization, which will be so sectionalized that it can deal 
with any matter appertaining to the electrical trade. A committee 
has been formed to go into the matter. At present we have a 
contractor's association, manufacturers’ association, cable-makers’ 


association, and so on, al) working independently of, and sometimes 
against, each other. 

Owing to the heavy cost of cables and services, it has been 
seriously suggested that the Board of Trade should double the 
standard pressure in consumers’ premises, at present 220 volts, 
and so reduce the amount of copper necessary. Others who do 
not think the Board of Trade would be likely to do any such 
thing, suggest that the distribution pressure up to the consumers’ 
premises should be considerably increased, even up to 1,000 volts, 
and transformers placed on the premises to reduce down to any- 
thing the consumer might wish according to the voltage of his 
lamps. These views are being expressed in consequence of the 
difficulty, on account of cost of services, in dealing with the small- 
house supply-problem, in competition with gas. 

The Bournemouth Corporation has definitely decided to abandon 
the conduit system in that city and to apply to the Board of Trade 
for permission to install the trolley system. G. 


CONTINENTAL EUROPE. 


(Special Correapondence.) 


Panis, JUNE 17.—There has been going on a considerable 
change as regards the distribution of current for the city of Paris. 
According to the old regime, the underground mains were in the 
hands of six different companies, but the municipal council decided 
to make a change, and in 1907 it gave the entire concession to a 
new enterprise, the Compagnie Parisienne. There is to be, however, 
a transition period before the new company finally takes charge 
of the current mains and the various central stations, and this 
will last until the end of 1913. Meanwhile the six companies which 
are continuing to operate the mains have consolidated and are 
making some extensions in the mains and also in the matter of 
sub-stations, at the same time establishing a uniform tariff of 
fourteen cents per kilowatt-hour for Ilghting current and six cents 
for motor current. During the transition period the programme 
calls for the building of two ceneral stations having a combined 
output of 75,000 kilowatts. Five new substations are now com- 
pleted. The different systems of mains in the city will be fed on 
the three and five-wire systems, also by single-phase and two-phase 
current. 

In order to connect the different railroad stations in the city 
of Toulouse, there has been developed a project for electric tram- 
way lines which the municipal council is now considering. A 
subsidy of a million francs is expected from the Department for 
this purpose. Bids have also been advertised for public and pri- 
vate lighting, and it has been decided to substitute flaming arcs 
for the present type of lamps. 

In Russia there is a project on foot for an electric traction 
line between Sebastopol and Jalta. At Baku, the well-known oil 
production center, the municipality is undertaking improvements 
which will involve an extensive use of current for public lighting. 
It is also decided to adopt electric traction on the present street 
railways. The town of Reval is taking up a project for erecting 
a central station of some size. 

A power line is shortly to be erected so as to connect the elec- 
tric stations of Turin with the locality of San Mauro. 

Electrical interests are to be well represented at the coming 
Congress of Frigorific Industries which will be held at Vienna 
from October 6 to 11. The first congress was held at Paris last 
year and was a great success. 

There is a movement of some scope in Switzerland in electric 
traction matters concerning the application of motors upon stand- 
ard gauge railroads. The Rhatsche Balin railroad administration 
has lately decided to adopt electric traction upon the Engadine 
system of lines, both upon the present sections and also upon the 
extensions which are to be made. Current will be obtained from 
the Brusio plant. A. DE C. 


EASTERN CANADA. 
(Special Correspondence.) 

OTTAWA, ONT., JUNE 25.—In the matter of the street lighting 
arbitration of the city of Hamilton, Ont.. the award of the arbli- 
trator gives the city a reduction of $11 per lamp per year on the 
price paid the Cataract Power Company. 

in one of the hottest contests ever held in the city of Wind- 
sor, Ont., the application of the Electric Distributing Company 
for a franchise to bring Niagara power into Windsor, was granted 
by the ratepayers of the city by a narrow majority. 

The Maritime Coal, Railway and Power Company, of Amherst, 
Nova Scotia. which is developing electricity. at the pit mouth, bas 
taken over the ;Canada.Blectric Company, which furnishes the town 
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of Amherst with light. This plant will be supplied with power 
from the electrical plant of the Maritime Company, to which has 
just been added another unit, giving 750 additional horsepower. 

The town of Montcalmville, a suburban town of the city of 
Quebec, has just awarded a thirty-years’ franchise to the Quebec 
Railway, Light and Power Company to extend its electric car line 
along St. Cyrille Street. Work on the extension will be commenced 
at once and the road will be continued as far as Sillery. 

Work on the transmission line of the Ontario Hydroelectric 
Commission to the city of Toronto is fast nearing completion. It 
is anticipated that power will be turned on by the first of August 
next. The wires from Guelph to Dundas are strung, and several 
gangs of workmen are now engaged in the work between Dundas 
and Niagara Falls. All the towers between London and Woodstock 
are in position, and the wires will at once be strung. 

There are eight wireless telegraph stations situated on the 
coast of British Columbia, owned and operated by the Dominion 
government, which are now in commission and in a position to han- 
dle commercial business. These stations are: Victoria, Point Gray 
(Vancouver), Cape Lazo Pachena, Estevan, Triangle Island, Ikeda 
Head, Queen Charlotte Island and Prince Rupert. The following 
are the tolls charged: To and from ships, $1.20 first ten words 
and twelve cents for each additional word, which is the maximum 
rate allowed by the Berlin convention. Rates for vessels on the 
Vancouver, Seattle service, twenty-five cents. For local business, 
the rate is from fifty cents to seventy-five cents. 


IMPORTANT DEVELOPMENTS. 


(Spectal Correspondence.) 

POWER PROJECT IN NORTH CAROLINA.—A company head- 
ed by A. M. Kistler, of Morgantown, and J. D. Pitts, of Glen 
Alpine, N. C., is working out plans for the development of a water 
power on the Catawba River near the latter place, which is a 
village six miles from Morgantown. A preliminary survey of the 
proposed development is now being made and it is estimated that 
approximately 2,000 horsepower of electricity can be produced. 
The town of Morgantown, for power and lights, would consume 
between 1,200 and 1,500 horsepower. 


HARTFORD LIGHT COMPANY TO ENLARGE PLANT.—The 
Hartford Electric Light Company, of Hartford, Conn., has con- 
tracted with Westinghouse, Church, Kerr & Company, and with the 
General Electric Company for an addition to the Dutch Point 
power plant, which will double its producing capacity, and will 
cost, complete, approximately $400,000. The present building is 
to be enlarged about fifty per cent by an addition of similar con- 
struction to that now occupied by the power plant. This will be 
of concrete and steel foundation and brick superstructure, the to- 
tal cost to be about $75,000. Two horizontal Curtis turbines, rated 
at about 5,000 kilowatts each, will be installed by the General 
Electric Company, and this will increase the present engine equip- 
ment by 100 per cent, making a total of about 25,000 horsepower. 
Additional boilers will give the necessary steam. 


LIGHTING AND POWER. 


(Special Correspondence.) 

BEATRICE, NEB.—This city has voted bonds for waterworks 
and electric light purposes. 

BELGRADE, NEB.—This city has voted $18,000 in bonds for 
electric light plant and waterworks. 

SAN FRANCISCO, CAL.—The Mariposa Electric Power Com- 
pany has filed application for voluntary dissolution. A. 

DULUTH, MINN.—The Minnesota Canal and Power Company 
will shortly begin the construction of a power house. P. 

OSSIAN, IOWA.—A franchise for the installation of an elec- 
tric light and power plant has been granted to C. Miller & Sons, 
of Clermont. C. 

REDMOND, ORE.—The Crook County Light and Power Com- 
pany has been formed here for the purpose of installing an electric 
lighting plant. A. 

MINNEAPOLIS, MINN.—The Minneapolis General Electric 
Company will run a power line between St. Croix Falls, Wis., and 
the Twin Cities. C. 

SASKATOON, SASK.—The Saskatchewan Power Company will 
erect a power generating plant, twelve miles below the city, at a 
cost of $1,000,000. : 

VANCOUVER, B. C.—The Vancouver Power Company is plan- 
ning the development of 100,000 horsepower electrical energy at 
a cost of $10,000,000. C. 

VISALIA, CAL.—The Tulare County Power Company has been 
incorporated by J. J. Vosburg, C. H. Holley and H. H. Holley, with 
a capital stock of $1,000,000. A. 

PORTLAND, ME.—The Agamenticus Electric Lignt Company 
has been incorporated by C. F. West and F. D. Marshall, of Port- 
land, with a capital of $100,000. 

MONMOUTH, ILL.—The Monmouth Public Service Company 
has closed a contract with the city for all-night lighting of the 
streets from August 1 to May 1. Z. 


BRYAN, TEXAS.—The Bryan Ice, Light, Water and Power 
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Company is doubling the capacity of its electric light plant here. 
The dynamo which is being installed has a capacity of 3,000 lights. 


PRINCETON, CAL.—The Northern California Power Company 
is preparing to extend its lines from Hamilton City to Jacinto, 
where the power is to be used for the operation of irrigating 
pumps. A. 

McFARLAND, CAL.—Ben. M. Maddox, president of the Mount 
Whitney Power & Electric Company, announces that a plant will 
be built here this year and will be in operation by February of 
next year. A. 


ENOLA, PA.—On Thursday, June 23, the new street lights 
were turned on. A banquet was given in honor of the occasion 
and this was followed by a parade through the brilliantly illumi- 
nated streets. 


PEORIA, ILL.—The Peoria Gas and Electric Company has 
elected the following officers: President, H. D. Walbridge; vice- 
president, B. C. Cobb; secretary, W. H. Brown, Peoria, and treas- 
user, A. D. Colvin. Z. 


PORTLAND, ME.—The Prescott Gas and Electric Company, of 
Portland, has been incorporated to deal in gas and electricity, 
with a capital of $100,000. C. E. Eaton is president, and T. L. 
Croteau, treasurer. 


GOLDHILL, ORE.—B. H. Harris, president of the Goldhill 
Railroad and Lumber Company, is about to install a power plant 
here. The electricity will be used to operate certain machinery 
of Mr. Harris’s company. A. 


CAMDEN, PA.—The Carbon Electric Company has been incor- 
porated to manufacture coke gas, and electricity. The capital of 
the company is $500,000 and the incorporators are Charles L. Wal- 
ton, Walter L. Bowen and H. G. H. Fan. 


LONG BEACH, CAL.—C. J. Corbrey has come into control of 
the Long Beach Electrical Company, by purchasing the interest 
of W. H. Tidmarsh, inventor of an electrical fuse. Mr. Corbrey 
announces that the plant will be enlarged some time this year. A. 


LAS VEGAS, N. M.—The Las Vegas Light and Power Com- 
pany has been taken over by the Federal Light and Traction Com- 
pany of New York, a corporation formed for the exclusive owner- 
ship of the light and power companies of Colorado, New Mexico 
and Arizona. A. 


MONTGOMERY, N. Y.—The electric lighting equipment which 
is to be installed in this place will probably be ready for operation 
by the end of September. The contract, which has already been 
executed, provides for nineteen street lamps, at a cost of $16.00 per 
year for each. The contract is for three years. 


FORT WORTH, TEX.—The city of Fort Worth is taking steps 
to enforce an ordinance passed two years ago requiring the elec- 
tric companies to place their wires underground. The city is 
also considering the proposition of selling its lighting plant and 
contracting with the private companies for light. D. 


KLAMATH FALLS, ORE.—C. S. and R. S. Moore, of this city, 
have purchased the interests of Alex Martin, Sr., H. V. Gates and 
E. R. Reams in the Klamath Light and Power Company. The 
Moore Brothers will operate this plant in conjunction with the 
one they own on the west side of the Link River. A 


COLUMBUS, IND.—The Commissioners of Bartholomew County 
have granted a perpetual franchise in East Columbus to the Colum- 
bus Gas and Light Company. The company will extend the service 
and make improvements in the plant. There is some doubt about 
the legality of the franchise because no time limit is stated. S. 


DANBURY, CONN.—The Danbury & Bethel Gas and Electric 
Light Company is preparing to intsall in it power station a new 
steam turbine electric generator which will more than treble the 
capacity of the plant. Two additional 300-horsepower boilers will 
be added to the equipment, and the station will be enlarged. 


TRENTON, N. J.—The Public Service Electric Company was 
incorporated here with an authorized capital stock of $15,000,000. 
The company is to manufacture and distribute electric power. 
The incorporators are Thomas N. McCarter, Edwin W. Hine and 
Dudley Farrand, all officers of the New Jersey Public Service Cor- 
poration. 


MONTICELLO, IA.—The City Electric Light, Heat and Power 
Company, organized here a few weeks ago and capitalized at $30,- 
000, has begun the erection of a new electric light plant. It will 
be operated by water power. The dam which is the best on the 
Maquoketa River, will be raised so that about 200 horsepower will 
be developed. 


JONESBORO, IND.—The Trowbridge & Niverson Bonding Com- 
pany, of Chicago, has purchased the stock held by the town of 
Jonesboro in the electric light and the water plant of that place 
and will make extensive improvement in the properties. New ma- 
chinery and equipment will be added and a twenty-four-hour elec- 
tric service installed. S. 


BERKELEY, CAL.—The Great Western Power Company bas 
obtained a thirty- -five year franchise to supply power to this city. 
The application for the franchise has been under consideration 
by the council for two months and has twice been withdrawn 
for revision. Within three months, the power company will begin 
work on installing its system. A. 


July 2, 1910 


GRANGEVILLE, IDA.-- The Grangeville Light and Power Com- 
pany, Which has been purchased by the Big Bend Light and Power 
Company, is under the management of Eugent Enloe, of Spokane, 
who announces that his company will, within the next three 
months, spend about $50,000 in enlarging the plant and extending 
its service lines to Cottonwood. A. 

OVERTON, TENN.—The Livingston Light and Power Company 
has been incorporated with a capital stock of $15,000. The in- 
corporators are H. E. Speyer, F. E. Bracey, D. W. Harmon, W. H. 
Estes and M. H. Hankins. The purpose of this company is to 
improve and develop the water power of rivers for generating, dis- 
tributing and selling electricity. 


NEWPORT, WASH.—The Northern Idaho and Montana Power 
Campany, which operates electric light and power plants between 
Kalispell, Montana, and Newport, has made a contract with the 
Washington Waterpower Company of Spokane, to provide light and 
power for the cities of Newport, Sandpoint and the intervening 
territory. The contract is to run for ten years. A. 


SAN FRANCISCO, CAL.—City Attorney Long has advised the 
Supervisors that the city has the legal power to erect an elec- 
tric-light plant in Golden Gate Park and that such power must be 
exercised by the Park Commissioners in the absence of an or- 
dinance granting this power to the Board of Public Works. Mr. 
Long holds that the plant can be used solely for furnishing the 
park with light. A. 


ASHLAND, WIS.—The current has been turned on for the 
new electric lights recently installed in the east end of the city, 
and they are giving satisfaction. There are three lamps to every 
block and the avenues are much better lighted now than under 
the old gas-lamp system. The work on the rest of the new lights 
is progressing rapidly, and Ashland will soon be an exceptionally 
well-lighted city. 

AUBURN, CAL.—The Bell Electric Company has notified the 
board of city trustees of Auburn that it will spend $38,000 in 
improving the street lighting system of the city. New lights will 
be put in in all parts of the city, and the trustees will be allowed 
to select the kind that will in their opinion give the best service. 
The lights will be placed on one circuit, so that they can be 
turned off at will. 

SEYMOUR. IND.—The Seymour Public Service Company has 
incorporated capitalized at $100,000. The object of the corporation 
is to build, equip and establish a plant to supply the city of Sey- 
mour and the community adjacent thereto, so far as can be econom- 
ically served, with electric light. heat (including hot water), steam 
and electrical heating and power. J. C. McReynolds, W. W. Layton, 
C. E. Layton and C. W. McReynolds, directors. S. 


SPRINGFIELD, ILL.—The Springfield Light, Heat and Power 
Company has elected officers as follows: President H. B. Wal- 
bridge; first vice-president, B. C. Cobb: second vice-president, J. 
W. Bunn, Springfield; secretary, Harry T. Willett, Springfield; 
treasurer, E. L. Sturtevant: directors, J. C. Klaholt, H. K. Weber, 
B. R. Hieronymous, S. D. Scholes. J. F. Miller, all of Springfield, 
H. D. Walbridge, B. C. Cobb and C. M. Clark. Z. 


SALT LAKE CITY, UTAH.—-William H. Bancroft, president 
of the Utah Light and Railway Plant, has let a contract to West- 
Inghouse, Church, Kerr and Company, of New York, for an 
11.000-horsepower reserve station for his company. It will be 
located on the Jordan River and cost between $600,000 and $750.- 
000. The plant will be installed to provide a continuous supply 
of electricity for lighting and power in Salt Lake and Ogden. A. 


LAPORTE, IND.—-The Childs-Hulswit Company of Grand Rap- 
ids, Mich.. which concern has six branches, one of which is in 
Laporte, has absorbed the Laporte Electric Company by purchase. 
This deal means that the Laporte Electric Light plant and the 
Laporte Gas Light plant will be controlled by the Childs-Hulswit 
syndicate. A. J. Stahl, a large local stockholder, retains his in- 
terest in the Electric company. The consideration was $250,000. S. 


CRAWFORDSVILLE, IND.—The city clerk and trustees of the 
municipal electric light and power plant are asking for bids 
for the installation of steam turbines, electric generators, steam 
boilers, mechanical stokers, motors and transformers, are lamps 
and a large amount of other equipment in the new electric light 
and power plant now building by the city. The Esterline Engi- 
neering Company of Lafayette Is superintending the construction 
of the plant. S. 


CANTON, O.—The Canton Electric Company has announced 
that it will spend $400,000 for improvement to its power plant in 
Fast Seventh Street, within the next year or so, and that the con- 
struction of a $175,000 addition, a boiler room, will be begun im- 
mediately. An important feature of the improvement will be the 
construction of the steel smoke stack, 250 feet high, which it is 
said will he the tallest stack in this section of the country and one 
of the tallest of its type in the United States. 


SEYMOUR, IND.— Stoughton A. Fletcher of Indianapolis, and 
Horace C. Stillwell of Anderson are preparing to let a contract for 
the construction of a waterpower, electric-generating plant to cost 
half a million dollars. A large dam will be built in White River 
and buildings erected installed with machinery to be used for cre- 
ating current for light, heat and power purposes. The current will 
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be used by the large stone quarries, the citizens of Bedford and 
the citizens of the vicinity within a radius of twenty miles, S. 
SAN ANGELO, TEX.—The San Angelo Street Car Company 
has under consideration the extension of its street railway system 
to the southern and western portions of this city. Since the com- 
pany was taken out of the hands of the receiver last fall, its 
business and revenues have greatly increased. In April, this vear, 
35,000 passengers were carried, and in May, 37,832 fares were col- 
lected, while in September, 1909, the number of passengers carried 
was only 8,000. Sam Crowther is now president of the company. 


MILWAUKEF, WIS.—It has been announced by officials of 
the Milwaukee Electric Railway and Light Company that the 
Commerce Street power plant will be increased from 29,000 horse- 
power to 80,000. The new power will come from the installation 
of three mammoth steam turbines of 20.000 horsepower each, in 
the addition to the Commerce Street power house which will be 
built on the ground north of the present plant. Of this increased 
power, 20.000 horsepower will be ready for service by December 
1. Of the remainder, 20,000 will be added in 1911, and 20,000 in 
1912. 


SANTIAGO, CUBA. -A hydroelectric power plant of 4.000 horse- 
power was installed in 1909 on the Maipo River near Santiago. at 
a cost of about $3,000,000. The plant will furnish light for the 
city and power for such industries as may require it. The Govern- 
ment has granted a German company a concession to install an 
electric power plant on the Aconcagua River in the vicinity of 
Los Andes. This plant will supply power to run the government 
railways between Valparaiso and Santiago, a distance of 114 miles, 
and also will provide light for the cities and towns along the 
way. 

DURHAM, N. C.-—-This city has unanimously granted the pe- 
tition of the Southern Power Company, presented by vice-president 
W. S. Lee and others, to carry in transmission lines. Mr. Lee 
states that the company hopes to reach the town within eight 
months, and that a steam plant of 19,000 horsepower may be built 
in Durham to supplement the transmitted current, and for emer- 
gencies should such arise. The location of the 10,000-horsepower 
steam turbine will be either in Greensboro or Durham. it is 
now understood. The company asks for a sixty-year franchise in 
Durham, and includes East and West Durham, at both which sta- 
tions Jarge cotton mills are in operation. L. 


DOUGLAS, ARIZ.—Arrangements have been made for the Cop- 
per Queen Company, which operates a large smelter at Douglas, 
to construct a transmission line to the mines and mill of El Tigre 
Mining Company in El Tigre district, state of Sonora, Mexico, and 
furnish them with electric power. The line will be fifty miles 
long. The Copper Queen Company is already furnishing power for 
the street railway system here, in addition to the power for oper- 
ating its own smelter. El Tigre Mining Company was investigat- 
ing the situation with the view of erecting its own hydroelectric 
plant when it found an opportunity to enter into a contract with 
the Copper Queen Company for power. D. 


MUSKOGEE, OKI.A.—In order to vote a bond issue of $600,000 
for the purpose of building a dam across the Grand River and 
equipping a power plant to furnish power to Muskogee and the 
surrounding towns, the city will ask the next legislature to pass 
a special act permitting it to vote the bond issue. As the city 
is now carrying a bonded indebtedness, and an additional bond 
issue of $600,000 would make the amount in excess of the limit 
allowed under the state laws without a special act of the legis- 


lature, this action is necessary. The power plant will be operated 
by the city and will greatly cheapen the cost of power. The dam 
will also furnish Muskogee with a gravity water supply. D 


ROCK HILL, S. C.— The board of public works of this city 
has closed a contract with R. Parks Rucker, electrical engineer, 
of Charlotte, N. C., for plans and specifications for a municipal 
lighting plant for Rock Hill, work on which will be begun imme- 
diately. The town has been contracting for its liegehting with a 
private concern, the Rock Hill Water and Electric Company, but 
the lighting contract expiring, and the town and company being 
unable to reach an agreement as to terms for a new contract, 
the municipal lighting plant was determined upon, and steps taken 
for securing its installation at once. The town recently voted 
the sum of $285.000 for lights, water and sewerage, so that ample 
funds are available for prosecuting the new municipal under- 
taking. L. 


MEXICO CITY. MEXICO.—The material for the proposed ex- 
tension of the transmission line of the Mexican Light and Power 
Company to the Pachuca mining district. thirty-six miles, is being 
assembled and arrangements made for pushing the construction 
work. The line voltage from the Necaxa hydroelectric plant of the 
company will be 85.000. It is expected that the line will be fin- 
ished early in August. The receiving station at Santa Gertrudis 
which is now under construction will not be finished until about 
the first of the coming year but this will not delay the introdue- 
tion of power into the camp, it is announced. A temporary station 
will be established for giving power service throughout the dis- 
trict. The whole equipment will be on a secale to provide power 
considerably in excess of the current. demanded, pD 
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ELECTRIC RAILWAYS. 


(Special Correspondence.) 

WATERLOO, IOWA.—Ground has been broken for a power 
house for the Waterloo, Cedar Falls & Northern, estimated to 
cost $300,000. It will be of steel and concrete and will have a 
capacity of 8,000 kilowatts. C. 


EL PASO, TEX.—The El Paso Street Railway Company has 
applied for authority to increase its capital stock from $1,500,000 
to $2,500,000, the proceeds of the new stock to be used in im- 
provements and new equipment. 

NEW HAVEN, CONN.—The Connecticut Company has taken out 
a municipal permit for the erection of trolley barns at the corner 
of Grant and Blatchley avenues. The structure will be of brick 
and steel, and the estimated cost is $20,000. 

EUGENE, ORE.—The city council of Springfield at a recent 
meeting granted the Portland, Eugene & Eastern Railway Company 
the franchise for the construction of a street railway system in 
this city. Work on the big bridge across the Willamette River is 
being rushed. 

SAN FRANCISCO, CAL.—A. J. Pon has been granted a twenty- 
five-year franchise for an electric street railroad along Gough 
from McAllister to Market Street. This road is the outcome of a 
protest of the Fillmore Street Improvement Club against the con- 
gested traffic on Fillmore Street. A. 

FOREST CITY, S. D.—The Forest City and Mason City Rail- 
road, with headquarters at Watertown, S. D., has been incorporated 
by Dr. Koto and C. Christofferson, of Forest City, for the con- 
struction of an electric line from Mason City, Iowa, to Forest 
City, S. D., a distance of thirty miles. 


SWEETWATER, TEXAS.—C. M. McLain, G. E. Romsey and 
W. E. Barrow of Sweetwater have been granted a franchise by the 
city council for the construction of an electric street railway here. 
The promotors of the project must have at least three miles of 
track finished and in operation within two years. D. 


FORT SMITH, ARK.—A movement has been started at Mag- 
nolia to establish an electric railway line from that town to the 
agricultural college, two miles north of the city. It is the in- 
tention of the promoters ultimately to exend the line from Magnolia 
to Magnesia and McNeil. The company that will undertake the en- 
terprise is to be capitalized at $100,000. 

NORWALK, OHIO.—The Shelby, Norwalk & Mansfield Elec- 
tric Railway Company has closed a deal whereby cars will be run 
direct from Mansfield to Sandusky this summer. Heretofore cars 
were operated only as far as Shelby but the contract with the 
Mansfield & Shelby Traction Company will result in limited cars 
being put in service between Mansfield and Sandusky, in a short 
time. H. 

LIMA, O.—The Western Ohio Railroad Company, with head- 
quarters at Lima, and having $10,000 capital stock, has been in- 
corporated to operate a trolley line between Dayton and Toledo and 
also connecting Wapakoneta, Celina, St. Marys and Laramie. The 
incorporators of the new line are Frank H. Ginn, Albert E. Green, 
Glenn M. Cummings, Grover Higgins, and John M. Garfield, all of 
Cleveland. 

GARY, IND.—The officials of the Gary Interurban Railway 
have refused an offer of $500,000 made by the Consolidated City 
Railway Company, of Chicago, for its property. The Gary Inter- 
urban Railway is a new company operating only fifteen miles of 
trackage but has very valuable franchises and is now working 
on plans to connect all of the cities of the Calumet region with 
a network of rails. 

SPRINGFIELD, MO.—Articles of association of the Jefferson 
Street Railway Company were filed for record with Recorder J. R. 
Whitlock.The capital stock of the company is $25,000, all of which 
has been subscribed and full paid. The share-holders are F. E. Mil- 
ler, H. S. Jewell, H. B. McDaniel and Frank Curran each of whom 
hold twenty-five shares of stock. They also constitute the board 
of directors for the first year. 

OAKLAND, CAL.—The wharves and waterfront committee of 
the city council, has recommended the passage of an ordinance, 
granting the San Francisco, Oakland and San Jose Railway, a 
franchise for 1,000 feet of wharfage space on the western water 
front. This strip includes the existing Key Route pier for which 
a franchise was never granted. The railroad company will pay 
the city $75,000 rental during the fifty years term of the fran- 
chise. A. 

MILWAUKEE. WIS.—The Milwaukee Electric Railway and 
Light Company has purchased 80 feet of land adjoining its Com- 
merce Street power plant and will erect an addition sufficient to 
provide 60,000 horsepower, making the total at that point 80,000. 
The new equipment will consist of steam turbines, and 20,000 horse- 
power will be supplied by Dec. 1. This is made necessary not only 
by the growth of the system but by the increase of power demanded 
by the new city cars, which will require twice as much power as 
the present ones. The new cars will be in use soon. 


LIMA. OHIO.—At the annual meeting of the Western Ohio 
Electric held here recently, the system was re-financed, and it is 
said all the bonds were sold. 
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pany leases its line to the Western Ohio Railroad Company, a. 
newly organized corporation with a capital of $1,000,000. Cer- 
tificates of the old company will be exchanged for certificates of 
the new. The action means the absorption of the old company by 
the new, the Fostoria-Fremont link being provided for by a $500,- 
000 bond issue already subscribed. Cleveland capitalists will be 
in control of the new company and the same officials will have 
charge. The system extends from Fremont to Piqua, with a branch 
to Celina, O. H. 
INDIANAPOLIS, IND.—The Ft. Wayne and Winona Traction 
Company, recently formed, has filed articles of incorporation with 
the secretary of state. The corporation is capitalized at $100,000, 
divided into shares of $10 each. The purpose of the company 
is to build, maintain and operate a line or system of street and 
interurban railways into, through and connecting Ft. Wayne, Ar- 
cola, Coesse, Columbia City, Larwill, Pierceton, Wooster, Wiona 
and Warsaw, in Allen, Whitley and Koscuisko counties; also to 
produce and distribute electricity for light, heat and power pur- 
poses. The company’s principal office and place of business will 
be in Ft. Wayne, Ind. J. A. Barry, Edward G. Hoffman, R. A. 
Barry, E. W. Cook and G. M. Lesslie are the directors. It is 
promised that work on the line will be begun soon. The line will 
be forty miles in length and will pass through one of the richest 
farming territories and connect numerous prosperous towns and 
cities. S. 
GREENVILLE, S. C.—The Southern Railway has made defi- 
nite announcement that it will put on gas-electric motor cars for 
passenger service in the Greenville district as soon as these cars 
can be turned out by the shops. The company announced some 
weeks ago that the use of the gas-electric cars was contem- 
plated in some of the more crowded and congested sections, and 
the above announcement is in pursuance of the policy then re 
ferred to. The General Electric Company has agreed to return 
to the Southern a motor car experimented with some time ago, 
and this will be utilized until the new cars ordered shall have 
been completed. Two gas-electric cars are being built by the 
General Electric Company, and a gasoline car is being constructed 
by the McKeen Motor Car Company, of Omaha, Neb., for the same 
territory. The use of these cars will probably be the beginning of 
the general adoption of this service for short trips, and to relieve 
congested conditions whenever these may arise, upon short no- 
tice. L. 


TELEPHONE AND TELEGRAPH. 


(Spectal Correspondence.) 


DICKINSON, N. D.—The Independent Telephone Company is 
erecting a new building and rearranging its entire system of 
wires. C. 


SAN JOSE, CAL.—The Orchards Rural Telephone Company 
has been granted permission to erect a telephone line on Las 
Animas, Murray and Cohansey avenues. A. 


SEMINARY, MISS.—The People’s Telephone Company has 
sold to the Cumberland Telephone Company its holdings at this 
place. The Cumberland company has been granted a franchise 
for fifty years. 

CHARLESTON, MISS.—The Cumberland Telephone and Tele- 
graph Company is making extensive improvements on its lines and 
plants in Charleston, installing a large number of new telephones 
and putting in additional cables. 

TLAXIACO, STATE OF CAXACA, MEX.—The district of Tlax- 
iaco has just completed 315 miles of telephone lines in this dis- 
trict. The formal inauguration of the systems will take place 
at the centennial of Mexico’s independence in September. D. 


NEW CASTLE, IND.—The directors of the New Castle Inde- 
pendent Telephone Company are preparing to expend $65,000 in the 
improvement and rehabilitating the plant in this city. The Central 
Union Telephone Company will also expend about $15,000 in im- 
proving its system in this place. S. 


LOS ANGELES, CAL.—Neither the Sunset nor the Home Tele- 
phone Companies will take new subscribers until the bankers who 
are carrying the bonds of the companies are satisfied with the 
rates fixed and furnish money for additional improvements. The 
Sunset Company refuses to make any extensions or improvements 
that are not obligatory. A. 


RENO, NEV.—Manager Brown, of the Postal Telegraph Com- 
pany’s Reno office, announces that the work of building the line 
east across Nevada to Salt Lake City will commence in a short 
time. The right of way has been secured and the material is be- 
ing assembled. When this line is completed, the Postal will have 
a direct line across the Continent, A. 


AUSTIN, TEX.—The Texas Telegraph and Telephone Com- 
pany has under consideration large extensions and improvements 
at Llano. The company elected the following officers at its recent 
meeting here: President, C. C. Gibbs of San Antonio; vice-presi- 
dent, William R. Hamby, Austin; secretary, George W. Polk, San 
Antonio; superintendent, R. F. Henry; treasurer, C. C. Gibbs. D. 

FT. WAYNE, IND.-The Home Telephone Company has just 
completed a new line to Auburn and installed a new central energy 
equipment of the common battery type. The company is building 
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a new line between Ft. Wayne and Coranna and will next enter 
upon the work of constructing farm lines out of Ft. Wayne for a 
number of miles along the turnpikes, The company has installed 
thirty-two private exchanges in business houses during the past 
vear. S. 

HOUSTON, TEX. Frank E. Ebersole, an electrical engineer of 
Omaha, has begun to fulfill a contract for the installation of the 
Houston Home Telephone Company, which will be operated in 
Houston and surrounding territory as a rival of the Southwestern 
Telephone Company. The new exchange will cost $1,200,000, and 
will be operated automatically, doing away with the necessity for 
central exchanges. It is the intention of the promoters to extend 
to Galveston. 

HAMLIN, TEX.—A group of citizens of Hamlin has applied 
to the city council for franchise for a local and long distance tele- 
phone system here. The petitioners agree to allow the city to 
govern the rates with a minimum basis rate and to have option 
to purchase and own the system after three vears under certain 
terms and conditions. The system will operate in competition 
with the Southwestern Telegraph and Telephone Company, which 
has a system here. D. 


ELECTRICAL SECURITIES. 


Although depressing influences were brought to bear on the 
market, there was on the whole a very slight lowering of the 
value of securities during the past week. In the total of 173 stocks 
which were dealt in, only fifty-seven show any lowering, while 
ninety-six show an advance in price. The remaining twenty-seven 
are unchanged. A gratifying event of the week was the com- 
promise reached by the packing interests and the railroads, due 
to the efforts of George W. Perkins of J. P. Morgan & Company. 
The packers acknowledge that the roads are entitled to appreciable 
increase in rates and with this compromise as a precedent it is 
believed that other large interests which contribute to traffic will 
reach similarly successful agreements with the carriers. 

The Pittsfleld Electric Company has petitioned the Massa- 
chusetts Gas Commission for right to increase its stock from 
225,000 to $450,000. 

The West End Street Railway Company has petitioned the 
Massachusetts Railroad Commission for authority to issue $850,- 
bonds for reduction of debt to lessee, Boston Elevated. 

Directors of the Nashville Railway and Light Company have 
Increased the annual dividend to 3 per cent, payable quarterly. 

The New York Stock Exchange has admitted to its list $13. 
890.000 California Gas and Electric Corporation unifying and re- 
funding mortgage five per cent thirty-year bonds, due 1937. 

The Commonwealth-Edison’s new bond issue will be little in 
excess of the $5,335,000 Chicago-Edison 5s to be retired. It has 
outstanding $19,500,000 first mortgage 5s and will have but one 
Class of mortgage debt. Earnings are increasing satisfactorily 
and this year's special requirements were provided for by the 
sale of $3,000,000 new stock. The company’s largest project in 
hand is the new station on the north branch of the river. All the 
members of the syndicate that has underwritten the new bond 
issne, except the Continental National, have been interested in 
previous financing by the company, including its first $10,000,000 
bond issue. Eight local banks and bond firms are included. 

May gross earnings of the Kings County Electric Light and 
Power Company increased $42.424, or 14.25 per cent over the 
same month last year. These were distributed as follows: $22.851 
or 15.60 per cent Increase in operating expenses; $450 or 1.34 
per cent in depreciation and $11.757 or 23.17 per cent in fixed 
charges including interest on unfunded debt. The increase in 
bonds by issuance of $2,500,000 six per cent twelve year deben- 
tures adds $12.500 a month to fixed charges so that the increase 
In May fixed charges was slightly offset by a decrease in the 
amount of unfunded debt with consequent increase in unfunded 
debt interest charges. While earnings for May were only at the 
rate of &.4 per cent a year, the five months ending May 31 show 
returns at the rate of 10.15 per cent a year. Lost year 8.41 per 
cent was earned on the $10,000,000 stock outstanding. 


DIVIDENDS. 


_ American Power and Light Company; the regular quarterly 
dividend of one and one-half per cent on the preferred stock, 
payable July 1 to stock of record June 27. 

American Telephone and Telegraph Company; regular quar- 
rel Ha of $2 a share, payable July 15 to stock of record 

1e ), 

Bell Telephone Company of Canada; regular quraterly divi- 
dend of two per cent. payable July 15 to stock of record June 24. 

Carolina Power and Light Company; preferred quarterly divi- 
dend of One and one-half per cent, payable July 1. 

Central and South American Telegraph Company: quarterly 
dividend of one and one-half per cent, payable July &. 

Chicago City & Connecting Railways Company; two and one- 
fourth per cent on the preferred and one per cent on the com- 
mon stocks, payable to stock of record June 21. 

Chicago City Railway Company, regular quarterly dividend of 
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Cincinnati & Hamilton Traction Company; quarterly preferred 
dividend of one and one-fourth per cent, and common dividend of 
five-eights of one per cent, both payable July 1. 

Cleveland Railway Company; quarterly dividend of one and 
one-half per cent, payable July 1. 

Columbus Light. Heat and Power Company: common divi- 
dend of two per cent and preferred dividend of one and one-half 
per cent, payable July 1. 

Columbus Railway and Light Company; quarterly dividend of 
three-quarters of one per cent. payable July 1. 

Consolidated Traction Company of New Jersey; regular semi- 
annual of two per cent, payable July 15 as registered July 15. 

Demorara Electric Company; quarterly dividend of one per 
cent, payable July 2. 

Edison Electric Hluminating Company of Boston; quarterly 
dividend of three per cent, placing stock on regular twelve per 
cent basis, payable July 15. 

Electrical Utilities Corporation; semi-annual preferred stock 
dividend No. 1 of two and one-half per cent, payable July 1 to 
stock of record June 27. 

Gary & Interurban Railway Company; an Initial dividend of 
one per cent, payable July 10. 

Halifax Electric Tramways: quarterly dividend of one and 
three-quarters per cent, payable July 2. 

Kansas Gas and Electric Company: quarterly dividend of one 
and one-quarter per cent, payable July 1. 

Little Rock Railway and Electric Company; 
dend of three per cent, payable June 30. 

Manchester Traction, Light and Power Company; $2, payable 
July 15. 

Mexican Telegraph Company; quarterly dividend of two and 
one-half per cent, payable July 15. 

Massachusetts Lighting Companies; quarterly dividend of one 
and three-quarters per cent, payable July 15. 

Northwestern Elevated Railroad Company; quarterly dividend 
of one per cent, payable July 18. 

Pacific Coast Power Company; 
July 16. 

Public Service Corporation of New Jersey: quarterly dividend 
of one and one-quarter per cent, payable June 30. 

Tri-City Railway and Light Company: regular quarterly div- 
idend of one and one-half per cent on the preterred stock, pay- 
able July 1 to stock of record June 22. 

Westinghouse Electric and Manufacturing Company; 
quarterly dividend of one and three-quarters per cent on 
ferred stock, payable July 15. 


preferred divi- 


$2.50 per share, payable 
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PERSONAL MENTION. 


C. T. ANDERSON, has been appointed manager of the Chicago 
office, 1616 Fisher Building, of the C. W. Hunt Company, New 
York, builders of coal handling, conveying and hoisting machinery. 


SAMUEL D. GLOSS, formerly with the Simplex Electrical 
Company, has been appointed sales manager of the Atlantic In- 
sulated Wire and Cable Company to succeed the late George F. 
Porter. i 

GEORGE H. WALBRIDGE, formerly of Colorado Springs, 
Col., has been elected president of the Central Colorado Power 
Company to succeed J. R. McKee. The office of general manager, 
from which Mr. Walbridge resigned, will be filled by F. C. Walcott 
of the banking and brokerage firm of Wm. P. Bonbright & Com- 
pany of New York, London and Colorado Springs. 


W. B. FOSHAY has been transferred to the Columbia Power 
and Light Company, of Walla Walla, Wash., from Wichita, Kans., 
where he has been manager and assistant secretary of the Kansas 
Gas and Electric Company. Mr. Foshay was formerly with the 
United Gas Improvement Company at Tarrytown, N. Y., and later 
held positions at Hutchinson, Kans., and Ft. Dodge, Iowa. At the 
latter place he rebuilt the gas and electric plant and distribution 
system. While at Wichita, Mr. Foshay installed the ‘‘Watch 
Wichita Win” sign, which was instrumental in largely increasing 
the business there. 

EDWIN RUTHVEN WEEKS, of Kansas City, Mo., one of the 
most active workers in the early days of the National Electric 
Light Association, has called our attention to a discrepancy which 
appeared in the tabulation giving the dates and places and names 
of the presidents of the conventions which have been held by the 
National Electric Light Association. Mr. Weeks points out that 
at the Detroit convention, August 31 to September 2, 1886, while 
J. F. Morrison was president of the association he was not present 
at any of the convention sessions, and they were all conducted with 
Vice-President Weeks in the chair. Mr. Weeks was president of 
the Kansas City convention of February 11 to 14, 1890, and Mars- 
den J. Perry was elected president at the closing session of that 
convention. 

JOHN T. KELLY, of Pittsfield, Mass., was recently awarded 
the John Scott medal on the recommendation of the Franklin 
Institute of Philadelphia. The medal was given in recognition of 
inventions and improvements in piano players. Mr. Kelly has 
since an early age, been interested in electrical subjects and in 
science of all kinds. At the age of nineteen he was graduated 
from the Stevens institute, having done special work in chemistry 
and in electrical measurements. After graduation he was em- 
ployed as a chemist in the laboratory of Thomas A. Edison, going 
from there into the electrical work of the Western Electric Com- 
pany. A few years later he became assistant to Edward Weston, 
who was at that time chief electrician of the United States Elec- 
tric Lighting Company. When Mr. Weston resigned from the 
United States Company, Mr. Kelley was appointed to take his 
place, and remained in charge of the electrical work until the 
company was absorbed by the Westinghouse Electric and Manu- 
facturing Company. He then became electrician of the Newark 
shops of the combined companies. Resigning from this position 
Mr. Kelly became connected with the Stanley Laboratory Com- 
pany and was afterwards made consulting engineer of the Stanley 
Electric Manufacturing Company of Pittsfield, Mass., which posi- 
tion he still retains. He has always been active in electrical 
inventions, and was the originator of a number of electrical meas- 


uring instruments. 
OBITUARY. 


HENRY GREENFIELD, president of the Highland Telephone 
Company and at one time a resident of Greenpoint, N. Y., died last 
week at Central Valley, N. Y., of blood poisoning caused by a cut 
from a rusty nail. Mr. Greenfield, who was sixty-seven years of 
age, was born in Germany and came to this country in his twen- 
tieth year. 

GEORGE N. EASTMAN died on June 14 at Riverside, Calif., Mr. 
Eastman was born in Canada, but moved to Michigan at an early 
age and attended the Michigan Agricultural College. He began 
work with the Commonwealth Edison Company of Chicago in 
March, 1898, but about five years ago his health broke down and 
after sojourning in Europe, he went to California where he has 
since resided. Mr. Eastman was a member of the Western Society 
of Engineers and the American Institute of Electrical Engineers, 
and has written a number of valuable papers on technical subjects. 


WILLIAM HENRY BROWN, of Philadelphia, formerly chief 
engineer of the Pennsylvania Railroad, died suddenly a short time 
ago in Belfast, Ireland, from heart failure. Mr. Brown was born 
in Lancaster County, Pa., Feb. 29, 1836. His connection with 
the Pennsylvania Railroad dated back to the Civil War, when he 
served under Colonel Thomas A. Scott, who had charge of the mili- 
tary railroad forces. He also served as engineer of the United 
States military railroads in northern Virginia. In the sixties, Mr. 
Brown helped complete the Pan Handle Railroad and after occu- 
pying various positions with the Pennsylvania Railroad Company, 
was made chief engineer on June 1, 1881. He was retired Feb- 
ruary 28, 1906, on a pension. 
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LEGAL NOTES. 


TELEGRAPH AND TELEPHONE COMPANIES INCLUDED IN 
COMMISSION LAW.—The supreme court of Nebraska holds. West- 
ern Union Telegraph Company vs. State, 124 N. W. R., 937, that 
chapter ninety of the laws of 1907, commonly known as the “State 
Railway Commission Law,” an act creating such commission, pro- 
viding a method of fixing rates, etc., in so far as its provisions 
relate to the prevention of abuses, extortions, and unjust discrim- 
inations, is applicable to common carriers of news and intelli- 
gence, such as telegraph and telephone companies, as well as to 
common carriers of goods and passengers. 

PECULIAR RIGHTS AND DUTIES BETWEEN ELECTRICAL 
COMPANIES.—The peculiar nature of the business that telephone, 
telegraph, light and power companies are engaged in, the liability 
of their wires to interfere with each other, and through the 
medium of each other’s wires, to inflict great damage, not only to 
the property of each other, but to endanger the lives of their 
employes and of their patrons, the public, the appellate court of 
Indiana says, in Beaming vs. South Bend Electric Company. 90 
N. E. R., 786, create rights, duties and obligations of such com- 
panies with reference to each other peculiar to the business. The 
mutual interest of the companies concerned and the safety and 
protection of the public require that the employes of each com- 
pany shall be accorded the right to use the other’s poles, and 
handle their wires, when necessary to locate and remedy defects 
arising from their wires crossing each other, and these considera- 
tions would seem to require each company to exercise reasonable. 
care to protect the employes of the other so engaged. 


NEW INCORPORATIONS. 


TOLEDO, OHIO.—Among new incorporations was the S. L. 
Electric Company, with an authorized capital stock of $5,000. The 
concern has secured business quarters at 243 Michigan Street, and 
will do a general electrical engineering business. H. 

COMO, N. J.—The Como Electrical Company has been incor- 
porated to manufacture electrical and mechanical devices, with a 
capital of $50,000. The incorporators are: W. W. Rowan, Asbury 
Park; T. Hickley, Spring Lake; W. E. Anderson, Englishtown. 

ALBANY, N. Y.—The International Electric Protection Com- 
pany of New York was incorporated to manufacture electric sig- 
naling systems. The capital is $5,000,000 and the directors are 
Frank Rhodes, S. H. Freund, A, M. Trueb, J. J. Quinlan, New York; 
Roberts Walker, Scarsdale; H. M. Sloan, Douglaston, L. I.; F. A. 
Smith East Orange, N. J. 

NEW YORK, N. Y.—Articles of incorporation have been taken 
out with the New York secretary of state by the Multiple Unit 
Electric Company of New York city. The concern will manufacture 
and deal in electric furnaces and cooking apparatus. The capita! 
stock is $100,000 and the directors are Moses M. Riglander and 
Jacob W. Riglander of No. 49 Maiden Lane, New York city, and 
Milton M. Kohn, of No. 253 Broadway, New York city. T 


PROPOSALS. 


TACOMA, WASH.—Nicholas Lawson, commissioner of light 
and water, will receive bids up to 2 p. m., July 5, for the construc- 
tion of a stone, concrete and brick substation at South Twenty-fifth 
and C. Streets. The cost is to be about $95,200. C. 

POWER PLANT, INDIANOLA, IA.—This city will receive bids 
until July 11, for one 150-kilowatt direct-current, engine-type gen- 
erator, and one 16 by 36 inch Corliss engine, both machines to be 
delivered and erected by the contractors. C. C. Litzenberg is city 
electrician. 

POST OFFICE, LEWISTON, IDA.—The office of the Supervis- 
ing Architect, Washington, D. C., will receive sealed bids until July 
27 for the construction, complete (including plumbing, gas-piping, 
heating apparatus, electric conduits and wiring), or the United 
States post-office at Lewiston, Ida., in accordance with drawings 
and specifications, copies of which may be obtained from custodian 
of site at Lewiston, Ida., or at the Supervising Architect’s office. 


NAVY DEPARTMENT SUPPLIES.—The Bureau of Supplies 
and Accounts, Navy Department, Washington, D. C., will open bids 
on naval supplies on the dates given below. Bidders interested 
therein should make early application for copies of the schedule, 
giving the schedule numbers desired. Schedules can be obtained 
from the Navy Pay Office nearest each navy yard. Bids will be 
asked on the following supplies. 


Date of Places of Sched- 
Opening. Material. Quantity. Delivery. ule No. 
July 12 — Apparatus, telegraph, 
Wireless censere a oe beat 2g cn oR A ees Rrooklyn, N.Y... 2647 
Cable, electrical........ 5,963 feet...... Philadelphia, Pa. ..2658 
Generator, motor....... E adeeb a Washington, D. C...2661 
Holders, fuse............ Miscellaneous. Brooklyn, N. Y......2648 
July 26—Carbons, searchlight..... Miscellaneous.. Mare Island, Cal...2653 
Jars, Leyden............ 360 ............ Mare Island, .Cal...2653 
Lamps, navigators’, 
electrical ci ceonccdecs OF ea aan ll de fate Mare Island, Cal...2663 
Micanite, plate.......... 190 pounds..... Mare Island, Cal...2653 
Tape, insulating, rubber 300 ponnds..... Mare Island, Cal...2653 
Tape, insulating, cotton 1,850 pounds...Mare Island, Cal...2653 
Tubes, conduit, stuffing. Miscellaneous.. Ware Island, Cal...2653 
Wire, platinum. ......... 414 ouncesss... Mare Island, Cal...2653 
Wire, rat-tail........... Miscellaneous,-Mare Islands Cal. ..2653 
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INDUSTRIAL ITEMS. 


THE DELTA-STAR ELECTRIC COMPANY, Chicago, HM., has 
distributed a loose leaf bulletin containing prices on Delta-Star spe- 
cialties, as well as a good deal of valuable information and formula. 


THE DETROIT FUSE AND MANUFACTURING COMPANY 
has opened a Chicago agency with the Continental Electric Com- 
pany at 221 South Clinton street, where a complete stock of 
Arcless B fuses and Detroit switches will be kept. 


THE AMERICAN INSULATED WIRE AND CABLE COM- 
PANY, Chicago, IH., through N. T. Brenner, president, states that 
it is possible that it will enter the rubber-covered wire field. 
The company contemplates increasing its capital to carry out the 
above venture, 

THE PITTSBURGH TRANSFORMER COMPANY, Pittsburgh, 
Pa.. is mailing to the trade an attractive loose-leaf booklet on 
Pittsburgh transformers. Distributing transformers, mill-type. oil- 
insulated water-cooled transformers and tungsten = sign-lighting 
low-voltage transformers are described and in each case photo- 
graphs of both the complete transformer and views with cover 
removed are shown. An interesting view shown is that of a car- 
load shipment of furnace transformers for the United States 
Steel Corporation. 


THE AMERICAN ARC LAMP COMPANY, Kalamazoo, Mich., 
manufacturer of miniature inclosed arc lamps, is distributing 
Bulletin No. 43, devoted particularly to lamps suitable for shop 
lighting. The bulletin contains descriptions of the American 
standard direct-current multiple shop lamp with eighteen-inch steel 
porcelain enameled shade; standard outdoor lamp with clear outer 
globe and standard and miniature lamps for store and office use. 
A feature of these lamps is the patented cover, which may readily 
be opened, permitting access to the interior from every direction 


THE CUTLER-HAMMER CLUTCH COMPANY, Milwaukee, 
Wis.. has issued a folder calling attention to the work that can be 
done by “One Man and a Magnet.” Six illustrations which appear 
in the folder show how one man (the crane operator) and a lifting 
magnet can perform various tasks more quickly and economically 
than is possible by any other means. These magnets are used for 
unloading pig iron, handling scrap, castings and doing other work 
involving lifting. A large cross-section drawing of the magnet is 
given and each part of the apparatus and each feature of construc- 
tion described. 


THE EXCELLO ARC LAMP COMPANY has issued a valu- 
able publication on flaming arc illumination. At first is given a 
short review of how the flaming arc lamp came to be developed 
and of the many situations for which it was found particularly 
suitable, such as advertising street Hghting. mill and foundry 
lighting, ete. The elementary principles of the flaming arc are 
explained and how these are carried out in Excello lamps is clearly 
described. After giving the advantages of these lamps there is 
a discussion of their light distribution and a comparison of their 
ultimate economy as compared with the ordinary enclosed arcs. 


THE OHIO BRASS COMPANY. Mansfield, Ohio, has ready for 
distribution Catalog No. 8 and Catalog H. The former is an at- 
tractive bound book of 170 pages and contains a complete line 
of perfected appliances used in the construction, maintenance aad 
operation of electric railways, mine-haulage systems and trans- 
mission lines. All of the appliances listed are fully described and 
complete engineering data given. Catalog H is devoted to Ohio 
radiator valves, union elbows, globe anglue check valves, pres- 
sure regulating valves and steam specialties. Both publications 
contains numerous views and diagrams of the apparatus listed. 


THE HEMMING MANUFACTURING COMPANY. New York, 
N. Y. has recently issued a booklet descriptive of Hemming in- 
sulation. The booklet not only explains the nature of this spe- 
cially-prepared fireproof and waterproof insulation, but also gives 
a number of illustrations showing the forms into which insulating 
material is molded. “Hemit,” which is the name given to this 
material, is very hard, though not brittle. It may be used in either 
high-tension or low-tension work and a partial list of the uses to 
, Which it may be put is contained in the booklet. The company in- 
vites proposals and offers to design and send free samples of any 
special insulating parts. 


THE GARWOOD ELECTRIC COMPANY, New York, N. Y., 
has appointed the Varney Electrical Supply Company, 235 South 
Meridian Street, Indianapolis, Ind., its agent in the territory cov- 
ering that portion of Indiana south of a line drawn east and west 
through Fort Wayne, except Bedford and within a radius of ten 
miles of Bedford; that portion of Kentucky bounded on the east 
by a line drawn north and south through Frankfort and Including 
Frankfort and on the west by a line drawn north and south through 
Henderson and including Henderson. The same company has also 
appointed the Electrical Manufacturers Sales Company, of Denver, 
Colo., its agent in the territory covered by Colorado, Wyoming, 
Utah, New Mexico and easterr half of Idaho. 


THE WESTERN ELECTRIC COMPANY has just issued its 
bulletin 5533, describing Hawthorn series-incandescent lighting sys- 
tem with Sunbeam Mazda lamps. This bulletin gives details of 
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and operating data for lamps and constant current transformers 
suitable for use on series lighting circuits. It lists standard 
switchboard panels for controlling lighting circuits, and pole 
brackets, hoods and reflectors for use in the construction of these 
circuits. This bulletin also describes and lists the standard porce- 
lain series socket with antomatic cut-out, which becomes effective 
in case of any particular lamp being damaged. A new device 
brought to notice in this bulletin is the safety automatic cut-out, a 
device for protecting series street lighting circuits in case any por- 
tion becomes ruptured. This bulletin as a whole gives valuable in- 
formation and sufficient data for use in laying out series circuits 
for lighting suburban or residential districts. 


THE GREGORY ELECTRIC COMPANY, Chicago, Ill., reports 
unusually good business both for export and domestic shipment. 
Among the former may be mentioned a carload of electrical ma- 
chinery and engines to Japan, a generator and other equip- 
ment to Venezuela. Among domestic shipments may be mentioned 
two carloads of induction motors to the Cleveland Worsted Mills, 
Cleveland, Ohio, a carload of motors and generators to Wright & 
Sweeney Company, Tacoma, Wash., a carload of motors to Hart- 
Parr Company, Charles City, Towa, a carload of motors to Hicks 
Locomotive and Car Works, Chicago Heights, HI., a carload of Na- 
tional motors to the Pacific Cooperage Company, San Francisco, 
Calif.. a General Electric alternator to the Helena Gas Company, 
Helena, Ark., a General Electric generator and engine to W. H. 
Lagb, Houghton, Mich., a Westinghouse generator to the Winters 
and Prophet Canning Company. Mt. Morris, N. Y., and a General 
Electric alternator to the Tiffin Electric Company, Tiftin, Ohio. 


THE PARAGON SELLERS COMPANY, of 56 Fifth avenue, 
Chicago, Ill.. announces that it has taken over the business of 
the Durant Electric Supplies Company and of F. W. Pardee of 
the same address. The personnel of the new company is as 
follows: President, E. M. Platt; vice president, F. W. Pardee: 
secretary, E. E. Dewey; treasurer, R. E. Macduff. The personnel 
of the new company is practically the same as that of the old 
and the business will be carried on along the same lines as the 
old business of the Durant Electric Supplies Company and F. W. 
Pardee. The Paragon Sellers Company is the exclusive producer 
of “Ironite’ duplex drop wire used by telephone companies and 
of the “Paragon” specialties including the “Paragon” ground 
cone, “Paragon” self-tying knob, “Paragon” messenger support, and 
“Paragon” battery box. The Paragon Sellers Company claims of 
the ground cone that its total cost installed is less than the cost 
of ordinary ground plates, junk copper, etc. Literature covering 
any of the above specialties will be sent on request. 


THE GENERAL ELECTRIC COMPANY, Schenectady, N. Y., 
has issued Bulletin 4739, describing the General Electric Mazda 
incandescent lamp which has an improved tungsten filament and 
gives the high efficiency of one to one and one-fourth watts per 
candle. The bulletin describes this lamp in great detail, and 
illustrates the various sizes of this type of lamp for use on mul- 
tiple circuits. It contains tables showing cost of operation and 
life, effect of voltage variation on candlepower and watts, relative 
costs of lighting with various lamps for equal illumination, etc., 
etc. It also devotes considerable space to the reflectors necessary 
to give the best results. In Bulletin 4744, just issued by the Gen- 
eral Electric Company, is described a device designed for the 
purpose of making the periodical calibration of service watt- 
meters most efficiently and with the least possible annoyance to 
the customer. The device is known as a meter testing rheostat. 
and is so arranged as to give various loads with little trouble 
to the person testing. 


DATES AHEAD. 

American Society for Testing Materials. 
Atlantic City, N. J., June 28-July 2. 

Canadian Electrical Association. Annual convention, 
Rosseau, Ontario, Canada, July 6, 7 and 8. 

American Society of Heating and Ventilating Engineers. 
Semi-annual meeting, St. Louis, Mo., June 30-July 1. 

Southern Textile Association. Convention, Augusta, Ga., July 2. 

National Electric Contractors’ Association. Annual convention, 
Atlantic City, N, J., July 20, 21 and 22. 

Ohio Electric Light Association. 
Point, Ohio, July 26, 27 and 28. 

Michigan Electrical Association. 
Huron, Mich., August 16, 17 and 18. 

League of American Municipalities. 
Paul, Minn., August 23-26. 

Pacific Coast Electrical Exposition. 
gust 20 to August 27, 1910. 

New England Section, National Electric Light Association. Fall 
convention, Pleasant Point, New London, Conn., September 13 
and 14. 

Colorado Electric Light. Power and Railway Association. 
Next convention, Glenwood Springs, Col., September 21, 22 and 23. 

American Street and Interurban Railway Association. An- 
nual convention, Atlantic City, N. J., October 10-14, 


Annual meeting. 


Lake 


Annual convention, Cedar 


Annual Port 


convention, 
Annual convention, St. 
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RECORD OF ELECTRICAL PATENTS. 


Issued (United States Patent Office) June 21, 1910. 


961,754. MUSIC-ROLL PRODUCER FOR SELF-PLAYING 
PIANOS. Donald M. Cloak, Dover, Del. Filed Dec. 22, 1909. 
A piano keyboard has keys controlling an electire circuit for 
operating an electromagnetically actuated perforation-spacing 
device. : 

961,776. ELECTRICAL MEANS FOR OPERATING CLOCK-PEN- 
DULUMS. John F. Holmes, Waterbury, Conn. Filed July 27, 
1909. An arm connected to and carried by the pendulum 
bears a contact pin: a block of insulating material, having an 
elliptical groove, guides the pin of the arm; a metallic plate 
is set in the groove to contact with the pin; and a magnet 
has an arm bearing an armature with attached means for en- 
gaging and throwing the pendulum rod with each complete 
forward and backward swing. 

961,786. TROLLEY-WHEEL GUARD. Henry L. Miller, St. Louis, 
Mo. Filed Sept. 21, 1909. A pair of plates disposed in parallel 
upon the opposite sides of the harp are concentrically and 
pivotally mounted with the pulley disposed in the harp; up- 
wardly extended projections are disposed in parallel from the 
plates projected over the edges of the pulley; projections are 
disposed on the plates upon the opposite sides of the upwardly 
projected projections mounted in parallel and engaged about 
the edges of the pulley, all of the projections being diverged 
upwardly and outwardly from the pulley; and means are pro- 
vided for tensionally holding the upwardly extended projec- 
tions in normal position. : 


961,805. ELECTROMAGNET. Campbell Scott, Yonkers, N. Y., 
assignor to Otis Elevator Company, Jersey City, N. J. Filed 
July 30, 1906. Covered wire is wound spirally and in super- 
imposed layers on a paper spool, and a moisture-proof, strong, 
adhesive insulation impregnates the paper spool and filling, 
substantially,‘ all the interstices betweenthe wire and the 
spool, and between the successive convolutions and layers of 
the wire. 


961,815. TELEPHONE RELAY OR REPEATER. Louis W. South- 
gate, Worcester, Mass. Filed March 3, 1902. A telephone 
relay or repeater comprises a coil or electromagnet and a 
microphone, and an unattached armature responsive to mag- 
netic variation arranged in the field of the coil or electro- 
magnet for actuating the microphone. 


961,826. ELECTRICALLY-PROTECTED PLATE AND _ LINING 
FOR VAULTS, SAFES, ETC. John P. Williams. New York, 
N. Y., assignor to Electric Bank Protection Company. Filed 
March 18, 1909. Alarm circuits are thermostatically con- 
trolled. 

961,827. ELECTRIC CABLE FOR BURGLAR-ALARM SYSTEMS. 
John P. Williams, New York, N. Y., assignor to Electric Bank 
Protection Company. Filed March 18, 1909. An electric cable 
for alarm systems comprises a thermostatic core portion con- 
stituting the thermostatic division of the cable and embody- 
ing the circuit conductors which are thermostatically oper- 
atable to cause the sounding of the alarm by the action of 
heat and a main outer portion constituting a division of the 
cable supplementary to the thermostatic portion and exterior 
thereof and surrounding the same and embodving the circuit 
conductors which are operatable to cause the sounding of 
the alarm by severance of the conductors, the conductors of 
the thermostatic core portion and the conductors of the sup- 
plementary outer portion being relatively arranged in circuits 
having open and closed conditions, whereby when the con- 
ductors of both the thermostatic portion and the outer portion 
of the cable are connected in alarm circuits the alarm will 
be sounded either by the cutting of the conductors of the 
main outer division or the action of heat or flame on the 
thermostatic division. 


961,853. FIRE-ALARM SYSTEM. James H. Garratt and William 
J. McGivern, Rochester, N. Y.. assignors to J. Geo. Kaelber, 
Rochester, N. Y. Filed Feb. 2, 1905. An electric signaling 
system. 

961.855. DETECTORIUM. Hugo Grensback, New York, N. Y. 
Filed Feb. 5, 1910. A wireless telegraph and telephone tuning 
coil includes a movable contact element of such material as 
to form a detector. 

961,884. ATTACHMENT FOR COMBINATION DIALS ON SAFES, 


VAULTS, ETC. Moses Mosler, New York, N. Y. Filed May 
17, 1909. Includes a lamp and battery. 


961,887. MEANS FOR ILLUMINATING CAR-STEPS. William H. ` 


McAloney, Denver, Colo., assignor to The Automatic Signal 
Light Company, Colorado Springs, Colo. Filed Aug. 23, 1909. 
The car has a recess formed in the wall thereof above the 
entrance, a reflector located in the recess and curved upwardly, 
.in order to throw light rays downwardly upon the steps below 


the entrance, and an illuminating device located within the 
recess and below the reflector. 


961,891. RECHARGEABLE ELECTRIC FUSE. Agostine J. Orelli, 
Longbeach, Cal. Filed Feb. 21, 1910. A rechargeable electric 
fuse comprises a shell of insulating material, provided with a 
metallic ferrule at each end, a radially slotted disk resting on 
the ferrule at each end of the shell, a fuse strip provided with 
longitudinally extending terminal strips at each end (these 
strips extending within the slots of the disks and being bent 
over at the ends), and terminal caps screwing on the end 
ferrules and bearing on the bent-over portions of the termina] 
Strips of the fuse strip to make contact therewith, the bent- 
over portions of the terminal strips being bowed and being 
of elastic material to provide spring contact. 


961,902. CIRCUIT-INTERRUPTER FOR ELECTRIC SPARKING 
DEVICES. James E. Seeley, Los Angeles, Cal., assignor to 
High Frequency Ignition Coil Company, Los Angeles, Cal. 
Filed July 8, 1909. A _ circuit-controlling device comprises an 
operating shaft, movable contact means mounted to rotate with 
the shaft, a movable actuating member mounted to rotate with 
the shaft, a member mounted to rotate through a limited angle 
and having cam faces engaging with the contact means and 
with the actuating means to store energy in the actuating 
means during a portion of the rotation of this shaft and to 
utilize this energy in the operation of the contact means. 


961,904. AUTOMATIC GAS CUT-OFF. John H. Skillcorn, Pitts- 
burg, Pa. Filed Dec. 8, 1909. An electromagnetically operated 
valve is thermostatically controlled. 


961,912. METHOD OF HEATING CARBON. Frank J. Tone, 
Niagara Falls, N. Y. Filed Feb. 4, 1907. The method of puri- 
fying graphite consists in forming on electric are within a 
mass of impure graphite and between electrodes, preventing 
any substantial contact between the carbon and one of the 
electrodes, and transmitting the heat of the arc to the graphite 
mass sufficiently to votalize the impurities and allowing the 
volatilized products to escape from the graphite. 

961,914. WIRELESS LIGHTING SYSTEM. Edward B. Tustin. 
Jr., Bloomsburg, Pa. Filed April 1. 1908. A circuit controller 
for a lighting circuit is wirelessly operated. 


961,922. TIME-CONTROLLER FOR ELECTRIC TIME-LOCKS OR 
BURGLAR-ALARM SYSTEMS. John P. Williams and Her- 
mann Huhn, New York, N. Y., assignors to Electric Bank Pro- 
tection Company. Filed Sept. 4, 1909. A time-controller com- 
prises a clockwork, a clockface insulated therefrom, a hand or 
indicator carried by the clockwork, a frame pivoted transverse- 
ly upon the hand, a conductor contact carried at one end of 
the frame, an insulating contact carried at the other end of the 
frame, and means actuated by the movement of the hand for 
pivotally moving the frame. 

961,937. ELECTRIC WATER-HEATER. William F. Cutler, San 
Francisco, Cal., assignor to Cutler National Electric Heater 
Company, San Francisco, Cal. Filed July 8, 1909. In com- 
bination with a heating chamber are a vertical series of in- 
verted cup-shaped insulators therein, coils in the insulators, 
electric conductors leading to the coils, and means for admit- 
ting liquid into and out of the heating chamber. 

961,945. METHOD OF MANUFACTURE OF BICARBONATE OF 
SODA. Robert Hugh Forsythe Finlay. Belfast, Ireland. Filed 
July 17. 1908. In the manufacture of bicarbonate of soda by 
the Solvay process, the mother liquor is subjected to elec- 
trolysis in the cathode chamber of a cell separated by one or 
more diaphragms from the anode chamber which is filled with 
sodium-chloride solution for the purpose of recovering the am- 
monia and obtaining hydrogen and chlorine. 

961,951. CIRCUIT-CONTROLLER. Fred I. Getty. Jennings, La.. 
assignor to Charles F. Gillmann, New York, N. Y. Filed Jan. 
20, 1910. Includes a clock-controlled contact device. 


961,952. ELECTRIC CLOCK. Fred I. Getty, Jennings. La., as- 
signor to Charles F. Gillmann, New York, N. Y. Filed Jan. 
20, 1910. A weight arm for operating the clock train is elec- 
tromagnetically reset. 

961,962. PROTECTIVE DEVICE.. Jesse D. Hoffman. Duke, Okla., 
assignor of one-half to Nancy L. Burrow, Duke, Okla. Filed 
Sept. 21, 1909. A grounding device for telephone circuits, etc. 

961,973. ADJUSTABLE SHADE FOR ELECTRIC LIGHTS. David 
D. Lockwood, Bridgeport, Conn. Filed June 5, 1909. A shade 
for an incandescent light bulb. 

961,978. ELECTRICAL CONDENSER. Rav H. Manson, Elyria. 
Ohio, assignor to The Dean Electric Company, Elyria, Ohio. 
Filed May 29, 1907. A condenser terminal consists of a strip 
of metal split part way down from one of its ends and earh 


split portion bent in opposite directions to positions at angles 
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with the unsplit end, one of the split parts serving as a ter- 
minal for an electric circuit, the other split part serving as a 
terminal for the condenser, and mechanical means are asso- 
ciated with the unsplit end attaching it to the insulated cover 
of the condenser. 


961,984. APPARATUS FOR BONDING RAILS. William A. Neff, 
Cleveland, Ohio, assignor to The Electric Railway Improve- 
ment Company, Cleveland, Ohio. Filed June 22, 1908. In 
combination with a truck movable along a track are a trans- 
versely movable supporting member borne thereby, a sccond 
member pivotally secured to the first member about a vertical 
axis, and two electrode members pivotally secured at their 
upper ends about independent horizontal axes to the second 
member. 

962,014. METHOD OF ELECTRIC SIGNALING. Reginald A. Fes- 
senden, Washington, D. C., assignor to The National Electric 
Signaling Company, Pittsburg, Pa. Filed Jan. 9, 1905. The 
method consists in causing a current to flow through a con- 
stricted conducting fluid path, producing a change in a por- 
tion of the fluid at a point outside of the constricted path 
and causing the changed portion to move into the constricted 
path and thereby vary the current flowing therethrough. 


962.015. RECEIVER FOR ELECTRIC SIGNALING. Reginald A. 
Fessenden, Washington, D. C., assignor to The National Elec- 
tric Signaling Company. Original application filed Jan. 9, 1905. 
Divided and this application filed Jan. 6, 1906. A receiver for 


961,827.—ELECTRIC CABLE FOR BURGLAR- 


ALARM SYSTEM. 


electromagnetic waves has a constricted conducting fluid path, 
means for producing a bubble and means for causing the 
bubble to move into the constricted fluid path. 

962,016. RECEIVER FOR ELECTROMAGNETIC WAVES. Reg- 
inald A. Fessenden, Washington, D. C. Filed March 16, 1906. 
A liquid barretter has two fine terminals, a large terminal and 
an electrolyte. 

962,017. ELECTRICAL APPARATUS. Reginald A. Fessenden, 
Brant Rock, Mass. Filed April 18, 1906. Electrically actuated 
means for producing an indication comprise a movable jnài- 
cating member and a coil in operative relation to the movavdle 
member, having high coefficfent of magnetic inductance per unit 
of mass, i. e., a ratio of self inductance to mass of more than 
100,000. 

962.018. METHOD OF SIGNALING. Reginald A. Fessenden, 
Brant Rock, Mass. Original application filed Oct. 10, 1907. 
Divided and this application filed June 24, 1908. The method 
of signaling consists in maintaining a continuous flow of im- 
pulses at a receiving station, normally annulling their effect 
by received impulses sent from another station, and signaling 


by modifying the sent impulses and thus interrupting the nor- 


mal annulment. : 

962,033. COMBINED BATTERY-RECEPTACLE AND BELLSUP- 
PORT. James L. Koerber, Houston, Tex. Filed Jan. 5, 19v9. 
A metallic tongue and grip are carried by the receptacle walls, 
a bell support is carried by the receptacle, and a metallic 
tongue carried by the bell support is designed to contact with 
the tongue carried by the wall, when the support is secir>d 
to the receptacle. 

962.040. APPARATUS FOR ELECTRICAL TREATMENT OF 
ORES. William B. McPherson, Los Angeles, Cal., assignor of 
one-half to Gail Borden, Los Angeles, Cal. Filed April 20, 
1909. The apnaratus comprises a central electrode therein, 
and an outer electrode (concentric with the central electrode) 


961,887.—MEANS FOR ILLUMINATING 
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which is hollow and provided with means for passing heating 
medium therethrough. 

962,055. ELECTRIC FIXTURE. George Frederick Rush, Chicago, 
Ill. Filed Sept. 15, 1909. A wall lamp fixture. 

962,063. STRAIN-RELIEF FOR LAMP-SOCKETS. Frederick A. 
Swan, Cliftondale, Mass. Filed May 4, 1908. In combination 
with a shell is a body of insulating material within the shell, 
with terminals supported thereby, the body having integral 
within a strain-relief projection about which the conducting 
wire may be wrapped. 

962,071. ELECTRICAL CONNECTION. Maurice J. Wohl, and 
Harry Hertzberg, New York, N. Y., assignors to Economy Elec- 


tric Company, Brooklyn, N. Y. Filed Nov. 26, 1907. A lamp 
socket and tap. 
962,076. ELECTRIC-LAMP  SOCKET-COVER AND SHADE- 


HOLDER. George W. Cassidy, East Orange, N. J. Filed Feb. 
16, 1910. A top is adapted to be secured to the fixture and to 
receive a lamp socket centrally therein, and a depending shell 
covering the socket is removably secured to the top, the joint 
being located so as to give access to the _ socket-holding 


devices. 
962,082. PRINTING-TELEGRAPH. Theodore M. Foote, Allston. 
Mass. Filed July 23, 1908. A printing telegraph comprises 


three printing wheels arranged to produce printing impres- 
sions upon a traveling record strip in three different lines 
thereon, two of such printing wheels having coincident axes. 
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and the third printing wheel having its axis arranged parallel 
thereto, at a point in advance thereof in the direction of move- 
ment of the record strip, the two printing wheels containing 
respectively the letters of the alphabet and a full set of 
numerals, whereby the one is adapted for printing stock titles, 
and the other stock quotations, and the third printing wheel 
also containing a full set of numerals whereby it is also adapt- 
ed for printing stock quotations; and electrically controlled 
selecting means determine which printing wheel is to be em- 
ployed at any given time. 

962,101. ALTERNATE-CURRENT COMMUTATOR-MOTOR. Ru- 
dolf Richter, Charlottenburg, Germany, assignor to Siemens- 
Schuckertwerke G. M. B. H.. Berlin. Germany. Filed Jan. 15. 
1907. The motor has an armature and a grooved stator, and 
auxiliary windings in series and in shunt to the armature to 
neutralize the reactance and transformer tensions in the short- 
circuited coils of the armature, the two auxiliary windings be- 
ing disposed in different grooves of the stator, one of the 
auxiliary windings within the other. 

962,106. ELECTRICAL SYSTEM OF DISTRIBUTION. William 
A. Turbayne, Lancaster, N. Y., assignor to Gould Coupler Cam- 
pany. New York, N. Y. Filed April 10, 1909. Includes a main 
generator and an auxiliary generator, a battery, etc. 

962.109. TELEPHONE, FENCE. AND TELEGRAPH POLE. Henry 
M. Adams, Oxford, Nebr. Filed Nov. 1, 1909. <A transversely 
positioned lifting bar is embedded within the base at the point 
of union of two cylindrical bores, the bar being provided with 
an upwardly extending annulus lying flush with the face of 
the upper bore. 

962.113. AUTOMATIC GAS IGNITION 
G. Bartlett, Somerville, Mass., assignor to <Auto-Lighter & 
Equipment Company. Boston, Mass. Filed Sept. 24, 1909. An 
electrical ignition attachment for gas burners. 


962,129. ELECTROMAGNETIC DEVICE. Walter A. Crowdus. 
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Chicago, Ill. Filed Feb. 1. 1909. Renewed Dec. 11, 1909. The 
device comprises an electric circuit, a circuit-breaker in the 
circuit, a movable magnet co-operating with the circuit- 
breaker, and a magnetc body supported to move through the 


magnetic field of ‘HE movable magnet and thereby actuate 


the magnet. 


Dugald C. Jackson, Madison, 
Wis., assignor to Dugald C. Jackson and William B. Jackson, 
Madison, Wis. Filed Feb. 12, 1906. Renewed May 11, 1910. 
The meter comprises a movable element, a magnetic circuit 
for this element, windings co-operating with the magnetic cir- 
cuit to produce torque for driving the movable element (varia- 
tions in temperature tending to vary the speed of the movable 
element), a closed secondary circuit associated with the wind- 
ings and magnetic circuit, and a heat-responsive element in 
the secondary circuit for changing the current flow there- 
through in accordance with changes in temperature whereby 
the speed is maintained constant. 


962,255. SPARKING APPARATUS. Albert F. Rockwell, Bristol, 


Conn., assignor to The New Departure Manufacturing Com- 
pany, Bristol, Conn. Filed March 12, 1906. A sparking circuit 
comprises a plurality of stationary electrodes, a single elec- 
trical connection in communication with all of the electrodes, 
a plurality of rotatably mounted reciprocating pistons consti- 
tuting co-operating electrodes for the first-named electrodes, 
and a removable sparking ring carried by each piston. 


962,261. ELECTRICAL PIANO. Robert A. Rose and George C. 


Holbrook, Santa Rosa, Cal. Filed March 29, 1909. The ham- 
mers are electromagnetically actuated. 


962,262. WAVE-DETECTOR FOR WIRELESS TELEGRAPHY. 


Wilhelm Schloemilch, Berlin. and Paul Fernand Pichon, 
Siidende, near Berlin, Germany, assignors to Gesellschaft 
fiir Drahtlose Telegraphie M. B. H., Berlin, Germany. Filed 
April 14, 1906. A wave detector for wireless telegraphy con- 
sists of two contact bodies, one of which is formed of one of 
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the naturally found manganese compounds containing moisture, 
and the other of a material which oxidizes with ditħculty. 


962.268. SECONDARY BATTERY. Hugo Paul Schreiber, London, 


England. Filed July 13, 1909. An electric storage battery 
comprises an external electrode in the form of a cylindrical 
leaden tube, a layer of active material inside the tube, a 
cylindrical porous division inside the active material, an jn- 
ternal electrode in the form of a cylindrical leaden tube inside 
the porous division, a layer of active materia! surrounding 
the inner leaden tube, a liquid electrolyte and passages through 


the layers of active material lined with the metal of the elec-.. 


trodes. 


962.307. ELECTRIC TIME-SWITCH. Carey E. Bunker, Oregon. 


Mo. Filed Sept. 16, 1909. A switch-closing gear is revoluvly 
mounted in the clock, etc. 


962.314. JUMP-SPARK IGNITER-PLUG. Louis Bond Cherry, 


962,334. ALTERNATING-CURRENT MOTOR. 
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2,335. ALTERNATING-CURRENT 


Aberdeen, S. D., assignor, by direct and mesne assignments, to 
The Ball Multi-Spark Plug Co., Aberdeen, S. D. Filed Jan. 17. 
1910. An igniting device has opposing curved smooth eiec- 
tric-condenser-surface electrodes arranged one within ‘he other 
and separated by an annular spark gap. 


Valére Alfred 
Fynn, London, England. Filed July 3, 1909. The motor com- 
prises a stator provided with a plurality of windings, a lam- 
inated rotor provided with a permanently short-circuited wind- 
ing and two commuted windings, the short-circuited winding 
extending over all the rotor laminations and each of the com- 
muted windings extending over a part only of the rotor lam- 
inations. 


MOTOR. Valère Alfred 
Fynn, London, England. Filed July 9, 1909. The motor com- 
prises a stator provided with a plurality of windings, a rotor 
provided with a permanently short-circuited winding and a 
commuted winding, the conductors of these two windings 
which lie adjacent to each other on one-half of the rotor lam- 
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inations being displaced from each other by 360/n degrees on 
the other half. 

962,336. ALTERNATING-CURRENT MOTOR. Valére Alfred 
Fynn, London, England. Filed July 9, 1909. The motor com- 
prises a stator, a laminated rotor provided with a permanently 
short-circuited winding and a commuted winding, the short- 
circuited winding extending over all the rotor laminations and 
the commuted winding extending over a part only of the rotor 
laminations, and means disposed on the stator for producing 
a main flux through each of the rotor windings. 

962.337. ALTERNATING-CURRENT MOTOR. Valére Alfred 
Fynn, London, England. Filed July 9, 1909. The motor com- 
prises a stator, a plurality of windings on the stator, a rotor 
having two groups of laminations, a commuted winding dis- 
posed on each group of laminations, the commuted windings 
being interconnected at a plurality of points, and means for 
reversing the current through one of the stator windings. 

962,365. TROLLEY. George A. Lefley, West View, Pa. Filed 
September 24, 1909. A spring and ratchet control for a trolley 
pole. 

962,388. AUTOMATIC SWITCH. James M. Rhett, Beaufort, S. C.. 
assignor of one-third to Niels Christensen, Beaufort, S. C. 
Filed October 3, 1907. A governor-controlled switch for a 
motor which has a flywheel. 


PATENTS THAT HAVE EXPIRED. 


Following is a list of electrical patents (issued by the United 
States Patent Office) that expired June 27, 1910: 
500,132. ELECTRIC MOTOR AND DYNAMO-ELECTRIC MA- 
CHINE. Rudolph M. Hunter, Philadelphia, Pa. 
500,135. ELECTRIC MOTOR. Charles S. Jones, Chicago, Ill. 
500,144. BRUSH HOLDER. Sam H. Libby, Lynn, Mass. 
500,192. ELECTRIC LIGHTING DEVICE. William H. Clewley, 
Providence, R. I. 
500,199. PUSH-BUTTON. James S. George, Jr., Philadelphia, Pa. 
300,200. PUSH-BUTTON CUT-OUT. James S. George, Jr., Phil- 
adelphia, Pa. 

500,201. CUT-OUT FOR ELECTRIC LIGHTING DEVICE. James 
S. George, Jr., Philadelphia, Pa. 

500,226. TELEGRAPHY. Charles Curtiss, New York, N. Y. 

500.229. ELECTRIC CUT-OUT. Ernst Egger, New York, N. Y. 

500,256. SYSTEM FOR SUPPLYING ELECTRICITY TO RAIL- 
WAYS. Michael H. Smith, Halifax, England. 

500,264. GALVANOMETER. Adrian H. Hoyt, Manchester, N. H. 

500,272. ELECTRIC HEATER. Charles E. Roehl, Chicago, Ill., 
Sydney Z. Mitchell, Portland, Ore., and Earl P. Wetmore, 
Helena, Mont. 

500,274. REGULATING SWITCH FOR ELECTRIC ELEVATORS. 
Alonzo B. See and Walter L. Tyler, Brooklyn, N. Y. 

500,276. ELECTRIC LOCOMOTIVE. Frank M. Stevens, White 
River Junction, Vt. 

500.279. FILAMENT FOR INCANDESCENT ELECTRIC LAMPS. 
John Criggal, Newark, N. J. 

500,284. GALVANIC BATTERY. Mortimer M. Hayden, New York. 
N. Y. 

500,285. POLICE SIGNALING APPARATUS. William H. Kirnan, 
Bayonne, N. J. 

500,288. ELECTRICAL HEATER. 
N. Y. 

500,301. ELECTRIC GENERATOR AND MOTOR. William Stan- 
ley, Jr., and John F. Kelly, Pittsfield, Mass. 

500.306. CONDUIT RAILWAY TROLLEY. Ernest P. Warner, 
Chicago, Il. 

500,341. ELECTRIC ARC LAMP. 
Germany. 

500,357. ELECTRIC LIGHTER. Bernhard Tropp, New York, N. Y. 

500,400. DYNAMO-ELECTRIC MACHINE OR MOTOR. Philip 
Lange, Pittsburg, Pa. 

500,403. DYNAMO-ELECTRIC MACHINE. 
idge, Chicago, Ill. 

500,404. ELECTRIC INDICATOR. William B. Luce, Brookline, 
Mass. 

500,421. HANGING DEVICE FOR ELECTRIC ARC LAMPS. 
Charles A. Pfluger, Chicago, Ill. 

=00.422. ELECTRIC ARC LAMP. Charles A. Pfluger, Chicago, I. 

500,454. LIGHTNING-ARRESTER. William Wurdack, St. Louis. 
Mo. 

500,455. AUTOMATIC SHORT-CIRCUIT FOR CONSTANT-CUR- 
RENT MACHINES. Alexander Wurts, Pittsburg. Pa. 

500,456. AUTOMATIC CIRCUIT-BREAKER. Alexander Wurts, 
Pittsburg, Pa. 

500,481. MAGNETIC TELEPHONE. Charles S. Forbes, London, 
England. 

500,488. INSULATING DEVICE FOR PREVENTING ELECTRIC 
CURRENTS IN PIPES. Simeon D. Gratian, St. Louis, Mo. 
500,506. INCLOSED CONDUCTOR FOR ELECTRIC RAILWAYS. 

John A. McGregor, Chicago, Ill. 
500,520. ELECTRIC HEATER. Earl P. Wetmore, Helena, Mont. 


James F. McElroy, Albany, 


Wilhelm Mathiesen, Leipsic, 


Frederick H. Lover- 
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REDUCING SWITCHBOARD LOSSES. 

In a well-designed power plant the amount of electrical 
energy lost in switchboard equipment and fittings should 
be so small as to cause no trouble from heating and should 
be but a trifling percentage of the total wattage transmitted 
through the board from the generators to the outgoing lines. 
Trouble sometimes develops, however, after a plant has been 
in operation for a considerable time, or in new installations 
which have been hurried to completion on account of the 
necessity of securing service at the earliest possible date. 
Loose contacts or improperly fitted surfaces, roughened 
switch blades or burned laminations are responsible for 
most eases of switchboard overheating. Where large cur- 
rents are handled through the board it is desirable to pay 
special and regular attention to the condition of the contact 
bolts, studs, and nuts of bus bars, cireuit breakers, switches 
and instrument shunts, as the existence of bad connections 
means avoidable losses carried back to the coal pile and 
often injury to the appearance of the board and perhaps 
interference with the accuracy of instrument readings 
through reduced current flow or overheating. 

To wait until a poor contact announces its presence by 
sensible heating is inadvisable, since a simple test with a 
millivoltmeter is all that is necessary to indicate the con- 
dition of most fittings. In plants operating at potentials 
ranging between 125 and 600 volts the volume of current 
handled is usually sufficient to produce appreciable drops 
across terminals on the rear or front of the panels. A con- 
nection in very poor condition will usually indicate the fact 
by excessive heating, but if the load fluctuates through a 
wide range the contact may remain bad for many weeks 
without disclosure through its temperature rise, or again, 
it may be difficult to determine by the sensible heating 
which one of a group of closely associated contacts happens 
to be at fault, since the heat developed in the worst con- 
tact is readily transmitted to the others and dissipated from 
a multiplied surface area. With a millivoltmeter in hand 
the problem is greatly simplified. 


The drop around a good contact in a circuit breaker of 
five or six thousand amperes capacity may run from seven 
to eight millivolts, for example, measuring from the lami- 
nated contact to the stud plate, while with a poor contact 
the reading may easily show a drop of from 75 to 120 milli- 


volts. With the permanent contacts behind the breaker 
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in good condition, the drop should not exceed three or four 
millivolts, on the average, and about double this drop could 
be expected around the contacts of the laminated main 
Switch in series with the breaker. Dirty contacts or loose 
connections not only cause excessive heating, but the actual 
energy loss at a single breaker may cost $30 or $40 per 
year, and on a large board where a considerable number of 
contacts may be in poor condition it is not unusual to find 
that the cost of the energy wasted in excessive heat amounts 
to $500 or $600 a year. . 

Care in the initial installation of all studs, blades, clips, 
shunts and other connections will repay the time and 
trouble necessary to insure the plant against heating diffi- 
culties. Under conditions of severe or long-continued vibra- 
tion and particularly around heavy switches or other ap- 
paratus subjected to shocks, special attention is desirable at 
the nuts and contact surfaces. Laminated contacts in par- 
ticular need to be kept clean and to a plane surface. There 
is little excuse for careless and hasty adjustment of con- 
tacts after repairs or during the construction of the plant, 


including the omission of some of the multiple straps in- 


shunt connectors, failure to screw nuts tightly home or the 
injury of threads by lack of cleaning. The practice of keep- 
ing circuit breakers closed when switches in series with 
them are open is also helpful in the maintenance of good 
conditions at the laminated contacts. 


ELECTRICITY AND THE CONSERVATION OF 
PUBLIC HEALTH. 

In these days of agitation for the conservation of our 
natural resources attention might well be directed to a mat- 
ter of vital interest to the country as a whole and to each 
separate individual. This is the conservation of the public 
health. There is no asset of greater value to a people than 
a sound and robust state of health. As the vigor of an indi- 
vidual is lost when his health is undermined, so the decad- 


ence of many nations has been caused by unhy¢gienie living. 


Owing to the rapid growth in size and number of our 
cities the effect of city life upon publie health is a question 
of considerable importance. In 1790 the percentage of the 


population of the United States that lived in cities was 3.3. 


By 1850 it had risen to 12.5 per cent. The census of 1900 
showed 33.1 per cent urban population. The present census 
will probably disclose the percentage to be nearly 40. With- 
out discussing the economic and social causes that are bring- 
ing about this progressive urbanization, it must be admitted 
that they are so strong that this movement is not likely to 
stop for some time. Therefore the problems of city life are 
constantly demanding greater attention. 

There is a prevailing opinion among many of our well- 
informed public men that this urbanization bodes ill to the 
nation. Our illustrious ex-president, Colonel Roosevelt, has 
said: ‘‘The men and women on the farms stand for what is 
fundamentally best and most needed in our American life. 
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Upon the development of country life rests ultimately our 
ability to supply the city with fresh blood, clean bodies and 
clear brains that can endure the terrible strains of modern 
life; we need the development of men in the open country, 
who will be in the future, as in the past, the stay and 
strength of the nation in time of war, and its guiding and 
controlling spirit in time of peace.” 

That the alleged unwholesomeness of city life is open to 
question is clearly set forth in an article on “‘Constructive 
Community Hygiene,’’ by Dr. L. H. Gulick in a recent issue 
of Science. The fact that the urban death rate is falling 
more rapidly than the rural death rate should allay much 
of the fear of a possible dismal future. In many ways city 
Lfe is more healthful than country life. Sanitary engineer- 
ing has provided for most of our cities water supply and 
drainage systems that are far more wholesome than what 
is commonly found in the country. There are comparatively 
few farms that have such a varied food supply as is avail- 
able in our cities. 

However, whether we grant that country life is much 
more healthful than city life or not, it must be conceded that 
there are present in the city many features that directly 
result in a lowered resistance to disease and in the long run 
are bound to affect the vitality of the people. Among these 
unwholesome elements of city life are smoke, dust, dirt, 
crowded tenements and general lack of pure air. Even 
though there be developed in usa gradual immunity from 
infection from these sources, it is most desirable to remove 
the causes of possible danger, especially when by doing so 
the vigor of the race and the joy of living will be vastly 
increased. As an instance of the great need of preventive 
measures it may be noted that many medical authorities 
contend that over ninety per cent of the human race becomes 
infected at some period of life with tubercle bacilli; in most 
instances these bacteria remain dormant or passive, but that 
the great stress of modern life, along with unhygienic living. 
particularly in cities, renders them all too frequently viru- 
lent and active again is attested: by the great prevalence of 
the white plague. It is well, therefore, that the modern 
physician is interested not only in conserving our present 
state of health but in aetively preventing disease and pro- 
moting a higher standard of living. 

It is in this service that electricity has lent its aid and 
it stands ready in almost innumerable ways to add to the 
well-being and comfort of the individual and of the publie 
as a whole. 

One of the imperative needs of every city is the elim- 
ination of the smoke nuisanee. Of the various measures pro- 
posed none is so comprehensive, and withal so thoroughly 
effective, as the concentration of all power, light and heat 
supply for the entire community in one or a few central 
stations. Regarding the first of these utilities, much head- 
way has already been attained in the general use of electric- 


ity for power purposes, its cleanliness and convenience alone 
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being sufficient reasons for its adoption in a large number 
of instances. When to these is added in increasing degree 
economy in operating and maintenance costs, along with 
economy of space, etc., the elimination of the isolated power 
plant might even be ordered by the police powers of the 
community, because there is left no reason why the superior 
service of the central station with its entire absence of pub- 
lic nuisance should not replace it. As a community builds 
up and its factories and industries multiply, it is readily 
conceivable that the noxious gases belched forth from a 
multitude of chimneys alone become a public nuisance, even 
if dense smoke and soot be assumed to be absent. Among 
the worst offenders in the smoke nuisance of our cities are 
the present steam railroads. Electrification of their ter- 
miuals is the only means by which the nuisances of their 
fuel-burning locomotives can be completely eliminated. It 
is not only feasible but economical and the public health 
alone may make it imperative. 

About the only reason still advanced in favor of iso- 
lated plants in our cities is the need of heat supply. 
Although electricity has not yet been much used for the 
heating of buildings on a large scale, the marked develop- 
ment of district heating, particularly in connection with 
electrie central stations, removes the last excuse for the iso- 
lated plant. It is even conceivable that the public demand 
for pure air will compel the exclusive employment of cen- 
trally developed heat for heating our residences and apart- 
ments, although ultimately electricity may be used as sue- 
cessfully for this service as it is for cooking, ironing, ete. 

The hygienic value of electricity for lighting is well 
known to all. lts freedom from vitiation of the air should 
inake its use in confined places imperative, and moreover it 
is cleaner and does not heat the air. 

For the propulsion of our street cars electricity is now 
universally used. As the density of street traffic increases 
urban transportation is foreed to seek elevated or subway 
lines. Electricity is used exclusively on these systems, in 
fact, without it the subway lines would be a serious menace 
to the public health. The increasing use of the automobile 
is reducing the nuisanees attendant on the employment of 


horses on the streets. Of the three types of automobiles, 


gasoline, steam and electric, the latter is the least obnoxious. — 


The sanitary removal of dust in our homes has been 
materially aided by the use of vacuum cleaners, whose 
extensive employment has been made possible by electricity. 
lt is becoming very common for owners of apartments to 
equip them with vacuum cleaning systems for the use of the 
The use of the electric fan is a material aid in 


unproving the ventilation of apartments. In these and other 


tenants. 


Ways the objections to people living in close quarters are 
being reduced by electric service. On the other hand, the 
perfection of electrical means of urban transportation has 
enabled more people to live in the suburbs and less densely 


inhabited parts of our cities. 
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In this hasty review of the ways in which electricity 
promotes healthful living, no mention has been made of its 
numerous applications in medicine and surgery, the atten- 
tion being directed rather to its use in preventing disease 
than curing it. The general use of electricity, particularly 
in our cities, along the lines referred to and others, is 
becoming one of the most noteworthy means for prevent- 


ing disease, and therefore of eonserving the public health. 


THE VITAL SPARK. 

The electric eurrent has invaded so many phases of 
modern life that we are quite accustomed to take it as a 
matter of course in the commonplace affairs of life and 
hardly realize sometimes that it is an important, or even an 
Where 


electric power is used for lighting, traction, driving machin- 


essential, agency in the conduct of these affairs. 


ery, or for operating telegraph or telephone lines, it ocen- 
pies the position of prominence and the apparatus is recog- 
nized as depending upon the action of the eleetrie current. 
There are many other activities, however, in which the elec- 
tric current is not the prominent or predominating element, 
and vet in which its application is quite as neeessary and 
potent as in the others mentioned. 

One of the best illustrations of this is to be found in the 
gasoline engine. When the motorist or the aerial navigator 
is seen flying over the surface of the earth or through the 
air, it is the build of the machine, the arrangement of the 
parts, or the shape and number of the planes which is likely 
to attract attention. The ordinary observer little thinks 
that one of the essential requirements for the operation of 
the motor is furnished by the electrie current. 

The gasoline engine has come to be very widely used. 
and when the aleghol motor is perfected we may expect its 
application, as successor to the gasoline-driven machine of 
the present day, to be even more widely extended. Not only 
do automobiles, motor-boats, dirigibles and aeroplanes make 
almost exclusive use of this motor, but im many stationary 
Installations, such as pumping engines. it is also to be found. 
The steamboat was the predecessor of the naphtha launeh, 
and the locomobile has been a competitor of the automobile, 
but in the field of aerial navigation the explosion motor, 
dependent upon the electric spark, is alone in the field. 

All the energy which has been devoted to experimenta- 
tion and study, to the designing of the motor giving the 
greatest power with the least weight, to determining the 
proper size, shape and loeation of the surfaees which sup- 
port and guide these vehicles of the air, would be futile 
without the vital spark which releases the pent-up power 
utilized for propulsion, Tf the spark coil fails or the elee- 
trie circuit becomes broken, disaster follows. Although only 
an accessory of the fundamental machine, the electrie energy 
which is used to control the greater energy hberated by the 
explosion of the vapor is as essential to the operation of 
the whole as is the vapor itself: 
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American Society of Heating and Ven- 
tilating Engineers Holds Semi- 
annual Convention. 

The semi-annual convention of the 
American Society of Heating and Ven- 
tilating Engineers met at the Ameri- 
can Hotel, St. Louis, on the morning of 
Thursday, June 30, and adjourned on 
the afternoon of Friday, July 1. The 
total attendance was 115. 

The meetings were held in the audi- 
torium of the American Theater. Presi- 
dent James D. Hoffman presided 
throughout the session and Secretary 
Wm. M. Mackay was in attendance at 
all meetings. 

The society was welcomed to the city 
by Edgard R. Raumbauer, Speaker of 
the House of Delegates, who repre- 
sented Mayor Kreismann, who was not 
able to be present. 

After President Hoffman’s address 
and the reading of various communica- 
tions by the secretary and the reports 
of the different committees the follow- 
ing topics of discussion were taken up: 
‘‘The Function of the Society and Its 
Achievements;’’ ‘‘The Relative Merit 
in Efficiency and Sanitary Effect of 
Furnace-Heated Air, and Air Heated 
by Steam or Hot Water Radiators.” 

Thomas Morrin, of San Francisco, 
opened the discussion of the latter 
topic. This theme was also discussed 


by Prof. J. H. Kinealy, of St. Louis; - 


Samuel R. Lewis, of Chicago; Theo- 
dore Weinshank, of Indianapolis; Wm. 
H. Bryan, of St. Louis, and several 
others. 

At the Thursday afternoon session a 
paper was presented by Nelson S. 
Thompson, of the Supervising Archi- 


tect’s office, Washingtion, D. C., on | 


‘*Heating and Ventilation of Federal 
Buildings.’’ This paper covered the au- 
thor’s practice in designing heating and 


ventilating plants in the buildings de- . 


signed by the office of the Supervising 
Architect, and gave a great deal of val- 
uable data concerning the methods em- 
ployed. Tables were given showing the 
heat transmission through walls of vari- 
ous materials and different thicknesses ; 
also tables of sizes of piping employed 
for different systems. The author also 
gave the methods employed for deter- 
mining the sizes of cast-iron boilers, 
steel boilers, and water-tube boilers 
when using different kinds of fuel from 
the best anthracite to the cheapest bi- 
tuminous coal, including also natural- 
gas fuel. 
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The other topics for discussion at the 
Thursday afternoon session were: ‘‘Ap- 
preciation of the Heating and Ven- 
tilating Engineer;’’ ‘‘The Science of 
Acoustics and Its Relation to Heating 
and Ventilating ;’’ ‘‘The Proper Size of 
Mains, Risers and Connections in a 
Forced Circulation of Hot-Water Heat- 
ing from a Central Plant;’’ ‘‘The Use 
and Reliability of Automatic Air Valves 
on the Radiators of a Hot-Water Sys- 
tem Supplied by Forced Circulation 
from a Central Plant.’’ 

At the Friday morning session a pa- 
per was presented by L. C. Soule, of 
the American Radiator Company, cov- 
ering a series of tests on cast-iron hot- 
blast heaters at Buffalo, N. Y., during 
the past winter. 

This paper is notable as being the 
publication for the benefit of the pro- 
fession at large of valuable engineering 
data obtained by an engineer in the 
employ of a manufacturing company 
made entirely at its expense and for its 
individual use. 

The following topics for discussion 
were also taken up and disposed of dur- 
ing the morning session which was pro- 
longed into the afternoon: ‘‘The Air 
Washer as a Means of Humidifying the 
Air for Ventilation;’’ ‘‘The Desirabil- 
ity of Cast or Malleable Nipples in Radi- 
ators;’’ ‘The Advantages of a Water 
Softener in Large Systems of Hot- 
Water Heating;’’ “The Duty of the 
Members to the Society ;”’ ‘‘Safeguard- 
ing the Profession ;” ‘Endowments for 
the Society to Further Its Work in the 
Interest of the Public.’’ 

In the afternoon the local entertain- 


ment committee (J. H. Kinealy, chair- 


man) took the visitors in charge for an 
automobile ride throughout the resi- 
dence districts and other points of in- 
terest In the city. 

On Thursday evening a dinner was 
held at the American Hotel, with James 
D. Hoffman as toastmaster. 


—_—__+-e—____ 


Southern Power Company Buys a New 
‘Plant. : 

The Southern Power Company, of 
Charlotte, N. C., which already owned 
four hydroelectric power plants devel- 
oping approximately 100,000 horsepow- 
er of electricity and furnishing power 
for the operation of about fifty cotton 
mills and other enterprises, has pur- 
chased the Greenville-Carolina Power 
Company at Greneville, S. C., taking 
over the $250,000 of common stock and 
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assuming the responsibility for $200,- 


000 of preferred stock and $300,000 in 
bonds. The properties of the company 
taken over consist of a hydroelectric 
power plant on the Saluda River, six 
miles from Greenville, that. develops 
about 6,000 horsepower of electricity, 
together with transmission lines and 
other equipment. _ 

The Greenville-Carolina Power Com- 
pany has been reorganized as a sub- 
sidiary company of the Southern Power 
Company. 

——-<--@ 

Metropolitan Railway Sale. 

Justice Lacombe in the United States 
Circuit Court for the Southern District 
has handed down an order postponing 
the sale of the Metropolitan Railway, of 
New York City, from July 1 to Sep- 
tember 27, 1910, without prejudice to 
the right of petitioners to apply here- 
after upon good cause for further ad- 
journment. 

The adjournment was taken upon a 
joint petition of Alexander T. Hemp- 
hill and others, constituting a bond- 
holders’ committee representing the 
general and collateral trust mortgage 
five-per-cent bonds of the Metropolitan 
Railway deposited under agreement of 
March 5, 1908, and Edwin S. Marston 
and others, constituting a bondholders’ 
committee representing the four-per- 
eent refunding bonds deposited under 
agreement of November 25, 1907, and 
G. E. Tripp and others, constituting the 
joint reorganization committee. 

—_—_—__-@_____- 


Electric Smelting of Pig Iron. 

Electric smelting: of pig iron is prov- 
ing practicable and economical in Swe- 
den. Experiments show that it re- 
quires about 2,000 kilowatt-hours to 
produce pig iron from crude ore, an- 
other 1,000 kilowatt-hours being neces- 
sary to make pure steel, which, being 
of better quality, commands better 
prices and also enables the use of lower 
grade ores than is possible with other 
processes. The coke consumption aver- 
ages .3 ton per ton of pig iron. 

—__—_—_>--e__—_—— 

Kinloch-Postal Telephone Alliance. 

According to a recent dispatch from 
St. Louis the Kinloch Telephone Com- 
pany, of that city, will form a traffic 
alliance with the Postal Telegraph 
Company. The territory affected by 
this alliance will include Illinois, In- 
diana, Iowa, Missouri, Kansas, Ken- 
tucky and Ohio. 
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Ralph W. Pope. 

The convention of the American In- 
stitute of Electrical Engineers which 
was held at Jefferson, N. H., last week, 
calls to mind a notable figure in the 
electrical industry. The American In- 
stitute of Electrical Engineers was or- 
ganized in 1884. In 1885, Ralph Wain- 
right Pope was made its secretary. 
From that time to the present time, he 
has seen the Institute grow from a 
small but enthusiastic community to an 
organization of large numbers, great 
influence and worldwide op- 
portunity. À, 

Mr. Pope was born at 
Great Barrington, Mass., 
August 16, 1844. He received 
a good common-school edu- 
cation in Great Barrington 
and at Amherst, Mass., and 
in 1858 had mastered the op- 
eration of the Hughes print- 
ing telegraph. In 1859 he 
entered the employ of the 
Housatonic Railroad, and in 
ls6l was appointed operator 
in charge of the Morse tele- 
graph office at Great Bar- 
rington. He was, in 1862 
and 1863, in the service of 
the American Telegraph 
Company in its New York, 
New Haven, and Providence 
offices, and in 1865 went to 
British Columbia with an ex- 
ploring expedition for the 
Collins Overland Telegraph. 
He was appointed quarter- 
master at Quesnelles, where 
he remained until 1865, when 
he returned to the East and 
was appointed agent for the 
Housatonic Railroad at Pitts- 
field, Mass. 

In 1867, he went into the 
einploy of the Bankers’ and 
Brokers’ Telegraph Company, where he 
remained until 1872, when he became 
inspector for the Gold and Stock Tele- 
graph Company. He was promoted to 
the position of deputy superintendent 
in 1880, and in 1882 became the busi- 
ness manager of the Union Electric 
Manufacturing Company of New York. 
In 1884 he was associate editor of the 
Electrician and Electrical Engineer. A 
vear later he was elected secretary of 
the American Institute of Electrical En- 
gineers, and in 1890 he founded Elec- 
tric Power. | 

In 1891, he became editor for elec- 
trical terms in the ‘‘Standard Diction- 


tt 


ary, ’ and in 1893 he had charge of the 
rooms of the American Institute of 
Electrical Engineers in the Electrical 
Building, at the Columbian Exposition. 
He was appointed on the committee of 
judges for the department of electricity, 
and since that time has devoted him- 
self entirely to the affairs of the Ameri- 
can Institute of Electrical Engineers, 
with occasional literary work. 

Mr. Pope is one of the most widely- 
known and cordially-esteemed men in 
electrical organization work. His early 
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association with the men who have 
made famous names for themselves, his 
journalistic training, and his rugged 
and unfaltering honesty, have brought 
to him a great circle of friends and ac- 
quaintances. His tactful admìnistra- 
tion of Institute affairs has won him 
high commendation time and again, 
and recently he has been the special 
commissioner of President Stillwell to 
visit the geographical and branch sec- 
tions of the Institute in order that these 
outlying adhesions may have a better 
idea of the scope and purposes of the 
Institute. In this, as in other things, 
Mr. Pope has been a notable success. 
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Brooklyn Edison Employees May 
Share Profits. 

According to a statement recently 
made by W. W. Freeman, general 
manager of the Edison Electric Illu- 
minating Company, in Brooklyn, N. 
Y., that company will share the profits 
of the business with its employees. 

Mr. Freeman in discussing the 
scheme, said in part: 

“A system will probably be arranged 
in some way so that the labor of the 
employees will be considered in appro- 
priating dividends just as the 
capital of the stockholders 
is now. At the present time 
the Pennsylvania Railroad 
has about the largest and 
best known system of profit 
sharing, but the Edison com- 
pany intends not to copy 
from any other system but 
to originate an‘entirely new 
one. It will probably take 
all of six months to get our 
ideas and theories worked 
out into practical shape. It 
is also probable that some- 
thing will be done along the 
line of old age pensions in 


the near future.” 
—_—_—-—»--a_____- 


Two New York Bills Signed. 

Governor Hughes has 
signed the Parker bill, which 
gives greater power to the 
Public Service Commission 
of the First District, located 
in New York city. The Com- 
mission is given power to 
regulate its own rate of fare 
and has additional authority 
over the issuance of trans- 
fers in New York City. 

The Governor has also 
signed Assemblyman A. E. 
Smith’s bill, fixing the price 
of electricity in New York City at $160 


a lamp per year for the flaming are 


lamps. 

The bill providing for the opera- 
tion of the Steinway Belmont tunnel ir 
New York city, so as to provide rapid 
transit facilities from the boroughs of 
Manhattan to Queens, has also received 
executive approval. The new law per- 
mits the transfer of the tunnel prop- 
erty with the consent of the Mayor of 
New York and the New York Public 
Service Commission, under a fifty vear 
franchise to be granted by the New 
York Board of Estimate and Appor- 
tionment. 
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New York Street Railway Convention. 

The annual meeting of the Street 
Railway Association of the State of 
New York was held at Cooperstown, 
N. Y., on June 28 and June 29. The 
only papers of electrical interest were 
those by T. W. Williams, of the Gen- 
eral Electric Company, on ‘‘ Railway 
Motor Gears and Pinions,’ and by Clar- 
ence Renshaw, of the Westinghouse 
Electric and Manufacturing Company, 
on ‘‘Recent Developments in Multiple 
Unit Control and Other Electric Rail- 
way Apparatus.’’ 

Mr. Williams first discussed the 
causes for gear and pinion wear and 
then gave some figures showing the su- 
periority of treated gears which had 
been heated and then quenched in some 
liquid, preferably oil. The author had 
found that heavy lubricants such as 
those containing pitch were best for 
prolonging gear and pinion life. Their 
value was not principally for lubrica- 
tion but by forming a cushion on the 
teeth they prevented the grinding met- 
al-to-metal contact. 

Mr. Renshaw’s paper dealt with the 
new Westinghouse type HL unit-switch 
control apparatus which makes possi- 
ble the installation of a simplified mul- 
tiple unit system for city and subur- 
ban surface cars. One important dif- 
ference from the previous electropneu- 
matic equipments for train operation is 
that the new apparatus is not arranged 
for automatic acceleration. In the type 
HL equipments the various main-cir- 
cuit connections between the trolley, 
resistance and motors, are made by six 
or eight unit switches, each provided 
with a magnetic blowout and normally 
held open by a spring. These switches 
are assembled in a frame designated as 
a ‘‘switeh group.’’ In larger sizes, the 
group is supplemented by two addition- 
al switches mounted in a second frame, 
and called a ‘“‘line switch.’’ Each 
switch is closed when desired by com- 
pressed air acting on a piston, which 
opposes the spring and forces the lower 
or movable switch jaw against the up- 
per or stationary one. The reverse 
drum is pneumatically operated and 
mounted in a separate case. The oper- 
ation of the switches and reverser is 
regulated by electrically operated mag- 
net valves attached to air cylinders and 
governed by a master controller. The 
small amount of power required for op- 
erating the magnet valves is taken from 
the trolley through „a resistance. The 
circuits from the master controller are 


taken to a twelve-conductor train line 
from which branch circuits are run to 
each piece of apparatus. Air for oper- 
ating the pneumatic parts is obtained 
from the air-brake system through 
strainers for removing the moisture and 
through a reducing valve set for seven- 
ty pounds pressure. An emergency res- 
ervoir is provided in case the air-brake 
system should fail. A particular fea- 
ture of the control for quadruple equip- 
ments is the arrangement of the cut- 
out switches for cutting out a damaged 
motor when necessary. In case of trou- 
ble, one motor of each pair is cut out, 
thus leaving the remianing two motors 
operated in series-parallel just as if 
they were the two motors of a double- 
motor equipment. 

A paper of more general interest was 
that by Henry W. Blake, editor of the 
Electric Railway Journal, on the ‘* Prob- 
lem of the Five-Cent Fare,” in which 
the present fare unit is held to be in- 
adequate mainly on account of the in- 
creased length of ride, the issue of free 
transfers, the increased cost of opera- 
tion per passenger and the increased in- 


terest rate on capital for betterments _ 


and extensions. The substitution of 
four-motor for two-motor equipments 
was one of the large elements in the in- 
creased cost of cars. It was the gen- 
eral opinion of the convention delegates 


that relief would be afforded to the rail- . 


way companies if they were permitted 


to charge, say, one cent each for trans- 
~~ “with approval. 

The following officers and executive 
committee were elected for the ensuing’ 


fers. 

A feature of the banquet on June 29. 
was an address by John N. Carlisle, 
member of the New York Public Serv- 
ice Commission, District No. 2, embrac- 
ing all of New York State except New 
York City. After referring to the ne- 
cessity of having regulation of public 
service corporations, Mr. Carlisle point- 
ed out that the utilities companies of 
the State had a wrong idea of its func- 
tions. The Commission existed for other 
purposes than to listen to complaints 
from the public; it also existed for the 
purpose of seeing that the public-serv- 
ice corporations were not unduly har- 
rassed by onerous local franchise re- 
quirements, taxes and regulations. In 
several instances, corporations which 
had appealed to the Commission had 
been strongly assisted upon their show- 
ing that they wished to give the public 
the best possible service permitted by 
conditions. In one case, the Commis- 
sion had refused to approve a project 
because it felt convinced that the local 


` struction eost. 
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municipality ’s exactions were too great 
to permit the company to do business 
profitably. It was a mistake to suppose 
that the Commission wanted to restrict 
corporation profits to any such figure 
as six per cent. On the contrary, 
it would be pleased to see the public- 
service companies make twenty-five per 
cent on their common stock if at the 
same time they were giving good serv- 
ice. The financial condition of the New 
York public-service bodies was a most 
serious one. Thus of the 310 gas, elec- 
tric and street railway companies in the 
Commission’s jurisdiction, 237 or eighty 
per cent, were not paying dividends on 
any kind of preferred or common stock. 
The capitalization of the non-dividend 
companies totaled $142,330,000, or six- 
ty-six per cent of all the common and 
capital stoek issued by these corpora- 
tions. Either there was too much stock 
or an insufficient return was being se- 
cured upon it. However, the Commis- 
sion realized that the present managers. 
weré not responsible for the over-capi- 
talization of the past. If money were 
needed for new work, it was perfectly 
willing to make a reasonable allowance 
for the inevitable promotion and organ- 
ization expenses over the actual con- 


anxious to see that the corporations got 


enough money to run their business but 
it would not countenance the capital’ 


inflation of the past. Mr. Carlisle’s re- 
marks made a deep impression and met 


year: President, James H. Pardee, op- 


erating manager, J. G. White & Com- 
pany, New York; first vice-president, E. 


J. Cook, general manager, New York 
State Railways, Rochester; second vice- 
president, J. W. Hinkley, Jr., president 


Poughkeepsie City & Wappingers Falls. 


Railway; secretary, C. Gordon Reel, 
Kingston; treasurer, H. M. Beardsley, 
assistant general manager, Elmira Wa- 
ter, Light and Railroad Company; ex- 
ecutive committee, J. K. Choate, W. H. 
Collins, J. C. Calisch and J. E. Duffy. 
—__—_—_+-o___—_ 


Automatic Railway Safety Device. 


Consul Homer M. Byington, of Bris- 


tol, England, sends a British press ac- 
count of a new railway device for giv- 
ing automatic warnings to engineers 
of danger signals set against them. 


which is filed for public reference im 


the Burean of Manufactures, Washing- 
ton, D. C. 


The Commission was. 
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Electricity Supply in Dundee, Scotland.—II. 


An Illustrated Account of the New High-Tension System. 


The alternators are of the Dick Kerr 
three-phase type, giving current at 
6,600 volts, fifty eyeles, when running 
at a speed of 1,500 revolutions per min- 
ute. The rotor, which is very strongly 
constructed, has four separate radial 
poles with laminated pole-shoes, and 
cach pole carries its own field coil. The 
stator frame is in one piece and is also 
very strongly constructed, having the 


BY ROBERT L. REID. 


through the openings left in the stator. 
The close type of end shield keeps out 
a great deal of dust which would other- 
Wise be drawn in, in addition to redue- 
Direct- 
coupled to each alternator is a four- 
pole exciter of 18.5 kilowatts at 125 


ing the noise while running. 


volts. 
CONDENSING PLANT. 
Underneath each turbine and bolted 


ment in whieh bloeks of a metal electro- 
positive to the brass and iron are fixed 
to the tube plates. There is an auto- 
matic atmospheric valve above each 
condenser, with an eighteen-inch ex- 
haust pipe leading to the atmosphere. 
A three-throw Edwards air pump is 
provided for each set, driven by means 
of gearing from an electric motor. A 
foree pump at the end of the air-pump 


winding imbedded in slots and carefully 
insulated. The stator is arranged to 
slide lengthways along the shaft on the 
hedplate to give access to the rotor and 
allow for inspection. The end shields 
are of the close type and close down 
almost on to the main shaft. The fan 
action of the rotor therefore draws cold 
air from ventilating passages which 
have heen left below and discharges it 


INTERIOR OF CLEPINGTEN SUBSTATION 


to the exhaust flange is a Contraflo sur- 
face condenser of 3.400 square feet 
cooling surface. To take up expansion 
and prevent distortion of the turbine 
body the condenser is made to rest on 
springs and is not otherwise fixed. Fach 
condenser has 2,173 tubes three-quar- 
ters of an inch diameter by eight feet 
long. The condenser and tubes are pro- 
tected from pitting by a patent arrange- 


erankshaft lifts the discharge to a Lea 
recording water meter on the upper 
floor, where, after being measured, it 
gravitates to the hot wells. In this type 
of water meter the water is made to 
flow over a V-notch and the height of 
water flowing over the notch is re- 
corded by a plunger and float; thus a 
constant record of the steam taken hy 
the turbine is obtained. The hot wells 
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are situated on the lower engine room 
floor, have each a capacity of 8,500 gal- 
longs and are made of steel plates a 
` quarter of an inch thick, stiffened and 
stayed by angles. In a conspicuous 
place, easily seen from the upper floor, 
a float and weight indicator gives the 
levels of the water in the hot wells. 
CIRCULATING WATER. 

As previously mentioned the circu- 
lating water for the condensers is ob- 
tained from the River Tay. There is a 
maximum rise and fall of the tide in 
the river equal to eighteen feet, and the 
top of the condensers is 28.5 feet above 
the lowest water level. In order to re- 
duce the power required to circulate 
the large amount of water required 
over this height, and also to avoid the 
necessity for constant regulation due 
to the varying head on the pumps, it 
was decided to lay the system of pip- 
ing in the form of a large siphon. 

A reinforced concrete pump-room, 
fourteen feet internal diameter and 
twenty-seven feet deep from the ground 
level to the bottom floor, was sunk at 
the waterside. This pump-room was 
built in sections, the lowest section 
having a steel cutting edge, and the 
ground in the inside was excavated 
and the section sunk by means of heavy 
weights. After one section was sunk 
another was made on the top of it and 
the process repeated. At the river side 
of the pump-room there are two set- 
tling tanks constructed by means of 
reinforced concrete sheet piles. They 
have removable covers for cleaning, 
and concrete bottoms. Gratings are 
provided on the inlets and the change 
of velocity in the water while passing 
through the tanks precipitates any mud 
or silt which may have been carried in. 

In the pump-room there are two six- 
teen-inch-diameter, vertical-spindle, cen- 
trifugal pumps, situated at the bottom 
floor, driven direct by two vertical elec- 
tric motors of sixty-three brake-horse- 
power, each, placed at the ground level. 
The pumps were put below the lowest 
water level so that water could always 
be obtained in emergency. The motors 
are started and controlled from the en- 
gine room in the main station, and, to 
allow of this, automatic reflux valves 
are fitted at the pumps. These reflux 
valves gave a little anxiety at first ow- 
ing to the shock with which they closed. 
This, however, was considerably les- 
sened by the fitting of a small valve on 
the main one opening in the reverse 


direction and closed with a spring. 
The motors may be speeded up to 
deliver the full quantity of water re- 
quired should the siphonic action on 
the system fail altogether. The pump- 
room has a glass roof, and a number of 
sparred platforms at various levels 
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and the pipes were laid at such a depth 
as to be only partly below water at | 
highest tide. 

The main pipe lines consist of thirty- 
inch-diameter cast-iron pipes supported 
on a reinforced concrete raft of T sec- 
tion carried on piles some twenty-six 


FOUNDATIONS, PIPE TRENCH, AND ENGINE ROOM IN COURSE OF CONSTRUCTION. 


allow of access to the various shaft 
bearings, etc. A small centrifugal 
pump driven by an electric motor is 
used for drainage when required. Had 
the cost not been so great it would have 
been preferable to have laid as much 
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feet apart. The distance between the 
pump room and the main station is 
about 785 feet and between the main 
station and the discharge end 736 feet. 
The pipes are seven-eighths of an inch 
thick and have spigot and faucet joints, 
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STEEL FRAMEWORK IN COURSE OF CONSTRUCTION. 


of the main pipes from the pump room 
to the power station as possible, below 
low-water level, in order to reduce the 
chances of air leakage and also the vol- 
ume of air, should the siphon break, 
but the expense of this was too great 


jointed with lead where laid in the 
ground, and flange joints in the engine 
room. Owing to the nature of the 
ground the greatest precautions were 
taken to protect the pipes. They were 
coated internally and externally with 
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Dr. Angus Sinith’s solution at the 
works, then asphalted one-eighth of an 
meh thiek and covered with a six-inch 
thiekness of puddled clay. after they 
were laid. The outlet pipe passes 
through the concrete wall of the east- 
ern wharf and then turns vertically 
downwards, ending with a short bend 
and bell mouth in a horizontal direc- 
tion. The mouth of this end ìs two feet 
below the lowest water level. In the 
engine room at the highest point in the 
svstem there is a single-throw Edwards 
air-pump for drawing out the air which 
may have leaked in and which may tend 


was twelve feet. This difference of 
eight feet is about the normal frictional 
head, so that the full effect of the re- 
turn flow is utilized. 

AUXILIARY PLANT. 

Situated on the upper engine-room 
floor and above the hot wells are two 
direct-current generators of the Sie- 
mens bipolar type giving 600 amperes 
at 200 volts, coupled direct to two Wil- 
lans & Robinson central-valve high- 
speed engines. These are used as a 
standby, for exeiting the main alterna- 
tors and for driving the works motors. 
ete. In the part of the engine room 
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room floor. A twenty-five-ton, three- 
motor, electrie traveling-crane provides 
for the efficient and fast handling ot 
the engine-room plant in the case of re- 
pairs, ete. This crane was supplied by 
Alexander Jack & Company, Limited, 
Motherwell. 
. WORKS MOTORS. 

The works motors are all of the di- 
rect-current type, and, with the excep- 
tion of the locomotive motors, work at 
200 volts. Throw-over switches on the 
control beards of the eireulating-pump, 
air-pump and stoker motors allow of 
these being run off the battery in cases 
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to break the siphon. A number of tests 
hive been made on this cireulating- 
Water system and one or two of the 
results are given below. 

A mercury gauge fixed at the top of 
the condenser showed a vacuuin of 22.80 
leet of water while the tide was 22.70 
leet below this level, (Owing to fluc- 
Mations the measurements could not 
be made very aceurately, but they 
showed the pipe was running full bore.) 
Later, during a very low tide, a 
uge on the main discharge pipe in 
the engine room showed a vacuum of 
'wenty feet while the tide was 20.1 
teet helow this point at the same time. 
In the main supply pipe the vaeuum 


va 


reserved for converting machinery are 
two motor-generators, one consisting of 
a three-phase, 6,600-volt motor coupled 
direct to a 300-kilowatt direet-eurrent 
machine generating at 400 460 volts, 
and the other a three-phase motor as 
above eoupled to two (one on either 
side! direet-current generators of 150 
kilowatts each, generating at 200 230 
volts. The motor-generators are used 
for feeding the distriet round the main 
station and for driving the works mo- 
tors, ete. A small booster is used for 


charging the battery. Tt consists of a 


twenty-three-brake-horsepower motor 
driving a fifteen-kilowatt generator 


and is situated on the upper engine- 


of emergeney should the main supply 
fail. 

The whole of the cables in the works 
ere fireproofed and are arranged as far 
as possible to minimize the risk of anv 
breakdown spreading. 

SWITCH HOUSE, 

The switeh house is 120 feet long, fif- 
teen feet three inehes wide. and has 
four floors, of which the extra-high-ten- 
sion switchgear oceuptes three and the 
battery one. A part of this building at 
the west end is reserved for rooms for 
the station superintendent and staff. 

BATTERY. 

The room set apart for the battery is 

a modelof its kind] There are three 
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rows of cells, with ample room for 
cleaning and inspection. The room is 
lighted from the roof by means of two 
rows of roof lights extending the 
whole length and is ventilated by large 
ventilators. As the extra-high-tension 
switchgear occupies the floors under- 
neath, special attention had -to be given 
to the construction of the floor to make 
it acidproof. The floor is of reinforced 
concrete on the Columbian system and 
is covered with blue Adamantine clink- 
ers (six inches by two inches by one 
and three-quarters inches) laid on a 
bed of cement and grouted with bitu- 
men. The floor is laid with falls toward 
the drains, which are also acidproof. 
SWITCHGEAR, 

A fair idea of the general arrange- 
ment of the extra-high-tension cubicles 
will be obtained from the cross section 
shown herewith. The floors are of 
concrete similar to the battery room, 
but are covered with Terrano, giving a 
clean finish. The ground floor is re- 
served for the cable-driving boxes, sta- 
tic dischargers, and feeder-isolating 
switches, the first floor for the busbars, 
and the second for the main oil 
switches. This arrangement allows all 
parts to be freely and easily accessible. 

The extra-high-tension switchgear is 
in molded concrete cubicles, and the 
busbars, connectors, etc., are held on 
porcelain insulators separated from 
each other by concrete partitions. The 
fronts of the cells are protected by 
iron doors, those in the busbar section 
being expanded metal, which, while 
providing due protection, allows of easy 
inspection. The busbars are in dupli- 
cate and the two sets may be paral- 
leled through an oil switch. To reduce 
the risk of a breakdown spreading, 
each busbar is in a separate horizontal 
cell by itself and has only connection 
to its own phase. The oil switches are 
of the latest British Thomson-Houston 
design. Each of the three phases is 
contained in a separate cell and there 
are two breaks per pole. The opening 
and closing of the switch is effected by 
the release of powerful springs, and 
after the latter have operated, a motor 
coils up the springs ready for the next 
operation. Static dischargers are pro- 
vided on the outgoing feeders. 

The control boards, both alternating 
current and direct current, are situated 
on a gallery eleven feet above the up- 
per engine-room floor level. The alter- 
nating-current control board is of white 


marble and consists of nine panels, as 
follows,—two machine, two motor-gen- 
erator, four feeders, and one inter- 
connector. Indicating lamps on this 
board show whether the oil switches 
are in or out. A synchroscope with in- 
dicating lamps and a frequency indi- 
cator are mounted at either end of the 
board on swing panels. 

On the feeder and motor-generator 
panels there are triple-pole, time-limit, 
overload relays, and on the generator 
panels there are Andrews reverse- 
power relays. There is a Tirrill regu- 
lator which keeps the voltage constant 
notwithstanding the varying load. The 
direct-current control-board is also of 
white marble and consists of twelve 
panels, as follows,—two auxiliary 
steam-generator, three motor-generator, 
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tions where the energy supplied from 
the main station at Carolina Port is 
transformed down to 400-volt direct- 
current for general supply, or 500-550 
volts for tramway traction. These are 
situated at Clepington, in the northeast 
of the town; Lochee, the extreme north- 
west, and Dudhope, the old main sta- 
tion in the center. 

Clepington substation may be taken 
as a typical example. The buildings 
are plain but substantial and are roomy 
and well lighted. The floors are of 
concrete covered with Terrano. At Cle- 
pington there are at present two rotary 
converters supplied by the British 
Westinghouse Company, each of 550 
kilowatts capacity. The rotary con- | 
verters and transformers are on the 
ground floor and the switchgear is on 
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CROSS-SECTIONAL PLAN AND ELEVATIONS OF CLEPINGTON SUBSTATION. 


two battery and booster, two feeder, 
one isolating, and two spare panels. 

On the upper engine-room floor and 
underneath the main gallery are two 
auxiliary-plant-control switehboards, 
one for controlling the supply from the 
battery and the other from the direct- 
current busbars. These boards are 
also of white marble and consist of one 
panel and four panels, respectively. 
The framework of the boards, ete., and 
also the bedplates of the machines and 
other parts, are earthed in a very effi- 
cient manner. 

All the switchgear and motor-genera- 
tors at the main station were supplied 
by the British Thomson-Houston Com- 
pany, Limited, of Rugby, England. 

SUBSTATIONS. 
There are at present three substa- 


a gallery, as seen from the diagram. 
The rotary converters are each com- 
bined with an alternating-current boos- 
ter, which allows for a variation in the 
voltage from 400 to 550 on the direct- 
current side. On the end of the rotary- 
converter shaft there is an induction 
motor fed from a starting transformer 
for running it up to speed. The ma- 
chines may be made either shunt-wound 
or compound, to be used for lighting 
or traction respectively by means of a 
double throw-over switch fixed on the 
side of the machine. 

Each machine is provided with a 610- 
kilovolt-ampere, three-phase to six- 
phase, oil-cooled transformer. The 
switchgear and control boards in the 
substations were supplied bv the Brit- 
ish Thomson-Houston Company. The 
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extra-high-tension switchgear is all con- 
tained in molded concrete cubicles sim- 
ilar to Carolina Port, except that the 
oil switehes are worked mechanically 
by levers from the control panels. The 
eontrol board is furnished with a syn- 
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extra-high-tension switchgear and is of 
white marble. At Clepington the board 
consists of sixteen panels and deals 
with the tramway traction load and 
the low-tension current for general pur- 
the two systems being entirely 


poses, 


PUMPING STATION AND DIAGRAM OF CIRCULATING-WATER PIPE-LINE SHOWING REL- 
LEVELS. 


ATIVE 


chroscope and indicating lamps and 
voltmeter connected to transformers in 
the usual manner. On the incoming 
feeders there are reverse-current re- 
lays, while on both incoming and out- 
going extra-high-tension feeders there 


separate. The general design of the 
board is much the same as the usual 
practice. Reverse and overload circuit- 
breakers are in circuit with the ma- 
chines. The town council is at present 
contemplating putting down = another 


VIEW OF PUMPING STATION SHOWING MAIN STATION IN BACKGROUND. 


ane static dischargers. Various sec- 
tions of the busbars may be separated 
if desired. 

The direct-control board is at the end 
of the building at right angles to the 


substation at Downfield, in the extreme 
north of the eity. 
CABLES. 
The feeder cables for the extra-high- 
tension current transmission were sup- 


H3 


plied and laid by the British Insulated 
and Helsby Cables, Limited, Prescot, 
England. Each eable consists of three 
cores separately insulated with paper 
and the whole then protected with a 
lead sheath 0.12 of an ineh thiek. Over 
the lead is a covering of jute, then 
double steel armoring and a further 
covering of jute. Below the lead and 
insulated from it by a strip of paper 1s 
a Board of Trade copper earthing strip 
0.016 of an inch thiek. The cables were 
laid direet in the ground, heavily 
coated with a preservative compound, 
and finally covered with a specially 
shaped tile two and = one-half inches 
thick. They were laid at an average 
depth of four feet six inches and were 
kept eighteen inches apart. 

The following tests were carried out 
on the cables after they were com- 
pleted: 

At the works eaeh length of cable 
was tested for fifteen minutes with aw 
alternating electromotive foree of 20,- 
Q00 volts hetween cores, 13,000 volts 
between cores and sheathing after the 
eable had been immersed for twenty- 
four hours in water. After being laid 
and jointed the cables were again tested 
with a pressure of 13,000 volts between 
the eores and between each core and 
earth. 

The sheathing of the cables was 
bonded to the water pipes of the city at 
various points. The joints in the cables 
were the usual extra-high-tension type, 
with phases stepped and the Board of 
Trade strip and lead and armoring elece- 
triecally continuous throughout. When 
completed the joints were troughed and 
run in solid with bitumen. 

There are at present two 0.1-square- 
inch cables run to each of the Cleping- 
ton and Dudhope substations, and two 
of 0.05 square inehes run from Dudhope 
to Lochee substation, making in all a 
length of extra-high-tension cable eon 
necting the generating station and sub- 
stations of about twelve miles. 

As the ground near the main generat- 
ing station is of a nature which would 
through 
these are for a distance of about three- 
quarters of a mile laid in creosated 
wood troughing filled with compound 
and covered with a two-inch thick tile. 

Where the cables pass under the main 
railway lines they were drawn into fire- 
elay conduits laid with a slight fall 
from the center of the lines to either 
end to-allow any water which might 


quickly corrode the eables, 
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accumulate in the pipes to find its way 
to the manholes at either sides. 
manholes were built with special damp- 
proof walls. 

Heavy iron brackets support the ex- 
tra-high-tension cables where they leave 
the main station and keep the cables 
twelve inches apart. 

In conclusion, from the foregoing ac- 
count some idea will be obtained of the 
work carried out by the Dundee Town 
Council. During the year ended April 
30, 1910, the output between the old 
and new stations was over 7,000,000 kil- 
owatt-hours, and the prices charged for 
current for lighting purposes vary from 
seven cents down to four cents per kilo- 
watt-hour, while for power prices range 
from five cents down to one cent per 
kilowatt-hour. 

— eo 
To Supplement Steam Cars by Gas- 
Electric Motor Cars. 

A dispatch from Atlanta, Ga., dated 
June 24, states that following the an- 
nouncement the Southern 
Railway Company on May 31, that the 
use of gas-electric cars in some of the 
more congested districts along its lines 
was contemplated, it is definitely an- 
nounced by that company that its 
steam passenger train service in the 
Greenville territory is to be supple- 
mented in July by the inauguration of 
regular gas-eleetrie motor-ear service. 

Pending the completion of three 
motor ears, the Southern management 
has arranged with the General Elec- 
tric Company for the return of the gas- 
electrie Was used experi- 
mentally on the lines between Manas- 
last 


made by 


ear whieh 


sas and Strasburg, Va.. during 
summer. 
Gas-electric motor-ear service will 
be furnished in the Greenville territory 
hy this ear until the delivery of two 


improved gas-electric cars by the Gen- 


eral Electrie Company, and a gasoline 
car being constructed by the MeKeon 


Motor Car Company. The ears will be 
completed in a few months and will be 
put into regular service as soon as deliv- 
ered to the Southern company. 
——_—__»-»_____ 
Mav Exnorts of Manufactures Largest 
in the History of Our Commerce. 
Exports of in May 
were larger than in any earlier month 
in the history of our export trade, and 
for the full fiscal year 1910 will be 
larger than in any earlier fiseal year. 
The total value of manufactures ex- 


manufactures 


These 


ported in the month of May was $71,- 
000,000, including in this term both 
manufactures ready for consumption 
and manufactures for further use in 
manufacturing, and for the eleven 
months ending with May amounted to 
$699,000,000, indicating that June, the 
twelfth month of the year, will cer- 
tainly bring the record for the fiscal 
vear 1910 above that of any of its pre- 
decessors. The total value of manufac- 
tures exported in the full fiscal year 
1907 was $740,000,000; in 1908, $750,- 
000,000; in 1909, $671,000,000, and for 
the fiscal year 1910 seems likely to ma- 
terially exceed the high record of 
1908. Should the June exports of 
manufactures equal those of May, for 
which the figures are just at hand, the 
total for the fiscal year 1910 would 
amount to $770,000,000. In the eleven 
months ending with May manufac- 
tures form forty-four per cent of the 
exports, a materially higher percentage 
than in any earlier year. 

Not only will the value of manufac- 
tures exported in 1910 exceed that of 
any earlier year, but the value of man- 
ufacturers’ materials imported will also 
be larger than any earlier year. The 
{otal value of manufacturers’ materials 
imported in the eleven months ending 
with Mav is $793,000,000. The total for 
the full year will be fully $850,000,000. 
against $751,000,000 in 1907, the former 
high record year. 

—_—_~+-e—____— 
Mackay Companies May Increase Cable 
Service. 

Boston state that the 
Mackay Companies probably will in 
the course of the next vear lav another 
cable between England and the United 
States, which would give six eables be- 
tween the two countries. Of this num- 
her three would be on the New York- 
Newfoundland-lIreland improved route, 
while two are on the old route to Can- 
so and a sixth comes to Boston. The 
cost of such a cable would be between 
$3,000,000 $3,300,000, and the 
company has ample funds on hand to 
defray the expense. 

While the present volume of cable 
business is shghtly less than a vear 
ago in conformity with the general de- 
pression in the United States, there are 
other reasons which render the laying 
of a new cable advisable. For one 
thing the Commercial Cable Company 
has in the last two or three years suf- 
fered heavy financial loss and much in- 
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convenience and delay in business 
through the damage done by fishing 
trawlers on the Irish coast. It is esti- 
mated that these trawlers have cost 
the Commercial Cable Company a good 
$1,000,000 during this period, and a 
sixth cable is something of a protec- 
tion against their depredations. The 
cables are laid far enough apart so 
that damage would not be simultane- 
ous. 

—___—__~<-@—_____ 
Examination for Forest Engineer. 
The United States Civil Service Com- 

mission announces an examination on 
July 27-28, 1910, to secure eligibles 
from which to make certification to fill 
a vacancy in the position of forest en- 
gineer, in the Forest Service, and va- 
cancies requiring similar qualifications 
as they may occur. 

Applicants should apply either to the 
United States Civil Service Commission, 
Washington, D. C., or to the secretary 
of the beard of examiners, for applica- 
tion and examination Form 1312. 

An examination will be held on July 
27 to seeure eligibles to fill a vacancy 
in the position of engineer in timber 
tests. Those desiring to take the ax- 
amination should apply for examina- 
tion Form 1312. 

a a 

For Municipal Fire Alarms. 

During a recent hearing in New York 
Citv on the question of granting a cer- 
tain company a franchise to install 
fire-alarm systems in various buildings 
in New York, Fire Commissioner Wal- 
do made the suggestion that it might 
be better for the city to take over the 
business and receive the revenue that 
comes from it... There are at present 
six such companies in the city that have 
connections with the fire department 
and use sthe city wires. The ordinary 
charge for the installation of a fire 
alarm box in a building is $50. Some 
of the companies have as many as 2.000 
or 3,000 eustomers. 

—_—__—___~---@_____ 

Hudson & Manhattan Franchise 

Assessment. À 
New York State Supreme Court Jus- 

tiee Lebours has set aside the assess- 
ment of 6.900.000 placed upon the spe- 
cial franchise of the ITudson & Manhat- 
tan Railway Company by the New 
York State Board of Tax Commission- 
ers for 1907. The eourt ordered a re- 
assessment of the property open to dis- 
pute. 
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Electrical Notes From Great Britain. 


The annual convention of the Ineor- 
porated) Municipal Eleetrical Associa- 
tion eame to an end at Glasgow on June 
17. The presidential address of W. W. 
Lackie, the city electrical engineer by 
whose courteous assistance this journal 
was able to publish a full deseription of 
Glasgow's eleetrieity supply system a 
vear or two ago, contaimed some figures 
of the kind recently quoted here to il- 
lustrate the power-station economies of 
the last deeade. When the Association 
met in Glasgow in 1901, the cost of elee- 
trical energy produced there, including 
interest, depreciation and sinking fund 
was 5.92 cents per kilowatt-hour. Now 
it is only 3.46 eents. Excluding the 
standing charges the works costs in 
1901 were 2.82 cents per kilowatt-hour. 
Today they are only 1.124 cents. It is 
generally argued by advocates of pri- 
vate enterprise that municipal authori- 
ties having the public money to spend 
are in a privileged position as compared 
to private companies, but Mr. Lackie in 
his address pointed out the disadvan- 
tages of the municipalities, showing 
that eleetrie companies may do many 
things that a municipality may not do. 
He says that it is a fallacy to allege, as 
some have done, that the British elee- 
trical industry has suffered through 
municipalities obtaining powers to raise 
money for electrical purposes and he 
holds that municipalities have done 
much to advance the industry, 
many boroughs having undertaken 
the supply of eleetrmeity when no 
company would have ventured to 
For such authorities who 
have acted as pioneers, supplying cheap 
electricity, which naturally created a 
bigger demand for manufactures, he 
asks protection of some kind now that 
they are finding their areas surrounded 
or invaded by private supply eompan- 
les. A power company which ean select 
its consumers will of course choose 
those that are more profitable, leaving 
the less profitable to he supplied by the 
municipality, and this leads to unfair 
comparison, in the same district, be- 
tween the respective charges of the two 
suppliers, After touching briefly on 
the vexed question of depreciation pro- 
Vision, Mr. Lackie alluded to the effeets 
of the metal-filament lamp. When this 
lamp was put upon the market it was 


do so. 


(By Our British Correspondent.) 
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said that it would be necessary to obtain 
three applications for every one pre- 
viously received, but this had not been 
found to be the the 
applications previously received were 


ease because all 
not for lighting purposes, and all the 
lighting is not even now done by the 
metal-filament lamp. Moreover, durmy 
the past few vears they had, for the 
first time, been getting appheations for 


the larger power supplies. “One is 
wlad to think that no sueh radival 


ehange in the efficiency of motors can 


take place.” Mr. Lackie thinks it 


would be good both for the supply un- 


dertaking and for the wiring contract- 
ors, if the lamps were left to the supply 
authority, either to be supplied and the 
price included in the eharge per nnit, 
or sold direct to the consumer by the 
supply authority. If the former meth- 
od were adopted, one lamp eould be 
viven for every 100 or 200 units used, 
and if the latter, the priee would be 
at most, net cost. 

The chief effect of the temporary 
lull in output” has been that municipal 
engineers have had time to put their 
works into better order. ‘The arrested 
progress has driven us to re-ex- 
amine our methods of organization. to 
see if any untapped economies could be 
effected.” Charges for eleetricity were 
briefly alluded to, the present lack of 
uniformity in methods being deseribed 
as a fruitful souree of trouble. 

A.C. Cramb, of Croydon, in a paper 
on commercial advancement of electric 
supply urged the necessity of a vigorous 
development eampaign, and indicated 
the general lines along which he eon- 
sidered this should be eondueted. H. 
Collings Bishop, of Newport, followed 
With some notes on the commercial pro- 
gress of electricity, undertakings in 
which he spoke in favor of a ‘‘eombined 
canvasser and illuminating engineer” 
having been an unqualified success at 
Newport, both in obtaining new con- 
sumers and in satisfying grumblers. 
Mr. Bishop does not agree with the 
Ameriean motto. ‘whieh seems to be 
peg away until your man gives in,’ in 
his opinion there is a time when it is 
diplomatie to give a prospective custo- 
mer a rest, and ‘tthe knowledge of the 
correct time for this should be part of 
the edueation of every eanvasser.’’? On 


the debated question of electrical eon- 
tracting departments run by munieipal 
ties, he said that consumers were in- 
creasingly showing that they preferred 
to deal with these departments. It was 
sometimes asked, © What is to beeome 
of the contractor?”” and his reply was 
that the properly trained and consel- 
entious contractor had little to fear, 
“hut the man who beeomes an expert 
in a night must in the interest of the 
whole industry, go, “for the sins of the 
Incompetent Wireman very seldom fall 
on the individual econeerned but rather 
ou the industry as a whole.” 

The second day was spent at Edin- 
burgh, where Frank Newington, the 
chief electrical engineer, gave an ar- 
count of the exhaust-steam turbine 
with direet-current dvnamos, and eon- 
his MeDonald 

This paper is 


densing apparatus, at 
Road generating station. 
given fully in another part of this issue. 

Another paper. by Ashton Bremner. 
discussed extensions to existing supply 
stations by means of mixed-pressure 
turbines. The third day's meeting, in 
Glasgow, was partly oeceupied with dis- 
eussion on vontinuous records of costs 
and of steam consumption, and on the 
eheapening of cost of mains and serv- 
lees. 

The Association Committee reported 
that the standard speeification for 
bayonet socket lamp-holders was print- 
ed in draft and would be issued in due 
course; also that the Sub-committee on 
Physical Standards of the Engineering 
Standards Committee was engaged, in 
co-operation with the manufaeturers, in 
preparing a specification for metal-tila- 
ment lamps, but the eompletion of this 
specitication will oeenpy some time vet. 
In congunetion the Mumicipal 
Tramways Association the question of 


with 


standardizing a method of charging for 
current supplied for traction purposes 
from eombined undertakings has been 
studied, and a suggested method of ar- 
riving at a eorrect traction charge has 
been prepared. The Economie Wiring 
Subcommittee has, in conjunction with 
the Cable-Makers’ Association, drawn 
up a specitieation for a elass of eon- 
ductor whieh would meet the require- 
ments of fire-nsuranee authorities, 
Sheffield) Corporation mav 
spend ($390,000. one extensions at 


shortly 
its 
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Neepsend power station owing to indus- 
trial power demands from works, in- 
cluding electric furnaces for iron and 
steel works, several of which are al- 
ready connected to the public mains. 
Rotherham is to spend close upon $140,- 
000 for new turbo-generator plant, ro- 
tary converter, transformer aud mains, 
for its undertaking; Newport (Mon.) 
is spending $150,000 for extending its 
hght and power and tramway Services; 
several corporations are proceeding 
with alterations to portions of their 
works and substations to comply with 
the Home Office new regulations; Wed- 
nesbury Council, having to extend, sent 
a deputation to different parts of the 
kingdom inspecting various types of 
engines, the result of which is a decis- 
ion to install a 230-kilowatt gas engine 
and dynamo by the British Westing- 
house Company; Coventry Corporation 
electricity department has been so suc- 
cessful this year that a small bonus for 
economies is to be paid to the employes. 
‘The Birmingham Corporation has ap- 
proved of $716,000 being spent upon ad- 
ditional generating plant, and a new 
substation at Harborne, because the de- 
mand continues to grow by leaps and 
bounds. There is to be appointed at 
Birmingham a secretary of the electric- 
al department, at $3,000 a year. Not all 
of our large municipal electrical works 
have vet seen how important it is to 
have a thoroughly well qualified official 
devoting himself exclusively to the fi- 
nancial and commercial side of the un- 
dertaking. Small systems cannot afford 
to stand the expense of two officials at 
reasonable salaries, so the chief engin- 
eer 18 supreme, with clerical and can- 
vassing subordinates at low salaries. 
An undertaking of the size of that at 
Birmingham will find it well worth 
while having a good man, for its com- 
mercial and secretarial department is a 
very large one 

Electrical contracting firms have for 
some months past been preparing for a 
tussle in the courts with municipal cor- 
porations who have set up eleetrie wir- 
ing and installation departments of 
their own though having no definitely 
expressed provision for such work in 
their provisional orders. The Electrical 
Contractors’ Association has been aet- 
ing in the matter, and the Corporation 
of Leicester was selected for the attack, 
the prosecution being conducted at the 
instance of an electrical contractor do- 
ing husiness in that town. The case: 
‘Attorney General v. Leicester Cor- 


poration,” has just been occupying the 
courts for three days. The municipal 
electrical engineers are pretty unani- 
mously in favor of running these de- 
partments, and they say that the elec- 
trical contractor in the past has not 
done much to assist the development 
of electricity supply. They believe that 
they will get more satisfactory and 
more progressive work, pleasing the 
consumer and accelerating the electrical 
forward movement, if they have con- 
trol. The electrical contractor quite 
naturally complains that as he is a rate- 
paver in the borough, the corporation 
representing his interests ought not to 
enter into competition with his business 
and take away his livelihood. He, and 
others, too, want to know where mu- 
nicipal competition will end if this be 
generally permitted. If municipal elec- 
trical contracting and supplies selling 
be permitted, what is to prevent them 
from going in for municipal bakeries, 
dealing on the stock exchange, and so 
on? There is more money in the elec- 
trical contracting business than is some- 
times stated; indeed there has been far 
greater activity during the last year or 
two, and one hears a little less now 
about the undercutting of prices for 
such work. Most of the weakness in 
the contracting industry seems to be 
due to the mushroom contractor, who is 
a wireman or something of that sort, 
and overnight gets a hundred dollars 
loaned by an aunt or grandmother. or a 
couple of hundred dollars legacy and 
becomes a full blown contractor. <A 
few contracts at cut prices are secured 
and he keeps going by earning a wire- 
man’s wage in profit, until like Jonah’s 
gourd he fades away, having benefited 
nobody and leaving the bankrupty 
court to hear how many electrical firms 
have been ‘‘let in’’ for the amount of 
their bills for material with which he 
has earned that wireman’s wage. This 
sort of thing has gone on as long as the 
writer can remember electrically. Sure- 
lv in few other departinents of industry 
do men come and go with such fre- 
queneyv. The weak men take the low- 
priced contracts, because they are weak, 
hoping eventually to grow strong on 
their own weaknesses. The strong firms 
are robbed of business which might be 
carried out with profit to the industry 
if they had it, and manufacturers and 
electrical dealers would be paid in full. 
It has happened that some such firms of 
reputation have had to live on their 
reserves while waiting for business and 
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have thus become weakened, while 
mushroom-growth firms have been ex- 
ecuting work at prices which could not 
carry a fraction of profit unless poor 
material and inefficient work were put 
in. Losses on contracts, insufficient cap- 
ital, inexperience and so forth, are at 
the bottom of many paltry electrical 
failures which are annoying, or worse, 
to the inanufacturer and indicate that 
obstacle to profit-earning which injures 
contractors generally. From these re- 
marks it will he observed that there are 
some reasons why municipal electrical 
departinents should hanker after keep- 
ing a contracting staff under their own 
wing. Of course it is no new thing for 
them to so desire—quite a number of 
them have been for years working un- 
der special powers in this way. Wheth- 
er others, too, can do it, to whom so far 
special wiring powers have not been 
granted, may be decided as the outcome 
of the present litigation.? 

The St. Paneras (London) electrical 
engineer has brought forward a scheme 
for modernizing the Council’s light and 
power plant. For many years supply 
has been given from two generating 
stations, King’s Road and Regent’s 
Park. For years he has foreseen the 
desirability of collecting the generating 
plant under one roof, hence the intro- 
duction of three-phase plant and the 
opening up of substations. The gen- 
erating plant at Regent’s Park will deal 
with the peak load only and for the 
remaining nine months of the year it 
will he operated as a substation. Two 
1,000 kilowatt motor converters, three- 
phase trunk mains connecting the two 
stations, spare turbine plant, etc., at 
Regent’s Park will cost $121,000. New 
boiler plant, coal and ash handling ap- 
plianees, ete., at the main generating 
station at King’s Road, leaving the ex- 
isting boiler house to provide the spare 
boilers, will cost either $256,000 or 
#429 000, according to which seheme is 
adopted. The higher amount will in- 
clude the demolition of the dust de- 
structor and buildings and the pulling 
down of the existing boiler house. Mr. 
Baynes estimates that with the new 
boiler house and equipment the costs 
will be reduced from 2.04 cents per unit 
sold to 1.38 cents. 

ALBERT H. BRIDGE. 

London, June 25, 1910. 


ISinee writing the above, the judgment af 
the court has been delivered against the Leices- 
ter Corporation, the contracting interests there- 
fore winning. But there is talk of an appen! 
to higher court, 
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American Institute of Electrical Engineers. 


Annual Convention at Jefferson, N. H., June 28— July 1. 


The twenty-seventh annual conven- 
tion of the American Institute of Elec- 
trieal Engineers, held at the Hotel 
Waumbek, Jetferson, N. l., June 28 
to uly 1, was characterized by the 
spirited discussion of the papers pre- 
sented, Which commanded so much in- 
terest that the meetings were pro- 
tracted, one eXtra session was held, 
and it Was necessary to request that the 
discussion on eertain papers be pre- 
sented in writing. The attendance was 
not as large as in former vears, the total 
registration of members and guests 
totaling 178. Those present, however, 
were surcharged with enthusiasm, and 
the delightful weather made it possible 
to concentrate attention on technical 
subjects and to remain indoors at the 
sessions Without physical discomfort. 

In addition to the meetings for the 
reading of papers, a meeting was held 
on Thursday evening to discuss Section 
matters, and the views of the various 
delegates Were expressed as to ‘the re- 
lation which should exist between the 
Sections and the parent body. As the 
Chairman of the Sections Committee, 
P. M. Lincoln, was in Utah. he could 
not be present, but sent a telegram of 
The chair was occupied by C. 
F. Scott, the originator of the poliey 
of fostering seetions. Asa result of the 
diseussion, a meeting of the delegates 
from the various sections was held the 
next morning, and committees were ap- 
pointed to deal with the matters at is- 
sue. The delegates had already had, 
in connection with the ofticers of the 
Institute, a dinner prior to the Thurs- 
day evening meeting. 


regrets, 


On Friday evening there was a din- 
ner by the Educational Committee and 
Others interested in this subject. and a 
discussion was held on the ever-impor- 
tant subject of technical education. 
Prof. D.C. Jackson presided, and the 
discussion was opened by Dr. C. P. 
Steinmetz. Prof. M. De Chatelain, of 
St. Petersbure, president of the Rus- 
sian Eleetrotechnical Society, Was pres- 
ent at this meeting, 

A dinner for Cornell graduates was 
held on Wednesday evening, at which 
nineteen former students of that uni- 
versity assembled. | 

The Convention Committee had made 


adequate arrangements for the enter- 
tainment of members and guests. On 
Tuesday evening there was a reception 
by President and Mrs. Stillwell, fol- 
lowed by dancing and refreshments. A 
tennis tournament Inaugurated 
which resulted finally in a victory for 
G. A. Sawin. Meanwhile a golf tourna- 
ment Was also in progress, the contest- 
ants being divided into three eights. In 
the first eight the winner was F. E. 
Donohoe; in the second, N. W. Storer: 
in the third, M. P. Rice. A. H. Arm- 
strong carried off the prize for the best 
gross score, while W. E. Reed won the 
handicap event. Handsome silver cups 
were presented to eaeh of the above. 
On Wednesday afternoon, after the 
conclusion of the meeting, a seven-in- 
ning baseball game was arranged be- 
tween the Hasbeen and the Neverwas 
The former consisted of Messrs. 
Sawin, 


Was 


nines. 
Vaughan, Langsdorf, Osgood, 
Blake, Klumpp, Lincoln, Van Staagen 
and Rundle, while the latter was made 
up of Messrs. Wagner, Hayden, Lee, 
Lloyd, Creighton. Upson, Carlton, Law- 
ton and Hillebrand. The Hasbeens won 
by a score of 13-11. Prof. Geo. F. Sever 
officiated as umpire. 

For the entertainment of the ladies 
a bridve-whist party was given on 
Wednesday evening and a golf tourna- 
ment was held. Mrs. W. L 
Schlichter was awarded a parasol as 
first prize in the latter, while Mrs. C. 
A. Adams carried off a stein for second 
honors. Mrs. F. E. Donohoe won the 
putting contest whieh was held by elee- 
tric light on Thursday evening. 

On Thursday the day was devoted 
toa trip up Mount Washington, about 
half of those at the convention partici- 
pating. Although the day was clear. 
the atmosphere was somewhat hazy. 
and distant points could not be easily 
This trip was a very en 


also 


discerned, 
jovable one, and formed a feature of 
the convention. 

As already reported last week, the 
formal the convention 
opened on Tuesday afternoon with the 
presentation of the president's annual 
address. President Stillwell took the 
“Conservation of Water Powers’? as 
Iis address was received 
An extended 


sessions of 


his topie. 


with great applause. 


abstract of it was given in these eol- 
Winns in the last issue. 

The meeting was then turned over 
to the control of the Committee on 
Electric Lighting, its chairman, Wil- 
liam L. Robb, being called on to pre- 
side. The first regular paper presented 
was that by Profs. C. F. Harding and 


A. M. Topping, entitled ‘Headlight 
Tests.” 
HEADLIGHT TESTS. 
This paper gives the results of exten- 


sive tests conducted by the electrical engl- 
neering department of Purdue University. 
These tests were made for the Indiana Rail 
road Commission in order to determine 
whether the compulsory use of more pow- 
erful headlights on steam locomotives was 
desirable. The tests were divided into two 
distinct groups. the first comprising road 
tests on the Big Four Railroad near In- 
dianapolis; the second group comprised lab- 
oratory and outdoor tests carried on at Pur- 
due University. In the road tests an ob- 
servation car was equipped with oil and 
electric headlights, and was run some 5.000 
feet back from a set of home signals. Elev- 
en observers on this car noted the colors 
of the home signals as these were changed. 
The tests were conducted with an oppos- 
ing locomotive equipped with electric and 
also with oil headlights to determine the 
effect of opposing headlights upon the ac- 
curate identification of the signal. Classi- 
fication signal tests were also made with the 
same observation car, the observers endeav- 
oring to distinguish the color of the clas- 
sification signals placed adjoining the smoke 
stack of the opposing locomotive. Obstrue- 
tion tests were also made where varjous 
obstructions were placed upon the track 
and an attempt was made to indentify their 
Character at various distances with of! and 
electric headlights upon the observation car. 
The conclusions arrived at from these road 
tests Were that a powerful headlight is a 


marked disadvantage in that it causes re- 
flectionus from glass roundels and lenses. 
thereby producing false or phantom sig- 


nals; a powerful Opposing headlight adja- 
cent to block signals so obscures the latter 
as to make it dificult to read them at dis- 
tances over 1.000 feet; that opposing oil 
headlights of ordinary intensity allow such 
signals to be read correctly at 4.000 feet or 
less; that with an opposing headlight the 
distance in which the signal can be read 
correctly is slightly reduced by the use of 
a powerful headlight: a more powerful 
headlight on an approaching engine ob- 
secures the classification signals on that en- 
gine to a marked degree, particularly with 
green signals in the glare of a powerful 
headlight: that opposing oil headlights al- 
low either white or green signals to be 
read at a distance of 400 feet or even more: 
obstructions on the track cannot ordinarily 
be seen with a powerful electrie headlight 
at a sufficient distance to prevent accidents, 
since a train traveling at a high rate of 
speed cannot be stopped in a distance in 
which obstacles sufficiently large to cause 
a wreck were first detected. The labora- 
tory tests comprised four separate series 
made on seven different types of lamps, in- 
cluding luminous are, carbon are, kerosene 
and acetvlene lamps. The four series were 
as follows: Determination of the ihlumin- 
ation produced by the Theadlicht at a fixed 
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point in the axis of a reflector; determina- 
tion of the total light flux generated by 
the lamp: determination of the illumination 
produced along a course of 1,300 feet in 
front of the headlight; a spectro-photometric 
analysis of the light from each lamp. In 
addition to these tests there were made 
spectro-photometric analyses of the light re- 
flected from roundels and determination 
of the reflective coefficients of the roundels 
with and without signal lamps. The conclu- 
sions regarding this second group of tests 
were as follows: 
lumination is a function not only of the total 
light flux emitted from a lamp, but also its 
distribution; that reflector in which the larg- 
est total light flux falls in the vertex will 
have the highest multiplying factor; the lens 
type of projector has a higher multiplying 
factor than the reflector type; the spectral 
intensities of the luminous arc headlights 
are not noticeably different from those of 
the carbon arc; the oil headlight gives in- 
tensities higher in the red and lower in 
the green than all other headlights tested; 
the reflected light from green roundels has 
a higher intensity in the green than that 
from red roundels and this intensity is great- 
ly augmented when a signal lamp is placed 
behind the roundel, as is done in practice. 

C. A. B. Halvorson, in opening the 
discussion of the paper, considered that 
proper reflectors were superior to 
lenses. Strong headlights could be 
used if they were extinguished when 
passing another locomotive. 

J. B. Taylor inquired whether the 
observers had been tested for color- 
blindness. 

G. H. Stickney suggested that the 
bad effects of brilliant headlights could 
be overcome by directing the beam be- 
low the level of the opposing engineer 
and placing the signals also at a height 
where they will not be illuminated. 

Dr. C. P. Steinmetz suggested the 
use of brighter signals as well as 
stronger headlights. The beam should 
be controlled and directed and if nec- 
essary locomotives could slow down in 
passing. 

C. F. Seott advocated position sig- 
nals in place of color signals, and re- 
marks were also made by H. Barker, 
Geo. A. Hoadley, H. P. Woods and J. C. 
Lincoln. l 

Professor Iarding, in closing, said 
that the oil light was sufficient for the 
security of the engineer. On foggy 
nights a screen seemed to cut off vision, 
and this was more opaque the brighter 
the light. He pointed out that it 
was not feasible to extinguish lights in 
passing where the traffic is heavy. No 
tests for color-blindness were made, but 
the agreement between different ob- 
servers was satisfactory. Focussing 
the beam would limit the distance in 
front of the locomotive which could be 
illuminated unless the light were placed 


very high. The Indiana Commission 


The magnitude of the il- 


ruled that lights of 1,500 candlepower 
should be used. Semaphores could be 
used with the light dispersed suffi- 
ciently to illuminate them. 

The next paper was on ‘‘Carbon-Fil- 
ament Lamps as Photometric Stand- 
ards,” by Dr. Edward B. Rosa and G. 
W. Middlekauff. In the absence of the 
authors this paper was read by the 
chairman. An abstract of the paper 
was published in our last issue. 

The next paper was by A. R. Chey- 
ney on ‘‘The Modern Oil Switch, with 
Special Reference to Systems of Mod- 


erate Voltage and Large Ampere 
Capacity.” 
THE MODERN OIL SWITCH. 


Mr. Cheyney’s paper is a review of the 
present state of development of the oil 
switch, particularly as used in systems of 
large generating capacity. With the increas- 
ing use of steam turbines in such systems 
the reliability of action of the oil switches 
is becoming more imperative. On the 
whole the oil switch has given good service, 
which accounts for its extensive use, but 
the destructive action of the arc on short 
circuit both in fusing the contacts and in 
carbonizing and expelling the oil require 
possibly a change of design in order to in- 
sure readiness for immediate further oper- 
ation. So much is dependent on the abso- 
lute reliability of oil switches that it is 
false economy to use a cheap form of 
switch; if economy is necessary it should 
not be at the expense of the vital parts of 
the switch. It is desirable to group rel- 
atively close together all the parts that 
constitute the switch unit, such as the dis- 
connecting knife switches, series-transfor- 
mer, relays, control wiring and the oil 
switch proper. On large systems a 300- 
ampere switch may be called on to handle 
an instantaneous output of over 1,000,000 
kilowatts on short-circuit conditions. Car- 
bonization of the oil by the heat of the arc 
under such circumstances seems unavoid- 
able. It has been suggested to keep the 
oil in a set of switches under a pressure 
of 150 to 200 pounds by connecting to a 
common pressure line, a gravity or return 
line taking the discharged oil back to the 
system; this seems promising because the 
opening of the contacts would allow a 
heavy stream of oil to be forced directly 
across the arc, thus mechanically squeezing 
it out and eliminating carbonization and 
gasification of the oil. Simplicity of con- 
trol should be aimed at, as also standardiz- 
ation in order to reduce the number of 
spare parts. Double-throw oil switches are 
not desirable. There is an urgent need for 
a new type of oil switch of the cheapest 
form for use on overhead 2.400-volt distri- 
bution lines; it should be automatic for 
certain predetermined overloads. In order 
to place entire reliance in the oil switches 
of a station periodic inspections must be 
made of them. A daily inspection of the 
mechanism should be made; also a weekly 
inspection of a more intimate character, in- 


cluding close observance of some half 


dozen observations, finally an annual com- 
plete overhaul including cleaning, replen- 
ishing the oil, etc., is necessary. Through 
close co-operation between the operating 


companies and manufacturers there will 
doubtless be developed a more powerful oil 
switch and one that will not require over- 
hauling after each short circuit. 


P. Junkersfeld expressed his appre- 
ciation of this paper. 


We need some- 
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thing different from the present oil 
switch. These switches do their work, 
but at great expense, and their relia- 
bihity is insufficient. Reactances may be 
used to relieve the switch to a certain 
extent. The old type of switch is þe- 
ing made larger, but what we need is 
a new design. 

F. W. Harris stated that on large- 
capacity medium-voltage lines the pres- 
ent switches do not open the line sat- 
infactorily. They do the work, but 
very often damage themselves. He dis- 
cussed in detail the troubles of the oil 
switch, and stated that he expects soon 
a solution of the problem in the form 
of a switch which will handle anything. 
The prineiples to be observed are, first, 
there should be no exposed live parts; 
second, the action of gravity should 
tend to open the switeh; third, all 
breaks should be under oil; fourth, the 
switch should be self-contained; fifth, 
the operation should be by solenoid 
rather than by motor. | 

C. W. Stone said that switches will 
not open quickly under any conditions. 
A large amount of oil is not an advan- 
tage. The use of reactances will obvi- 
ate the necessity for larger switches. 
Switches always do their work, and if 
they damage themselves, it is to save 
other more valuable apparatus. He 
prefers operation by motor rather than 
hv solenoid. 

D. B. Rushmore cited a case where 
a circuit of 15,000 kilowatts was opened 
400 times in succession on low voltage. 
With high tensions the problem is 
harder, but the oil switch may be con- 
sidered satisfactory. The throwing of 
oil is a relief, and not a defect. In the 
future it is probable that all large sys- 
tems will be subdivided. 

Dr. C. P. Steinmetz stated that large 
central stations had been made possi- 
ble only by means of the oil switch. 
Improvement, however, is needed, but he 
disagreed with Mr. Harris as to the 
principles involved. There are two 
ways open to us. We can reduce the 
power, or we can improve the switch. 
Large systems must be subdivided, and 
reactances used. It is impossible to 
contro! unlimited power. Increased 
pressure in the switch is of no advan- 
tage, since we already have it present, 
due to the formation of the arc. The 
momentary power may be enormous, 
but it is the energy that is the impor- 
tant thing. We have to compromise 
between very rapid operation, which 
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might injure the cables, and very slow 
operation, Which might injure the 
switeh. The damage arises from the 
electromagnetic energy. The electro- 
statie energy is limited sinee the volt- 
age cannot rise to more than double its 
normal value, and the insulation ean 
stand the latter. The only reason that 
the eleetromagnetie energy does not do 
great damage is beeause the switch 
opens at zero current. This has been 
shown by the oscillograph, but more 
work should be done by the use of this 
instrument, if suitable eollege gradu- 
ates could be obtained to work out the 
problems. 

W. I. Donshea considered a new type 
of switch unnecessary. He finds the 
present cil switches satisfactory on cir- 
cuits supplied by turbo-generators, al- 
though the switch is sometimes injured. 
The oil should be changed after one 
severe arc. He looks for improvements 
in the present type of switch. 

Prof. V. Karapetoff exonerated col- 
lege professors from the responsibility 
for not furnishing graduates suitablv 
prepared for research work. After a 
question by Prof. G. F. Sever, Mr. 
Cheyney closed the discussion. It was 
formerly thought sufficient to place a 
reactance between bus sections of 100,- 
000 kilowatts, but it is now regarded 
necessary to separate sections of 20,000 
kilowatts. 

WEDNESDAY SESSIONS. 

The Wednesday morning session 
opened with a consideration of the 
Standardization Rules, and on motion 
it was decided to print only the pro- 
posed changes and distribute among 
the membership. Suggestions from the 
members will be received until August 
l, and final action will then be taken. 

The meeting was then turned over to 
the Committee on Hieh-Tension Trans- 
mission, and its chairman, Ralph D. 
Mershon, was ealled to preside. 

The first paper was by J. L. R. Hay- 
den and C. P. Steinmetz on ‘Disrup- 
tive Strength with Transient Voltages.’’ 
This was followed by “The Electric 
Strength of Air” by Dr. John B. White- 
head, and then H. W. Tobey read his 
paper upon ‘The Dielectrie Strength 
of Oil.” These three papers were dis- 
cussed together, 

DISRUPTIVE STRENGTH WITH 


VOLTAGES, 

High-frequency oscillations and other dis- 
turbances of limited power do not exert 
as high a disruptive effect on oil and solid 
insulation as should be expected from their 
Voltage. As such transient disturbances 
are frequently caused by switching and 
other causes, a knowledge of the ability 
to guard against them is highly desirable. 
For this reason the authors undertook an 
Investigation of the dielectric strength of 


TRANSIENT 


air and of white paraffine oil when subject- 
ed to transient voltages. For producing 
single high-voltage impulses a direct cur- 
rent Was impressed on the primary of a 
high-voltage transformer. During the rise 
of the current In the primary a momentary 
voltage impulse was set up in the second- 
ary between whose terminals a spark gap 
was placed. By varying the primary cur- 
rent the energy back of this impulse was 
regulated. A large number of tests were 
made with needle points and with spheres 
of 3.8 centimeter diameter. The energy 
Values used in the tests varied from 0.01 to 
over one joule. A summary of the chief con- 
clusions arrived at from the results of the 
investigation is as follows: 

The disruptive discharge through a di- 
electric requires not merely a sufficiently 
high voltage, but also a definite minimum 
amount of energy. The disruptive dis- 
charge does not occur instantly with the 
application of voltage, but a finite though 
usually very small time elapses after the 
application of voltage, before the dis- 
charge occurs; during this time the dis- 
ruptive energy is supplied to the dielectric; 
the authors call this interval the “time lag 
of the discharge.” The disruptive strength 
of oil seems to be about thirty times great- 
er than that of air, and that of solid di- 
electrics probably is still greater. An oil 
gap thus requires a greater time before it 
discharges than an air gap, but even an 
air gap does not discharge instantly. An 
air gap therefore can protect an oil gap 
against momentary voltages, but not in- 
versely. With limited available energy, the 
striking distance increases slower with in- 
creasing voltages and drops below the 
striking distance with unlimited energy; 
alternately the striking distance becomes 
entirely independent of the voltage and 
merely a function of the energy. At con- 
stant energy, with increasing voltage, the 
striking distance seems to approach con- 
stancyv in a hyperbolic curve. The voltage 
at which the striking distance has hecome 
practically independent of the voltage is 
the lower the more limited is the amount 
of available energy. 

THE ELECTRIC STRENGTH OF MIR. 

The first part of this paper reviews the 
investigations on this subject made by Rus- 
sell, Steinmetz, Scott, Ryan, Smith, Mer 
shon and Watson. The method devised by 
Professor Whitehead consists in determin- 
ing the breakdown voltage of the air be- 
tween a central wire and a surrounding 
metal cylinder. The temperature and hu- 
midity of the air was readily controled. 
Ry means of a gold-leaf electroscope the 
ionization which is an invariable accompani. 
ment of electrical rupture was easily de- 
tected. The electroscope was charged and 
remained so until ionization set in at the 
critical voltage. when it discharged in a 
few seconds. A large number of experi- 
ments with small round wires were per- 
formed under varying conditions. The ef- 
fect of the velocity with which the air was 
drawn through the apparatus was found 
to be negligible. The effects of tempera- 
ture and of pressure were studied. inves 
tigations of the critical voltage with clean 
round wires ranging in diameter from 0.089 
to 0.475 centimeter were found to give 
values ranging respectively from 77,100 to 
51.400 volts per centimeter. Dirt on the 
wire was found to have a marked lowering 
effect on these values. An extended series 
of experiments on the effect of moisture 
failed to show any appreciable effects. The 
appearance of coronas was also jinvesti- 
gated and suggested the conclusion that 
the edge of the corona marks the limit of 
fonization or rupture. Among the results 
of Professor Whitehead’s investigations are 
the following: The method permits the 
determination of the electric strength of air 
near round wires within 0.5 per cent. Tem- 
perature and pressure cause the greatest 
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electric strength of air 
near a given wire. At 760 millimeters pres- 
gure there is a drop or rise of 0.22 per 
cent in the electric strength of air per 
centigrade degree rise or fall from twenty- 
one degrees centigrade, Water vapor or 
moisture has no infiuence on the electric 
strength of air: increasing moisture con- 
tent probably lessens the loss above the 
critical voltage. There is no loss through 
air until the critical voltage accompanied 
bv ionization and corona is reached, The 
electric strength of air is independent of 
the material of the wire or terminal. The 
critical voltage may be markedly lowered 
by dirt and surface impurities; this lower- 
ing may be as great as thirty-three per 
ccnt. The corona is periodic but ceases at 
a somewhat lower value on the voltage wave 
than that at which it begins. The corona 
has high conductivity and most of the loss 
takes place beyond it. 


DIELECTRIC STRENGTH OF OIL, 

At the beginning of Mr. Tobey’s paper 
the characteristic properties of both me- 
dium-grade and light-grade insulating oils 
are described. In making tests of the di- 
electric strength it is necessary to use the 
samme shaped terminals throughout, because 
the disruptive strength depends to a large 
extent on the shape of the test terminals. 
The disk form of terminal is preferred be- 
cause of uniformity of electrostatic field 
and the large amount of oil subjected to 
stress, The dielectric strength of oil does 
not vary greatly with moderate changes of 
temperature. Upon congealing below the 
freezing point, however, it {Increases in di- 
electric strength. The presence of mois- 
ture affects the dielectric properties of oil 
very markedly. The presence of so slight 
an amount as 0.1 per cent of water reduces 
the dielectric strength to one-half that of 
dry oil. Therefore oil should) always be 
placed in thoroughly dry tanks and it should 
be tested for moisture frequently. Of the 
various tests for detecting moisture the 
most reliable is by a test of the dielectric 
strength. Quite a number of ways of de- 
hydrating oil are known. The best chem- 
ical to use is calcium chloride: it should 
be suspended in a perforated metal tube 
in the center of the tank or the oil should 
be forced through a receptacle containing 


variations in the 


calcium chloride. Unslaked lime (calcium 
oxide) may be used but does not give as 
quick results. Metallic sodium and cal- 


cium carbide are not desirable as they set 
free explosive gases. Heating the oll re- 
duces its water content very slowly. Heat- 
ing under a partial vacuum is better. Blow- 
ing heated dry air through the ofl is of 
some service. If the amount of water pres- 
ent is very large it may be separated by 
settlement at the bottom of the tank and 
the relatively dry oil drawn off from the 
top. Centrifugal separation may be resorted 
to in a cream separator, The most rapid 
way is to force the ofl through a drver and 
purifier consisting of a pump and filter 
press, Which separates not only the water 
but other impurities. The presence of free 
sulphur in oil is also objectionable hecause 
it attacks the copper. Solid paraffine dis- 
sOlved in the oil may give trouble on low 
temperatures. At the conclusion of Mr. 
Tobey’s paper he points out that tests of 
insulation resistance are not a reliable 
measure Of its dielectric strength, as the 
insulation resistance is largely dependent 
on temperature. 


D. B. Rushmore opened the diseus- 
sion by calling attention to the faet 
that the dielectric strength of air puts 
a limit to the voltage whieh may be 
used in logh-tension transmission. The 
suspension Insulator raised it from 60,. 
O00 volts to the present value. The 
altitude of the line is an important 
point, since the strength of the air is 
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lower at higher altitudes. It has been 
noticed that porcelain insulators some- 
times puncture on transient voltage 
under conditions such that with steady 
voltage the discharge would flash over 
the surface. The relation which con- 
nects breakdown with energy and with 
lonization is not obvious. These fac- 
tors must affect the voltage. The effect 
of frequency on breakdown strength is 
not given in these papers. 

Prof. V. Karapetoff pointed out the 
analogy between these problems in 
electrostatics, and similar ones in elas- 
ticity. It is strain and not stress which 
determines breakdown. Transient 
loads present further complication on 
account. of introducing inertia. © In 
electrostatic tests, as with strength of 
materials, poor shapes were used at 
first, with no simple relation to the con- 
stants of the material, but the later 
tests have been chosen so as to deter- 
mine these constants. In electrostatics 
we have only one kind of stress. With 
transient voltages, the full voltage can- 
not be instantaneously applied, since it 
is balanced by counter electromotive 
foree, induced by the rush of charging 
current, just as in the case of applying 
suddenly a heavy weight to a bar, the 
full force is not balanced by stress in 
the bar, but partly by the inertia of the 
particles. It is a shorthand notation to 
speak of the strength for steady volt- 
ages as different from the strength for 
transient voltages, since the actual 
strength must be a definite thing, and 
it is confusing to our ideas to make use 
of these terms. 

P. If. Thomas asked some pertinent 
questions, and Dr. A. E. Kennelly made 
a suggestion to explain the apparent 
greater strength when using small 
wires. Just as there is a translatory 
force acting upon a magnet in a con- 
verging field, so also polarized air par- 
ticles would be attracted to the sur- 
face of the electrode, and might pro- 
duce an increased density at the sur- 
face giving increased strength. 

W. H. Pratt raised the point that 
moist air might in practice be conduct- 
ing, even though not so in the experi- 
ments, on account of the action of con- 
densation nuelei, 

Prof. E. E. F. Creighton gave the 
results of some of his own experiments 
on dielectric spark lag, and considered 
that this time lag must be taken into 
aceount in transient phenomena. The 
air may delonize between reversals of 
the wave. Respecting Doctor White- 
head’s results with dirty wires. he had 
had a similar experience, but does not 
consider the reduced strength as due to 
the rough surface, because when the 
surface was reduced chemieally, the 
voltage for breakdown rose again, al- 
though the surface was still rough. 
The difference must be due to the chem- 
ical nature of the surface. 

J. C. Lincoln and C. F. Scott spoke 
on the subject, and the latter presented 


a contribution from S. M. Kintner, who 
had made some experiments with a 
steam jet between a locomotive and a 
trolley wire. No effect was noticed, 
with the steam directed either trans- 
versely or longitudinally, showing that 
moisture in this form does not affect 
the dielectric strength. This supports 
Professor Whitehead’s results. 

A written communication from Prof. 
H. J. Ryan stated that he agreed with 
Doctor Whitehead as to secondary 
ionization, and discussed the conditions 
of ionization in the corona. He thinks 
the value of 40,000 volts per centimeter 
is too high for strength of air. Both 
himself and J. J. Thomson get values of 
76,000 volts per inch. He thinks Mer- 
shon’s work was eorrect, and a low 
value was obtained bv him because of 
the large ionizatłon in the neighbor- 
hood of Niagara Falls. 

Ralph D. Mershon defended his own 
previous results, and stated that all 
sources of error had been carefully con- 
sidered. The maximum possible error 
in that work was ten per cent and the 
results are probably correct to five per 
eent. The Niagara work extended over 
one and one-half years, and tempera- 
ture or other conditions would not ac- 
count for the results. The apparatus 
used was more refined than that at Tel- 
luride, and the work was better exe- 
cuted. The consideration of the vapor 
product had brought into agreement re- 
sults otherwise discordant. He was not 
measuring exactly the same thing as 
Ryan or Whitehead, but was determin- 
ing the critical point. Laboratory re- 
sults are not applicable unless they can 
be cheeked under engineering condi- 
tions. 

Dr. C. P. Steinmetz stated that the 
energy values given in his paper repre- 
sent the maximum which could have 
been applied to breakdown, since they 
were the total supplied to the system. 
As to the voltage at the gap, this was 
carefully considered, and he believes 
the voltage at the gap had the values 
given. The mathematical considera- 
tion neglects two things: the capacity 
of the secondary and the variation in 
inductanee. The latter does not affect 
the maximum voltage. Distributed 
capacity could only superpose an oscil- 
lation upon the main voltage, and this 
was no doubt the ease. This was inves- 
tigated, and although the conditions 
were varied, it showed no effect upon 
the results. He hopes to use some oth- 
er method for transient voltage which 
will permit. the measurement of the en- 
ergy at the gap. He stated that there 
is a layer of condensed air near the 
surface of the electrode, and on account 
of this the pressure may amount to 
three or four atmospheres. He pointed 
out also that abrupt changes in the elec- 
trie field will break down insulation 
and great care must be exercised at 
such points as cable ends where such 
ehanges are likely to exist. The corona 
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has a very appreciable resistance, with 
the characteristics of a gas, so that its 
resistance depends upon the value of 
the current. It must be borne in mind 
that these measurements are indirect, 
and it is possible in the different meth- 
ods we are measuring different things. 
He stated as his opinion that in the 
glow discharge oxvgen is broken down 
and forms ozone. With a higher volt- 
age, forming violet streamers, nitrogen 
is also broken down and combines with 
the oxygen, and under these condi- 
tions, ozone ìs not formed. 

The meeting then adjourned for 
luncheon, and in the afternoon an extra 
session was held to complete the pro- 
gramme. Upon reassembling Dr. J. B. 
Whitehead concluded the discussion on 
his paper by answering some of the 
questions which had been asked. The 
conditions inside of his tube were not 
affected by the ends. The air leaving 
the apparatus contains both positive 
and negative ions. The electroscope 
may be charged either positively or 
negatively in the experiments. No 
other gases except air were used. He 
considered Professor Kennelly’s idea 
very plausible. Deionization he consid- 
ered unnecessary, as in the corona the 
secondary ions immediately combine. 
The presence of primary ions does not 
affect corona, spark or arc. 

H. W. Tobey stated that the melting 
point of the oi] used in his experiments 
was about minus ten degrees centi- 
grade. No damage is done to the oil 
by freezing. It does not get hard, but 
only mushy, and cannot hurt the appa- 
ratus. It is very important to maintain 
dry oil, since the design of apparatus 
is based upon constants for dry oil. One 
per cent of water will mix with the oil, 
und must be in a very finely divided 
condition. A larger quantity will sep- 
arate out. 

The next paper was by Dr. A. E. Ken- 
nelly on 
VECTOR POWER IN ALTERNATING-CURRENT 

CIRCUITS. 


Doctor Kennelly’s paper opens with a 
consideration of the three classes of vec- 
tors, rotative, non-rotative and stationary. 
Stationary vectors are rotative, but non-ro- 
tating. He then takes up the conventional 
representation of rotative vectors and finds 
that each of the two principal systems of 
representation, namely, by projection from 
the “clock” diagram to rectangular co-ordi- 
nates and by intercepting circles with 
polar co-ordinates, can be carried out with 
a positive or negative rotation of the vec- 
tors. Each, if consistently carried out, is 
logical, but some writers use one and oth- 
ers the other, whereas it is deirable that 
the phase rotation of vectors be standard- 
ized. The majority of writers use the posi- 
tive direction which makes a leading cur- 
rent lead, and a lagging current lag, with 
respect to its electromotive force. This the 
author calls direct representation and he 
advocates its exclusive use in place of 
inverse representation. By universal agree- 
ment mathematicians have arbitrarily de- 
termined counter-clockwise rotation as be- 
ing positive. Similar agreement should be 
reached respecting the conventional repre- 
sentation of alternating-current vectors. It 
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has been claimed that a complex harmonic 
quantity is capable of being represented by 
polar co-ordinates only. While the simple 
clock diagram with a projecting circle and 
uniform angular velocity of the radius vec- 
tor cannot be used to represent a non-sin- 
nsoidal or complex harmonic wave, it is 
possible to do so by changing the shape of 
the projecting curve. The author shows, 
for instance, a sharp triangular wave and 


its projecting as well as intercepting 
curves. When treated as vectors, imped- 
ance, admittance, reluctance and perme- 
ance are essentially  non-rotative vec- 
tors. Rotative vectors, such as elec- 
tromotive force and current, are fre- 
quently considered as stationary vec- 
tors. when it is desired merely to 
show the phase relation between them 


and not their projective properties; in this 
case root-mean-square values may be used 
in place of maximum values. Power has 
been represented as a rotating vector hav- 
ing double the angular velocity of the po- 
tential or current vectors and having its 
origin or axis of rotation displaced from 
the origin of these vectors. More com- 
monly power is considered as a non-rotative 
vector without reference to the double-fre- 
quency of rotative-vector power. Just as 
we can have triangles of impedance. show- 
ing its relation to resistance and reactance, 
and of resultant potential difference, show- 
ing its relation to effective and reactive 
potential differences, so we can construct a 
power triangle showing the relation of ap- 
parent or resultant power to effective 
power (usually called “real power“) and to 
reactive power (frequently called “wattless 
power’), These terms, also “wattless cur- 
rent.” are inaccurate because all power {s 
real and “wattful.” Similarly to the power 
triangle, one can be constructed showing 
the resultant energy, effective energy and 
relative energy for each cycle. Similar tri- 
angles can also be constructed for the ap- 
parent conductance or admittance, effective 
conductance and reactive conductance or 
susceptance and for the resultant current, 
effective current and reactive current. 
Whether the triangles are upright or in- 
verted depends on whether the inductive 
or condensive reactance predominates and 
whether the phase of the current or elec- 
tromotive force be taken as standard. If 
both or either of the last two quantities 
are not sinusoidal the six vector triangles 
permit of being considered as equivalent 
sinusoidal triangles, but the eighteen vector 
quantities cannot be strictly interpreted 
physically. However, all these vectors can 
be connected by ordinary vector arithmetic 
without involving double-frequeney prod- 
ucts. The stationary vectors, electromotive 
force, current. power and eyclic energy have 
rotative properties, those of the first two 
being well known. The power vector may 
be involved at double the angular velocity 
of the current and about an origin dis 
placed from the main origin by a distance 
corresponding to the steady average power. 
The projected waves show the cyclic oscil- 
lation of the resultant power and the re- 
active power, Similarly the energy vector 
May be revolved to show the cyclic changes 
in the energy. This is done ingeniously by 
considering a wheel rolling on a rail; the 
tread of the wheel has a radius corre- 
sponding to the effective cyclic energy and 
the flange has a radius corresponding to 
the apparent or resultant cyclic energy. 
The projection of a flange-point upon the 
rail shows the energy in the circuit, the 
bath of the flange-point is an oblate trochoid 
for reactive circuits and a eycloid for non- 
reactive circuits. In conclusion, Doctor 
Kennelly points out that the algebra of al- 
'rnating currents may be regarded as the 
Same for direct currents, for power as well 
as for other quantities. Thus, when com- 
ble. numbers are substituted for real num- 
bers. any formula relating to direct-current 


circuits Is also a formula relating to single- 
frequency alternating-current circuits. 

Dr. C. P. Steinmetz considered the 
Introduction of power in the veetor 
diagram as verv interesting, but also 
eoipheated, and this is an inherent 
diffieulty. He regarded standardiza- 
tion desirable, if it were feasible. It 
must conform with the mathematieal 
conventions already established. He 
proceeded to show that the use of a 
polar diagram was in conformity with 
mathematical usage, and vet resulted in 
a different diagram from that obtained 
by eonsidering the harmonie quantity 
as represented by the projection of a 
rotating vector. 

Prof. D. C. Jaekson favors the ‘‘d1- 
rect’’ system, sinee it is in conformity 
with the usual measurement of angles, 
and the representation of simple har- 
monie motion. The other method is 
largely due to Doctor Steinmetz. and 
if his influenee were thrown upon the 
other side, it should be easy to get uni- 
formity. 

Other remarks were made by W. W. 
Crawford and L. T. Robinson. A mo- 
tion was made by Gano Dunn, and see- 
onded by J. B. Tavlor, to recommend 
the whole matter to the International 
Eleetrotecehnical Commission for eonsid- 
eration and ruling. This motion was 
earried. Doctor Kennelly stated that 
an unofticial meeting of that commission 
would be held in Brussels this vear, and 
an official meeting in Berlin next vear., 
at whieh time it might be possible to 
secure some action, 

The paper on ‘‘Determination of 
Transformer Regulation Under Load 
Conditions and Some Resulting Inves- 
tigations.” was next presented by 
Prof. Adolph Shane. 

DETERMINATION OF TRANSFORMER REGULA- 
TION. 


Professor Shane questioned the accuracy 
of the results obtained in the common 
method of calculating transformer regulation 
by adding the impedance volts vectorially 
to the impressed pressure, the impedance 
data being obtained by the short-circuited 
secondary method and the measurement of 
the resistance of the windings. He there- 
fore devised two new methods, one a direct 
lation and finds them to possess a verv high 
lation and he finds to possess a very high 
degree of accuracy and to check each other 
perfectly. In his direct method two trans- 
formers. 4 and &, exactly alike. are con- 
nected to the same source of power with 
their secondaries connected in opposition 
series: the voltage between the open ends 
of this series connection is zero until load 
is applied to one of the transformers. when 
this voltage is equal to the true impedance 
pressure of the loaded transformer. A third 
transformer, C, is similarly connected) with 
its secondary in series with the other sec- 
ondaries, but in opposition to that of R. A 
galvanometer is connected between the free 
terminals of this secondary series system. 
Normal load is applied to and the second- 
ary winding of C gradually cut out of cir- 
cuit, turn by turn. until the galvanometer 
reads a minimum. The voltage of the sec- 
ondary of C is then the regulation volts for 
the transformer .{ and is read directly by 
means of a tow-reading voltmeter. The 
data for Professor Shane's caleulated 
method are obtained by connecting the two 
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transformers (4 and B as in the first in- 
stance, inserting in the load circuit of A a 
wattmeter of Jarge enough current range 
and low-voltage pressure circuit, which lat- 
ter is connected to the open terminals of 
the secondary series connection, precisely 
where the low-reading voltmeter is con 
nected to read the impedance volts. The 
wattmeter reading is the true I-R loss of A 
under bad conditions: this reading divided 
by the load current gives the IR drop. Thus 
the impedance triangle can be accurately 
determined and the regulation easily cal- 
culated. No difficulty has been found in 
getting two exactly similar transformers. 
Professor Shane's two methods check per- 
fectly with each other and with the com- 
paratively crude method of taking load and 
no-load readings with an ordinary volt- 
meter. The methods have been tried with 
numerous commercial transformers and 
with only commercial instruments and in 
each instance results of high accuracy were 
obtained. 


E. A. Wagner thought that a small 
error in the galvanometer would make 
a large error in the value found, and 
the use of three transformers does not 
recommend the method for practical 
work. 

L. T. Robinson considers the short- 
circuit test not universally applicable 
to all types of transformer. The pres- 
ent methods need improvement, bnt it 
is a question whether the instruments 
proposed in this method would not in- 
troduce an error. 

C. F. Scott presented a written eom- 
munication by C., L. Forteseue and Pro. 


fessor Shane then closed the discus: 
sion, He admitted that his method 
was theoretically defective. but the 


error is practically zero. The detector 
used is a very simple one, and it is pos- 
sible to use a low-reading voltmeter. 
The worst reactance met with in prae- 
tiee is small compared to the normal 
voltage. 

The evening session was ealled to or- 
der by President Stillwell. who then 
resigned the chair to Wiliam Maver, 
ehairman of the Telegraphy and Tel- 
ephony Committee. Mr. Maver pre- 
sented the first paper by himself and 
Donald MeNicol, entitled “Ameriean 
Telegraph Engineering: Notes on His- 
tory and Praeticee,” 

AMERICAN TELEGRAPH ENGINEERING, 


Although there is not any startling tech- 
nical announcement to make relative to 
recent progress in American telegraph en- 
gineering practice, yet within the twenty- 
five years past, in common with the prog- 
ress in other lines of engineering, substan- 
tial developments have been also made 
in the telegraphic art along numerous 
lines, such as standardization of equip- 
ment. the adoption of improved ap- 
paratus and methods of operation which 
have generally resulted in increased 
efficiency of the plant, greater relia- 
bility of operation. a more rapid hand- 
ling of the trafic, and conseqnent improve 
ment in the service rendered the public, 
These developments have been adequate to 
meet the demands made upon the telegraph 

The first electric telegraph line in this 
country was constructed by Morse in 1544 
between Baltimore and Washington. The 
progress of this art into favor was slow: 
due mainly to the necessarily hish rateg 
for service and to more or less impertect 
service, the atterodueolargely to poorly 
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constructed lines and the former to heavy 
legal expense incurred in the effort to 
maintain for the Morse interests a monopo- 
ly of the telegraphic art. Morse endeavor- 
ed to obtain a British patent for his elec- 
tro-magnetic telegraph, but failed on the 
score of previous publication. Bain of Ed- 
inburgh came to the United States in 1848 
to obtain a patent covering his chemical] 
telegraph which was refused on the allega- 
tion that his device infringed the patents 
of Morse. Bain’s chemical recorder and 
the House printer were described. In the 
early days of the electric telegraph the 
methods of line construction were natural- 
ly crude, but every year saw improve- 
ments in the direction of workmanship 
and materials used. Wooden poles were 
used from the first in this country, but the 
forms of insulators and the materials used 
in their construction were multitudinous, 
and it was not until much bitter experience 
was had with various “improvements” in 
insulators that practice converged on the 
glass petticoat form now universally em- 
ployed in overhead electric telegraph work 
in this country. One of the so-called im- 
provements termed the “brimstone” in- 
sulator was especially defective and nearly 
ruined several of the competing companies 
that employed it. This insulator consisted 
of an iron arm which screwed into an 
augur hole in the pole, the outer end of the 
arm carried a hollow pendant filled with 
sulphur into which an iron hook that up- 
held the line wire was inserted. 

To meet the increasing demand for fa- 
cilities, the Little chemical system was 
established in 1870 between New York 
and. Washington, and after various im- 
provements the speed was brought 
up to 900 words per minute. The 
Edison Keyboard perforator was also intro- 
duced and used for some years, but was 
finally displaced by the Morse manual sys- 
tem about 1876. Other automatic systems 
were described by the author. Duplex and 
quadruplex were gradually introduced from 
1868 to 1872 and reached their greatest 
success after the introduction of hard- 
drawn copper wire in 1885. The source 
of electromotive force for telegraph pur- 
poses in this country up to the year 1855 
was the Grove cell, which was displaced 
by a modification of the Smee cell known 
as the Chester battery, and this battery in 
turn gave way to the Callaud or Gravity 
battery, of which up to the introduction of 
the dynamo machine in the year 1882, 
many thousands were in use. In some of 
the main telegraph offices 5,000 to 15.000 
such cells were employed. Generators are 
now used almost exclusively and as a 
rule public service mains are utilized to 
operate the machines as motor-generators. 
Storage batteries have been utilized also 
quite largely. Electrolytic rectifiers are 
being extensively tried out at the present 
time. From forty to 400 volts in steps are 
required in large offices. It has long 
been recognized by telegraph authorities, 
that an ideal system of telegraphy would 
be a simple and reliable page printer, cap- 
able of transmitting and receiving say from 
600 to 1000 words per minute on circuits 
of from 200 to 1000 miles in length. To 
the inventor of such a system will ensue 
wealth and fame. It is hardly conceivable 
however, that a telegraph printer can be 
devised that will not possess a number of 
prominent defects that will act against its 
general employment. The superiority of 
the Morse manual system above all other 
systems is universally admitted. 

Various automatic and printing systems 
were considered by the author, but the con- 
ditions now surrounding telegraph circuits, 
such as high-tension inductive disturb- 


ances, and the use of underground cables,- 


would reduce the speed formerly obtained 
by the automatic systems. American 


operators in recent years have adopted ex- 
tensively a keyboard and other semi-auto- 
matic devices for Morse transmission 
which increase rapidity and facility of 
transmission, and they have also very gen- 
erally adopted the typewriter for tran- 
scribing received messages. The semi- 
automatic transmitting key known as the 
Martin mecograph, is largely used. Fast 
duplex service is obtained by use of the 
“direct point” repeater. Sextuplex is ob- 
tained in many places by super-imposing 
on a quadruvlex circuit one or more pul- 
satory phantom circuits. This is known 
as a “phantoplex” circuit. Composite cir- 
cuits for telegraph and telephone are ex- 
tensively used, at least fifty such being in 
daily operation between New York and 
Boston, 

Apart from the serious inductive dis- 
turbances due to the close proximity of 
high-tension lines, the subject of inductive 
disturbances on telegraph lines was not a 
new one, for mutual inductive disturbances 
between telegraph circuits were encounter- 
ed as remotely as 1876 in the dry climate 
of some of the western states, on lines 
operated as simplex Morse circuits extend- 
ing from Omaha to Salt Lake City. Upon 
the introduction of the quadruplex shortly 
thereafter mutual induction between par- 
allel wires manifested itself as a disturb- 
ing factor at numerous points, due to the 
comparatively high electromotive force 
then used on quadruplex circuits, about 
300 volts; and as in the ordinary operation 
of telegraphy single wires grounded at each 
end are employed, the well known method 
of transposing the wires at intervals to 
obviate mutual induction effects was not 
available as a remedy. Fortunately the 
reduction of efficiency due to this source of 
inductive disturbance was not very marked, 
and could, generally speaking, be overcome 
by an increase of electromotive force at 
the terminal stations to 375 or 400 volts. 
The various methods which have been 
suggested to ameliorate the disturbances 
due to mutual induction were then consid- 
ered by the author. Main line relays and 
the testing of circuits also received con- 
sideration. 

Owing to the confusion and general dis- 
arrangement of business that usually fol- 
lows the prostration of the telegraph wires 
by severe sleet or wind storms in this and 
other countries, every notable occasion of 
this kind has been followed by insistent 
demands on the part of the interested busi- 
ness communities that measures be taken 
to prevent a recurrence of these disar- 
rangements. So much has this been the 
case that in Great Britain, at least, where 
such storms are very frequent, these demands 
have been met by the British government 
by laying an emergency telegraph cable 
between London and North Britain. The 
average life of pole is about ten years. 
Wires would long ago have been put under- 
ground were the difficulties not insurmount- 
able. Increased capacity and mutual in- 
ductance in cables reduces length of cir- 
cuit that may be used. Stronger pole lines 
have consequently been frequently advo- 
cated. The well-known “A” and “H” meth- 
ods of setting poles add considerably to 
stability, but double expense and require 
more room. The employment of re-inforced 
concrete poles for telegraph purposes has 
been suggested as offering a solution of the 
problem as regards durability and reliabil- 
ity but has not gained much headway hith- 
erto, principally owing to the present high 
cost of such poles and also to the excessive 
cost of transportation. Even. however, if 
experience should show that cement poles 
will possess the ability to withstand the 
strains brought to bear on them by wires 
hoavilvy coated with sleet, there still remains 
the unfortunate fact that the wires them- 
selves may break under the strain. It 
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would of course, be a decided gain to avoid 
the total loss of miles of pole line by the 
collapse of the poles like bricks in a row 
--a not: infrequent occurrence under pres- 
ent conditions. Quadruplex operation has 
been much reduced in efficiency of late, due 
to the increased amount of underground 
cable and to increased inductive disturb- 
ances from parallel high tension transmis- 
sion lines. Previous to introduction of 
these factors, duplex and quadruplex had 
reached high efficiency, and in isolated sec- 
tions still do. 


R. W. Pope opened the discussion 
with reminiscences of the early days. 
The Morse system was sueceeded by 
mechanical printers and other improve- 
ments which have since passed out. He 
told of the Hughes and the House 
printers and their use, and also re- 
ferred to the high-speed and chemical 
systems. The latter was at one time in 
general use in New England. Coming 
down to modern conditions, he stated 
that there has been more improvement 
in conductivity than in insulation. The 
present glass insulator has been in use 
for forty years. A page printer was 
needed to make the printing system suc- 
cessful. 

J. B. Taylor spoke of the disturb- 
ances from other lines which had inter- 
fered with the use of quadruplex. He 
inquired why metallic circuits had not 
been used. [Insulation could be im- 
proved without great expense. He dis- 
eussed the best arrangement for com- 
posite work, and inquired why the Row- 
land system, with octoplex and a page 
printer had not come into use. 

Gano Dunn told of his experience as 
a telegraph operator, and inquired as 
to the use of the mecograph, which has 
difficult adjustments, and is not suited 
to long lines. He does not consider 
that telephony is likely to displace tel- 
egraphy. ‘‘ Wireless’? has brought a 
conflict between the Morse and Conti- 
nental codes. The Morse is more rapid. 

Wm. B. Hale described the Mexican 
telegraph system which reaches to ev- 
ery village requesting it. Duplex and 
quadruplex are mostly used with man- 
ual operation, and a No. 8 or No. 9 gal- 
vanized wire. The use of the telegraph 
is enormous, as it is applied to both 
social and business purposes. Card 
telegrams bearing simply a five-cent 
stamp and a ten-word message may be 
dropped in street boxes for local trans- 
mission. The earnings in the large 
cities balance the deficit in the small 
towns. He considers the best wire to 
be a copper-elad iron wire. The Mexi- 
can peons will confiscate copper wires 
if these be used in the rural districts. 
He advocates a federal telegraph sys- 
tem. 

William Maver in closing the discus- 
sion stated that Charles Wheatstone 
had made a page printer, but it was 
slow and not much used. The meco- 
graph is used by about eight-tenths of 
the operators in this country. It has 
been used duplex, with three repeaters, 
between New York and San_Francisco. 
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The paper by Arthur B. Smith on 
“Telephone Engineering Around the 
Golden Gate” Was next presented, but 
on account of lack of time it was re- 


quested that discussion be submitted 
in writing. 
TELEPHONE ENGINEERING, 

Mr. Smith's paper describes some of the 
latest features of automatic telephony par- 
ticularly as exemplified in the exchanges 
at San Francisco and Oakland, Cal. These 
cities lie on opposite sides of San Francisco 
Rav and have respective populations of 
350.000 and 250,000. Contiguous to Oakland 
are Berkeley, Alameda, and other smaller 
cities of a population of 60.000. All these 
cities are connected by an automatic tele- 
phone system. The first exchange was in- 
stalled at Oakland in May, 1907, and is of 
the three-wire, trunk-release, common-bat- 
tery type with Keith line switches. In 1909 
an automatic sytem of the recent two-wire 
npe was installed in San Francisco. In 
the exchanges in Oakland and its suburbs 
the automatice switch equipment comprises 
line switches, first. second and third se- 
lectors and finally connector switches, all 
of which are of the standard type. In the 
San Francisco offices secondary line 
switches are inserted between the primary 
line switches and the first selectors. The 
system there being of the two-wire type 
without ground return, the operation of the 
calling system is different from that in 
Oakland, although the manipulation of the 
calling device by the subscriber is the same. 
The calling dial has ten finger holes that 
are both numbered and lettered. Special 
dials with Chinese characters are used for 
the numerous Asiatic subscribers. One of 
the advantages of the automatic svstem is 
that it gives equally good service in speed 
and certainty of calling, regardless of di- 
Versity of languages. In the San Francisco 
installation measured service is exclusively 
used, meters being placed on the individual 
lines: these are attached to the line swit ‘a 
and have given good results. By an in- 
genious arrangement the meters do not re 
cord when connection is made to police, fire. 
information and other free lines. Private 
branch exchange service is provided in each 
of the cities: the private boards are man- 
ually operated, the operator handling all 
outgoing calls over a number of trunks by 
means of the automatice calling device. 
Transbay service between the two large 
cites and other suburban toll service is 
handled in a unique way by the so-called 
“rapid-fire” method to gain speed of service. 
Instead of handling such calls by separate 
recording and line operators, as in long- 
distance service, the entire operation is 
performed by the suburban recording op- 
erator. Who records on a ticket the num- 
ber called for and the number calling and 
then proceeds to call the transbay sub- 
seriber directly with her calling device 
without the intervention of the distant op- 
erator. During this operation a checking 
operator verifies the number of the calling 
line bv an independent and original method 
and if an error, intentional or otherwise, 
has been made the transhay connection is 
Dot completed until the correct number of 
the calling line fs ascertained. so that the 
‘oll can be properly charged up. From pub- 
lie telephone stations a prepaid toll service 
Is arranged for. Although the San Fran- 
Cisco system is a two-wire system and that 
In Oakland a three-wire system, no diffi- 
oliv is met with in establishing connec- 
t the two cities through the 
i "ban toll boards. The entire installa- 

ndin the Golden Gate district shows the 
Nevibility of antomatic telephony and its 


7 fo meet practically any problem pre- 
SeaTel, . 


w B. Rushmore, as chairman of 
t ? 7 a . 
the Tndustrial Power Committee. was 


then called to the chair and introduced 
F. G. Gasche, who presented a paper on 
“The Interaction of Flywheels and 
Motors When Driving Roll Trains by 
Induction Motors.”’ 


INTERACTION OF FLYWHEELS AND MOTORS. 

The load on rolling mills is so variable 
that troublesome or even dangerous speed 
variations of the prime mover result unless 
there are flywheels in the system of motor 
drives. It is inexpedient to provide suit- 
able flywheel effect on the prime mover 
to take care of the load fluctuations of the 
entire system. Therefore. the logical thing 
to do is to put the flywheel on the rolling- 
mill motor shaft. Fhe placing of the fly- 
wheel there accomplishes four things: 
First. it provides a reservoir of energy ex- 
terior to the power plant in excess of the 
structural and commercial possibilities of 
flywheels on the prime movers or of storage 
hatteries; it equips the roll trains with an 
independent means of freeing the rolls of 
the bars in case the motor becomes sud- 
denly inoperative; it raises the load factor 
of the power plant; and it reduces the size 
and cost of the motor installations. The 
inertia effect of the rotor of the motor 
aids it in overcoming the shocks of the 
service. This would seem to make possible 
the use of a motor of minimum slip and 
sufficient torque to equal the roll-train re- 
sistance when working at its most econom- 
ical load. The alternative is to use a mo- 
tor of lower rated capacity, having a great- 
er slip in coming to full torque, and to 
supplement the tardy response of the mo- 
tor by the action of a suitable flywheel. On 
some types of small mills the first type of 
motor drive may give a slightly higher elec- 
trical efficiency, but the flywheel is usually 
a necessary adjunct for most rolling-mill 
motors. By means of energy diagrams and 
mathematical analysis Mr. Gasche pro- 
ceeds to develop formulas for the deter- 
mination of the tangential forces acting 
at various stages of the “pass” and the 
interval between “passes” or throughout 
the evclie operation of the roll train. 

Dr. C. P. Steinmetz stated that roll- 
Ing-mill work presented the most se- 
vere conditions to whieh electrie motors 
had ever been subjeeted. The work is 
harder than railway service. The thie- 
tuations of load are very rapid. al- 
though definite. There is sometimes a 
change in load from a mere frietion 
load to full load within one revolution 
of the motor. This is another case of 
transient phenomena as is evidenced 
by the exponential term which appears 
in the formulas. 

CFE. Scott found it interesting that 
the electric motor was not only replae- 
Ing the steam engine, but was doing a 
great deal more whieh the engine had 
never been required to do. The gas 
engine is especially unsuited to the 
direet driving of rolling malls. He 
stated that a motor of 4.500 kilowatts 
had been reversed in six seconds, The 
variations in the load on the generator 
were not over thirty per eent. 

Gano Dunn considered that the flv- 
wheel had disposed of the storage bat- 
tery. whieh, in his opinion, is an unde- 
sirable apparatus. He appreciated 
greatly the work in this paper. but 
questioned some of the statements 
made. He diseussed the general prob- 
lem of a large variable load on motors. 
The value of the tlywheel hes in ehang- 
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Ing the gradient of the load, rather 
than ats extreme values. This paper 
will lead to the adoption of flywheels 
in other places, where ducetuations have 
been tolerated. or storage batteries 
have been used. 

FRIDAY 'S SESSION. 

Friday's session was called to order 
by President Stillwell, who turned the 
meeting over to the Eleetrie Railway 
Committee, whose chairman, William 
MeClellan, took the chair. 

The first paper was by N. W. Storer 
and G. M. Eaton, on ‘The Design of 
9 


the Electrie Locomotive. 


ELECTRIC LOCOMOTIVE DESIGN. 


The features to be embodied in an ideal 
electric locomotive depend upon the point 


of view. There are certain essentials, 
however, which any electric locomotive 
must contain. First. mechanical parts of 


strength sufticient for the required service: 
second, motors of capacity sufficient to de- 
velop the required power; third, a reliable 
transmission system between the motors 
and driving wheels; fourth, weight on the 
driving wheels sufficient for adhesion; fifth, 
a complete control system: sixth, riding 
qualities which will enable the locomotive 
to negotiate the rails without undue dam- 
ave. As to the details, no two men will 
hold identical opinions. The designer must 
view the locomotive through the eves of 
the men connected with every branch of 
the service. The man responsible for 
hauling trains on schedule time is not con- 
cerned with first cost, weight, mechanical 
or electrical efficiency, but wants to Keep 
his trains moving. The motive power man 
has much the same point of view, but looks 


more to the details of design. His ideal 
locomotive will operate safely at high 
speed in either direction. He would Hke 
to see a single type of locomotive tha! 
would perform any service. The general 
manager wants a. locomotive that will 
meet the ideals of his subordinates and 
which will give reliable serviee at reason- 


The cost of the lo- 
him. The 


able cost of operation. 
comotive is of importance to 
electrical engineer has been supposed to 
be concerned ouly with the eleetiie de 
tail, such as motor design, efficiency. ten 
perature, and the control and collecting 
systems, but this is no longer true, He 
must take the broadest view. The author 
then discussed the various types of trans- 
mission, including gearless and geared 
motors, with various mountings. Foi 


switching service a locomotive should em- 
body the following features: Short rigid 
wheel base, minimum dead weight per 


anle, minimum total weight per axle need- 
ed for adhesion, concentration of weirht 
near middle of locomotive, effective 


equalization, flexibilitv. of framing under 
longitudinal twist, high center of gravity, 
These may be summed up as tending to 


produce a locomotive whose wheels mav he 
deflected by the rails with the least move 


ment of the mass of the locomotive. For 
low freight service the best desten jis one 
having a motor geared to each axle. with 


absence of weight in excess of that needed 
for adhesion, All the weight should come 


on the drivers. For fast freight servier 
and = moderate-speed passenger trains. 
leading wheels of small) size should be 


used, and Jess weight is required on the 
drivers. For hieh-speed passenger servileco., 
there should be a high center of gravity, 
and the mass should be concentrated as 
near the middle as possible. Large driving 
Wheels should be used. and the | springs 
should) be vers flexible. whatever the 
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method of equalization. Transmission 
through gears and by means of side rods, 
and combination gear and connection rod 
drive were extensively discussed. The 
Simplon locomotives which are rod-con- 
nected with radial driving wheels, were 
also described. 


A. F. Batcheldor did not agree with 
the authors as to the importance of 
the various points of design. The dead 
Weight per axle, for instance, is not 
second in order of importance. No 
damage has ever been done by exces- 
sive weight here. The height of the 
center of gravity is of small impor- 
tance; narrow springs being a greater 
consideration. It is a good thing to 
get the weight near the center. He 
exhibited a blue print of a new design 
of articulated American-type locomo- 
tive. 

F. J. Sprague divided locomotives 
into three classes regardless of the 
form of motor, (1) with fixed wheel 
bases, as on the New York Central 
Railroad; (2) with bogey trucks, as on 
the Great Northern Railroad; (3) 
articulated, as on the Pennsylvania 
Railroad. Each one of these types 
may have different forms of motors. 
He further discussed the geared, the 
gearless and the side rod types. The 
further we get from the first two 
types, the further we get from sim- 
pheity. A high center of gravity is 
not important. Wheels should have 
both vertical and transverse play. He 
also discussed the pros and cons of dis- 
tinet types for freight and passenger 
service. 

A. H. Armstrong considered an in- 
terchangeable type very desirable on 
mountain sections of railroads where 
the speed is never high. 

G. M. Eaton, in closing, criticized 
Batcheldor’s design. He thought the 
track should not be required to take 
the entire side thrust, and made a plea 
for plate frames. He does not know 
of any high speed locomotive with low 
center of gravity. 

The next paper was by H. S. Put- 
nam entitled ‘‘Power Economy in Elec- 
trie Railway Operation—Coasting 
Clock Tests on the Manhattan Ele- 
vated Railway.” 

POWER ECONOMY IN ELECTRIC RAILWAY 


OPERATION, 


This paper gives the results of a series 
of coasting tests on the Manhattan Elevat- 
ed Railway in New York City. Coasting 
implies shutting off the power as soon as 
the train has been properly accelerated 
and allowing it to run with the momentum 
attained until the brakes are applied; 
marked power economy is achieved by this 
practice. In order to reduce the power con- 


sumption to a minimum, the percentage of 
the coasting time to the time of the en- 
tire run between two stops should be a 
maximum. This is attained by a high rate 
of acceleration and a high rate of braking, 
as well as by reduction of the station stop 
to the smallest number of seconds possible. 
Each of these factors is about equally ef- 
fective in increasing the coasting and re- 
ducing the energy used. From a calcula- 
tion from speed-time characteristics the 
theoretical coasting on the Manhattan sys- 
tem is 27.5 per cent of the total time in- 
cluding stops. This figure can be exceed- 
ed, but beyond a certain amount excessive 
coasting would interfere with the train 
schedule. In order to increase the amount 
of coasting it was regarded as desirable to 
enforce a better manipulation of the trains 
by the motormen and this was accomplished 
by the installation of coasting clocks 
on all trains of the Second Avenue line. 
Those clocks show automatically the entire 
time that the motorman has spent in 
coasting, which in proportion to the entire 
time of his run readily gives the percent- 
age of coasting and therefore whether he 
shall be given credits or demerits on his 
performance. On the Second Avenue line 
it was found that the installation of the 
coasting clocks raised the percentage of 
coasting from ten per cent before to thir- 
ty-eight per cent after the clocks came 
into use. Integrating wattmeters on 
the feeders for this line showed a 
saving of twenty-five per cent in the 
power required. A series of tests 
were then made on alh the lines 
of the Manhattan system to determine 
what the actual percentages of coasting 
were. With the experienced motormen of 
of the Second Avenue line the average cost- 
ing in three runs was 45.2 per cent, in- 
dicating a possible saving in power con- 
sumption of thirty-four per cent. On the 
other three lines the average percentages 
of coasting were 13.2, 22.3 and 20.1 re- 
spectively. On a subsequent test, when 
the motormen were less conscious of being 
observed, the average amount of coasting 
actally followed on the lines not equipped 
with the coasting clocks seemed to be only 
about twelve per cent. In conclusion Mr. 
Putnam advocates the coasting clock as 
a better check on the amount of coasting 
than any direct power measurements. 


This paper and the following one by 
C. J. Hopkins, on ‘“‘Economy in Car 
Operation” were discussed together. 


ECONOMY IN CAR OPERATION, 


The object of Mr. Hopkins’ paper was to 
show the economics resulting from ‘‘coast- 
ing” of electric cars and from the use of 
ball bearings. The installation of coasting 
signs as an aid to the motormen in the 
Philadelphia subway resulted in a saving 
of about one-third in energy consumption 
and nearly as much in brake maintenance. 
Moreover, riding was made much smoother 
and pleasanter. due to the decrease in dura- 
tion and violence of braking. As a verifi- 
cation of these statements a series of tests 
was conducted on the Atlantic City & Shore 
Railroad. which has an interurban line 15.2 
miles long. The tests were made with two 
exactly similar thirty-six-ton cars, one of 
which had ordinary brass bearings on its 
main journals and the other had ball bear- 
ings. These cars were run under identical 
conditions and energy input and speed ob- 
served. During acceleration the ball-bear- 
ing car had an advantage of 25 to 100 per 
cent over the other car. Further economics 
were observed during coasting and brak- 
ing. The controller losses were found to be 
less also. In some of the tests the time 
that the current was on was about nine 
per cent less with the ball-bearing than 
with the plain-bearing car. The net sav- 
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ing in energy input in the two series of 
tests was found to be twenty-one to twenty- 
three per cent in favor of the ball-bearing 
car. Mr. Hopkins states that in the line 
of anti-friction bearings the ball type is 
preferable to the roller type; rollers are 
apt to become bent or tapered. Ball bear- 
ings also do not heat nearly as much as 
the ordinary type. Therefore, Mr. Hopkins 
summarizes the advantages of ball bearings 
as permitting more coasting and its result- 
ant greater comfort to passengers. de- 
creased maintenance charges of brakes and 
also of motors, saving in energy, increased 
reliability, avoidance of hot journals and 
saving in lubrication expense. Ball bear- 
ings give no trouble and require lubrication 
only twice a year. 

A. H. Armstrong considered that 
the saving by rapid acceleration was 
well demonstrated. He considered it 
best to get a steep slope on the speed 
curve during series operation of the 
motors, and more uniform speed dur- 
ing later parallel operation. Mr. Hop- 
kins would have gotten better results 
by using a higher gear ratio with ball 
bearings. 

N. W. Storer thought that instruc- 
tions to motormen would put a stop to 
inefficient operation. He was glad to 
see that ball-bearings operated so well, 
but thought that too much was at- 
tributed to them when the accelera- 
tion was not the same in the two cases. 

L. B. Stillwell stated that the coast- 
ing ¢lock has brought the performance 
of these roads up to that for which 
they were designed, and has reduced 
the coal consumption. The saving 
amounts to about $1,000 per day. 

F. J. Sprague. referred to the ap- 
paratus for automatice acceleration, 
which took this out of the hands of 
the motorman. The coasting and brak- 
ing are still personal matters, and this 
check on the time of coasting is the 
next step in advanee. He predicted 
the general use of ball bearing on rail- 
way motors, where the benefit is great- 
er than on the trucks. 

G. H. Hill thought that automatic 
braking, especially at high speeds. is 
the next step. The friction saving is 
valuable, but reduction of the dead 
weight per passenger is much more 
Important, and this is now reeeiving 
attention. 

William McClellan considered this 
latter fact one reason for the recent 
success of the storage battery, and 
spoke of the benefits of rapid braking. 
In the absenee of R. W. Harris, his 
paper upon ‘‘A Method of Determin- 
ing the Adequacy of an Electric Rail- 
way System” was presented by the 
chairman. 
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DETERMINING ADEQUACY OF AN ELECTRIC 
RAILWAY. 


On account of frequent contentions of 
inadequate service. a me thod of determining 
the adequacy of an electrice railway sys- 
tem is important. The author describes 
the methods followed in determining the 
adequacy of the Milwaukee Electrice Rail- 
way and Light Company's system. This 
investigation was undertaken on behalf of 
the Railroad Commission of Wisconsin, 
which is the publice service body of that 
A trained force of inspectors was 


state. 
employed to make observations on the 
various lines of the system. Fine peak 


periods were distinguishable in the trattic 
movement, the morning and evening rush- 
hour peaks being greatest and the noon- 
hour and evening theater peaks smaller. 
Greatest attention was concentrated on the 
rush peaks. The inspectors observed and 
recorded a large number 
ous important points on each line; among 
these data were the number of passengers 
in the car proper in the front and in the 
rear vestibule, leaving the car. boarding 
the car, class of passengers, conditions of 
street traffic, ete. The traffic was studied 
as to origin and destination, location of 
factories, transfer points, ete. The pro- 
portions of seated and standing passengers, 
and of vacant seats were determined. The 
data were compiled in both tabular and 
graphic forms, a large number of curves 
being drawn to show various conditions of 
traffic movement and operation. Car- 
demand curves in particular were found 
very valuable for each line. as they show 
the time, amount and duration of travel, 
origin and destination of passengers, and 
other characteristics. It was found that a 
certain number of passengers apparently 
preferred standing, so that to tbe forty- 
two seated passengers eight additional 
standing passengers constituted a “com- 
fortabiy” filled car. By drawing horizontal 
lines on the car-demand curves for the 
fifty-passenger capacity of each car the 
numbers of cars required for adequate serv- 
ice were determined on the various lines. 
A further study of the dewntown section 
of each line was made to determine the 
actual headway of the cars, the average 
number and nature of delays and distor- 
tions of the schedule, and how these may 
be diminished. From this the minimum 
safe headway was found to be twenty sec- 
onds. The time taken by passengers leav- 
ing and boarding the cars was found ex- 
cessive, although the schedule speed was 
higher than in most similar cities of the 
Central West. In some instances rerouting 
seemed desirable 


There was little discussion on this 
paper, and President Stillwell again 
took the chair, while Dr. C. H. Sharp 
presented a paper by himself and W. 
W. Crawford on “Recent Progress in 


Exact Alternating Current Measure- 
ments.’’ 


ALTERNATING-CURRENT MEASUREMENTS, 
The exacting demands of modern engi 
neering work for precise alternating-cur- 
rent measurements have outstripped the 
capabilities of the older methods. The au- 
thors described the new methods and appa- 
rats which have been developed at the 
Electrical: Testing Laboratories, New York 
HN: Zero methods furnish possibilities for 
ae work superior to the capabilities of 
oe Instruments. But in alternating- 
hot he measurements, zero methods have 
ee ee to any great extent, largely 
eetradyeane ck of proper facilities. The 
fie Bioeng loses sensitiveness as 
ay a nt approaches zero, The telephone 

tor Sensitive at commercial frequencies. 


of data at vari- 
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The vibration galvanometer is a delicate 
suspension instrument, not suited to all lo- 
cations, and only sensitive at a very defe 
nite frequency, The authors have conse- 
quently designed a synchronous reversing 
key which rectifies the current and pernrits 
the use of a galvanometer. Platinum con- 
tacts are used whose angular position is 
adjustable with respect to the poles of a 
synchronous motor. This apparatus gives 
very good results, and places alternating- 
current Measurements upon the same basis 
as direct-current measurements with respect 
to the sensibility of the galvanometer, The 
mechanical imperfections of the rectifiers so 
far constructed are such that the calibra- 
tion as a deflection instrument is not accen- 
rate, The galvanometer used is a Paul 
single-pivot instrument, with fifty ohms re- 
sistance, and gives one division deflection 
for one micro-ampere, An ordinary portable 
millivoltmeter is satisfactory for measure- 
ments not requiring the maximum sensibil- 
itv. For measuring the ratio of current 
transformers, low resistances are placed in 
the primary and secondary circuits, and 
the drops of potential in them are balanced. 
The ratio of transformation is the inverse 
ratio of the resistances. To measure the 
phase angle, some means of bringing the 
two drops into phase is needed. To do 
this, a mutual inductance is introduced, 
which adds to the drop in the secondary a 
small voltage in quadrature with it, and 
thus balances the phase displacement. The 
primary of this inductance is in series with 
the secondary resistance. Fo make a 
measurement, the resistances are balanced 
for one setting of the contacts and the in- 
ductances adjusted with the contact shifted 
through ninety electrical degrees. The 
ratio and phase angle are then given by 
the following formulas: 
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When the phase angle is less than two de- 
grees, the correction term in the formula 
for ratio may be neglected. The minimum 
drop of potential used is 0.125 volt at full 
load. Results are correct to 0.1 per cent in 
ratio, and a few minutes in phase angle. 
The use of the rectifier also permits the 
determination of the relative wave form of 
the primary and secondary currents. This 
use of the apparatus is described in detail. 
For simplicity the secondary resistance and 


mutual inductance were constructed as a 
unit. Four coils are used, two prituary and 
two as secondary. The secondary coils 
are mounted upon a disk, the rota- 
tion of which varies the inductance 
from positive to negative values, the 
positive maximum being the larger. 
The primary has a very small number of 
turns: the secondary has a much larger 
number, To obviate the eddy currents the 


primary coils are wound with a number of 
small wires in parallel. Drawings of this 
instrument were given. Another method 
was described using mutual inductances in 
both primary and secondary circuits in 
place of the resistances. A method for 
measuring the magnetizing currents of 
transformers is also given. A number of 
variations of the well-known methods for 
the ratio of voltage transformers Were de 
scribed. To obtain a load of a specified 
power-factor for a transformer, a method is 
used which involves a non-inductive load 
placed directly upon the transformer, and a 
second non-inductive load taken from &a 
second phase in quadrature furnishes the 
out-of-phase component of the load. The 
ratio of turns in a current transformer {is 
obtained by measuring its ratio as a volt- 
ace transformer. The alternating-current 
potentiometer was described. h ç may be 
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used for the exact measurement of both 
voltages and currents. As a detector a 
direct-current galvanometer is used waith 
the rectifier. To bring the potentiometer 
current in phase with the voltage to be 
measured, a phase-shifting apparatus is 
necessary. Various exact methods of com- 
paring inductances and capacities by 
means of alternating currents and modified 
Wheatstone bridges are known and used. 
For measurements of this class, the 
synchronous reversing kev is verv service- 
able. In using this, a balance must be ob- 
tained of resistances and reactances, A 
description is given of a non-inductive 
shunt of 0.00024 ohm capable of carrving 
a000 amperes, The measurement of the 
residual inductance of an approximately 
non-inductive resistance is dependent upon 
comparison with resistances which are 
assumed to be non-inductive. Only re- 
sistances greater than one-tenth ohm can 
safely be considered non-inductive, as on 
low resistances the residual inductance is 
always appreciable. By working down- 
ward from a resistance of high = value, 
comparative measurements will give 
the value desired. Resistances giving a 
drop of 0.1 volt may be compared with an 
accuracy in phase angle of 0.6 minute. 


The diseussion was opened by V. 
Karapetoff, of the four 
classes of alternating current) instru- 
ments, none of which is suited for pre- 
cise measurements. He called atten- 
tion to the Northrup comparator, the 
Duddell thermogalvonometer, and the 
thermal instrument. 


who spoke 


Guggenheimer 

L. T. Robinson preferred the sepa- 
ately excited dynamometer for ratio 
measurements. Je also diseussed a 
number of the details involved in these 
measurements, 

W. H. Pratt was skeptical as to the 
value of zero methods in the measure- 
ment of large alternating currents. 
He deseribed a standard shunt consist- 


ing of a copper tube through whieh 


water flowed. The inside diameter is 
five thirty-seeonds inch, and the out- 
side diameter is seven thirty-seconds 
ineh; it earries 1,000 amperes with a 
temperature rise of six degrees. 

C. P. Steinmetz deseribed the use of 
two mercury rectifiers for measure- 
ments of small alternating currents of 
very high frequency upon a direct 
enurrent galvanometer. 

After some closing remarks by Dr. 
Sharp and Mr. Crawford. a resolution 
was presented by William Maver, Jr.. 
extending the thanks of the Institute 
to the American Telegraph and Tele- 
phone Company and the New England 
Telegraph and Telephone Company for 
their courtesy in furnishing telephone 


This 


resolution was adopted, and the meet- 


service during the convention. 


Ing adjourned sine dre, 
A list of the members and guests in 
attendance will be found on page s3. 
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THE WISCONSIN ELECTRICAL 
ASSOCIATION. 


SUMMER MEETING AT OSHKOSH, WIS., JUNE 
28 AND 29. 


A very profitable and enjoyable 
meeting of the Wisconsin Electrical As- 
socation was held in Oshkosh, Wis., 
June 28 and 29. Considering the short 
notice given, of the holding of this 
meeting, the attendance was very good 
and the accommodations and entertain- 
ment features were in no way lacking. 
Notwithstanding the extreme weather 
conditions, a noticeable degree of ear- 
nestness marked the discussions, par- 
ticularly at the first session, and at the 
conclusion of the meeting it was gen- 
erally conceded that the results at- 
tained were at least equal to those of 
previous conventions of greater promi- 
nenee. 

The sessions, of which there were two, 
were held in the commodious quarters 
of the Oshkosh Yacht Club, situated on 
an attractive knoll overlooking Lake 
Winnebago. The delegates were car- 
ried to and from the meeting place in a 
speeial car which was placed at the dis- 
posal of the Association during both 
days. 

The first meeting was called to order 
shortly after 2 p. m. Tuesday, June 26. 
Owing to the illness of President Clem- 
ent C. Smith, and the inability of First 
Vice-President George B. Wheeler to 
be present, Irving P. Lord, second vice- 
president, presided. 

A discussion of the rate situation oc- 
cupled the entire first session. After 
a few words of welcome Chairman Lord 
called upon C. Nesbitt Duffy, comptrol- 
ler of the Milwaukee Electrme Railway 
and Light Company to open the dis- 
CUSSION. 

Mr. Dutfy’s discussion may be divid- 
ed into two general divisions, one relat- 
ing to eleetme railway rates and the 
other to rates for eleetrie light and 
power. Referring to the former, Mr. 
Duffy spoke of the efforts on the part of 
the citv of Milwaukee to force the trac- 
tion Companies to carry passengers for 
three cents. He said that in so far as 
Milwaukee was concerned it is conclus- 
ive that under existing conditions of 
high cost of materials, labor, ete., it is 
doubtful if the city railways can carry 
passengers for five cents at a reasonable 
profit. These conditions he said exist 
in nearly every city. 

Mr. Duffy referred to a meeting at 


which he and a representative of the 
telephone company of Milwaukee spoke 
in an effort, to enlighten the people as 
to the policies of public utility corpora- 
tions. He repeated figures presented at 
that meeting indicating that there are 
approximately four and one-half bil- 
lions of dollars invested in the electric 
railway business. There are about 1,237 
companies operating over 39,000 cars, 
over more than 20,000 miles of traek. 
He said that few people realize the 
small returns obtained from an invest- 
ment of this magnitude and the large 
per cent of propery assessed for taxes, 
as compared with other lines of busi- 
Ness. 

Mr. Duffy then referred to the trac- 
tion situation in Chicago prior to the 
passing of the Settlement Ordinance, 
and also of conditions in Cleveland, 
pointing out foreibly that all of these 
conditions emphasize the absolute ne- 
cessitv of setting aside a reserve fund 
which must be considered when estab- 
lishing rates. 

In regards to rates for electrie light 
and power, Mr. Duffy said that the 
same basic principles must be applied in 
establishing these rates as in any man- 
ufacturing industry. He said that all 
of the true elements of cost whieh enter 
into the production of electrical energy 
must be given proportional weight. 
Two important elements enter into the 
cost analysis, Which, according to the 
speaker should be given due considera- 
tion—the long-hour consumer with a 
small installation and the large power 
consumer. 

In conelusion Mr. Dutfy emphasized 
the importance of a flexible and prac- 
tical schedule of rates. He said that 
the most important factor in the elee- 
tric-light industry, as pointed out for- 
cibly at the recent National Electric 
Light Convention, is its commercial de- 
velopment: and this reltes entirely on 
an equitable system of rates. 

Thomas Iheeins, of Mamtowoe, spoke 
briefly on the subject of railway rates, 
endorsing the points brought out by 
Mr. Duffy. He mentioned the increase 
of rates recently put into effeet in Mani- 
towoe and briefly outlined how this was 
accomplished. 

The remarks of Mr. Higgins were fol- 
lowed by a very able diseussion on elec- 
tric-light rates by W. H. Winslow, of 
Superior, Wis. Mr. Winslow confined 
his remarks to rates for residence light- 
mg and outlined a tentative schedule 
which he has proposed for adoption by 
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the company he represents. Mr. Win- 
slow spoke of the tungsten lamp sit- 
uation and its effect on central-station 
revenues. He said that central-stations 
owe much to the lamp manufacturers 
for their consideration of the central 
station in not placing thousands of 
salesmen in the field to push the sale of 
the tungsten. They have preferred to 
deal through the lighting companies 
and are giving them time to readjust 
rates in order to meet the new condi- 
tions. Furthermore the high first cost 
and fragility of the tungsten has retard- 
ed the development sufficiently to give 
the centrai stations an opportunity to 
act. 

However, according to Mr. Winslow, 
the time is not far distant when tung- 
sten lamps will be placed on the market 
capable of meeting all commercial re- 
quirements and ot durability equal to 
that of the ecarbon-filament lamp. 

The system of rates proposed by Mr. 
Winslow is based on the Doherty rate 
and also seemed to be along substan- 
tially the same lines as a system pro- 
posed by S. Bingham Hood in a paper to 
be presented at the convention of the 
Canadian Electrical Association, re- 
ceived after Mr. Winslow had complet- 
ed Ins schedule. 

Mr. Winslow describes his rate as in- 
eluding a customer’s charge, a charge 
on the number of rooms in the dwelling 
and a variable kilowatt-hour rate on en- 
ergy consumed. In order to make com- 
parison Mr. Winslow considered an 
eight room dwelling to which to apply 
these rates. 

The customers charge was figured to 
be $4.80 per year regardless of the de- 
mand. This charge was obtained by 
dividing the total charges by the num- 
ber of customers on the lines and covers 
such expenses as inspection, testing and 
reading meters, billing, collecting, ete. 
Mr. Winslow figured the per room 
charge at ten cents per month which 
provides for the installation of a scien- 
tific illumination scheme. Tn the ease ot 
the eight-room house this room charge 
amounted to $9.60 per vear. The third 
or kilowatt-hour charge of this system 
was mentioned as from two to four 
cents per kilowatt-hour. Mr. Winslow 
said, however, that it would probably 
he fixed at three cents. 

In addition to this rate Mr. Winslow 
proposed a temporary fat controlled 


rate to apply to those of the very small 


consumers who would have a grievance 


k . A hA ; 
against thoabove mentioned rate. This 


July o 1910 


rate fixes a charge of one cent per watt 
per month of the maximum allowed by 
the indicator. 

In reply to a question Mr. Winslow 
said that domestic appliances would be 
charged for on the basis of current con- 
sumed at three cents per kilowatt-hour. 

F. A. Vaughan, of Milwaukee, spoke 
brietiv on the rate situation in general. 
He referred to the rate situation in St. 
Louis which he had an opportunity of 
studving and said that if applied in 
Milwaukee would amount to a charge of 
thirty-two cents per kilowatt-hour. He 
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place of a flat rate of nine cents with 
an addition of ten per cent if the bill 
was not paid within a spevified time. 
In replying to the question as to the 
protitableness of a municipal plant. 
Mr. Sterling said that outside of mak- 
ing any allowance for depreciation it is 
profitable. He said, however, that his 
experience has taught him that munici- 
pal plants are not a success. 

H. G. D. Nutting of Ft. Atkinson, 
spoke of a rate which he was working 
on embodying a service charge, two 
demand charges, one for light load and 
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of two things—first, that rates should 
not be reduced as is constantly being 
agitated by stations increasing the 
number of customers and secondly that 
rates should be simplified as much as 
possible. 

J. P. Pulliam, of Oshkosh, spoke 
briefly regarding the traction rates on 
the lines he represents, pointing out that 
in everv instance wherein rates were 
increased traffic increased, and when 
rates Were reduced, and as in one ìn- 
stance, when the road went into the 
hands of a receiver, traffic decreased. 
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Spoke of the variance of conditions in 
different towns, mentioning particularly 
an instance where he was called upon 
to choose a rate for three small sta- 
tions, and in examining the rates in 
most of the smaller Wisconsin towns 
found no two systems alike. 

H. C. Sterling of New London, spoke 
on the question of rates from the stand- 
point of a municipal-plant operator. 
Mr. Sterling said that upon assuming 
his present duties he tried to have en- 
forced a fifteen-cent rate. Failing in 
this he established a ten-cent rate witb 
a one-vent discount which took the 


one for heavy load, and a variable kilo- 
watt-hour charge. The service charge 
is arrived at by dividing the expenses 
pro rata among the customers. The de- 
mand charges are arrived at by assum- 
ing a hypothetical plant for each class 
of consumer and estimating the charges 
of supplying both classes from the dif- 
ference between the charges subse- 
quent of maintaining both plants. 
John S. Allen, of Lake Geneva, re- 
ferred to the peculiar situation in that 
district wherein the peak lighting load 
oceurs in the summer. Regarding 
rates. Mr. Allen said he was convinced 


Irving P. Lord of Waupaca, Wis., 
ended the afternoon discussion by an 
amusing account of the increase in rates 
he recently effected in Waupaca. The 
meeting was then adjourned to con- 
vene at 9:30 a. m. Wednesday morning. 

MORNING SESSION, 

A number of unsettled business mat- 
ters were disposed of at the opening of 
the meeting on Wednesday morning. 
J. S. Allen, secretary and treasurer of 
the Association, read a statement show- 
ing the financial condition of the Asso- 
ciation in so far as the dues of the va- 
rious members were coneerned. 
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Street lighting was the topic of the 
discussion in the morning, and this 
was opened by Irving P. Lord, who re- 
ferred to the contract one Wisconsin 
city had with the local lighting com- 
pany. He spoke at some length on the 
problems which confront central sta- 
tions, mentioning several feasible ad- 
vantages that the companies might 
benefit by. He stated that some cities 
assumed all of the responsibility con- 
nected with the lighting of their streets, 
with the exception of furnishing cur- 
rent, and he cited some of the advan- 
tages and disadvantages this arrange- 
ment brought. 

J. C. Coles, of Fond du Lac, spoke of 
an experience that the Fond du Lae 
Company had recently with regard to 
the placing of meters. A shoe dealer 
in the course of an expansion of his 
business had additions constructed to 
his original business place, and in each 
case had wires connected from the one 
meter. He subsequently occupied the 
building across the street, and contend- 
ed that he could continue to use cur- 
rent from the original supply. 

Chairman Lord explained a similar 
situation in Waupaca, in which the city 
jail and court house, located in ad- 
joining buildings on the same block, de- 
sired to have current pass through one 
meter.’ In ‘this instance the railroad 
commission of Wisconsin decided that 
while both buildings were owned by 
the city, they were two separate build- 
ings, and should be served as such. © 

W. H. Winslow said that cases of 
this kind demonstrate the unfairness 
of a minimum charge. 

The question of street lighting was 
discussed by Ernest Gonzenbach of 
Sheboygan, Wis., and Wm. B. Jackson 
of Chicago. 

Following this a report was made by 
the committee appointed to investigate 
the feasibility of the Wisconsin Asso- 
ciation affiliating with the National 
Association. A letter was read from 
W. R. Putnam of Menominee, Mich., in 
which he, as a member of the commit- 
tee, stated that he believed the pro- 
posed connection with the National As- 
sociation would be of no advantage to 
the Wisconsin organization at this time. 
He stated that all the municipal com- 
panies would be eliminated from the 
organization, and that the affiliation 
would also have to be made with the 
American Street & Interurban Railway 
Association if the former affiliation was 
effected. 


~ Quarfot, 


At the conclusion of the meeting, a 
vote of thanks was extended to the 
Oshkosh Yacht Club for its courtesy 
of providing a meeting place, and also 
to Mr. Pulliam, who acted as chairman 
of the committee of arrangements. 

Notwithstanding the short duration 
of the meeting, a pleasing entertain- 
ment programme was provided. On 
Tuesday evening the members and 
guests were conveyed in a special car 
to Electric Park., Music was provided, 
and an enjoyable evening spent. The 
spare time during the day was occu- 
pied in various ways, many of those in 
attendance taking advantage of the ex- 
cellent opportunity offered to indulge 
in bathing. 

The following is a list of manufactur- 
erers and supply men in attendance: 
Berlin Publie Service Co., Berlin, Wis. ; 
O. O. Tucker, Western Electric Com- 
pany, Madison, Wis.; Wm. B. Jackson, 
D. C. & W. B. Jackson, Chicago, IIl.; 
Glen L. Johnson, Buckeye Electric 
Company, Chicago, Ill.; Donald H. 
Wyre, Buckeye Electric Company, Chi- 
cago, Ill; M. L. Demming, General 
Electric Company, Chicago, Ill.; E. F. 
Berger, Midvale Steel Company, Chica- 
go, Ill., J. C. Schmidtbauer, Julius An- 
drae & Sons Company, Milwaukee, 
Wis.; P. R. Boole, Electric Appliance 


_ Company, Chicago, Ill.; A. W. Dunham, 


Central Electric Company, Chicago, Hl. ; 
J. B. MeMullin, Electric Appliance 
Company, Chicago, Ill.; T. W. Jackson, 
(General Electrice Company, Chicago, 
]ll.; F. T. Andrae, Julius Andrae & Sons 
Company, Milwaukee, Wis.; E. A. 
Illinois Electric Company, 
Chicago, Ill.; E. H. Hoaglin, Rose Mil- 
ling Company, Wild Rose, Wis.; W. R. 
Patton, Wagner Electric Manufactur- 
ing Company, Chicago, Ill.; P. E. 
Cowles, Eastern Wisconsin Ry. & Light 
Company, Fond du Lac, Wis.; H. C. 
Sterling, Electrice Light & Water 
Works, New London, Wis.; W. H. 
Talkes, Pittsburg Meter Company, East 
Pittsburg, Pa. 
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Farewell Dinner to C. A. Tupper. 


Upon the oceasion of the retirement . 


from active association with the Allis- 
Chalmers Company, as manager of the 
department of publicity, C. A. Tupper 
was tendered a farewell dinner by a 
number of friends in Milwaukee at the 
Gargoyle on the evening of Thursday, 
June 30. <A very enjoyable repast was 
served, and brief addresses of good will 
and congratulation were made. 
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Mr. Tupper will become actively as- 
sociated with the Reliance Engineering 
& Equipment Company, making his 
headquarters for the present at Mil- 
waukee, Wis. He will be sueceeded by 
W. M. S. Miller, who has been connect- 
ed with the Allis-Chalmers Company 
for some time. 

Following the dinner the whole party 
motored to Whitetish Bay. Those pres- 
ent were H. W. Hall, Rudolph Meisen- 
heimer, W. M. S. Miller, H. C. Beaver, 
J. H. Sholes, F. S. Sly, G. E. Sly, J. 
Winchester Holman, Frank G. Bolles, 
H. A. Balding, D. A. Stewart, A. A. 
Gray, and the guest of honor, C. A. 
Tupper. Mr. Bolles acted as toastmas- 
ter. 


ee eee E 
Brooklyn Company Section Meeting. 

The second convention of the Brook- 
lyn Company Section of the National 
Electric Light Association, was held 
June 24, at the Oriental Hotel, Manhat- 
tan Beach. About four hundred at- 
tended. 

The afternoon session opened with 
an address by Chairman E. W. Babcock, 
and was devoted to reports of officers 
and addresses pertaining to all branches 
of electricity by Paul Huble, F. T. Me- 
Cormick, C. H. Cousser, J. F. Clute, H. 
P. Pope, C. H. Kemble, J. J. Leddy, 
Thomas 8. C. Seott, R. D. Rubright and 
L. C. Chatfield. After the addresses a 
nominating committee was appointed. 

Shortly after 6 o’clock the conven- 
tion adjourned for dinner. In the 
evening the reports of various commit- 
tees were read, after which the officers 
for the following year were elected: W. 
W. Freeman addressed the members 
before the convention adjourned. 

The officers elected are: Chairman, 
W. W. Freeman; vice-chairman, F. J. 
McCormack; secretary, ©. E. White; 
treasurer, F. C. Hill. Executive Com- 
mittee—W. W. Freeman, W. F. Wells, 
R. D. Rubright, H. P. Wood, G. I. Jones, 
G. L. Knight, E. W. Babcock, M. H. 
Bennett, E. A. Baily, J. W. Lafferty 
and J. D. Campbell. 

OSET EA 
International Municipal Congress. 
The International Municipal Congress 

and Exposition which will be held ìn 
the Coliseum, Armory and Exposition 
grounds, Chicago, Ill., will contain com- 
prehensive exhibits of street lighting, 
transportation systems, telephones, and 
many things of general interest. 

This exposition is to extend from 
September 18 to 30. 
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EXHAUST-STEAM TURBINES AND 
CONDENSING PLANT AT MC. 
DONALD ROAD STATION, 
EDINBURGH, SCOT. 

LAND.' 


USING SEWER WATER FOR CONDENSATION, 
BY FRANK A. NEWINGTON." 


The plant described in this paper 
consists of exhaust-steam turbines con- 
nected to direct-current dynamos and 
condensing apparatus. 

When MeDonald Road Station was 
designed the intention was to use tow- 
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DIAGRAMMATIC ARRANGEMENT OF CONDENSING PLANT AT MEDONALD ROAD 


ers for cooling the circulating water for 
condensation, but this scheme had to 
be given up, as it was thought the tow- 
ers would be unsightly and might cause 
a nuisance from the steam issuing from 
the tops of the towers condensing and 
falling to the ground in the form of 
rain. Several other methods of get- 
ting a sufficient supply of water from 
a distance were considered, but were 
found to be prohibitive on account of 
the cost. 

In 1907, the Water of Leith main 
sewer, which crosses under McDonald 
Road about 180 yards from the gen- 
erating station, was brought to our 
notice, and on investigation, it was 
found that an average flow of about 
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l. A paper presented 
at the convention of 
He Incorporated Municipal Electrical Associa- 
a Chien burRh, Scotland, June 15, 1910. 
= Chlef electrical engineer, Edinburgh. 


790,000 gallons per hour could be ob- 
tained. It was therefore decided to 
utilize the sewer for condensing, and 
to extend the generating plant by 
means of exhaust-steam turbines. 

The sewer is six feet six inehes inside 
diameter, and twenty-two feet below 
the level of the road. A shaft, twenty- 
six feet in diameter, formed of east- 
iron segments bolted together, was sunk 
down until the top of the sewer was 
reached, and a ring of briekwork, of 
the same diameter as the cast-iron 
shaft, was continued downwards for 
about another nine feet. that is, to the 
bottom of the sewer. The sinking of 


the east-iron shaft did not give rise to 
any difficulties, but the building of the 
lower brick ring was more trouble- 
some, as during this part of the work 
there was a great deal of rain, and 
trouble was caused by the ground slip- 
ping in. This ring was built in sec- 
tions, each a few feet wide. The chief 
difficulty arose in providing temporary 
means for carrying the water while 
the briekwork of the old sewer was 
being removed. 

The method adopted was as follows: 
The top part of the brickwork for 
about one-third of the circumference 
was removed; an iron trough formed 
out of an old Lancashire boiler cut in 
two longitudinally was then inserted 
into the briek sewer, the ends project- 
ing three or four feet beyond the shaft, 
both up and down stream, the joints 


between the sewer and the ends of the 
trough being made as watertight as 
possible. The remainder of the sewer 
inside the shaft was next demolished, 
the Hoor of the shaft completed and the 
temporary trough removed. On ae- 
count of the reavy rainfall at the time, 
the sewer was more or less in flood, 
Which increased the difficulties, 

Four suction pipes, each eighteen 
inches in diameter, and one discharge 
pipe, twenty-six inches in diameter, are 
laid from the shaft to the = station. 
Straining sereens are fixed in the shaft 
just in front of the suction pit. The 
end of the discharge pipe in the sewer 
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ELECTRICITY SUPPLY STATION. 


is Water-sealed so that a siphon action 
is maintained. 

Four  fourteen-ineh motor-driven 
centrifugal — circulating-pumps, each 
With a eapacity of 182,400 (British) 
gallons per hour, are placed in the 
basement 
pump having a separate suction pipe 
from the shaft. The pumps deliver into 
a common pipe twenty-six inches in 
diameter, to which is connected a 
Bailey & Jackson rotary strainer. 
From this the circulating water passes 
through the four condensers back 
through the rotary strainer, and then 
is returned to the sewer. The cen- 
trifugal pumps are sixteen feet above 
the average level of the water in the 
sewer, and the highest point of the 
pipe system is thirty feet above the 
pumps (or forty-six, feet above the 


of the boiler house, each 
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sewer water level, but on account of 
the pipes forming a closed system, the 
average head against which the pumps 
work is fifteen pounds, that is, eight 
pounds suction head, and seven pounds 
delivery head. 

As there is a very considerable quan- 
tity of air in the water, two air-extract- 
ing pumps have been provided; one 
extracts the air on the suction side of 
the pumps, the other the air on the de- 
livery side. By this means the siphon 
action is maintained, and the pressure 
at the highest point of the pipe system 
averages about twenty inches of va- 
cuum. 

Four surface condensers of the Con- 
traflo type are used, each having a 
cooling surface of 3,750 square feet. 
The air pumps are of the Edwards type 
with three-throw cranks. The feed 
water force pump is also driven off the 
same shaft. At first the air pumps 
were intended to work on the dry sys- 
tem, but as there was some difficulty 
in getting the force pumps to work 
properly, one line of each air pump was 
altered so that it now delivers the con- 
densed steam to the force pump, the 
other two lines working dry. 

Each condenser and air pump will 
deal with 45,600 pounds of steam per 
hour with the circulating water enter- 
ing the condenser at sixty degrees 
Fahrenheit, and leaving at ninety de- 
grees Fahrenheit, with a guaranteed 
vacuum of twenty-eight inches with 
the barometer at thirty inches. The 
ratio of the weight of circulating water 
to condensed steam is 40 to 1. The 
air pumps are driven by motors geared 
through Renold chains. 

At first the idea of using sewage for 
condensing does not sound very prom- 
ising, but at Edinburgh it has proved 
thoroughly successful. The quantity 
of water is not as large as one would 
wish, but is sufficient for a maximum 
output of about 10,000 kilowatts. Un- 
fortunately about 5 p. m., that is, at 
the time of the top load in winter, the 
flow is considerably reduced in conse- 
quence of paper works and other in- 
dustries stopping for the day. 

The chief troubles are efficient strain- 
ing and getting rid of the air in the 
water. The straining arrangements in 
the shaft consists of three iron grids 
each five feet high and three feet six 
inches wide, with vertical bars spaced 
three-eighths of an inch apart. These 
are kept clean by scrapers automatical- 


ly worked by a small motor. This ar- 
rangement answers fairly well, but a 
certain amount of scraping by hand is 
necessary at the time of top load. 
Probably it will be possible to devise 
some more efficient method of cleaning 
the grids, and so do away with hand 
labor. 

Further straining is done by the 
Bailey & Jackson rotary strainer which 
is placed between the pumps and the 
condensers. This consists of a cast-iron 
wheel, nine feet in diameter, and twelve 
inches wide with twelve spokes. Be- 
tween the spokes are fitted grids 
formed of brass strips built up very 
much in the form of honeveomb, that 
is, full of small holes and about four 
inenes deep, the holes being about 0.12 
of a square inch in area. 

The wheel is surrounded by a cast- 
iron casing which is divided vertically 
into two portions, which form the de- 
The 
vertical partition is wide enough to 
cover the space between two adjacent 
spokes of the wheel. The casing has 
four pipes connected to it, inlet and 
outlet pipes on the delivery side, and 
the same on the discharge side. 

The water enters the strainer by the 
inlet pipe on the delivery side, passes 
through half of the grids in the wheel 
and deposits on them everything that 
will not pass through the holes. It 
then leaves by the outlet pipe on the 
delivery side. After passing through 
the condensers it re-enters the strainer 
hy the inlet pipe on the discharge side, 
passes through the other half of the 
grids, but in an opposite direction and 
finally leaves the strainer by the outlet 
pipe on the discharge side. The wheel 
is rotated slowly and the discharge wa- 
ter washes off from the grids every- 


livery and discharge chambers. 


thing that had been deposited on 
them on the delivery side, and 
carries it back to the sewer. The 


idea of the discharge water cleansing 
the grids is extremely ingenious. The 
leakage of water from the inlet cham- 
ber to the outlet chamber is consider- 
able. It has only been possible to 


measure this with one pump in use, 


the quantity being from ten to twelve 
per cent of the total. Probably this 
amount will not be very much increased 
with four pumps running, hut with a 
limited quantity of water, this is rather 
serious. It also means larger pumps 
and motors and a larger quantity of 
electricity used for pumping. 
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The temperature of the water in the 
sewer averages about sixty degrees 
Fahrenheit in the winter and seventy 
degrees Fahrenheit in the summer. As 
we are prohibited from returning the 
water to the sewer above ninety de- 
grees Fahrenheit, the range of tem- 
perature for condensation is small, and 
so the quantity of circulating water 
required per pound of steam condensed 
is large. 

At present only two exhaust-steam 
turbo-generators have been installed, 
but there is sufficient steam from the 
reciprocating engine for two more ex- 
haust turbines, and these will be added 
as soon as the increase in output re- 
quires them. 

The turbines are of the Rateau type 
running at 1,250 revolutions per min- 
ute. The guaranteed output of each 
set is 1,200 kilowatts, about 2,200 am- 
peres, and 560 volts, with 45,600 
pounds of steam per hour at a pressure 
at the inlet to the turbine not exceed- 
ing 14.7 pounds per square inch abso- 
lute, and at the exhaust 1.3 pounds ab- 
solute, say, 27.25 inches vacuum. 

This output is easily obtained in 
everyday work. This means that the 
exhaust steam from two of the 780- 
kilowatt reciprocating sets is sufficient 
to give an output of 1,200 kilowatts 
from one of the turbo-generators. Live 
steam is connected to each turbine 
through a reducing valve in case the 
supply of exhaust steam at any time 
should not be sufficient. These ma- 
chines will give twenty-five per cent 
overload for a short period. 

The rotor of each turbine has eleven 
wheels with 265 blades on each wheel. 
The clearance between moving and sta- 
tionary parts is considerable, and there 
has not been any indication of strip- 
ping. 

Besides the usual governor there is 
an emergency governor which comes 
into action if the speed exceeds ten per 
cent of the ordinary running speed, 
and also acts if the pressure of the lu- 
bricating oils falls. 

The dynamos were built by Brown 
Boveri & Company. They are four- 
pole machines, and are separately ex- 
cited by a small dynamo at the end 
of the shaft. Copper brushes are ìn 
use on one machine. The commutator 
of the other machine has been altered 
to give increased ventilation, and car- 
bon brushes, are fitted. There was 
some little trouble)at first with com- 
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mutation, but this has been overcome, 
and beth machines are now running 
well, especially the one fitted with car- 
bon brushes. This commutator keeps 
very cool, being only forty-two degrees 
Fahrenheit above the temperature of 
the air after a six hours full-load run. 
Each commutator has 100 bars giving 
a pressure of about twenty-two volts 
per bar. 

At first there was a considerable 
amount of vibration on these machines, 
but this was caused by the turbine and 
dynamo shafts not being quite in line, 
and by the type of flexible coupling 
employed. Sinee one machine has been 
accurately lined and another type of 
coupling fitted, the vibration on this 
has entirely ceased. 

The exhaust-steam pipes are arranged 
so that the steam from the recip- 
rocating sets can pass either to the 
exhaust turbines or direct to two other 
condensers. As previously mentioned, 
two other exhaust steam turbines will 
be installed over these condensers 
when required. 

Automatic atmospheric valves are 
placed in the exhaust pipes between 
the reciprocating engines and the tur. 
The eonditions under which 
these valves have to work are verv 
severe. They are balanced to open at 
about three pounds above atmospherie 
pressure, so they are always nearly in 
equilibrium, consequently they are apt 


bines, 


to chatter and so damage the faces. 
The valves first supplied were quite 
unsuitable. Those now in use, how- 


Well, the im- 
very strony 


ever, are working very 
provement being due to 
construction, careful fitting of all mov- 
ing parts to prevent all baeklash, and 
the use of a special dashpot which ad- 
mits air freely on the upward move- 
ment of the valve, but by means of a 
non-return valve, only allows it to es- 
cape very slowly when the valve is 
closing. Oil separators of the Blake 
type are placed in the exhaust pipes 
hetween the reciprocating engines and 
the turbines which extract the greater 
part of the oil. l 

The feed water is further treated by 
the Davis Perrett electrical process for 
freeing it from oil. The water from 
the air-pump discharge passes into 
Wooden tanks in which are a number 
of iron plates spaced about two inches 
apart. A current of electricity is pass- 
cd through these tanks with the ob- 


jeet of precipitating finely divided 
oxide of iron. The small globules of 
oll adhere to the oxide of iron, and su 
are easily separated from the water. 
The water from the air-pump dis- 
charge passes into wooden tanks in 
Which are a number of iron plates 
spaced about two inches apart. A cur- 
rent of electrievity is passed through 
these tanks with the objeet of precipi- 
tating finely divided oxide of iron. 
The small globules of oil adhere to the 
oxide of iron, and so are easily separat- 
ed from the water. The treated oily 
water then passes into filters contain. 
ing gravel and sand which retain the 
oil, Automatic arrangements are pro- 
vided for flushing the filters to clean 
the sand. The quantity of electricity 
used in the filter is one kilowatt-hour 
for every 1.000 gallons af water treat- 
ed. The makers guarantee that the fil- 
tered water will not contain more than 
one-tenth of a grain of oil per gallon. 
This is suel a minute quantity that it 

but after 
the boilers 


is not easy to 
twelve months steaming 
show hardly a trace of oil. 

The diagram given herewith 
the general arrangement of the shaft, 
turbines and 


measure, 


shows 


pipework, condensers, 
other plant. 

There is not the least 
running the turbo-generators in par- 
allel with the other dvnamos. The old 
dyvnamos are shunt-wound, and the 
turbo-generator compound-wound, The 
Whole regulation is done by the switeh- 
attendant by means of the 
shunt resistances, The only point to 
be careful about is to see that steam ts 
atmospheric 


diffieulty in 


hoard 


not eseaping past the 


“Valves, whieh would mean waste. In 


order to prevent this, indieators have 
been fitted just above the atmospherie 
valves, and directly any steam passes 
the valve an electrie ciremt is closed 
whieh rings a bell on the switchboard. 
The switehboard attendant then puts 
more load on to the turbine and so re- 
duces the pressure of the steam in the 
exhaust pipe. | 

Cost of Plant. — The condensing 
plant is sufficient to deal with the 
steam from reeiproecating and exhaust 
turbines of 11,000 kilowatts. 

The capital cost is shown in Table 


The economy eaused by the exhaust- 
steam turbines and condensing plant is 
shown by the figures in Table H, which 
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vives comparative results for similar 
periods in 1905 when only reciprocat- 
ing engines were used without conden- 
sation, and in L910.with exhaust-steam 


TABLE L 


Sewer shaft with four eighteen- Ver 
ineh suction aid ene (We nos -SIN- Kilew eat! 
neh disi harge pipe in roadway gs fe g foe 

Cireulating water en last steam- 
pipework dnside the stanon and 


oil-entaeting plantocc...e. cece Butea 2.0 
Rotary water stralmer. oo... .. 2 ee. Levees 190 
Four eondensers ciculating and 

55.0409 AUN 


AIP PUPS Cee ce ee ee ee eee 


$1 i3.ue0 $11.90 
Two 1. 260-kilowatt tutheo-genera- 


tors with switehbemrd.o..0...... Raton $25 5C 


turbines and condensation, In 1908 
the price of coal was considerably 
lower—by twenty cents a long ton - 
than in 1910, but for the purpose of 
comparison the 1910 price has beer 
taken for both periods. 

Jn the costs per unit generated for 
the 1910 figures, the units used by the 
condensing plant have been deducted. 
As only three of the boilers are fitted 
with superheaters the amount of super- 
heat is quite small. 


TABLE IT. 


JOOS, 19] 
Duration of test...... Three weeks Thiee weeks 
Jan. 16 to Jan, 20 to 
PRR? oct ans Mesie se Sane e ss Feb. 6 Feb, 9 
Kilowatt-hours gener- 
RCO Sos 20 pep tei eae as 715.491 RSS A44 
Kilowatt-houra nsed by 43 045 
condensing plant ... aaae’ 4S perocn’. 
715.491 a ra 
Load factor. 0.2.0.0... 22 8 pee reent. Alper ent 
Plant faetor oo... 00, SU percent. The pe reent 


Pounds of water per kil- 
owatt-hour generited 39 pounds 
Pounds Of water evap- 
orated per pourd of 
coal Sip aa he ACA ES ata te al 
Poot of coal per kito- 
watt-bourp gen rated, 
Maximum output ..... 


esses eses sdg 


ot pounds 


6 67 pounds č 6s pounds 
08S pounds 3% pounda 
kilna T R 
COSTS PER UNIT GENERATED 


Feree yf tamer 


(ents, Cents  Seavirie 
Prel ee en ae ee baes aie oid id 4 
nls and stores oo...) eds es tt 
WAGER ganda rhe eee rine thoy. TA 
Sa aries amd Watee slo, oa fos ove 
Repais costitnatedo... On Oj14 
orug one MD 


At present at the time of top load 
three or four 
exhausting 


in the winter months, 
reciprocating engines are 
direct to the eondensers so tle econo- 
my will be inereased when the other 
two turbines are installed. 
sewer shart aml 


eomes tœ» 


The priee of the 
pipework in the roadway 
$2.5 per kilowatt. This is considerably: 
less than eoolhing towers would have: 
eost. In places where a river or other 
sufficient supply of water is not avail- 
able for condensation, a main sewer, 
if near the generating station, is well 


worth eonsideration. 


ELECTRIC PUMPING IN HOL- 
LAND. 


METHODS ADOPTED IN RECLAMATION WORK 
AT THE MAAS ESTUARY. 


Owing to the diversion of the River 
Maas. which was completed by the 
Duteh Government in the year 1905, it 
became necessary to resort to artificial 
drainage for the flooded districts of 


ae, 


STATIONS BY 


Emmikhoven, Vierban and Hillegat, 
also the low-lying grounds in the 
neighborhood of the rivers Bleek and 
Oostkil. The carrying out of the drain- 
age scheme was intrusted to the All- 
gemeine Elektricitats Gesellschaft, Ber- 
lin, Germany. 

In order to deal with the large quan- 
tities of water it was necessary to erect 
twenty-two pumping stations, which 
were fed with eleetric current from a 


: 


ndustrial Power 


special generating station. The accom- 
panying map (Fig. 1) shows the flooded 
districts, also the positions of the gen- 
erating station and the various pump- 
ing stations. These latter vary consid- 
erably in size and output according to 
the local conditions in each case. The 
quantity of water to be raised by the 
separate pumps varies between 0.3 and 
100 cubice meters per minute, while the 
maximum lift lies between 1.3 and two 
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FIG. 1.—MAP OF MAAS ESTUARY DISTRICT, SHOWING PUMPING 
NUMBERS. 


FIG. 


meters. In the accompanying table the 
area of the flooded districts served by 
cach pumping station is given, also the 
quantity of water dealt with, and the 
maximum lift at each station. Most of 
these pumping stations he to the south 
of the generating station in the low- 
lying land of the Maas: the remainder 
are in the neighborhood of the Bleek 
and Oostkil rivers. Pumping stations 
1 to 3 serve for the drainage of the 
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flooded districts; they are thus only 
employed during high-water periods, 
and as they are all in the neighborhood 
of the generating station, they are 
operated from the latter point. the 
pumping machinery being started up 
and stopped by hand. These three 
stations, owing to their situation, have 
to deal with the largest quantity of 
water. The remaining pumping sta- 
tions have to be operated automatically 


*—VIEWS OF AN ELECTRIC PUMPING STATION IN MAAS 


ESTUARY DISTRICT. 


owing to the constantly varying condi- 
tions. This automatic operation 1s 
carried out by means of a float arrange- 
ment. which is dependent upon the 
water level. 

The central station contains two 
horizontal tandem steam engines which 
are directly connected to the genera- 
tors. The latter give an output of 260 
kilowatts (three-phase) at a pressure 
of 3.000 volts. The ciirrent is con- 
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ducted by means of high-tension trans- 
mission lines to the separate pumping 
stations. where it is stepped down to a 
working pressure of 215 volts by means 
of transformers. The generating sta- 


tion and pumping stations are con- 


a" 


Pump Molor 
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The transmission of power from the 
horizontal motor to the vertical shaft 
of the pump is carried out by means 
of a rigid coupling in conjunction with 
a pair of beveled gear wheels running 
in an oil bath, and having their bear- 

eh 
eld 
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FIG. 3.—DIAGRAM SHOWING FLOAT SWITCH. 


nected by a telephone system in order 
to allow all necessary instructions to be 
carried out without loss of time.” 

The pumps have vertical shafts. The 
pump runners are arranged below the 
water level, and the vertical suction 


R o Mot 
d 
i 
a a 
+ 


ings entirely inclosed by means of a 
cast-iron case. The side pressure is 
taken up by means of specially con- 
structed ball bearings. The length of 
the pressure piping varies at the dif- 
ferent stations and is on the average 
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Auxiliary 
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FIG. 4—DIAGRAM SHOWING MOTOR CONNECTIONS. 


pipe, which is placed directly under the 
pump casing, is immersed to a depth 
of 0.05 to 0.8 meter below the surface 
of the water. The motor is erected on 
the toor of the pumping house at a 
height of about four meters above the 
Water level. 


between five and fourteen meters. Only 
at the pumping stations 1 and 2, where 
the local conditions alow a siphon ar- 
rangement, the pressure piping has a 
length of approximately twenty-five 
and thirty meters. In each length of 
piping a valve is inserted which can be 


d3 


operated from the floor of the pump- 
ing house. The outlet piping, which is 
at an angle of thirty degrees, is pro- 
vided at its end with an iron flap with 
rubber packing. in order to prevent 
the return of the outside water. In 
order permanently to insure the siphon 
action at the above-mentioned stations 
l and 2, small air pumps whieh are 
started up simultaneously with the 
water pumps extract all air which has 
collected at the highest point in the 
pressure piping. A barometric tube ten 
meters in height insures the safety of 
the air pumps against water hammer. 

All motors with an output of less 
than five horsepower have short-cir- 
euited rotors, while all those with 
higher outputs, namely, in every case 
in which the operation is automatic, 
are provided with regulating slip-ring 
rotors and automatic starting resist- 
ances. The motors for the pumping 
stations 1 to 3, which, as previously 


Quantity 
Area of of Water 
the low-lying to be raised, Theo- 
Pumping lands and in cubic retical 
Station flooded dis- meters maximum 
No. tricts Hectares, per min. Lift 
The Nos. are 
reproduced 
in Fig. 1. 
1 400 21.65 2.00 
2 1700 91.80 2.00 
3 850 45.90 1.60 
4 50 2.70 1.80 
6 170 9.20 1.75 
6 5 0.30 1.70 
ri T 0.40 1.45 
§ 90 4.90 1.40 
4 130 7.05 1.55 
10 190 10.30 1.70 
11 14” 7.60 1.75 
12 NO 4.35 1.60 
13 TO 3.80 1.70 
14 70 3.80 1.70 
15 5 0.85 1.55 
16 20 1.10 1.75 
17 8 0.45 1.30 
18 S 0.45 1.65 
19 15 0.85 1.65 
20 30 1.65 1.75 
21 ay 1.35 1.90 
z2 21 1.15 1.85 
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mentioned, are switched in by hand. 
have slip-rings with short-circuiting 
devices and liquid starting resistances. 

The operation of the pumping sta- 
tions 4 to 22, for which the existing 
conditions make it essential to employ 
automatic working, is carried out in 
the simple manner shown in Figs. 3 
and 4, with the assistance of automatic 
float switehgear. The arrangements 
are such that the pumps begin to work 
when the water level is 0.2 of a meter 
above the summer water level, and 
are cut out as soon as the water has 
fallen 0.2 of a meter below this point. 

The float, the position of which is 
dependent upon the internal water 
level, operates a switeh in both its end 
positions (see Fig. 3, on the left). This 
switch in turn directly operates the 
small motors with jshort-cireuited ro- 
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tors, the larger slip-ring motors being 
started up and stopped by means of a 
starting resistance and auxiliary mo- 
tor (see Fig. 4). The pumping stations 
at the Maas Estuary work entirely au- 
tomatically, the only attention they re- 
quire being an oceasional revision of 
the running parts and the lubrication 
of the same. 

Automatic switchgear arrangements 
similar to those above deseribed have 
been used in recent years by the Allge- 
meine Elektricitits Gesellschaft under 
very varving conditions. They have 
always proved verv reliable and have 
been entirely free from breakdowns. 

——— eoe 
The Faraday Society. 

At a meeting of the Faraday Socie- 
ty, London, on Mavy 31, J. W. Hinchley 
read a paper entitled ‘‘Some Practical 
Experience of the Sherardizing Pro- 
cess.”’ 


The sherardizing process (a method of 
dry galvanizing in which iron or steel ar- 
ticles are coated with zinc by being heated 
in closed receptacles with zinc dust) is of 
great interest on account of the fact that 
no adequate scientific explanation has ap- 
peared. It was discovered by Sherard 
Cowper-Coles about eight vears ago, and 
has been worked commercially for the past 
seven years. The general theory given by 
the inventor that the zinc vaporizes from 
the zinc dust and is condensed on the 
articles is in complete antagonism with the 
commercial practice of the process. The 
successful conduct of the process depends 
mainly on the percentage of metallic zinc 
in the zinc dust being kept at a suitable 
figure, while the limits of temperature and 
time required are comparatively wide. The 
best mixture of zinc dust for jobbing work 
contains about eighteen per cent of metal- 
lic zine. Sherardizing begins at a temper- 
ature just above that required to produce a 
film of magnetic oxide of iron on the arti- 
cle. In all cases the denosit of zinc con- 
tains iron, and the conclusion is drawn that 
the interaction of the film of magnetic 
oxide of iron and the zine dust determines 
the deposition of zinc. No deposit can be 
obtained from the vapor of zinc at any 
sherardizing temperature, i.e., at any tem- 
perature below the melting-point of zinc. 
At temperatures higher than this the de- 
posit is not in any way comparable with a 
sherardizing coating, and is useless. At 
250 degrees centigrade a temperature usu- 
ally not much exceeded in best work, the 
vapor tension of zine is not likely to bpe 
greater than that of mercury at zero degrees, 
i. e., one two-thousandths millimeter mer- 
cury--a pressure quite incapable of deposit- 
ing one ounce of zine per square foot of 
surface in less than an hour. The process 
is essentially a contact process; a film of 
magnetic oxide of iron is first formed and 
then reduced to metallic iron by contact 
with the metallic zinc in the zinc dust, 
forming a film of solid solution of fron in 
zinc as closely adherent to the iron as 
the original magnetic oxide film. If the 
amount of metallic zine in the zine dust be 
insufficient, a black film of reduced iron is 
formed. The deposit resists corrosive 


azents much better than pure zine on ac- 
count of the potential difference between it 
and metallic iron being less than between 


pure zinc and iron. 


As a protective agent 


against atmospheric corrosion the deposit, 


is most remarkable. After the slight yel- 
lowish powder which is first formed has 
been washed off by the rain the surface 
gradually becomes black and practically 
permanent. Chain blocks treated by the 
process have been in use in the open air 
for seven years, and are now free from 
rust and apart from the result of daily wear 
as good as new. In England a dearth of 
enterprise on the part of manufacturers has 
led to the existence of jobbing factories 
only. In America many firms making spec- 
ialties have adopted the process in their 
own factories, and the daily output is great- 
er there than the quarterly output in Erg- 
land. 


The chairman asked whether the pro- 
cess had been used for materials other 
then iron and steel. He believed it was 
unsuitable for aluminum. Did it affect 
the tensile strength of materials treat- 
ed? In view of the extent to which it 
was used in America, it was surprising 
that it had not been more largely 
adopted in England. 

J. W. Ilinehley, in reply, said the pro- 
cess so far was only practical or use- 
ful in the case of iron and steel. Ten- 
sile strengths due to mechanical work- 
ing (drawing or rolling) were removed 
by the process, but sherardized wire 
could be drawn. In all cases where 
there are irregular stresses, the tensile 
strength is increased, and the process 
will find out flaws. Zine deposits could 
only be obtained from vapor near the 
boiling point of the metal. The fact 
that no coating will take until a film of 
magnetie oxide formed on iron or steel 
confirmed him in his belief in the con- 
tact theory. 

C. V. Biggs and W. Pollard Digby 
exhibited and gave a short demonstra- 
tion of: 

(1) Apparatus for the Rapid De- 
termination of the Resistance of 
Liquids. 

(2) Apparatus for the Determina- 
tion of the Specifice Resistance of Oil. 


The former apparatus consists of a meg- 
ger furnished with a scale reading recip- 
rocal megohms, used in conjunction with 
a glass U-tube to contain the liquid under 
examination. Polarization is minimized by 
the use of annular platinum electrodes and 
by having the tube very long compared 
with its sectional area, the voltage em- 
ployed being about 250. A reading is ob- 
tained in a few seconds. The apparatus is 
particularly suitable. for checking the pur- 
ity of the water supply for boilers, for con- 
trolling the softening of hard water, and 
for similar engineering purposes, as well 
as for scientific investigations. 

The apparatus for measuring the resist- 
ance of oil consists of two parallel metal 
disks of 100 square centimeters area, in- 
sulated from one another. These are sep- 
arated by a micrometer head to a distance 
of about 100 mils, immersed in the oil, 
and then connected to a megger and a 
reading taken. The mean specific resist- 
ance is calculated as the mean of a series 
of readings. 
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Many Electrical Projects on Foot in 
Russia. 

Consul-General John H. Snodgrass, 
of Moseow, supplies the following news 
concerning the great energy now mani- 
fest in developing Russian cities: 

Elektritchestvo is authority for the 
statement that new electrical stations 
are contemplated for Novgorod, Kupy- 
Roono, in the Government of Volhynia, 
and Karassubarar in the Government 
of Tabriz, Alexandroosk-Gruschersk, 
and Kharbin. The town of Tambov 
had_a proposition submitted by a Ger- 
man firm for electrie lighting which 
would include a hydraulic power sta- 
tion. Poltava is advertising for a sup- 
plementary dynamo and engine. The 
following electric undertakings are 
either decided upon or are being pro- 
jected: 

Hennitchesk, electrie lighting: Kiev, 
extension of eleetric lighting; Teher- 
nigoff, telephone system; Orgieff, elec- 
tric lighting; Rostov-on-the-Don, power 
station; Simferopol, electric tramways; 
Abashukino (in the Caucasus), hydro- 
eleetrie station; Vladivostok, central 
power station; Novo-Nikolaievsk, elec- 
trie lighting; Minsk, electrice traction 
for tramways: Tillis, electric railway 
along Mount St. David, and several 
other works in the district; Piatigorsk, 
electric power station; Romaninsk 
(Caucasian oil fields), power station; 
Poltava, eleetric tramways. 

The Journal de St. Petersburg states 
that the Central Telephone Adminis- 
tration has obtained permission from 
the municipal authorities to use $1. 
420,000 in extending the telephone sys- 
tem and enlarging the central exchange 
so as eventually to serve 34,000 sub- 
seribers. The administration desires 
to arrange for an eventual 45,000 sub- 
scribers, and has asked that the amount 
be increased to #2,425,000. 

If Moscow can secure a loan of $12- 
360,000, the town council will expend 


‘the following sums on publie improve- 


ments: $5,250.000 for extending the 
street car lines and taking over several 
private lines not yet electrified, $1,300.- 
000 for drainage and eanalization 
works, $2,000,000 for reconstruction of 
municipal gas works, and about $1.- 
000,000 for enlargement of the munici- 
pal slaughterhouses. All these im- 
provements. however, must be carried 
out by home industry, if possible, in 
accordance with the 
order. 


Government's 
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Registration List at American Insti- 
tute Convention. 

The folowing members and guests at- 
tended the eonvention: Mr. and Mrs. 
Comfort A. Adams, Cambridge, Mass. ; 
E. W. Allen, Schenectady, N. Y.; A. H. 
Armstrong, Scheneetady, N. Y.; Mr. 
and Mrs. H. B. Alverson, Buffalo, N. 
Y.; W. K. Archbold, Syracuse, N. Y.; 
Harry Barker, New York City; H. H. 
Barnes, Jr., New York City; Mr. and 
Mrs. Philip P. Barton, Niagara Falls, 
N. Y.; A. W. Berresford. Milwaukee, 
Wis.: S. H. Blake, Pittsfield, Mass.; F. 
A. Bower, Sea Cliff, N. Y.; J. M. 
Brvant, Urbana, Ill.; J. T. Butterfield, 
Walpole, N. H.; Mr. and Mrs. M. C. 
Beebe, Madison, Wis.; E. P. Burch, 
Minneapolis, Minn.; A. F. Bateheldor, 
Schenectady, N. Y.; Mr. and Mrs. R. H. 
Carlton, Schenectady, N. Y.; W. G. 
Carlton, Yonkers, N. Y.; Mr. and Mrs. 
G. N. Chamberlain, Swampscott, Mass. ; 
Mr. and Mrs. A. R. Cheyney, Philadel- 
phia, Pa.; F. P. Coffin, Schenectady, 
N. Y.; Wm. W. Crawford, New York 
City; E. E. F. Creighton, Schenectady, 
N. Y.; T. E. Crossman, New York Citv: 
Edward Caldwell, New York City; M. 
de Chatelain, St. Petersburg, Russia; 
Mr. and Mrs. F. E. Donohoe, New York 
City; W. L Donshea, Brooklyn, N. Y.; 
A. C. Dunham, Hartford, Conn.; Miss 
M. E. Durant, Elizabeth, N. J.; Henry 
B. Dates, Cleveland, O.; Gano Dunn, 
Ampere, N. J.; Mr. and Mrs. M. O. Del! 
Plain, Schenectady, N. Y.; Mrs. A. Elm- 
endorf, Jersey City, N.J.: G. M. Eaton, 
Pittsburg. Pa.; O. J. Ferguson, Sehen- 
eetady, N. Y.: W. J. Foster, Sehenee- 
tady, N. Y.; J. J. Frank, Pittstield, N. 
Y.; John H. Finney, Washington, D. 
C.: Mr. and Mrs. F. G. Gasehe, Chicago. 
NL; Geo. G. Grower, Ansonia, Conn.:; 
Antonio Guell, Urbana, Il.: Mr. and 
Mrs. C. A. B. Halverson, Lynn, Mass.: 
C. Francis Harding, LaFavette. Ind.; 
Mr. and Mrs. F. W. Harris, Pittsburg. 
Pa.; H. E. Hartwell, Worcester, Mass. ; 
J. L. R. Hayden, Schenectady, N. Y.; 
W. A. Hillebrand, Palo Alto, Cal.; Mr. 
and Mrs. Geo. A. Hoadley, Swarthmore, 
Pa.; Cyril J. Hopkins, Philadelphia, 
Pa.; Hall F. Hoxie. Ridgewood, N. J.; 
F. L. Hutehinson, New York City; Mr. 
and Mrs. G. H. Hill, Schenectady, N. 
Y.; Wm. B. Hale. Mexico City, Mexico; 
L. E. Imlay, Niagara Falls, N. Y.; Mr. 
and Mrs. P. Junkersfeld, Chieago, H1.; 
Mr. and Mrs. Dugald C. Jackson, Bos- 
ton, Mass.: Miss Jaekson, Boston, 
Mass: Mr. and Mrs. V. Karapetoff, 
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Ithaca, N. Y¥.; A. E. Kennelly, Cam- 
bridge, Mass.; Mr. and Mrs. J. B. 
Klumpp, Philadelphia, Pa.; Mr. and 
Mrs. Chas. D. Knight, Schenectady, N. 
Y.; Mr. and Mrs. August H. Kruesi, 
Schenectady, N. Y.; A. S. Langsdorf, 
St. Louis, Mo.; A. H. Lawton, New 
York City; W. L. Lee, Charlotte, N. C.; 
Harold B. Lewry, Brooklyn, N. Y.; Mr. 
and Mrs. J. C. Lineoln, Cleveland, O.; 
Morton G. Lloyd, Chicago, I.; Mr. and 
Mrs. Arthur B. Lisle, Providenee, R. I.; 
Edward N. Lake, Chieago, Ill.; Mr. and 
Mrs. Win. Maver, Jr., New York City; 
Miss Kk. Maver, New York City; Alex- 
ander Maxwell, New York City; H. 
Maxwell, Schenectady, N. Y.; A. S. Me- 
Allister, New York City; Mrs. I. Me- 
Kinnon, New York City; W. L. Merrill, 
Schenectady, N. Y.; Ralph D. Mershon, 
New York City; A. A. Miller, Seattle, 
Wash.; Mr. and Mrs. C. T. Mosman, 
Boston, Mass; E. C. Morse, Boston, 
Mass.: E. C. Morse, Boston, Mass. ; Win. 
McClellan, New York City; Flovd <A. 
Norris, Brooklyn, N. Y.; E. L. Niehols, 
Ithaca, N. Y.; H. L. Osborne, Cam- 
bridge, Mass.; Mr. and Mrs. Farley Os- 
good, Newark, N. J.; David. Paton, 
Lakewood, N. J.; Mr. and Mrs. Ralph 
W. Pope, New York City: W. H. 
Powell. Milwaukee, Wis.; H. St. C. Put- 
nam, New York City; Mr. and Mrs. W. 
H. Pratt. Lynn, Mass.; W. L. Robb, 
Troy, N. Y.: L. T. Robinson, Sehenee- 
tady, N. Y.: W. E. Rundle, East Or- 
ange, N. Jo: David P. Rushmore, Sehen- 
ectady, N. Y.; Edgar W. Reed, Pitts- 
burg, Pa.; M. P. Rice, Seheneetady, N. 
Y.: Mr. and Mrs. G. A. Sawin, Newark, 
N.J.: Mr. and Mrs. C. F. Seott, Pitts- 
burg, Pal; Geo. F. Sever, New York 
Oty: Adolph Shane, Ames, lac: Mr. and 
Mrs. W. L Schhehter, Schenectady, N. 
Y.; Frank S. Smith, New York City; 
Paul Speneer, Philadelphia, Pa. ; Mr. and 
Mrs. Frank A. Sprague, Sharon, Conn. ; 
Mr. and Mrs. S. D. Sprong, Brooklyn, 
N. Yo: IL B. Stabler, Washington, D. 
(.; Chas, P. Steinmetz, Seheneetady, 
N. Y.: Geo. I Stickney, Schenectady, 
N. Y.: Mr. and Mrs. Lewis B. Stillwell, 
Lakewood, N. J.: Richard Stillwell, 
Lakewood, N. J.; Mr. and Mrs. C. W. 
Stone, Schenectady, N. Y.; P. W. Soth- 
man, Toronto, Ont.: N. W. Storer, Pitts- 
burg, Pa.; Arthur B. Smith, Chicago, 
Hl.; Mr. and Mrs. W. C. Stevens. Wood- 
stock, Vt.; Clayton H. Sharp, New 
York City; Mr. and Mrs. John B. Tav- 
lor, Sehenecetady, N. Y.: L. H. Thullen., 
Cincinnati, Ohio: Mr. and Mrs. H. W. 
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Tobey, Pittstield, Mass.; J. F. Tritle, 
Schenectady, N YEGER AG. Tintehell, 
Boston, Mass.; Perey H. Thomas, New 
York City; Arthur Tyng, Boston, 
Mass.; Walter L. Upson, Columbus, O.: 
Geo., S. Vail, Cleveland, O.; H. H. Van 
Staagen, Boston, Mass.; J. F. Vaughan, 
Boston, Mass.: B. A. Wagner, Fort 
Wayne, Ind.; Henry R. Wakeman. 
Portland, Ore.; J. M. Wakeman, New 
York City; H. L. Wallan, Cleveland, O. ; 
J. B. Whitehead, Baltimore, Md. ; Hugh 
M. Wilson, New York City; R. L 
Witham, Lisbon Falls, Me.; Harry P. 
Wood, Atlanta, Ga.: Mr. and Mrs. J. H. 
Wilson, Berlin, N. H.: Geo. H. White- 
field, Richmond, Va.; C. M. Yale, Hart- 
ford, Conn. f 
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Pittsburg Electric Boosters’ Club. 


At the monthly meeting of the Pitts- 
burg Eletrie Boosters’ Club, held May 
27. at the Duquesne Hotel, approxi- 
mately seventy-five men were present. 
The meeting was preeeded by the eus- 
tomary dinner. Following this. E. P. 
Warner, one of the senior representa- 
tives of the Western Eleetrie Company 
addressed the elub informally in a most 
Interesting manner. W. A. Wynne, 
general manager of the Raleigh Tele- 
phone Company, Raleigh, N. C.. fol- 
lowed with a humorous speech. The 
paper of the evening was by C. E. Cle- 
Well, of the Westinghouse Eleetrie and 


Manufacturing Company, East Pitts- 


Factory Lighting. and 
Was of particular interest. An abstract 
Of this paper will be given in a later 


burg, Pa., on 


Issie. 
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Third Avenue Line Will Pay Debt. 

Receiver Whitridge. of the Third 
Avenue Railway System, reeently an- 
nouneed that he had already paid off 
FOOOO00 worth of receiver's eertiteates 
and before the end of the present vear 
expected to pay another $500,000 
worth. 

When Mr. Whitridge began to lirt 
the debt of the reeeivership period. 
#3.000,000 stood on the debit side of 
the ledger, $1.000000 of which went to 
pay up the back franchise tax and the 
remainder for ears, new buildings. the 
establishment of a benetielary associa- 
tion for employes and other better. 
ments. 


If the reorganization plan goes into 


effect a first-class street railroad will 
fall into the hands of the New operators. 
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The History of the Telephone. 


The Telephone and the Telephone System—I. 


Four wire-using businesses were al- 
ready in the field when the telephone 
was born—the fires alarm, burglar 
alarm, telegraph and messenger-boy 
service, and at first, as might have been 
expected, the humble little telephone 
huddled in with these businesses as a 
sort of a poor rela- 
tion. To the gen- 
eral public, it was a 
mere scientific toy, 
but there were a few 
men, not many, in 
these wire-stringing 
trades, who saw a 
glimmering chance 
of creating a tele- 
phone business. 


ALEXANDER GRA- 


HAM BELL. 
They put telephones 

on the wires that were then in use. As 
these became popular, they added 


others. Each of their customers wished 
to be able to talk to everyone else. And 
so, having undertaken to give tele- 
phone service, they presently found 
themselves battling with the most in- 
tricate and baffling engineering prob- 
lem of modern times—the construction 
around the telephone of such a mechan- 
ism as would bring it into universal 
service. 

The first of these men was Thomas 
A. Watson, the young mechanic who 
had been hired as Bell’s helper. He be- 
gan a work that today requires an 
army of 26,000 people. He was for a 
couple of years the total engineering 
and manufacturing department of the 
telephone business, and by 1880 had 
taken out sixty patents for his own 
suggestions. It was Watson who took 
the telephone as Bell had made it, real- 
ly a toy, with its diaphragm so deli- 
cate that a warm breath would put it 
out of order, and toughened it into a 
more rugged machine. Bell had used 
a disk of fragile gold-beaters’ skin with 
a patch of sheet-iron glued to the cen- 
ter. He could not believe, for atime, 
that a disk of all-iron would vibrate 
under the slight influence of a spoken 
word. But he and Watson noticed that 
when the pateh was bigger the talking 


BY HERBERT N. CASSON. 


was better, and presently they threw 
away the gold-beaters’ skin and used 
the iron alone. 

Also, it was Watson who spent 
months experimenting with all sorts 
and sizes of iron disks, so as to get the 
one that would best convey the sound. 
If the iron were too thick, he discov- 
ered, the voice was shrilled into a 
Punch-and-Judy squeal; and if it were 
too thin, the voice became a hollow and 
sepulchral groan, as though the speaker 
had his head in a barrel. Other months, 
too, were spent in finding out the 
proper size and shape for the air cavity 
in front of the disk. And so, after the 
telephone had been perfected in prin- 
ciple, a full year was required to lift 
it out of the class of scientific toys, and 
another year or two to properly pre- 
sent it to the business world. 

Until 1878 all Bell telephones were 
made by Watson in Charles Williams’ 
little shop in Court Street, Boston—a 
building long since transformed into a 
five cent theater. But the business 
soon grew too big for the shop. Orders 
fell five weeks behind. Agents stormed 
and fretted. Some action had to be 
taken quickly, so four other manufac- 
turers were given licenses to make 
telephone apparatus. By this time the 
Western Electric Company of Chicago 
had begun to make the infringing Gray- 
Edison telephones for the Western 
Union, so that there were soon six 
groups of mechan- 
ices puzzling their 
wits over the build- 
ing of telephones 
and switchboards. 

By 1880 there was 
plenty of telephonie 
apparatus being 
made, but in too 
many different vari- 
eties. . Not all the 
summer gowns of that year presented 
more styles and fancies. The next step, 
if there were to be any degree of uni- 
formity, was plainly to buy and consoli- 
date these six companies; and by 1881 
Vail had done this. It was the first 


THOMAS A. WAT- 
SON. 


merger in telephone history. It wasa 
step of immense importance. Had it 
not been taken, the telephone business 
would have been torn into fragments by 
the civil wars between rival inventors. 

From this time the Western Electric 
became the headquarters of telephonic 
apparatus. It was 
the Big Shop. All 
roads led to it. No 
matter where a new 
idea was born, soon- 
er or later it came 
knocking at the door 
of the Western Elec- 
tric to be given a 
material body. Here 
were the skilled 
workmen who became the Hands of the 
telephone business. And here, too, were 
many of the ablest inventors and engin- 
eers, who did most to develop the cables 
and switchboards of today. 

In Boston, Watson had resigned in 
1882, and in his place stood a timely 
new arrival named E. T. Gilliland. This 
really notable man was a friend in 
need to the telephone. He had been a 
manufacturer of electrical apparatus 
in Indianapolis, until Vail’s policy of 
consolidation had drawn him into the 
central group of pioneers and pathfind- 
ers. For five years Gilliland led the 
way as a developer of better and cheap- 
er equipment. He made the best of a 
most difficult situation. He was 80 
handy, so resourceful, that he invari- 
ably found a way to unravel the me- 
chanical tangles that perplexed the 
first telephone agents, and this, too, 
without compelling them to spend large 
sums of capital. He took the ideas 
and apparatus that were then in exist- 
ence, and used them to carry the tele- 
phone business through the most criti- 
eal period of its life, when there was 
little time or money to risk on experi- 
ments. He took the peg switchboard 
of the telegraph, for instance, and de- 
veloped it to its highest point, to a 
point that was not even imagined pos- 
sible by anyone else. It was the most 
practical and complete switchboard of 
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its day, and held the field against all 
comers until it was replaced by the 
modern type of board, vastly more elab- 
orate and expensive, 

By 1884, gathered around Gilliland in 
Boston and the Western Electrice in 
Chicago, there came to be a group of 
mechanics and High School graduates, 
very young men, mostly, who had no 
reputations to lose; 
and who, partly for 
a living and mainly 
for a lark, plunged 
into the diffieulties 
of this new business 
that had at that time 
little history and 
less prestige. These 
young adventurers, 
most of whom are 
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still alive, became the makers of indus- 


trial history. They were unquestion- 
ably the founders of the present science 
of telephone engineering. 

The problem that they dashed at so 
light-heartedly was much larger than 
any of them imagined. It was a Gibral- 
tar of impossibilities. It was on the 
race of it a fantastic nightmare of a 
task—to weave such a web of wires, 
with interlocking centers, as would put 
any one telephone in touch with every 
vther. There was no help for them in 
hooks or colleges. Watson, who had 
acquired a little knowledge, had be- 
come a ship-builder. Electrical engi- 
neering, as a profession. was unborn. 
And as for their telegraphic experience, 
while it certainly helped them for a 
time, it started them in the wrong direc- 
tion and led them to do many things 
Which had afterwards to be undone. 

The peculiar electric current that 
these young path-finders had to deal 
With, is perhaps the quickest. feeblest 
and most elusive force in the world. It 
Is so amazing a thing that any descrip- 
tion of it seems irrational. It is as 
gentle as the touch of a baby sunbeam, 
and as swift as the lightning flash. It 
is so small that the electrice eurrent of 
a single incandescent lamp is greater-— 
141,000,000 times. Cool a spoonful of 
hot water just one degree, and the en- 
ergy set free by the cooling will oper- 
ate a telephone for ten thousand years. 
Catch the falling tear-drop of a child, 
and there will be sufficient water-power 
to carry a spoken message from one city 
to another, 

Such is the tiny Genie of the Wire 
that had to be protected and trained 


into obedience. It was the most de- 
fenseless of all electric sprites, and it 
had so many enemies. Enemies! The 
world was populous with its enemies. 
There was the lightning, its elder 
brother, striking at it with murderous 
blows. There were the telegraphic and 
light-and-power currents, its strong and 
malicious cousins, chasing and assault- 
ing it Whenever it ventured too near. 
There were rain and sleet and snow 
and every sort of moisture, laying in 
wait to abduct it. There were rivers 
and trees and flecks of dust. It seemed 
as though all the known and unknown 
agencies of Nature were in a conspiracy 
to thwart or annihilate this gentle lit- 
tle messenger who had been conjured 
into life by the wizardry of Alexander 
Graham Bell. 

All that these young men had receiv- 
ed from Bell and Watson was that 
part of the telephone that we ceall the 
‘‘receiver.’’ This was practically the 
sum total of Bell’s invention, and re- 
mains today as he made it. It was 
then, and is yet, the most sensitive in- 
strument that has ever been put to gen- 
eral use in any country. It opened up 
a new world of sound. It would echo 
the tramp of a fly that walked across 
a table, or repeat in New Orleans the 
prattle of a child in New York. This 
was what the young men received, and 
this was all. There were no switch- 
boards of any account, no cables of any 
value, no wires that were in any sense 
adequate, no theory of tests or signals, 
no exchanges, no telephone system of 
any sort whatever, 

As for Bell’s first telephone lines, 
they were as simple as clothes lines. 
Each short little wire stood by itself, 
with one instrument at each end. There 
were no operators, switchboards nor 
exchanges. But there had now come a 
time when more than two people wanted 
to be in the same conversational group. 
This was a larger use of the telephone ; 
and while Bell himself had foreseen it, 
he had not worked out a plan whereby 
it could be carried out. Here was the 
new problem, and a most stupendous 
one—how to link together three tele- 
phones, or three hundred, or three 
thousand, or three million, so that anv 
two of them could be joined at a mo- 
ment’s notice. 

And this was not all. These voung 
men had not only to battle against mys- 
tery and ‘‘the powers of the air. They 
had not only to protect their tiny elec- 
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trie messenger and to create a system 
of wire highways along which he could 
run up and down safely. They had to 
do more than this. They had to make 
this system so simple and fool-proof 
that everyone—everyone except the 
deaf and dumb—could use it without 
any previous experience. They had to 
educate Bell’s Genie of the Wire so 
that he would not only obey his mas- 
ters, but anvbody—anybody who could 
speak to him in any language. 

No doubt if the young men had 
stopped to consider their life-work as 
a whole, some of them might have 
turned back. But they had no time to 
philosophize. They were like the boyv 
who learns how to swim by being 
pushed into deep water. Once the tel- 
ephone business was started, it had to 
be kept going, and as it grew, there 
came one after another a series of con- 
gestions. Two courses were open-- 
either the business had to he kept down 
to fit the apparatus, or the apparatus 
had to be developed to keep pace with 
the business. The telephone men, most 
of them, at least, chose development ; 
and the brilliant inventions that after- 
wards made some of them famous were 
compelled by sheer necessity and des- 
peration, 

The first notable improvement upon 
Bell's invention was the making of the 
TRANSMITTER in 1877 by Emile Ber- 
liner. This, too, was a romance. Ber- 
liner, as a poor German youth of nine- 
teen, had landed at Castle Garden in 
1870 to seek his fortune. He was given 

a job as ‘a sort of 
hottle-washer at $6 
a week,” he says. in 
a chemical shop in 
New York. At nights 
he studied seienee in 
the free classes of 
Cooper Union. Then 
a druggist named 
Engel gave him a 
copy of Miller’s book 
on physics, which was precisely the stim- 
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ulus needed by his creative brain. Iu 
1876 he was fascinated by the tele- 
phone, and set out to construet one on 
a different plan. Several months later 
he had sueceeded and was overjoyed 
to reeeive his first patent for a tele- 
phone transmitter. He had by this 
time climbed up from his bottle-washing 
to be a clerk in a drygoods store ir 
Washington; but he was still poor and 
as unpractical as_most inventors. Jo. 
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seph Henry, the Sage of the American 
scientific world, was his friend, though 
too old to give him any help. Conse- 
quently, when Edison, two weeks later, 
also invented a transmitter, the prior 
claim of Berliner was for a time wholly 
ignored. Later the Bell Company bought 
Berliner’s patent 
and took up his side 


of the case. There 
was a seemingly 
endless succession 


of delays—fourteen 
years of the most 
vexatious delays, 
until finally the 
Supreme Court of 
the United States 
ruled that Berliner, and not Edison, 
had been the original inventor of the 
transmitter. 

From first to last, the transmitter has 
been the product of several minds. Its 
basie idea is the varying of the electric 
current by varying the pressure be- 
tween two points. Bell unquestionably 
suggested it in his famous patent, when 
he wrote of ‘‘increasing and diminish- 
ing the resistance.’’ Berliner was the 
first to actually construct one. Edison 
greatly improved it by using soft car- 
bon instead of a steel point. A Welsh 
professor, David E. Hughes, started a 
new line of development by adapting a 
Bell telephone into a ‘‘microphone’’— 
a fantastic little instrument that would 
detect the noise made by a fly in walk- 
ing across a table. Francis Blake, of 
Boston, changed a microphone into a 
practical transmitter. Rev. Henry 
Hunnings, an English clergyman, hit 
upon the happy idea of using carbon 
in the form of small granules. And one 
of the Bell experts named White im- 
proved the Hunnings transmitter into 
its present shape. Both transmitter 
and receiver seem now to be as com- 
plete an artificial tongue and ear as 
human ingenuity can make them. They 
have persistently grown more elabor- 
ate until today a telephone set, as it 
stands on a desk, contains as many as 
130 separate pieces, as well as a salt- 
spoon full of glistening granules of 
carbon. 

Next came the problem of the MYS- 
TERIOUS NOISES. This was, per- 
haps, the most wierd and mystifying of 
all the telephone problems. The fact 
was that the telephone had brought 
within hearing distance a new wonder- 
world of sound. All wires at that time 
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were single, and ran into the earth at 
each end, making what was called a 
‘‘ grounded circuit.’ And this connec- 
tion with the earth, which is really a 
big magnet, caused all manner of 
strange and uncouth noises on the tele- 
phone wires. 

Noises! Such a jangle of meaning- 
less noises had never been heard by 
human ears. There was sputtering 
and bubbling, jerking and rasping, 
whistling and screaming. There were 
the rustling of leaves, the croaking of 
frogs, the hissing of steam, and the 
flapping of birds’ wings. There were 
clieks from telegraph wires, scraps of 
talk from other telephones, and curious 
little squeals that were unlike any 
known sound. The lines running east 
and west were noisier than the lines 
running north and south. The night 
was noisier than the day, and at the 
ghostly hour of midnight, for what 
strange reason no one knows, the babel 
was at its height. Watson, who had a 
fancitul mind, suggested that perhaps 
these sounds were signals from the in- 
habitants of Mars or some other so- 
clable planet. And the other more mat- 
ter-of-fact young telephonists agreed to 
lay the blame on ‘‘induction’’—a hazy 
word which usually meant the natural 
ineddlesomeness and deviltry of elec- 
tricity. 

But whatever else the Mysterious 
Noises were, they were a nuisance. The 
poor little telephone business was 
plagued almost out of its senses. It 
was like a dog with a tin can tied to its 
tail. No matter where it went, it was 
pursued by this unearthly clatter. “We 
were ashamed to present our bills,” 
said A. A. Adee, one of the first agents; 
‘‘for no matter how plainly a man 
talked into his telephone, his language 
was apt to sound like Choctaw at the 
other end of the line.’’ 

All manner of devices were solemnly 
tried to hush the wires, and each one 
usually proved to be as futile as an in- 
cantation. What was to be done? Step 
hy step the telephone men were driven 
back. They were beaten. There was 
no way to silence these noises. Reluc- 
tantly, they agreed that the only way 
was to pull up the ends of each wire 
from the tainted earth, and join them 
by a second wire. This was the ‘‘me: 
tallie circuit’? idea. It meant an ap- 
palling increase in the use of wire. It 
would compel the rebuilding of the 
switehhoards and the invention of new 
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signal systems. But it was inevitable, 
and in 1882, while the dispute about it 
was in full blast, one of the young men 
quietly slipped it into use on a new line 
between Boston and Providence. The 
cffeet was magical. ‘‘At last,” said 
the delighted manager, ‘‘we have a per- 
fectly quiet line.’’ 

This young man—a small, slim youth 
who was twenty-two years old and 
looked younger, was no other than 
John J. Carty, now the first of tele- 
phone engineers and almost the creator 
of his profession. Three years earlier 
he had timidly asked for a job as oper- 
ator in the Boston Exchange, at $5 a 
week, and had shown such an aptitude 
for the work that he was soon made one 
of the Captains, and became, at thirty 
years of age, a central figure in the de- 
velopment of the art of telephony. 

What Carty has done is known by 
telephone men in all countries; but the 
story of Carty himself—who he is and 
why, is new. First of all, he is Irish, 
pure Irish. His father had left Ireland 
as a boy in 1825. During the Civil War 
his father made guns in the city of 
Cambridge, where voung John Joseph 
was born; and afterwards he made bells 
for church steeples. He was instinct- 
ively a mechanic and proud of his call- 
ing. He could tell 
the weight of a bell 
from the sound of 
it. Moses G. Farm- 
er, the electrical in- 
ventor, was his 
friend, and Howe. 
the creator of the 
sewing-machine. 

At five vears of 
age, little John J. 
Carty was taken by his father to the 
shop where the bells were made. and he 
was profoundly impressed bv the mag- 
ical strength of a big magnet, that 
picked up heavy weights as though they 
were feathers. At the High School his 
favorite study was physics; and for a 
time he and another boy named Rolfe. 
now a distinguished man of science, 
carried on electrical experiments of 
their own in the cellar of the Rolte 
house. Here they had a ‘Tom Thumb 
telegraph, a telephone which they had 
ventured to improve, and a hopeless 
tangle of wires. Whenever they could 
afford to buy more wires and batteries. 
they went to a nearby store which sup- 
plied electrical apparatus to the profes- 
sors and students of Harvard. This 
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store, with its Workshop in the rear, 
seemed to the two boys a veritable won- 
derland of marvels; and when Carty, as 
a youth of eighteen, Was compelled to 
leave school beeause of his bad eye- 
sight, he ran at once and secured the 
glorious job of being boy-of-all-work 
in this store of wonders. So, when he 
became an operator in the Boston tele- 
phone exchange, a year later, he had 
already developed to a remarkable de- 
gree his natural genius for telephony. 
© Since then, Carty and the telephone 
business have grown up together, he 
always a little distance in advance. No 
other man has touched the apparatus 
of telephony at so many points. He 
fought down the flimsy clumsy methods, 
that led from one snar] to another. le 
round out how to do with wires what 
Diekens did with words. ‘‘Let us do 
it right, boys, and then we won't have 
any bad dreams’'—this has been his 
motif. And, as the crown and climax 
of his work, he mapped out the profes- 
sion of telephone engineering on the 
widest and most comprehensive lines. 

In Carty, the engineer evolved into 
the educator. His end of the American 
Telephone and Telegraph Company be- 
came the University of the Telephone. 
He was himself a student, by disposi- 
tion, with a special taste for the writ- 
ings of Faraday, the fore-runner, Tyn- 
dall, the expounder, and Spencer, the 
philosopher, And in 1890 he gathered 
around him a winnowed group of col- 
lege graduates—he has sixty of them 
on his staff today, so that he might be- 
queath to the telephone an engineering 
corps of loval and efficient men. 


[Enrror’s NotE.—This is the first part of 
a series of telephone articles by Mr. Cas- 
son on the History of the Telephone. Chap- 
ter II of “The Telephone and the Telephone 
System” will be published in the issne of 
Julv 16, and will be followed by articles on 
“The Development of the Telephone’ Ex- 
change.” “The Telephone in Foreign Coun- 
tries,” and “Litigation Over the Telephone,” 
each in two parts. 


—_——_-$-<-—_____ 
Examination for Draftsmen. 

The United States Civil Service Com- 
mission announces an examination on 
July 27-28, 1910, to secure eligibles 
from which to make certification to fill 
a vacaney in the position of topo- 
graphie draftsman, Coast and Geodetic 
Survey, Washington, D. C., and vacan- 
cjes requiring similar qualifications as 
they may occur in any branch of the 
service, There will also be an examina- 


tion at the same time for copyist topo- 
graphie draftsmen, 
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Chicago Electric Club. 

At the regular meeting of the Chi- 
cago Electric Club, held on June 29, 
the members were entertamed by an 
excellent talk by Dr. J. D. MeGowan, 
on the subject of properly caring for 
such accidents as are apt to oecur in 
connection with electrical work. 

Dovtor MeGowan, who in connection 
with his private practiee, is surgeon 
for the Commonwealth Edison Com- 
pany, is particularly fitted to speak 
on this: subjeet and lis remarks, espe- 
cially those relative to eleetrie shock, 
were of much value. After giving a 
deseription of the Sylvester method of 
resuscitation, he laid particular stress 
on the necessity for persistently con- 
tinuing artificial respiration, even 
though the patient showed no signs of 
recovery. In many cases such long 
continued efforts result in saving a 
man who would otherwise never re- 
gain consciousness. 

Stryehnine is of great value in cases 
of shock, and some of this drug. to- 
gether with a hypodermic syringe, 
should be kept in the emergeney kit 
of every power house or central sta- 
tion. The ordinary amount used, the 
doctor stated, 1s one-twentieth of a 
grain, and the injection should be made 
as soon as possible after the shock. 

The effect of the low-voltage shocks 
suffered by telephone operators, may 
be attributed Jargely to nervousness, 
but there are numerous cases where the 
patient suffers from hysteria after such 
a shock and is unable to work for 
weeks. 

Speaking on the subject of electrical 
burns, Doctor MeGowan, mentioned 
especially the value of keeping air from 
the injured area, through the applica- 
tion of oil, or even the white of an egg. 
should that be more convenient. Lin- 
seed-oil and lime water is verv effect- 
ive in reheving the pain and boracie 
acid is also useful. 

In the treatment of any case, either 
of a bad burn or of a patient who has 
regained consciousness after a shock, 
encouragement plays an important 
part. The patient should be made to 
think that the injury is slight and that 
his recovery will be rapid. Should he 
think his case serious, the hysteria 
which is induced by such injuries will 
be aggravated. 

At the close of the doctor’s talk 
many questions were asked regarding 
various phases of the process of resus: 


citation and of the effects of electric 
shock on the system. 

—_—_~--e—_—__- 
Orders Wires Removed in Brooklyn. 

Corporation Counsel Watson, of 
Brooklyn, N. Y., rendered an opinion 
on dune 24 last that the Edison Elee- 
trie Hlaminating Company of Brooklyn 
had no franchise in the Thirtieth Ward 
and the Board of Estimate adopted 
a resolution instructing Borough Pres- 
ident Steers to remove all poles and 
overhead wires in that particular terri- 
tory. The company’s counsel was also 
advised that if his client expeeted to 
continue furnishing electric current. in 
the Thirtieth Ward the company would 
have to apply for a franchise. 

The opimon of Corporation Counsel 
Watson was in reply to a complaint 
made to President Mitchell that the 
Edison company in erecting poles was 
destroying the trees in eertain avenues 
in the Thirtieth Ward. At Mr. Mit- 
chell’s suggestion, corporation counsel 
Was Instructed to find out if the com- 
pany held a franchise. 

——————_+--e___ 
Large Electrically-Driven Flour Mill. 

The Maple Leaf Milling Company, 
Ltd., of Ontario, Canada, has placed an 
order with the Allis-Chalmers Company 
for the machinery for what, it is 
claimed, will be the largest and most 
complete flour mill in America. The 
mill will be located at Port Colburne. 
Ontario. The buildings are now under 
construction and every effort is being 
put forth to have the machinery placed 
in time for the mill to begin operations 
as soon as the grain movement in the 
Northwest begins. 

The electrical machinery, which will 
be supplied by the Allis-Chalmers Bul- 
lock Company, of Montreal, includes 
transformers aggregating 2400 kilo- 
Watt capacity, motors, switehboards, 
ete. The Allis-Chalmers Company will 
have charge of the installation of all 
the machinery and will turn the mill 
over to the milling company running. 

— ee - 
New Motor Cars for the Long Island 
Railroad. 


The Long Island Railroad has re- 
ceived a number of new all-steel motor 
cars on its seeond order of 140, and is 
receiving deliveries at the rate of four 
per week. These cars contain the lat- 
est devices in the way of improved steel 
electrie~motor coaches. and cost abont 
$20,000 ea AÀ. 
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i ‘BLAZIN G NEW TRAILS!’ 


BY CHARLES A, PARKER. 


In view of the somewhat detailed dis- 
cussions we have already had on the 
work to which the central-station ad- 
vertiser should devote his time and 
thought, such a thing as using one of 
our articles on central-station adver- 
tising to suggest that there are ‘‘new 
trails’ to be ‘‘blazed’’ may seem like 
a superfluous undertaking. The busy 
advertiser is quite apt to think that if 
he successfully follows ‘‘old trails” he 
and everybody else should be quite 
contented. 

Nevertheless there is a good reason 
for devoting the space at our disposal 
to the question in hand. By ‘‘new 
trails’’ do not take us to mean revolu- 
tionary methods of advertising. Our 
title should not suggest that we are 
about to advise the advertiser to break 
away from long-tried and successful 
methods for something new and experi- 
mental. We do propose, however, to 
treat here of the possibility of using 
advertising as a means to devising new 
uses for electric current and turning 
these uses to the profits of the central 
station; also to call attention to the 
necessity of spending just at present no 
small part of the central-station’s ad- 
vertising effort on certain compara- 
tively new or little known electrical 
devices. 

Turning at once to the first of our 
subject, the first question we are called 
upon to answer is if it is possible to use 
advertising to develop new uses of elec- 
tric current and turn them to the profit 
of the central station? 

In an endeavor to justify this an- 
swer, let us first consider what, in a 
general way, it is that electricity has 
to offer. It will not take a great deal 
of reflection to formulate a partial list 
of the general uses of electricity some- 
thing like this: (1) Light; (2) Heat; 
(3) Power; (4) Ventilation; (5) Adver- 


1 The ninth of the present series of articles 
on “Central-Station Advertising,” appearing in 
the second issue of each month. 
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tising and Selling. and (6) Medicinal 
and Surgical. 

Surely it stands to reason then, that 
there must be needs for these things 
that the central station cannot antici- 
pate, but which advertising along the 
right lines will bring to light. As a 
matter of fact, this is no new propa- 
ganda that we are proposing. It is sug- 
gested by the success certain central 
stations have had in working along 
these very lines. Here, for instance, 
are a few electrical utensils and de- 
vices that were suggested in much the 
way that we advise here: Furnaces 
for Jewelers and dentists, medical ster- 
ilizers, bacterial slide heaters, candy 
heaters, welding machines, etc. 

Taking it for granted then that there 
are such new and profitable trails to 
be uncovered by advertising, how are 
We going to do it? To put the matter 
as briefly and pointedly as possible, we 
must get the minds of different classes 
of individuals in a state of interroga- 
tion. We must get them asking them- 
selves whether or not electricity can 
be made available to their uses, whether 
or not they have some need that elec- 
tricity would meet better than it is 
being met at present. Then, when we 
have them in this questioning state of 
mind our aim should be to make them 
come to the central station for the an- 
swer. We should invite consultation 
with a view to making a study of the 
prospects needs and suggesting, if pos- 
sible, a Way in which they can be met 
by electricity. j 
NO SCHEME TO SELL PARTICULAR DEVICES, 

At the very outset of a campaign of 
this sort there is one thing. that must 
be made clear. The advertiser must be 
convinced that this is no scheme to sell 
some particular device. That is the 
thing he will suspect and that will 
make him a little skeptical at first. You 
must overcome this and convince him 
that everything is in perfect good faith, 
that you have nothing up your sleeve 
to spring on him when you get a reply. 

Do not be afraid to play too strongly 
on this point. .Be perfectly frank. 
Come right out and say, if necessary, 


that you don’t know whether or not 
electricity can be adapted to his needs 
and that if it cannot vou most certainly 
will not make him believe that it can. 

Proving to your prospect that there 
is no trickery in your proposition is 
one thing, arousing his interest to a 
point where he is really eager to know 
whether or not there is some profitable 
and advantageous use of electricity for 
him is quite another. Possibly the best 
way to do it is to show him by actual 
illustration—such as the candy heat- 
ers, medical sterilizers, that we have 
already mentioned—that what you sug- 
gest as possible in his case has reallv 
been done in many other instances. 
This is apt to start him looking around 
and if he discovers that in one respect 
or another he needs light, heat, power, 
etc., and is not getting it electrically, 
he is apt to ask himself why he is not, 
and, in all probability he will come to 
you for the answer. 

Advertising of this sort must, of ne- 
cessity be carried on through the mails, 
and, in many cases, will have to be 
practically individual in treatment. 
Letters supplemented by interesting 
mail matter will form the most effec- 
tive medium that can be used. The 
letters themselves should be made as 
Personal in tone as is possible, even to 
the extent of being actually dictated, 
or at least being actually typewritten. 

As the campaign progresses and be- 
gins to show results, as it most cer- 
tainly should, news items covering any 
‘new’? or ‘‘special’’ uses of electric- 
ity should be caused to appear with as 
much regularity as possible in the news- 
papers. If this scheme is worked right 
it should have the effect of inducing 
those who are hesitating to come for- 
ward in answer to your invitations. 

Of course, an advertising campaign 
of this sort is no ordinary thing. It 
calls for the exercise of considerable 
ingenuity, persistence and often diplo- 
macy. It might even seem like a very 
visionary scheme, if the experience of 
certain central stations did not show 
the very opposite. Solicitors, too, in 
the course of the-eager searchings for 
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new business have often found many 
such possible, but previously unrecog- 
nized uses of electricity. This being 
the ease is it not perfeetly good logie 
to say that the central station which, 
by means of its advertising, comes out 
and holds itself ready to look into the 
needs of a man’s business—to see if 
there is Dot some special way in whieh 
he can use profitably electrie eurrent 
is progressive. We speak of a “man’s 
business’? because, as a matter of faet, 
most of these special uses will be found 
to be industrial or professional. 

To make this proposed campaign an 
unqualified success, it must be headed 
by a man of breadth of vision, of orig- 
inality, of initiative power and possess- 
ing a thorough understanding of elee- 
tricity. He must be big-enough to see 
the needs of limitations of a business 
not his own and must be able to apply 
the powers of electricity to the exigen- 
cles of the case. He must have the 
power of application rather than inven- 
tion—a faculty not so rare as it would 
at first seem. In by far the largest 
number of cases it will be found that 
among the central-station’s list of elec- 
trical devices, some one thing can be 
found that will exactly fit the needs of 
the case with perhaps nothing more 
than the finding of a new title for it. 

Finally, as a sort of indirect reward, 
such a campaign as the one we are sug- 
gesting helps to place the company be- 
fore the public in a favorable light. It 
is a practical demonstration of the fact 
that the company is ready to go out of 
its Way to give its patrons good service. 
Ít all helps to kill the ‘‘grasping eor- 
poration” notion and will make friends 
for the company. 


PUSHING NEW OR LITTLE KNOWN DEVICES. 

What good are electrical devices or 
possible use of electricity to the central 
station if the people who could and 
would make use of them know little or 
nothing about them? 

The writer has always regarded it as a 
reflection upon the central station, or 
rather upon its publicity forces, when 
he has stood, as he sometimes has, in 
the showrooms and heard visitor after 
Visitor go the rounds of the exhibits 
constantly expressing wonder over some 
device whieh (although common 
enough to people acquainted with 
things electrical) the visitor has never 
heard of. 

lf these new or little known eleetri- 


eal devices are going to do their duty 
toward filling the eoffers of the central 
station to overtlowing the eentral sta- 
tion must adopt a poliey of constantly 
pursuing a campaign of education. It 
must teach the publie that there is sueh 
an article, that there is need for the 
article and that its value far exceeds 
its cost or the expense of operating it. 

Now then—this being the case—the 
next question is, shall we proceed to 
make knowledge of this new or little 
known electrical device eommon by a 
general and extensive advertising cam- 
paign or shall it be done by “intensive” 
advertising; i. e., advertising directed 
to a small but very carefully selected 
class of individuals? If it has a praeti- 
cally universal use and is comparatively 
Inexpensive, then the thing to do is to 
push it hard all along the line. 

There are two facts which make it 
advisable to introduce and push new 
electrical devices among a elass of 
selected individuals before doing so on 
a general seale. In the first place, there 
is too much to be done in initiating the 
ordinary customer in the use of eom- 
mon, every-day electrical deviees, such 
as flat-irons and fans, to spoil it all by 
continually ealling his attention to new, 
out-of-the-ordinary articles. In the 
second place, the work will be more sue- 
eessful if the energy of the advertising 
matter is concentrated upon a few peo- 
ple known to be able to take up with 
new and more or less expensive articles. 

After a very carefully seleeted list of 
prospects has been made out, prepare 
a campaign for them, bearing in mind 
that a good share of the work must be 
done by letters made as nearly per- 
sonal as possible. It does no harm—in- 
deed, quite the opposite—if you play 
upon their vanity a little by suggesting 
that vou are showing a new device toa 
select list of patrons and that vou would 
be pleased to have their opinion of ìt. 
This sort of thing should prove sue- 
cessful, at least with the women. What- 
ever advertising matter is used to sup- 
plement the letters should be of good 
quality and retined in tone and appeal, 
for we must remember the class of peo- 
ple to Whom we are going. If the articles 
we are advertising are at all eapable 
of general distribution, it is well to re- 
member that getting them started with 
the well-to-do—the people who set the 
pace for the town—will help a great 
deal in extending their use among con- 
sumers of current in general. 
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Just at present there are three eom- 
paratively new cleetrical specialties 
upon Whieh the advertising energy of 
the central station should be concen- 
trated for some time to eome, Tt is a 
mistake to overlook them for, thanks 
to the energy of the manufacturers, 
they are being widely advertised in the 
national magazines whieh will. of 
course, make the central-station’s task 
that much easier, 

SUCTION AND VACUUM CLEANERS, 

Not the least important of these arti- 
cles is the suction or vaeuum-eceleaning 
device. The large amount of business 
that has been done along this line al- 
ready is sufficient to prove it profitable 
not only from the standpoint of iereas- 
Ing current consumption, but also from 
the mere sale of the cleaners. 

Certainly when an article is put on 
the market in which electricity plays 
so Vital a part as in the eleetric cleaner, 
the central station that does not en- 
deavor to control its own field is mak- 
ing a serious mistake. The writer 
would advanee it as a general proposi- 
tion that the central station should eon- 
trol the distribution in its field of any 
device depending upon cleetrie current 
for operation, This is necessary to 
good service, The eentral station must 
keep itself in readiness to supply any 
demand that may be made upon it for 
eurrent. But how is it going to do this 
if it has no idea of the factors that must 
be considered as affecting the load at 
any particular time? 

Still another reason for the central 
station insisting upon Keeping its finger 
in the pie is the faet that its own inter- 
ests demand that it protect, as far as 
possible, its customers from clectrical 
contrivanees of questionable merit, or 
even possessing dangerous qualities, for 
there are such on the market. In the 
very cases of whieh we are speaking— 
suction and vacuum cleaning deviees— 
it is certain that among the many types 
being advertised, there must be a large 
number that are meffective, dangerous 
and that will work both the central sta- 
tion and its patrons harm. This is. of 
course, to be taken as no reflection up- 
on an equally large number of promi- 
nent makes whieh are admirably and 
effeetively constructed. 

In advertising, there is a psyeholow- 
val moment that like tthe tide in the 
affairs of men which taken at the flood 
leads on to vietory” must be seized up- 
on and tiurned_to profit before it flies 
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never to return. In the case of suction 
and vacuum cleaning devices, that mo- 
ment is here now. This does not mean 
that in a short time vacuum cleaning is 
going to fall into disuse ; that it is mere- 
ly a passing fad. 

No; vacuum cleaning is here to stay, 
but the time to make a big thing of it 
is now. People are interested in abso- 
lutely sanitary cleanliness more than 
they have ever been before. They are 
out with a big stick after the White 
Plague and other kindred evils that find 
prosperity in dirt and dust. Anything 
that will assist In the campaign inter- 
ests them and it is no difficult matter 
to talk vacuum or suction cleaner. 

Of course, it is entirely outside the 


province of this article to say anything 


regarding the types of cleaners which 
the central station should push, but this 
much, however, is quite in point. It 
would not be good policy for the cen- 
tral station to commit itself forever and 
a day to any one particular type. There 
are always other types that are good 
and certain to have their partisans 
whose opinions have been crystallized 
by the manufacturer’s advertising. It 
is the better policy for the central sta- 
tion to be to a certain extent non-com- 
mittal in pushing cleaners hard, with a 
view to having their patrons come to 
them for advice. Then, if the patrons 
are about to be taken in by some device 
of uncertain value it will be the duty of 
the central station to steer them clear 
of pitfalls and incidentally see that a 
good cleaner is purchased from the cen- 
tral station itself if that is possible. 

The central station should also bear 
in mind that it cannot commit itself to 
the stationary idea as against the mov- 
able cleaner. They are, in fact, to a 
large extent non-competing. And both 
must be given due consideration. Push 
the stationary idea among people inter- 
ested in hotels, office buildings, public 
buildings, large residences about to be 
constructed, ete. Be no less energetic 
in promoting the use of movable clean- 
ers among the general consuming pub- 
lie. 

Vacunm and suction cleaning, togeth- 
er with the two electrical ‘‘specialties’’ 
that we still have to consider, offer at 
present perhaps the best opportunity to 
the central station to increase its busi- 
ness. 

VENTILATING DEVICES. 

While the idea of ‘‘washed air” in 

large buildings is common enough, espe- 


cially in the larger cities, not a great 
many people realize that practically 
ihe same thing can be accomplished in 
the home by means of a smaller and 
much less expensive device. And who 
but the central station is to blame that 
they do not? 

Small ventilating devices are now 
made by a number of different concerns 
and certainly offer the advertising de- 
partments of central stations through- 
out the land a very fine opportunity. 
Here, as in the case of cleaners, agita- 
tion against tuberculosis will aid in for- 
warding their adoption. In fact, the 
two make a combination that will very 
cften go together in cases where the 
dollar is of minor consideration. 

Best of all, they are not adapted to 
dwellings alone. The owners of restau- 
rants not large enough to have a big 
blowing apparatus installed should not 
be impossible prospects. The same 
thing ought to hold true of storekeep- 
ers, meat dealers, grocers, ete. Many 
electrical devices have been pushed so 
hard that a shght cessation might be an 
advantage, but not so with the small 
ventilating apparatus. It possesses the 
very desirable feature of being a com- 
parative novelty, which should aid 
greatly in attracting attention. 

ELECTRIC VEHICLES. 

What is the central station doing to 
forward the use of electrically-pro- 
pelled vehicles? Now that electric ve- 
hicles are coming into their own in all 
parts of the country this question 
should be interesting to every progres- 
sive central-station advertiser. As cur- 
rent consumers electric vehicle owners 
are very profitable patrons and the wise 
advertiser should certainly supplement 
the efforts of the manufacturers to over- 
come the prejudice that has hitherto 
existed against this type of machine. 
As pleasure vehicles for social purposes, 
their place is now assured, but even 
more interesting than this is the fact 
that they are proving strong favorites 
for commercial uses. Gimbel Brothers, 
of New York city, for instance, one of 
the largest department stores in the 
country, will use them exclusively for 
making deliveries when the autumn 
season opens. Many other concerns are 
using large electric trucks and testify 
to the remarkably good service they 
render. There is no reason whatsoever 
why the central station should not from 
now on turn the perfection of the elec- 
tric vehicles to its own profit. 
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These, then, are a few of the ‘‘trails’’ 
that the central-station advertiser has 
to blaze in his own particular field. We 
have by no means exhausted the sub- 
ject, but have simply aimed to give a - 
few pertinent suggestions that may 
prove of value. The gist of the whole 
matter is this: There is always some- 
thing to be done in the field of electri- 
cal advertising—always new work to be 
uicertaken. Because electricity is al- 
most synonymous with progress and as 
long as it is there will constantly be 
new adaptations of it to meet the man- 
ifold needs of mankind. 

— eoe 
Antigo Electric Show. 

That central stations are realizing the 
benefits to be derived from local elec- 
trie shows is evidenced by the fre- 
queney with which they are held. A 
recent and most successful show of this 
charater was held in Antigo, Wis., for 
three days, June 15, 16 and 17. It 
was given under the auspices of the 
Antigo Electrice Company, and for the 
express purpose of placing before the 
public the latest appliances in electric 
lighting, heating, cooking and power 
lines. 

The Masonic Temple (on the lower 
floor of which the exhibition was 
held), was decorated with arches and 
long runs of electrice lamps, the out- 
side being made particularly brilliant 
at night by the runs of outline illumi- 
nation, which were placed on the front 
of the building. The general interior 
illumination was by means of Mazda- 


tungsten lamps with Holophane re- | 
flectors. 
Among the exhibitors were the 


Westinghouse Electric and Manufac- 
turing Company, with a complete line 
of flat irons, disc stove, toaster-stoves, 
motors, ete.; the Julius Andrae & Sons 
Company, Milwaukee, with a general 
line of heating and cooking appliances, 
automobile supplies, power pumps, 
etc.; the Holophane Company, New- 
ark, Ohio, with a line of Holophane 
reflectors; the Burroughs Adding Ma- 
chine Company, Detroit, Mich., with 
electrically operated adding machines; 
Robertson Manufacturing Company, 


Cincinnati, Ohio, vacuum cleaners; 
Electric Fireless Cookstove Company, 
Hasting, Mich., electric cookstoves. 


This company had a demonstrator in 
attendance during the three days of 
the show. Richard Healy, Jr., with a 
complete linesof electric fixtures. The 
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Antigo Telephone Company also had 
a booth, with telephne connections. 

The show was a very successful one 
from an advertising point of view and 
resulted in a great number of flat 
irons and heating devices being sold. 
It was also suecessful from a solicita- 
tor's point of view as it awakened 
quite an interest in electric illumina- 
tion and gave people ideas along this 
line, Which has resulted in secur- 
ing quite a number of orders for house 
wiring since the show. 

—____+-e—____- 
American Society for Testing Materials. 

The thirteenth annual meeting of the 
Society was held at the Hotel Tray- 
more, Atlantic City, June 28 to July 2. 
The members were confronted with a 
very long programme, and many of the 
papers had to be presented by title 
only. No detinite reports. other than 
progress, Were received from the Com- 
mittees on Standard Specifications for 
Hard-Drawn Copper Wire, Standard 
Tests of Insulating Materials, Standard 
Specifications for Coal, and on Mag- 
netic Testing of Iron and Steel. The 
chairman of the latter committee has 
resigned, and Dr. Chas. W. Burrows 
was designated to fill the vacancy. This 
committee has planned an active cam- 
paign, and the next year will be spent 
in examining methods. of testing, leav- 
ing the subject of standard specifica- 
tions for the future. 

The first session on Tuesday, June 28, 
was devoted partly to business. Henry 
M. Howe was elected president and 
Edgar Marburg continued in the office 
of secretary. 

On the following days papers were 
presented upon a variety of subjects. 
Some of these, which were of interest to 
electrical engineers, were ‘Test of 4 
Structural Steel Plate Partly Fused by 
Shortcircuited Electric Current,” by A. 
W. Carpenter; “Comparative Tests of 
Lime Mortar, ete,” hy E. W. Lazell; 
Another Solubility Test on Protective 
Coatings,” and *‘Classification of Fine 
Particles According to Size,” by G. W. 
Thompson; ‘Some Exposure Tests of 
Structural Steel Coatings,” by C. H. 
Chapman; ‘A Comparison of Magnetic 
Permeameters,”’ by C. W. Burrows. A 
fuller report upon these will be given 
in our next issue. 

On Wednesday evening a memorial 
session was devoted to honoring the 
memory of Charles B. Dudley, who died 
last year. Mr, Dudley was a past pres- 


ident of both the American Society and 
the International Association for Test- 
ing Materials. A number of addresses 
were delivered referring to the differ- 
ent aspects of his work and his influ- 
ence as a man and a citizen. 

On Thursday evening a smoker was 
given and at the Friday session there 
was an exhibit of photographs and 
drawings of test apparatus by the En- 
gineering College of the University of 
Wisconsin. 

—— eoe 
Chicago Subway System Nearer to 
Realization. 


By a decision of the Ilinois State 
Supreme Court that was handed down 
last week, the ability of the city of Chi- 
cago to make use of its special traction 
fund for the construction of a system 
of traction subways in the downtown 
district has been reaffirmed. This fund 
has acerued from the city’s share (fif- 
tv-five per cent) of the net receipts 
from the operation of the surface trac- 
tion systems according to the franchise 
ordinances of 1907 and subsequent 
vears. It Was eontended by certain 
municipal ownership advocates that this 
fund must be kept intact for the future 
purchase by the city of the traction 
properties and that any appropriation 
from it for subway building was con- 
trary to the ordinances establishing the 
fund. The test case was finally carried 
to the Supreme Court, which has de- 
cided that the use of the fund or any 
part of it for subway construction is 
not inconsistent with its designated use 
for any traetion purposes. It may be 
used for the purchase, extension or im- 
provement of the traction lines or any 
part of them. As the subways will un- 
doubtedly extend and improve the trac- 
tion facilities of the downtown district, 
their construction from the proceeds of 
the city traction fund is a legitimate 
use of that fund. 

This decision has revived interest in 
the matter and the city’s special sub- 
way engineer, Bion J. Arnold, has an- 
nounced that he is ready to draw the 
plans and specifications for a system ot 
any extent, as soon as the city authori- 
ties announce definitely what the gen- 
eral scope of that system should be. A 
great deal of preliminary work has 
already been done by Mr. Arnold’s 
assistants and those in the eity engin- 
eer’s office, practically all the existing 
underground piping and conduit net- 
work having been surveyed. 
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It remains now for the city to decide 
whether the subways shall be single or 
double deck, how many tracks shall be 
laid, whether provision shall be made 
in them for the present elevated rail- 
roads, what provision shall be made 
for piping and cables, and many other 
features. Mr. Arnold’s general views 
on these points are quite well known. 
One feature of his plans doubtless will 
be the building of the roof of the sub- 
ways first, further excavation and con- 
struction work being carried on with- 
out disturbance of the street surface. 

There is now available in the city’s 
special traction fund over $4,000,000 
and it is growing at the rate of over 
$1,000,000 annually. The two surface 
traction companies are pledged to pro- 
vide $5,000,000 toward subway con- 
struction. Therefore quite a respect- 
able sum is available for starting the 
work, which, it is hoped. may be done 
Within less than a year. 

—__—__»-o 
Philadelphia Rapid Transit Wage Scale. 

The new wage scale of the Philadel- 
phia Rapid Transit went into effect 
July 1. Under it the pay of the motor- 
men and conductors who have been in 
the employ of the company since Janu- 
ary 1 were raised one cent per hour, 
from twenty-two to twenty-three cents. 
About 4,000 men were affected and the 
annual payroll will be increased about 
$80,000. 

The next raise takes effect July 1, 
1911, and is of half a cent per hour for 
all men who have then been emploved 
one year. 


—_——_—_~---@ 


Must Carry Wireless. 

Oceangoing vessels carrying more 
than fifty passengers after July 1, 1911, 
must be equipped with wireless tele- 
graphie apparatus before being permit- 
ted to leave any port in the United 
States, according to the terms of a Sen- 
ate bill passed by the House on June 
20. An amendment, proposed by Mr. 
Mann of Illinois, was adopted, requir- 
ing such vessels to exchange messages 
with all shore or ship stations. 

—_—_—~--e—____ 

Trolley Lines for Constantinople. 

The government of Turkey, through 
its consul general, Reouf Bey, has in- 
vited bids for the construction of an 
extensive system of trolley lines in Con- 
stantinople and vicinity. To the sue. 
cessful bidder are offered the franchises 
of tive lines. 
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New Electrical and Mechanical Apparatus and 


Bristol-Durand Averaging Instrument 
for Circular Chart Records. 

The Bristol Company, Waterbury, 
Conn., has for the last twenty years 
made a specialty of manufacturing 
automatic recording instruments for 
pressure, temperature and electricity. 
= As this class of recording instruments 
using circular ‘charts have come into 
general use, there has developed a de- 
mand for a simple device to quickly 
determine the average of the record 
made on such charts, and the integral 
value for the whole twenty-four hours 
or for the time covered by the record. 

This demand has been filled by the 
instrument illustrated herewith, which 
is based upon a fundamental plan as 
worked out and patented by Prof. W. 
F. Durand, of Stanford University, and 
is constructed in accordance with a 
novel design recently patented by Wm. 
H. Bristol, president of the Bristol 
Company. 

The instrument can be applied for 
averaging records of any kind on cir- 
cular charts having uniform gradua- 
tions, as, for instance, records of watts, 
amperes, temperature, pressure, etc. 
Recording instruments equipped with 
circular charts are therefore made 
available for a number of applications 
for which it was previously thought 
necessary to use the instruments re- 
cording on straight lines or strip record 
charts. ‘Recording  differential-pres- 
sure gauges are coming into use for 
measuring velocities and volumes of 
liquids, air or gas flowing in mains, and 
this integrating device will prove of 
value for quickly obtaining total vol- 
umes of flow for any given period of 
time. 

The simple construction of the in- 
strument is shown in the accompany- 
ing illustration. A wooden basé with 
a metal socket is provided for support- 
ing and centering the chart. The 
socket. holds a rotatable pin with a ver- 
tical slot at the top to receive the bar 
which carries the integrating tracer 
point and triangular support. The 
vertical groove in the rotatable pin al- 
lows the integrating wheel to roll on 
the chart with uniform pressure due to 
its own weight. 

The integrating wheel is six inches 


Appliances. 


in diameter, the rim being graduated 
into one hundred numbered equal 
spaces, and is fitted with a vernier, 
which makes it possible to easily read 
with the naked eye to one-tenth of one 
division on the integrating wheel. The 
wheel is of such large size it is not nec- 
essary to supply any counting device 
for the number of revolutions. 

To operate the instrument the thumb 
and forefinger of one hand are applied 
to the base of the triangular support, 
which is moved radially, so as to cause 
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the tracer point to continually follow 
the record curve, while the chart is 
turned with the other hand. 

By referring to a line plotted on a 
sheet of cross section paper furnished 
with the instrument, for the particular 
record curve that is to be measured, 
the total reading for the entire twenty- 
four hours may be taken off directly. 

A full explanation of the theory up- 
on which the operation of the instru- 
ment depends has been given by Pro- 
fessor Durand, in a paper presented 
at the New York meeting of the Amer- 
ican Society of Mechanical Engineers 
in 1908. This may be briefly summar- 
ized as follows: 

In applying the instrument it is nec- 
cssary to have a uniform radial scale, 
from which it follows that equal incre- 
ments in the length of the radius cor- 


respond to equal increments in the 
watts, amperes, temperature or what- 
ever quantity is measured. 

The integrating wheel being carried 
at right angles to shaft passing through 
the center does not turn and give a 
reading when the tracing point is 
moved on a straight radial line, but if 
the tracing point is made to follow a 
record, the integrating wheel will re- 
volve and the amount of the revolution 
will correspond to the total of the cir- 
cumferential elemental components of 
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the record curve, the radial elemental 
components of the record having no 
turning effect whatever on the integrat- 
ing wheel. 

As the length of the arcs of concen- 
trie cireles for given angles or for the 
entire circumference are proportional to 
their radii, it is evident that the amount 
of turning of the integrating wheel, 
and the reading obtained thereon, will 
be proportional to the average radius 
of the record traced. 

The instrument is adapted for inte- 
grating charts with either straight or 
curved radial time ares. The correc- 
tion necessary for radial time arcs 
which are curved may be made, after 
completely tracing the record, by re- 
turning the tracing point to a point on 
the chart having the same radius as 
the starting pomt. 


rw 
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A Good Electric Freight-Elevator In- 
stallation. 

The accompanying illustration shows 
very clearly the simplicity and vom- 
pactness of the power equipment nec- 
essary to operate an electric elevator. 
The cable drum, the controller, and the 
motor can all be so placed together as 
to oveupy very little space, and the en- 
tire plant requires practically no atten- 
tion. Two of these freight elevators 
were recently installed at the Charles- 
ton Navy Yard by John B. Adt, Balti- 


more, Md. Each machine has a capac- 
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ity of 5,000 pounds, and weighs 12,000 
pounds net. 

The hoisting machine is of the tan- 
dem worm-gear construction, The 
bronze worm wheels engage each other 
and right and left worms placed tan- 
dem on one shaft in a double housing. 
As the thrust is absorbed in the right 
and left worms, thrust bearings are not 
necessary. The worms are submerged 
in oil. Heavy spur gears transmit the 
power to the winding drum. An ef- 
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fective brake, quick-acting, with two 
parallel-moving, leather-lined shoes is 
attached to the worm shaft. Automatic 
terminal stop appliances, as well as a 
slack-cable device, are attached to the 
tront of the worm-gear housing, where 
they are all readily accessible for ad- 
jJustment. 

A Westinghouse type HF  tifteen- 
horsepower reversing induction motor. 
designed to operate on a three-phase 
220-volt sixty-eyele ecireuit, is direct- 
connected to the worm shaft and runs 
at 860 revolutions per minute. This 
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type of induction motor is especially 
stited tor applications where a strong 
starting effect is needed, and where in- 
duction motors of the squirrel-cage type 
would take so much starting current as 
to seriously disturb the line voltage, 
and if the circuit on which the motor 
operates, earries a lighting load, it is, 
of eourse, imperative that there be a 
close voltage regulation. The motor is 
started by throwing the full line voltage 
upon the primary; the speed is then in- 


9:3 


ereased by reducing the resistance in 
series with the secondary. The start- 
ing, reversing and acceleration are ac- 
complished through the Westinghouse 
automatie eontroller shown in the ìl- 
lustration. 

The hoist frame, the motor. and the 
eontțtroller are all bolted to a substan- 
tial, one-piece bed-plate. The entire 
equipment it is said requires only an 
oecasional inspection, cleaning and oil- 
ing. 

eg geo 
New Protected Cable Terminal. 

The Western Electric Company an- 
nounces that it has placed on the mar- 
ket a new type of cable terminal which 
combines all of the advantageous fea- 
tures of several of the older types. The 
new terminal is a compact, weather- 
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PROTECTED CN NBLE 
TERMINAL WITH 
COVER REMOVED. 


CABLE TERMINAL 
WITH COVER 
PARTLY REMOVED. 
proof device, designed for mounting on 
the pole and which affords protection 
to the central office equipment against 
hghtoing and accidental 

contact with power Wires. 

The No. 18 protected cable terminal 
consists essentially of a reetangular 
oiled and shellaeed wooden box into 
which the eable is led. Two sides of 
this box serve as mountings for the fuse 
elips and as fanning strips for the 
bridle wires. The thifd side acts as a 


discharges 
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support for cut-outs. During manufac- 
ture the interior of the box is filled with 
water-proof pot head compound, which 
fills all spaces between the fanned-out 
wires and seals the end of the cable 
against moisture. The box is mounted 
on a cast iron base, or bracket, in the 
center of which is fitted a wooden bush- 
ing for clamping the cable in piace and 
relieving the wires of all strain. 

The cable chamber, binding posts and 
connections are protected against 
weather by a heavy reinforced, galvan- 
ized sheet-iron hood which may be lift- 
ed to any height necessary to examine 
the fuses, ete. The hood is held at the 
desired height by a spring latch mount- 
ed on top of the fanning strips. How- 
ever, should the hood be removed com- 
pletely it will be prevented from falling 
to the gorund by a non-corrosive sash- 
chain which attaches it securely to the 
bracket. 

The protective devices supplied con- 
sist of fuses and open-space, carbon- 
block cut-outs, two of each wired into 
each pair of wires, the cut-outs being 
connected between the fuses and the 
cable. 

The Western Electric Company man- 
ufaeture this type of protected termi- 


nal for use with No. 22 gauge wire, pa- 


per insulated lead covered cable in ca- 
pacities of from ten to sixty pairs of 
wires. 

Ordinarily the terminal is supplied 
with a six foot eable stub whieh is 
spliced to a cable of sufficient length 
to make the connection desired. How- 
ever, where possible, the terminal 
should be ordered with a cable of the 
required length, thereby eliminating 
one splice. 

Stes E cas 


Boulevard Lighting for Rockford, Ill. 

A motion was made at a recent meet- 
ing of the city council of Rockford, 
Ill., to install a system of boulevard 
lighting to take the place of the pres- 
ent are lighting system. It is proposed 
to place the lamps on iron poles about 
eighty feet apart, an arrangement 
which would necessitate installing over 
200 poles. 

The cost of installation. which would 
amount to about two dollars per lineal 
foot, would be borne by the property 
owners. After the first vear the ex- 
penses of operation would be borne by 
the eity, payment being made from the 
vearly lighting appropriation of the 
council. 


Waage Electric Soldering Iron. 

The advantages of electric heating 
devices are well illustrated in the 
Waage electrie soldering tool shown in 
the accompanying illustration. The 
operation of ordinary soldering irons 
is expensive and inconvenient, as it in- 
volves the continuous use of gas and 
sometimes compressed air, and the ex- 
pense and trouble are also increased 
by delays due to continual reheating, 
waste heat and frequent necessary re- 
newals. With gas it is impossible to 
keep the iron at the correet tempera- 
ture eontinuously; moreover fumes 
from escaping gas are a frequent oc- 
eurrence and a menace, as they induce 
fire risk. It is exceedingly difficult to 
maintain a proper soldering-heat out- 
doors and there are many places which 
are so confined or so diffieult of access 
that it is almost impossible to use the 
gas or torch-heated tools. 

These disadvantages are eliminated 
in the Waage iron, which is being 
placed on the market by the Illinois 
Applianee Company, 165 Dearborn 
Street, Chicago, Ill. 

A view of this tool is shown in the 
aecompanying illustration. Its chief 
claim to popularity lies in its adapta- 
bility to instantaneous use and the uni- 
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and durable material. This tip, it is 
said, will stand considerable filing and 
may easily be replaced at a reasonable 
cost. The heating element is also eas- 
ily replaced and is manufactured to 
give from 800 to 1,500 hours of actual 
service. An idea of the simplicity of 
construction of this tool may be gained 
from the view of the cross-section 
shown herewith. 

This tool is made in six sizes rang- 
ing in current consumption from forty 
to 140 watts. Six feet of cord is fur- 
mshed with each tool. 

The manufacturers’ agents will’ be 
pleased to make comparative tests with 
special tools, such as can-topping, 
branding-irons, ete. The same approved 
cvharacteristies of design and construc- 
tion that are embodied in the Waage 
soldering-iron are also true of the 
soldering pots, glue pots, sealing-wax 
heaters, ete., handled by the Illinois 
Appliance Company. 

——__~+---—___ 
Results of a Consistant Advertising 
Campaign. 

By way of stimulating the demand 
for a useful accessory in the use of 
household electrical appliances the Ben- 
jamin Electric Manufacturing Com- 
pany, of Chicago, Ill., has been conduct- 
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form heat that is maintained. Low 
current consumption is also assured by 
the manufacturers who state that in 
thirty-five days the cost of the tool will 
he saved. 

The advantage of forty per cent less 
maintenance expense 1s also a feature 
made employing direct 
heating methods, combined with a new 
heating element which is said to have 
a resistance equal to mercury and a 
fusing point of 2,800 degrees Fahren- 
heit. 

An advantage of the electrice solder- 
ing tool. over other types, lies in the 
fact that no time is lost in changing 
irons, also no poor joints are obtained 
on account of the iron being too cold 
for use. 

The Waage electric soldering tool is 
constructed on scientific principles with 
no unnecessary parts to make it com- 
plete. The heat is developed wholly 
within the forged copper working tip. 
which is constructed of extra heavy 


possible by 
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ing a unique advertising campaign on 
its No. 92 plug cluster. The device in 
question is well known to the electrical 
trade but is of such general utility that 
the manufacturers thought it would 
prove profitable to bring it more direct- 
ly to the attention of the user. In or- 
der to do this a series of popular de- 
scriptive advertisements were run in 
the Saturday Evening Post, together 
with regular advertisement copy in the 
Various standard electrical journals. 
These advertisements were supplement- 
ed with attractive circular matter for 
the dealer. 

Apart from the added general pub- 
licity which this co-operative campaign 
has furnished the company, a net in- 
erease in sales averaging about fifty-one 
per cent is said to have been brought 
about. It cannot be said that any one 
factor is responsible for these results. 
Each has contributed a part. The suc- 
cess of the campaign is the sum total 
of these parts: 
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Application of Rawhide Pinions. 

Rawhide pinions are usually consid- 
ered merely as a means of stopping 
noise on medium and high speed drives 
and by far the largest percentage of 
them are used for that purpose. It is 
a matter of engineering experience, 
however, that rawhide is beneficial on 
gear drives where there is vibration 
from irregular load, etc. ' 

This is well illustrated in the in- 
stance of the 1,/00-gallon quintuplex 
pump in the power plant of the Parral 
Power and Reduction Company, Parral, 
Chihuahua, Mexico. This pump, as 
shown in the illustration, is geared 
through double reduction to an induc- 
tion motor and furnishes the cireulat- 
ing water for the condenser. 

Originally this pump was driven en- 
tirely by cut steel pinions and east iron 
gears. The pump was of so light a 
pattern that there was considerable 
spring in both shaft and frame. The 
result was constant annoyance from 
broken gear teeth and in addition to 
gear renewals, there was quite an ex- 
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pense due to the power loss of running 
the engines non-condensing while 
pump repairs were being made. 

To overcome these objections four 
“New Process” pinions made by the 
New Process Raw Hide Company, 
Syracuse, N. Y., were substituted for 
the four steel pinions. Two of these 
are shown in the photograph, one on 
motor and the other meshing with the 
big gear at the left. The other two 
are on the other side of the motor and 
placed symmetrically to those shown. 
These rawhide pinions were put into 
service over two years ago and reports 
state that there has been no trouble 
with the gearing since. In fact, the 
pump has been out of service only long 
enough to repack the plungers and re- 
place the rubber valves. 
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‘‘Baca’’ Attachment for Tungsten 
Lamps. 

Within the last few years the tung- 
sten lamp has forged rapidly to the 
front and is now replacing the carbon 
lamp in almost every case, due to its 
great efficiency, and its inherent self- 
regulating ability. However, whatever 
may be the final development of the 
metallic filament lamp, it is, without 
doubt, true that at the present time the 
filaments will not stand rough hand- 
ling, and severe jars or shocks will 
break the filament. 

The greatest problem seems to be in 
mills and factories where the lamp is 
suspended bv a vertical cord from the 
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eeiling, and where this ceiling acts as 
a tloor which is subjected to jars from 
machinery, or eaused by dropping 
heavy masses of material. The obvious 
way of relieving these sudden jars is 
by means of a shock absorber which 
will translate the sudden jar into an 
easy spring. 

For mill work a_shoek absorber 
should be simple, cheap, extremely res- 
ilient, and capable of being attached to 
standard construction without remov- 
ing the cord. The shock absorber il- 
lustrated herewith possesses all of these 
features, and the further feature of al- 
so acting as a cord adjuster, hence its 
name ‘‘Shock Absorber, Cord Adjust- 
er.” 

It will be noticed that it consists of 
a piece of flexible, non-rusting wire, 
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coiled into a spiral with extended arms, 
one end of each arm being formed into 
a U-shaped loop. The arms are crossed 
so that the spring is under compression 
and not under tension, and the U- 
shaped loop in the end permits the ad- 
justment of the cord. 

This device is sold by the Condit 
Electric Manufacturing Company, of 
Boston, Mass.. and is handled by all 
large supply dealers. 

—___—_»-@——__—— 
Miniature Enclosed Arc Lamps. 

The American Arc Lamp Company, 
Kalamazoo. Mich., manufacturers of 
multiple. direet-current enclosed arc 
lamps, is manufacturing and placing on 
the market a miniature lamp, shown in 
the accompanying illustration, which 
embodies the same commendable fea- 
tures of construction as those which 
characterize the standard lamps. 

These miniature lamps, which are 
suitable for either interior or exterior 
lighting, are equipped with the “‘north- 
all” swinging covers which permit of 
instant access to the interior. The 
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covers, Which are interchangeable, are 
made of pressed sheet brass. For out- 
door service the lamps are provided 
with copper tops. and with pressed 
steel tops for indoor service. 

The resistance is wound in such a 
manner that any unit may he instantly 
removed or replaced. The switch is of 
the rotary design and is said to he pos- 
itive and reliable in action. The mag- 
net. coil is composed of two solenoids, 
asbestos wound and very durable. The 
clutch is enclosed in a glass case in 
plain view. 

The American miniature lamp is 
rated at 500 candlepower, is nineteen 
and one-half inches long and weighs 
twelve pounds, complete with glass- 
ware. The carbons are three-eighths 
inches by eleven inches» in size. 
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An Old-Time Electric Light Man. 

Edward J. O’Beirne is one of the 
pioneers in the electric lighting indus- 
try of this country. At the recent con- 
vention of the National Electric Light 
Association, which celebrated its 
twenty-fifth anniversary at St. Louis 
in May, Mr. O’Beirne was one of three 
of those present who formed the group 
which attended the first meeting of 
the National Electric Light Associa- 
tion in Chicago in 1885. The other 
two were Elmer A. Sperry and Chas. 
W. Price. 

Mr. O’Beirne commenced manufac- 
turing electric light towers at Elgin, 
Ill., during 1880, and later organized 
the Star Iron Tower Company, at Fort 
Wayne, Ind. During 1887 he was su- 
perintendent of the Louisiana Electrie 
Light and Power Company, at New Or- 
leans, and built what was then consid- 
ered the largest are-light plant in ex- 
istence, having a capacity of 2.100 are 
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lamps and lighting the entire city of 
New Orleans. 

Later he was for eight years con- 
nected with the Fort Wayne and Gen- 
eral Electric Companies, but since 1895 
has followed the business of a contract- 
ing engineer. During the past fifteen 
years he has constructed more than 
thirty central-station plants. In 1896 
he was elected president of the Gaines- 
ville (Texas) Electric Company; in 
1897, vice-president of the San An- 
tonio (Texas) Electric Company; in 
1906, vice-president of the Hattiesburg 
(Miss.) Traction Company; in 1907, 
president of the General Contracting 
Company. of New Orleans: in 1908, 
president of the Washita Electrie Pow- 
er Company, Paul’s Vallev. Okla. He 
spent most of 1909 in Europe on a 
well-earned vacation, and early in the 


present year established the firm of 
Edward J. O’Beirne & Company, at 
Elgin, Ill., manufacturing lighting spe- 
clalties. 

In the early years of the power busi- 
ness, Mr. O’Beirne was associated with 
John S. Bowen, of Elgin, Ill., who 
called to order the first convention of 
the National Electric Light Associa- 
tion. During 1885, Mr. O’Beirne, then 
located at Fort Wayne, published the 
first annual issue of the American 
Electrical Directory, 
pages, and in 1886 the second edition, 
consisting of 500 pages. These books 
are rare now, but contain much that is 
historical in the electrical field. Mr. 
O’Beirne has always been a strong ad- 
vocate of lighting cities with electric 
towers, and with the improvements re- 
cently made in are lamps he insists 
that the towers now give a better light 
and cover a wider area than in the old 
way. 

— oO 
Wireless Directors Meet. 

The directors of the United Wireless 
Telegraph Company recently held a 
protracted meeting after which it was 
announced by counsel that a report on 
the company’s finances had been called 
for and would be considered at another 
special meeting to be held on July 12. 

President ©. C. Wilson ealled the 
meeting to order. He told the assem- 
bled directors that the object of the 
meeting was to ‘‘have an investigation 
of the affairs of the company made by 
such directors of the company as were 
not officers. ’’ 

It was finally decided to have these 
directors act as an investigating com- 
mittee, but to call on the officers for a 
detailed financial statement. 

———-_s--o__-__. 
Remarkable Performance of Induction 
Motor. 

The performance of apparatus under 
exceptional circumstances reveals the 
weak or strong points in its design, and 
its suitability for the service for which 
it has been installed. Due to the fact 
that reliable manufacturers design 
their apparatus with a large factor of 
safety, remarkable records are some- 
times made. 

A twenty-horsepower, three-phase, 
220-volt standard induction motor made 
by the General Electric Company re- 
cently demonstrated the ability of the 
standard motors manufactured by this 
company to operate successfully under 
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the trying conditions met with in mines 
where the air is very damp, without 
their being totally inclosed. This iş 
of great importance, as thorough ven- 
tilation of the motor is absolutely nec- 
essary due to the high temperatures 
which prevail in mines. This motor is 
geared to a mine pump, located at the 
bottom of the shaft at the mines of the 
Richmond Tron Works, Richmond Fur- 
nace, Mass., and is installed in a cham- 
ber where the air is always very damp 
and moisture is continually dripping 
from the roof timbers. It is protected 
from this water by a piece of tarred 
paper tacked above it, so as to conduct 
the water away. 

During a heavy thaw last January, 
the surface water broke in on one of the 
upper levels and flooded the mine. The 
water rose so rapidly that the electrie 
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pump was soon under water, the top of 
the motor being two feet below the sur- 
face. Under such circumstances it was 
imperative that the pump should con- 
tinue in operation as long as possible, 
and so it was not shut down. It con- 
tinued to operate perfectly and at the 
end of two hours, during the whole of 
which time the motor was submerged 
under water, it had pumped itself clear 
of water. It was then stopped only 
long enough to clean the dirt and chips 
from around the rotor, and put oil in 
the bearings, and then was started up 
again. This pump has been running 
about twenty hours a day ever since 
and the motor has apparently suffered 
no injury from its unusual experience. 
—__—__--@_____ 

Imports of copper for the month of 
May were 14,000 tons, against 11,500 
tons the same/period last year. 


nd 
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Current Electrical News 


CONTINENTAL EUROPE. 


(Special Correspondence.) 


Paris, JUNE 24.-—Electric traction is to be applied on the section 
of the Mont Cenis railroad line lying between Bardonnechia and 
Modane. and it is expected to have this part of the line ready 
fur traffic early next vear. A type of 2,000-horsepower locomotive 
has already been designed for the purpose, and it will be con- 
structed by the Brown-Boveri firm. Such locomotives will be 
operated at 7,000 volts. three-phase, At the first-mentioned local- 
ftv there will be installed a substation in order to furnish the 
Tovo-volt current, and it will take its supply from a 48.000-volt 
power line coming from a turbine plant in the region. 

The Heroult process for the manufacture of steel by the elec- 
tric furnace is to be used by the Metallurgical Company, of Hain- 
ault, Which is at present Operating a large works. A special plant 
will be installed for the steel production, and it is intended to 
turn out high-grade steel especially. A number of electric furnaces 
are to be erected. 

In the Dauphine region of France there is a power line in opera- 
tion which is supplying current to the industrial center of St. 
Etienne at 3.000 volts. For this purpose the hydraulic plants of 
Olle and Riozonne have been erected and they are working in 
parallel with a steam plant which is located at St. Victor. I also 
note that the turbine plagt of Lannemezan in the Pyrenees re- 
gion has made an increase in its machines lately. A new project 
in the Jura district is concerned with erecting a hydraulic plant 
on the Bieene river in the neighborhood of Morez in order to fur- 
nish current for a number of consumers. A company is already 
formed for the: purpose. 

There is a project of considerable importance on foot in Switzer- 
land tor erecting several hydraulic plants, and it is being promoted 
by the combined Kander and Hagneck Company of Berlin, which 
is Operating these two turbine plants at present. The proposed 
hydraulic work is to be carried out upon the Aar stream and sev- 
eral lakes such as the Engstel, Gelmer and others. There will be 
fiye separate turbine plants in all, according to the present ideas, 
and the largest of these will be located on the lower Aar and is 
expected to furnish 80.000 horsepower. A second plant on the 
upper Aar will have an output of 40.000 horsepower. The different 
lakes will serve as natural basins so as to have a large reserve 
supply. In all. it is estimated that 140.000 horsepower can be 


produced, and the total amount of the project is 32,000,000 marks. 
A. DE C. 


LIGHTING AND POWER. 


(Special Correspondence.) 


LEWISTON, IDA.--The Lewiston-Clark Improvement Company 
has engineers at work at Grande Ronde, preliminary to installing 
a power station. A. 

KARNES CITY, TEXAS.—R. L. Spillar. of Manor, Texas, is 
considering the proposition of erecting an electric light and power 
plant at this place. D. 

GRANITE FALLS. MINN.—A vote will be taken July 12 on 
issuing bonds for $40.000 for improving the electric light and water 
works plant and the water power. C. 

SPUR, TEXAS.—An electric lighting plant is to be erected at 
Spur by J. E. Johnson. of Stamford, Texas. It is planned to have 
the plant in operation by August. D. 

FORAKER, OKLA. The town of Foraker has voted to issue 
$20.00 of bonds to build and operate a water and light plant. Work 
will begin on the plant as soon as the contracts are let. D. 

MISSION. TEXAS.—The Minneapolis Steel Company, of Min- 
neapolis, Minn., has made a proposition to erect an ice and elec- 
tric light plant here. The proposed plant will cost about $13,000. 


PORTLAND, ORE.— A $100.000 power company has been in- 
corporated by J. C. Donnelly, H. J. Mabby and others. The com- 
pany intends to develop electric power for hauling trains over the 
monntains, A. 

ASHLAND, ORE.— Ashland voted $55,000 improvement bonds 
at a special election recently. Of this, $25.000 is to complete the 
municipal electric light plant and $30,000 will go for paving street 
intersections. 

SHOALS, IND.-—-The town board has granted a franchise to 
James F. Lynch and associates for the installation and operation 
of an electric light and power plant. Work on the same is to be 
becun at once. S. 


WILMINGTON, DEL. The Kent Water, Light and Power Com- 
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pany has been incorporated with a capital of $25.000, with the 
following incorporators: H. T. Downing, W. N. Hass, H. T. Shel- 
ley, Philadelphia, Pa. 

BERKELEY, CAL.—Tuesday. July 19, has been set by the 
city council as the day on which the Great Western Power Com- 
pany’s franchise for operating its plant and for the sale of electric 
current, will be disposed of. A. 


MARICOPA, CAL.—-N. C. Shippee, president and general man- 
ager of the West Side Electric Company. announces that the 
plant is to be enlarged to furnish power and light in the adja- 
cent oil fields, Taft and Moran. A. 


INDIANAPOLIS. IND.--The Board of Review has increased 
the return of $421.430 by the Indianapolis Light and Heat Company 
to $500,000. There was no increase over the return of the Mer- 
chants’ Heat and Light Company. S. 


AUBURN, N. Y.—A new decorative lighting system has been 
installed in the principal streets of this city. The lamp posts used 
are twelve feet in hight and each carries a cluster of five lamps. 
The posts are placed 100 feet apart. 


GADSDEN, ALA.—The city has granted a franchise to R. H. 
Cobb, Gadsden, promoter of the Coosa River Power Company, to 
furnish Hght and electricity. The plant must be ready and in op- 
eration not less than five years from date. B. 


DURHAM, N. C.—The board of aldermen have granted to the 
Southern Power Company a sixty-five-vear franchise. It is stated 
that the company’s lines would probably reach here in about eight 
months. One of the sub-stations will be located here. 


NEWARK, N. J.—The Public Service Electric Company has 
been incorporated to manufacture and distribute electric power. 
The capital of the company is $15.000.000 and the incorporators are: 
T. N. McCarter, Rumson; E. H. Hine. Orange; D. Farrand, Newark. 


SAN ANDREAS, CAL.—The Sierra Nevada Water Company 
will soon be reorganized under another name. The new company 
is being formed to complete one of the largest water and electric 
plants in the State. Frank Z. Towle is expected to continue as 
manager. A. 

TOMBSTONE, ARIZ. H. D. Madison and Mate Brown have 
leased the plants of the Tombstone Improvement Company and the 
Tombstone Electric Light and Power Company. This gives the 
lessees control of the gas, water and electric light utilities of 
Tombstone. D. 

BIRMINGHAM, ALA. Caldwell & Watson will build a new 
foundry, to be electrically operated throughout; electric cranes, 
ete., replacing the present plant equipment. The new plant will 
be steel and re-enforced concrete, practically fireproof, to cost 
about $25,000. B. 

GALVESTON, TEX. The improvements on the city electric- 
light plant, including the installation of two turbo-generators, new 
street lamps and other apparatus have been completed and = are 
now in operation. The work done represents an expenditure of 
between $24,000 and $25,000. 


EVANSVILLE, IND. The board of directors of the Evansville 
Gas and Electric Light Company has elected officers as follows: 
President, H. D. Walbridge, of New York: vice-president, B. C. 
Cobb, of New York: secretary, F. J. Haas, of Evansville, and treas- 
urer, A. C. Blinn, Evansville. S. 

BISMARCK, N. D.--The Hughes Electric Company is erecting 
a modern fireproof plant. An 800-horsepower cross-compound en- 
gine and mechanical stokers will be installed and the capacity of 
the plant increased fifty per cent. It ig expected to have the new 
plant ready for occupancy by October 1. C. 


NEW YORK, N. Y.— The City Island Light and Power Com- 
pany of New York has been incorporated with a capital stock of 
$20.000. The concern will provide electricity for Hyht. heat and 
power. The directors are B. L. Burroughs and James M. Gorman, 
of New York, and Fred J. Phillips. of Brooklyn, 


BALDWINSVILLE, N. Y- -Baldwinsville is now lighted with 
an all-arc light system of electric lights. Under the new contract 
made last vear with the Seneca River Power Company, which is 
for five years, sixty-six are lamps at $73 per lamp per year are 
furnished, making the cost of the village lighting now $4,818 per 
year. 

KLAMATH FALLS, ORE.- A power plant is to be located on 
Warner Creek, or as it is locally known, Deep Creek, twenty-two 
miles east of Lakeview, Lake county, Oregon, by a party of capital- 


100 ELECTRICAL REVIEW AND WESTERN ELECTRICIAN 


ists from Spokane. It is estimated that over 7,000 horsepower will 
be developed and that the owners can dispose of all the power that 
can be secured. 

INDIANOLA, IOWA.—J. H. Clark, city clerk, will receive bids 
up to 7 p. m., July 11, for a 16 by 36 inch Corliss engine, delivered 
and erected, including foundation, and a 150-kilowatt direct-current 
engine-type generator. A check for ten per cent of the bid must 


be sent. C. 
RAPID CITY, S. D.—The Dakota Power Company has let the 
contract to the Allis-Chalmers Company for the balance of the 
machinery required to fully equip its plant, amounting to several 
thousand dollars. The new equipment will consist largely of trans- 
formers. C. 
READING, MASS.—At a special town meeting it was voted to 
extend the electric light service to North Reading and $12,000 was 
appropriated for the purpose. Oother appropriations were: For 
extension of lighting system in town $1,200, and for improvement 


of street lights $200. 

ROCK HILL, S. C.—The board of public works of this city 
recently bought a lot and closed a contract with an engineer, Mr. 
Rucker, of Charlotte, for plans and specifications for a municipal 
light plant, and work was started at once. Rock Hill is at present 
getting lights from a local company known as the Rock Hill Water 


and Electric Company. 

SAN FRANCISCO, CAL.—The Richmond Light and Power Com- 
pany has been incorporated by S. F. T. Brock, J. S. Lamson, A. L. 
Chickering, W. Dorn and E. Williams, with a capital stock of $2,500,- 
000. The object of the new corporation is to take over the old 
Richmond Light and Power Company and enlarge it to meet the de- 
mands of the surrounding country. 

VANCOUVER, B. C.—The Vancouver Power Company, a sub- 
sidiary organization of the British Columbia Electric Railway 
Company, is planning to develop 100.000 horsepower of electric 
energy. The source of power is located in Chilliwack Lake and 
Jones Lake, both lying in the Chilliwack district. $10,000,000 will 
be expended in developing the two sources. A. 

DANVILLE, IND.—The Danville Light, Heat and Power Com- 
pany, which is now supplying current to three of the largest 
towns in Hendricks County and the farmers along the lines, is 
preparing to extend the lines to Coatsville, Clayton and Mooresville, 
and will likewise furnish current to the farmers along the new 
lines to be installed in order to reach the additional towns. 


TAYLORVILLE, ILL.—This city has voted to expend $61.500 on 
lighting contracts, improvements and general maintenance of the 
city’s departments. In the course of its meeting, the council laid 
on the table the contract submitted by the Taylorville Gas and 
Electric Light Company to light the city. The tenure of the con- 
tract was not less than two years, nor more than five years. 


MONTGOMERY, ALA.—Richard Tillis, of Montgomery, has 
bought ninety-five per cent of the capital stock of the Citizens 
Light and Power Company at stated price of $135,000. Mr. Tillis 
says that the company will make improvements, including sub- 
stantial enlargement of the present plant, the company’s wires 
be extended all over the city and improvements made immedi- 
ately. B. 
TALLADEGA, ALA.—The Alabama Power and Development 
Company has begun remodeling its building in which will be in- 
stalled substation and offices here. Work on the company’s trans- 
mission lines to Anniston and Jackson Shoals is reported as pro- 
ceeding rapidly. It is also reported this company will make a 
survey for a proposed trolley line from Talladega to Gadsden via 


Anniston. B. 
REDDING, CAL.—The Inskip power plant of the Northern 
California Power Company was recently started up, adding 8,000 
horsepower to the output of the company and making its total 
27,000 horsepower, itemized as follows: Volta powerhouse, 9,000; 
Kilarc, 4,000; South powerhouse, 6,000; Inskip, 8,000. Inskip is 
on the South Battle Creek, in Tehama County, one mile from the 


Shasta line. A. 

LANSING, MICH.—W. A. Foote, of Jackson, who is organizing 
the big water power merger, recently went before the state railway 
commission with an application for the issue of $509,000 in bonds 
by the Grand Rapids-Muskegon Power Company, to take up out- 
Standing issues of bonds. It is stated in the application that the 
present indebtedness of the concern is $600,000 and authority for 
further issues will be asked later. 

MARBLE FALLS, TEXAS.—The construction of the large dam 
across the Colorado River and installation of a hydroelectric plant 
at this place by C. H. Alexander of Dallas and associates has been 
delayed by the scarcity of labor. Mr. Alexander says that he hopes 
to have the work finished by September 10. In addition to supply- 
ing power and lights for Marble Falls transmission lines will be 
built to a number of towns in this section. Machinery is also being 
installed here for a large cotton mill by Mr. Alexander and as- 
sociates. D 

CULIACAN, MEXICO.—It is announced that the Ma 
Power and Land Company of Denver, Col., which has eae 
stock of $5,000,000, will install two or more hydroelectric plants in 
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the state of Sinaloa for the purpose of providing power for oper- 
ating portions of the Southern Pacific Railroad of Mexico. The 
company will also furnish power for a number of towns and in- 
dustrial plants in this region. It will install other hydroelectric 
plants in the states of Chihuahua and Sonora. The sites for these 
proposed plants have been selected. D 


SALT LAKE CITY, UTAH.—The Davis County Light and 
Power Company plant and equipment have been purchased by the 
Home Telephone and Electric Company for $50,000 and from now 
on the telephone and electric light systems will be operated to- 
gether. The power plant of the company is in Farmington canyon 
and is 1000-horsepower. The telephone system extends through 
Davis County and into Weber County. Recently the telephone 
company increased its capitalization from $40,000 to $250,000 to 
make the purchase of the power plant possible. 


RICHMOND, VA.—The common council has voted the sum of 
$20,000 for the more brilliant illumination of Broad Street, in 
conformity with a report from the finance committee of the coun- 
cil. The matter has been sent on to the board of aldermen for 
their action thereon. Plans outlined provide for the placing of 
six large tungsten lights on each block, three on each side of the 
block, along the street named from Jefferson Street to Twelfth 
Street. The city is interested in the better illumination of its 
Streets and the appropriation named is regarded as certain of 
passage. L. 

RICHMOND, VA.—The New River Power Company has been 
incorporated to construct waterpower electrical plants on New 
River, in four or more separate developments. About 45,000 horse- 
power will be generated, with transmission lines and substations 
for delivering electricity to cites, towns and mines in Southwest 
Virginia. between Roanoke and Bristol, and to Bluefield, W. Va., 
and Mount Airy, N. C. The approximate cost of the complete plant 
will be $6,000,000. Officers elected are: President, F. S. Viele, 
49 Wall Street, New York; vice-president, Hugo Kohlmann; secre 
tary. W. M. Blain, both of New York; treasurer, Percy H. Goodwin, 
of H. C. Brown & Co., Calvert Building, Baltimore, Md. 


SALEM, MASS.—The Salem Electric Light Company proposes 
to spend more than $200,000 in improving its property in Salem. 
It expects to spend about $75,000 in improving its plant on Peabody 
Street. It has recently purchased the Clark wharf property on 
the South river, adjoining its own wharf. It has plans for build- 
ing an addition to its plant and for putting in new apparatus for 
generating electricity. It also expects to spend more than $100,000 
in improving its equipment for the distribution of electricity. It 
will spend $100,000 in building a conduit system. The Legislature, 
upon request of the city of Salem, has ordered the company to 
put its wires under ground within the crowded portions of the city. 


ST. LOUIS, MO.—Negotiations have virtually been completed 
for the consolidation of the King Electric Company and the Subur- 
ban Electric Light and Power Company, which heretofore have 
been operated as separate companies in St. Louis County, but which 
have been owned by the same persons. The King company will 
retire from business, and the operations will be continued by the 
Suburban company. For six years the King company has been sup- 
plying the county with electric current. For each ten shares of 
Suburban stock thirteen shares of consolidated stock will be ex- 
changed. Seventy-nine shares of consolidated will be given for 
each ten shares of King Electric. One of the most valuable assets 
of the King company is a blanket franchise obtained two years 
ago from the County Court. 


CHARLOTTE, N. C.—The Southern Power Company has com- 
pleted negotiations for taking over the entire plant of the Green- 
ville Carolina Power Company, according to advices received here, 
and thus adds a valuable hydroelectric development to its numer- 
ous plants of a similar nature in the Carolinas. The Greenville 
plant generates 6,000 horsepower, and is situated on the Saluda 
River, about four miles west of the town. The company now has 
In operation the Catawba station, twenty miles southwest of Char- 
lotte, the Ninety-Nine Islands plant, the Rocky Creek and the 
Great Falls plants, which with the Saluda River plant, gives a total 
Output of nearly 105,000 horsepower. The amount involved in the 
deal for the Greenville Carolina plant is not stated but is believed 
to be close to half a million, as real estate, transmisison lines, 
and other properties are included. L. 


GRAND FORKS, N. D.—H. M. Byllesby & Company, of Chica- 
&0, have purchased the property of the Grand Forks Gas and Elec- 
tric Company, which operates in this city and in East Grand 
Forks, Minnesota. The electric property at Red Lake Falls, Mín- 
nesota and certain other smaller properties were acquired also. 
All were formerly owned by Minneapolis interests headed by W. 
J. Murphy, publisher of the Minneapolis Tribune. A new com- 
pany which will operate the properties acquired in and near Grand 
Forks has been organized. It is called the Red River Power Com- 
pany. This. Roycraft has been retained as local manager. The 
Red River Power Company proposes at once to make extensive 
additions and improvements to the gas and electric systems at 
Grand Forks and East Grand Forks. including the extension of 
a of distributing mains and lines into sections not now 
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ELECTRIO RAILWAYS. 


(Special Correspondence.) 


SEBASTOPOL, CAL.—-John E. Bennett has been granted a fran- 
chise for an electric line from the power house in Sebastopol to 


the town limits. 


MARTINEZ, CAL.—A. W. Maltby, vice-president of the An- 
tioch Electric Railroad, has applied for a franchise to operate trains 


on the county roads between Martinez and Pacheco. 


PATERSON, N. J.—-The trolley road to Hohokus has been 
opened and is now in operation. A number of men prominent in 


this district were on the cars that made the opening trip. 


SAN FRANCISCO, CAL.—The city has filed for record the re- 
lease of the Stockton Street Railway franchise, recently executed 
by Frank J. Stringham and his associates in the contemplated 


railway line. 


SAN FRANCISCO, CAL.—The San Francisco and Transbay 
Railroad Company has been incorporated by H. H. McCloskey. E. 
Schnutenhaus, J. Comerford, A. Mulverhill and T. Block, with a 


capital stock of $1,500,000. 


LOS ANGELES. CAL.—The Mutual Home Building Corporation 
which recently purchosed 200 acres in the northeast corner of the 
original city of Los Angeles, will soon build an electric railway 


to the top of the Montecito Hills. 


FORT WORTH, TEXAS.—The Northern Texas Traction Com- 


A. 


A. 


A, 


A. 


A. 


pany and the Citizens’ Electric Railway Company has made an 
agreement to use the same tracks for a distance of two miles on 


North Main Street, North Fort Worth. 


SAPUPLA, OKLA.—It is stated that the Oklahoma Union Trac- 
tion Company will begin work immediately on the interurban line 
which it is to build between Sapupla and Tulsa. The electric 


line will traverse the Glenn Pool oil fields. 


D. 


D. 


NEW HAVEN, CONN.--The Connecticut Company has taken 
out a municipal permit for the erection of trolley barns at the 


corner of Grant and Blatchley avenues. The structure will be of; 


brick and steel, and the estimated cost is $20,000. 
SAN FRANCISCO, CAL.--The Oakland & Antioch 


Railway 


Company has filed a deed of trust with the Anglo-California Trust 


Company, covering all the property of the corporation to secure 


an issue of $2,000,000 worth of thirty-year five-per cent bonds. 


SOUTH BEND, IND.- It is officially announced that arrange- 


ments have been made between the Chicago, Lakeshore and South 
Bend Electric Railway and the Illinois Central Railway, whereby 
the former road will run its electric trains into Chicago and land 


its passengers at the down town station. 


MIDDLETOWN. CAL. The Santa Rosa and Clear Lake Rail- 
road will be in operation by the first of November of this year. 
line is to be an electric road and will run from Santa Rosa, via 


Burke’s Sanitarium, Mark West Springs, Kellogg. Quicksil 
Middletown to the waters of Clear Lake at Lower Lake. 


ver and 
A. 


PACIFIC GROVE, CAL.—The first spike was recently driven 


in the Monterey and Del Monte Heights Railway at the De 


1 Monte 


Heights terminus. The road when completed will be three miles 
long, connecting with the present electric line at Del Monte, and 


extending through Seaside to Del Monte Heights. 


FT. WAYNE. IND.—With the provision that the Ft. Wayne & 


Winona traction line, projected by J. A. Barry and associ 


completed from Ft. Wayne to Warsaw by 1912, the Commissioners 


of Allen county granted the company the right-of-way 


the county. A bond for $2,000 was filed to carry out the con- 


tract. 


LOS ANGELES, CAL.—The Los Angeles Pacifice Railway Com- 


pany has decided to spend $10,000,000 in the erection of 


and in building a subway through populous parts of the city in order 
to establish a direct line to Venice and Santa Monica. R. C. Gillis, 
president of the Company, states that construction work will begin 


in August. 


ates, be 
through 


S. 


a depot 


A. 


INDIANAPOLIS, IND.— A judicial sale of the Indianapolis & 


Cincinnati traction line will be ordered because all the stockhold- 


ers have refused to agree to the plan of reorganization. The plan 


was to reorganize with a capital of $1,000,000 and complete the 


broposed extension from Connersville to Hamilton, Ohio. 
Henry is receiver for the road. 


DAVENPORT, IOWA.—Announcement is made that the Ger- 
man Trust Company, of Davenport, has taken $1,000,000 first 


C. L. 
S. 


mortgage bonds of the Muscatine North & South Railway Company, 


which were issued for the purpose of making an extension of 


the Muscatine road from Elrick Junction to Burlington. 


LIMA, OHIO.—The new $75.000 interurban station in process 
of erection here by the Schoepf syndicate is fast nearing comple- 


tion, and when finished will be one of the finest in this 


C 


section. 


General offices including dispatchers will be located on the second 


floor. It is said negotiations are under way which will result in 


the Western Ohio running into the station. 


A. 


The 


LANSING, MICH.— Contracts have been awarded for the con- 
struction of an electric road between this city and Grand Ledge. 
The line is all tọ be on a private right of way, with third-rail 
motive power. J. S. Mudge and J. W. Ewing, of Grand Ledge, 
promoted the road, and R. E. Olds, of this city, is said to be inter- 
ested with them in the company. The road is to be in operation 
next winter. 


CRIPPLE CREEK, COLO.—-Incorporation papers were filed 
for the Colorado Springs and Cripple Creek Aerial Tramway Com- 
pany. The company is capitalized for $500.000 and its purpose 
is to provide for the transportation of ore, coal and other com 
modities between Colorado Springs and Cripple Creek. The tram- 
way will be seventeen miles long. The directors are: H. MeCarry, 
oe H. Holmes L. L. Aitken, Orville L. Dines and E. W. Gid- 

ings. 


OAKLAND, CAL.--Following the severe criticism cast upon 
the Qakland Traction Company by the State Railroad Commission 
owing to the car-wreck on the California railroad on Memorial 
Day,- the traction company is laying a double track line and in- 
stalling sidings along the right of way leading to Leona Heights. 
The work is being done in conformity with the Interstate Com- 
merce Commission rules, under which the California Railroad is 
operated. A. 


AKRON. OHIO. It is reported that the Northern Ohio Trac- 
tion Company is to locate its new $2,000,000 power plant in this 
city. The plant will probably be built within a year. For some 
months the Northern Ohio Traction Company officials have been 
making plans for the erection of a big central power house. The 
increased traffic, it is stated, has made this necessary. The com- 
pany now has power houses at Bedford, Cuyahoga Falls, Akron, 
Canton, Midvale and New Philadelphia. 


GARY, IND.--At the regular annual meeting of the Gary & 
Interurban Railway, held at the Gary offices, a refunding and first 
mortgage bond issue of $10,000,000 to refund the present bonds of 
$500.000 and to provide for further development in the Calumet 
district was authorized. Practically all of the stock of the company 
was represented at the meeting. The following directors were 
elected: Frank N. Gavit, A. C. Miller, J. D. Price, C. W. Chase. 
F. H. Wood. The two last named are new members of the board, 
taking the places of F. C. Raff, of South Bend, and George Ross, 
of Chicago, vice-president of the Chicago & Alton Railway. 


ROSWELL, N. M.—A party. consisting of W. R. McDowell, of 
the Berrendo Irrigated Farms Company, George W. York, head 
of the bond department of Otis & Hough, financial agents of 
Cleveland, Ohio, and Warren Bicknell of Havana, president of the 
Havana Street Railway Company, owning all the street railways 
in Cuba, have visited Roswell with the view of building an elec- 
tric interurban running north to the Berrendo farms and south to 
several small towns in the lower Pecos valley. The Roswell 
Electric Light Company is now owned and operated by Otis & 
Houth of Cleveland. The proposed line would pass through a rich 
territory. D. 


SOUTH BEND, IND.- As a result of a conference held in 
South Bend by M. H. Lane, president of the Chicago and Kala- 
mazoo Terminal Railroad: Fred H. Bennett, president of the Chi- 
cago, Kalamazoo and Eastern: Edward G. Folsom. Logansport, 
formerly manager of the Fort Wayne and Wabash Valley line; M. 
P. Reed and Ray W. Reynolds, superintendents of the Southern 
Michigan and Southern Indiana Railway companies, of this city, 
an interurban line will be built from South Bend to Kalamazoo, 
Mich.. within a short time. With the completion of the line, it 
will be possible to go from Detroit to Louisville by trolley. The 
new tine will be via Sister Lakes, Dowasgiaece, Decatur, Pawpaw and 
Mattewan. The Chicago, South Bend and Lake Shore is also fig- 
uring on making an extension from South Bend to Elkhart, Kala- 
mazoo and Toledo. 


HOUSTON, TEXAS. The Galveston & Houston Interurban 
Railway Company. which is constructing an interurban electric 
line between Houston and Galveston. fifty-one miles, has decided 
to locate its central power plant at Webster, twenty-two miles 
south of Houston. [t will erect three substations one about eight 
miles south of Houston, another near Dickinson, and the = third 
between Texas City and Virginia Point. The power house at Web- 
ster will be between Texas City and Virginia Point. The power 
house at Webster will be 70 by 100 feet in size and will be two 
stories high. It will be of steel frame, with brick and concrete 
walls and foundation. The equipment will consist of three 520- 
horsepower Babcock & Wilcox boilers, or an aggregate horsepower 
of 1.560; one 11.000-kilowatt turbine, one 500-kilowatt turbine, and 
all the necessary condensers, water heaters, feed pumps, air com- 
pressors and other accessories. Power will be generated at 2,200 
volts and will be stepped up to 3.500 volts for transmission to the 
substations. At the substations the power will be stepped down 
to 2,200 volts, alternating current, and will be delivered to motor- 
generators furnishing 600 volts direct current to the trolley. The 
substations will be built of stee] frames and of brick construction. 
It is expected that the road will be finished by the time the cause. 
way across Galveston bay, which will give it an entrance to Gal- 
veston. is completed. D. 
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‘TELEPHONE AND TELEGRAPH. 

(Special Correapandcnce.) 

JONESBORO, ARK.—The Home Telephone Company will ex- 
pend $30,000 in improvements. P. 


CUBA, MO.~-The Cuba Telephone Company has been incor- 


porated with a capital stock of $8,000. P 
GREENFIELD, MO.—The Mutual Telephone Company has been 
incorporated with a capital stock of $20.000. P. 


SUGARTOWN, LA.—W. B. Wellborn and others are organizing 
a company to construct rural telephone lines. P. 


HALSEY, ORE.—The Halsey Mutual Telephone Company has 
been organized to furnish telephone service in this city. 


GAINESVILLE, GA.—The New Bridge Telephone Company 
has been incorporated here by D. C. Whelchel and others. 


EL PASO, TEX.—The Tri-State Telephone Company will build 
toll lines east to Dallas, Tex., and west to California points. P. 


GARFIELD, WASH.--The Garfield Town and Rural Telephone 
Company has been incorporated by W. B. Harris. J. A. Dix, F. M. 
Scott and others. 


MINNEAPOLIS, MINN.—The Tri-State Telephone and Tele- 
graph Company has decided on extensive additions to its plants 
in the Twin Cities and throughout the state. C. 


KERKHOVEN, MINN.—The Kerkhoven-Louriston Telephone 
Company has been incorporated with a capital of $5,000 by Wm. 
and Otto Strom and Fred Armstrong and others, of Murdock, 
Minn. C. 


OLYMPIA, WASH.—The Consolidated Printing Telephone Com- 
pany has been incorporated by G. Mackay, C. E. Collier, B. A. Barr, 
F. B. Rae, J. H. Kugler, G. F. Parker, and J. D. Bancus, with a 
capital stock of $25,000,000. 


NEWBURYPORT, MASS.—The New England Telephone and 
Telegraph Company recently changed its quarters from the Chase 
& Lunt building to a building erected for the purpose. A com- 
mon-battery system is now in use. 


INDIANAPOLIS. IND.—The Indianapolis Telephone Company 
has applied to the free employment bureau for two hundred la- 
borers. The company is preparing to enter upon the work of 
modernizing and extending its plant. S. 


HUDSON, COLO.—The telephone exchange in this place was 
opened recently and direct connection has been established with 
Denver. The town of Hudson, which is but a few months old, is 
a direct result of the work of reclamation of a large tract of land. 


MINNEAPOLIS, MINN.— Improvements on its local and toll lines, 
calling for an expenditure of $1,000.000, will be made by the North- 
western Telephone Exchange Company within the next year. This 
was decided upon at the annual meeting of the board of directors 
in Minneapolis. New members on the board of directors are Ed- 
ward A. Prendergast and G. E. McFarland. The officers were all 
re-eleeted and the usual dividend declared. 


COLUMBUS, OHIO.—Officials of the Columbus Citizens’ Tele- 
phone Company recently went to New York to confer with the 
firm of J. P. Morgan & Company relative to improvements to be 
made in the Ohio telephone properties of the Morgan firm during 
this year. The Morgan properties in Ohio include the Columbus, 


ELECTRICAL SECURITIES. 


The decided drop in the value of the greater part of the 
Stocks during the past week was ascribed by many to the fact 
that big blocks of certain stocks were suddenly thrown on the 
market. Reports of droughts and the decisions of interstate com- 
missions on freight rates also had a decided effect. These fac- 
tors would undoubtedly account for a moderate decline, but the 
slump in the general list is out of all proportion to what their 
influence should have been had not the organized bear party been 
there to give quotations other hard pushes down hill. 

The annual meeting of stockholders of the Westinghouse 


The New York Public Service Commission, Second District. 
has authorized the Hornell & Bath Interurban Railway Company 
to issue $195,000 bonds, proceeds s 
the company's line from Hornell to Bath, Steuben County. Pre- 
vious authorization allowed the company to issue $450,000 bonds 
and the amount now allowed is in addition. 

The Scranton Railway collateral trust fives, dues 1932, have 
been called in for exchange at the Provident Life and Trust Com- 
pany, Philadelphia, for Carbondale Railway Company general mort- 
Rage fives, due 1933. The July 1 coupon will not be paid on 


Vol. 57—No, 2 


the Scranton Railway Company collateral trust fives, but will be 
paid on Carbondale Railway Company general fives if and when 
exchange is made. 

The New York Up-State Public Service Commission has auth- 
orized the Bath Electric and Gas Light Company to execute a 
first mortgage upon all its property, to secure $250,000 in thirty- 
year five per cent bonds, and to issue at present $150,000 of these 
bonds, $44,500 of the bonds to be sold at not less than 80, for im- 
provements to plant. The balance of the bonds authorized at this 
time are to be used to refund $100,000 of the outstanding bonds. 
and discharge $31,990 bills payable. 

It is now known that the Philadelphia Rapid Transit Company 
will show a loss in gross receipts for the year ending June 30 of 
less than $300,000. This is a more favorable result than has been 
anticipated. A few weeks ago the estimate was $400,000, while 
during the strike predictions of much heavier losses were freely 
made. June earnings made an excellent comparison with the 
year, despite the rains in the early part of the month, and even 
when allowance is made for the fact that during the first three days 
of last June a strike was in progress. In the fair weather of the 
latter part of the month gains were very marked. 


DIVIDENDS. 


American Gas and Electric Company; quarterly dividend of 
one per cent on the common stock, payable July 12 to stock of 
record July 5. 

Bell Telephone of Philadelphia; quarterly dividend of one 
per cent, payable July 15. 

Boston Suburban Electric; preferred quarterly dividend of $1 
per share, payable July 15. 

Colorado Telephone Company; semi-annual dividend of three 
per cent, payable July 15. 

Fort Smith Light and Traction; preferred quarterly dividend 
of one and one-quarter per cent, payable July 15. 

Oklahoma Gas and Electric: preferred quarterly dividend of 
One ane three-quarters per cent, payable July 15. 

Ottumwa Railway and Light Company; preferred quarterly 
dividend of one ond three-quarters per cent, payable July 15. 

Public Securities; initial preferred dividend of seven per cent, 
payable July 1. 

San Diego Consolidated Gas and Electric; preferred quarterly 
dividend of one and three-quarters per cent, payable July 15. 

United States Light and Heating: preferred semi-annual divi- 
dend of three and one-half per cent, payable July 15. 
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PERSONAL MENTION. 


PAUL M. MOWREY, who was engaged in the electrical busi- 
ness in New York City, died recently after an illness of several 
months. Mr. Mowrey leaves a widow and four children. 


J. CHARLES RUNYON has been appointed designing engineer 
of the Post-Glover Electric Company of Cincinnati, Ohio. Mr. 
Runyon has for some time been engaged in the design of electrical 
machinery and apparatus. 


PROF. HATSUNE NAKANO, who holds the chair of electrical 
engineering in the College of Engineering of the University of 
Tokyo. is at present visiting this country. He received degrees 
from Cornell University in 1888 and 1889. 


W. S. DOREMUS. of Erie, Pa., has taken charge of the sales 
agency recently established by the General Electric Company in 
that city. The office was established for the convenience of the 
company’s patrons in northwestern Pennsylvania. 


WILLIAM F. DAWSON has returned from England and will co- 
operate with H. F. T. Erben, of the General Electric Company in 
direct-current design work. Mr. Dawson has been engaged in 
this work in England for the past five years, during which time 
he was connected with the British Thomson-Houston Company, 
Ltd. 


SILAS E. WEIR has accepted a position with the Triumph 
Electric Company of Cincinnati. as shop superintendent. Mr. Weir, 
who was formerly connected with The Western Electric Company 
of Chicago, has had a long and varied experience in the manufac- 
ture of direct and alternating-current machinery, and is peculiarly 
fitted to assume the responsibilities of the position he now holds. 


J. C. LAWLER. who has for some years been connected with 
the Colorado Springs Electric Company as electrical engineer. has 
resigned to become superintendent of the operating department of 
the Richmond Gas and Electric Company at Richmond, Ind. Both 
companies are controlled bv the Susquehanna Light. Power and 
Railway Company of New York, and Mr. Lawler's new position is 
in the nature of a promotion. 


CAPTAIN W. B. ROCKWELL, formerly general manager of 
the Syracuse and Suburban Railway, has been appointed general 
manager of the Eastern Pennsylvania Light. Heat and Power Com- 
pany. the Eastern Pennsylvania Railways Company, the Pittsville 
Union Traction Company, and the Tumbling Rock Park Associa- 
tion. The companies control seven railroads, the superintendents 
of which are responsible to Captain Rockwell. 


J. P. CLARK, an electrical engineer, from the State of Michi- 
gan. has been elected vice-president and general manager of the 
Piedmont Traction Company, which has been termed the “North 
Carolina end” of the proposed 250-mile interurban electric railway 
system which the Southern Power Company has under considera- 
tion, and for which provision has been made in South Carolina’ for 
lines connecting Anderson, Greenville and Spartanburg. The Pied- 
mont Traction Company, of which Mr. Clark is made general man- 
ager, is at present engaged in working out plans for an interurban 
line connecting Piedmont, North Carolina, mill towns, including Mt. 
Holly, eleven miles west of Charlotte. and probably Gastonia. and 
other points. 


J. R. RICHARDSON, who recently became manager of the 
Chicago office of the Pacific Electric Heating Company, has ex- 
perienced rapid promotion since he became connected with that 
office about two years ago as general utility man. He obtained 
his technical training while a 
student at Armour Institute of 
Technology, but secured much 
practical experience while 
working for various electrical 
companies during his summer 
vacations. When leaving col- 
lege, however, he was content 
to start at the bottom and be- 
came the shipping clerk. re- 
ceiving clerk and general office 
boy of the Pacific Electric 
Heating Company. In October. 
1998. a factory was opened in 
Chicago for the repair of elec- 
tric flatirons and their as- 
sembling after shipment from 
the main works. Mr. Richard- 
son was placed in charge of 
this factory which has steadily 
grown in importance. Recent- 
ly he was placed in charge of the Chicago sales office of the com- 
pany as well and has just completed the reorganization of both 
this department and the Chicago factory to meet the rapidly 
i demands of the company's business in the Chicago terri- 
ory. 
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PROPOSALS. 


POST OFFICE, LITCHFIELD, ILL.- The office of the Super- 
vising Architect, Washington, D. C., will receive sealed bids until 
August 3, for the construction, complete (including plumbing, gas 
piping, heating apparatus, electric conduits and wiring), of the 
United States Post Office at Litchfield, Ills., in accordance with 
drawings and specifications, copies of which may be obtained from 
the custodian of site at Litchfield, Ills., or at the Supervising Archi- 
tect’s office. 

POST OFFICE, DECORAH, IA. The office of the Supervising 
Architect, Washington, D. C., will receive sealed bids until Au- 
gust 10, for the construction. complete, (including plumbing. gas 
piping, heating apparatus, electric conduits and wiring), of the 
United States Post Office at Decorah, lowa, in accordance with 
the drawings and specification, copies of which may be obtained 
from the custodian of site at Decorah, Ia., or at the Supervising 
Architect's Office. 

POSTOFFICE. AMSTERDAM, N. Y¥.—The office of the Super- 
vising Architect, Washington. D. C., will receive sealed bids until 
August 8, for the construction, complete, (including plumbing, gas 
piping, heating apparatus, electric conduits and wiring), of the 
United States Post Office at Amsterdam, N. Y.. in accordance with 
the drawings and specification, copies of which may be obtained 
from the custodian of site at Amsterdam, N. Y., or the Supervis- 
ing Architect's office. 


NEW PUBLICATIONS. 


THE ADVANCE BIO-BULLETIN. -In the June 13 publication 
of this name is contained a paper on “Graphite,” read by Dr. Ed- 
ward G. Acheson before the Automobile Club of America, in New 
York City and before the National Gas and Gasoline Engine Trades 
Association, Cincinnati, Ohio. A number of very interesting points 
regarding Mr. Acheson's investigations and discoveres are men- 
toned and much information given as to the properties of “Oildag.” 
One of the features of this number is a sketch of the life of Doctor 
Acheson. 

TESTS OF TIMBER BEAMS. This publication, by Arthur N. 
Talbot, issued as Bulletin No. 41 of the Engineering Experiment 
Station of the University of Ilinois., is a detailed report of the 
tests of a large number of full-size timber bridge stringers. The 
test beams included new, seasoned, and creosoted wood of several 
species. The report also gives the result of shear and bending 
tests on specimens cut from the large beams. Important conclu- 
sions concerning strength and other properties of structural tim- 
ber are given. 

REPORT OF COAST AND GEODETIC SURVEY. The Coast 
and Geodetic Survey has recently published the results of magnetic 
observations made at the Honolulu observatory in 1905 and 1906. 
Hourly readings of the declination, the horizontal and the vertical 
intensity of the earth's field, are given, with a summary of monthly 
means. A record of earthquakes and magnetic storms is also in- 
cluded. Copies of this publication may be had upon application to 
the Superintendent of the Coast and Geodetic Survey, Washing- 
ton. D. C. 

THE TELEPHONE REVIEW. The June number of this pub- 
lication, which is designed for circulation among the employes of 
the New York Telephone Company. contains an interesting ac- 
count of the evolution of the telephone systems of the New York 
City police department. A series of illustrations is used to show 
the various steps in the development of the system. This, the 
first number of the monthly magazines, gives promise of an inter- 
esting publication. The magazine has no subscription price and 
carries no paid advertising. being for educational purposes only. 


ENGINEERING DATA ON THE SANITARY DISTRICT OF 
CHICAGO.—A pamphlet bearing this title has been issued by the 
Sanitary District of Chicago, under date of June, 1910, and con- 
tains brief engineering data on all of the engineering ventures of 
the District. The data on the main channel, power house, trans- 
mission lines, north shore channel, pumping stations and sub- 
channels is compiled in a convenient manner bringing out all of 
the essential points. In addition there is a map of the territory 
covered by the District and detailed information as to how to reach 
all points mentioned. 


NEW INCORPORATIONS. 


LAUREL, DEL. The Delaware Electrical Safety Company has 
been incorporated to deal in electric goods of all kinds. The cap- 
ital stock is $10.000. 

PORTLAND, ME.- The Wirt Electric Specialty Company has 
been incorporated with a capital of $50,000 to manufacture and 
deal in electrical and other apparatus and machinery. T. L. Cro- 
tean of Portland is president, and Albert T. Jones treasurer. 


CHICAGO, ILL.—The Eclipse Electrical Manufacturing Corm- 
pany has been incorporated with a capital of $15,000 to do electrical 
work and to manufacture and deal in electrical appliances. The 
incorporators are: William E. Bodenstab, John Renner and Fred- 


erick Kirchhoff. 
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INDUSTRIAL ITEMS. 


THE McROY CLAY WORKS, Chicago, Ill., has issued its July 
calendar and blotter, advertising McRoy conduits. 

THE ELECTRICAL ALLOY COMPANY, Morristown, N. J., 
has issued as leaflets, price lists of its copper, brass and eighteen 
per cent German silver ribbon. 


THE NEW YORK & OHIO COMPANY, Warren, Ohio, gives 
in its June price list of Packard lamps, the prices on its small 
low-voltage lamps and bases. Directions on ordering automobile 
lamps are also sent for the benefit of the general buyer. 

THE S. K. ELLIOT ELECTRIC COMPANY, Cleveland, O.. an- 
nounces that it has since July 1, discontinued the sale of West- 
inghouse generators, motors, etc., and will hereafter deal only in 
apparatus manufactured by the Fort Wayne Electric Works of 
Fort Wayne, Ind. | 

THE HOLOPHANE COMPANY, of Newark, Ohio, has recently 
Opened an office in Philadelphia, Pa., in the Stephen Girard Build- 
ing, No. 21 South Twelfth Street, Room No. 1222. With the office 
in this location the company will be at the disposal of the archi- 
tects, fixture houses and jobbers of the city. 


THE STONE & WEBSTER ENGINEERING CORPORATION, 
Boston, Mass., presents in booklet form a complete list of “Work 
Done and Work Doing.” The booklet, which covers the second 
quarter of 1910, is very well compiled and gives an excellent idea 
of the wide scope of the operations of this company. 


THE C. W. HUNT COMPANY, New York, N. Y., builders of 
coal-handling, conveying and hoisting machinery, has Opened of- 
fices at State Bank Building, Richmond, Va., and also at 607 
Rhodes Building, Atlanta, Ga., with W. F., Lee, for several years 
preliminary engineer to the company, in supervision. 


THE J. LANG ELECTRIC COMPANY, Chicago, Ill., has pub- 
lished tables of carrying capacity of copper wire and of wire size 
for direct current motors, in connection with a diagram of a 
McWilliams “Meterite” Panel board. The whole is printed on a 
chart which may be hung on the wall and is so arranged that any 
data desired may be found in a moment. 


THE MOORE LIGHT COMPANY, Newark, N. J., has been in- 
corporated to handle the manufacture and sale of the Moore Light 
under license from the Moore Electrical Company. The Moore 
Electrical Company will continue as a holding company and own 
the Moore Light patents. The general offices and factory of the 
Moore Light Company will continue at 169 Malvern Street. Newark, 
New Jersey. 


THE GUARANTEE ELECTRIC COMPANY, Chicago, Ill., an- 
nounces that it is now located in a new building at the corner of 
Clinton and Van Buren streets and has a larger and more com- 
plete line of second-hand motors, generators, etc., than even. The 
new building is thoroughly equipped with modern machinery, 
and is of such size as to meet with the requirements of the 
business for some years to come. 


THE PETTINGELL-ANDREWS COMPANY, Boston, Mass., 
publishes as a feature article in its July number of Juice, a con- 
versation between a salesman and a prospective buyer. Other spe- 
cial articles are “Economy in Construction Material,” “Universal 
Switch Boxes.” There are also some trade tips to central sta- 
tions on “Exemplar” irons, an article on Manson tape for auto- 
mobile and motor-boat trade, and some information on the Schafer 
guy clamp. 

THE AMERICAN ELECTRIC FUSE COMPANY, Muskegon, 
Mich., has published booklet No. 350 on enameled magnet wire, 


treating both of the special properties of the product and of some 
of its uses. The publication has two objects; first, to set forth 
in easily understood terms the advantage to be gained from using ` 
enamel-insulated instead of fabric-insulated wire, and second. to 
call attention to the facilities and equipment which the company 
has for manufacturing the wire. The booklet is well illustrated 
and contains a number of diagrams, pictures of windings and 
views taken in various parts of the shops. 

THE WESTERN ELECTRIC COMPANY has just issued its 
bulletin No. 1110-1 describing telephones and signaling apparatus 
for mines. It contains two double-page lay-outs. one a mine plan, 
the other a wiring diagram for signaling sets and telephones. The 
bulletin is profusely illustrated with photographs. It contains cuts 
of the No. 343-A emergency set for mine use, the No. 1336 type 
metal mine telephone set and the No. 341 emergency signal bell, 
‘ogether with desk and wall type magneto telephones, and a de- 
scription of the availability of each of these instruments for vary- 
ing uses in mines. The ground plan shows the location of the 
apparatus for a combined telephone system and emergency sig- 
naling system in a mine. This plan has been made expressly to 
comply with the law relating to telephones and gongs in the state 
of Illinois, and it covers a complete protective system for mines. 
It is followed by a wiring diagram of a combined system of mine 
telephones and emergency signaling bells. 

THE ALLIS-CHALMERS COMPANY, Milwaukee, Wis., has dis- 
tributed to the trade Bulletin 1070, entitled “Barometric Con- 
densers, Type B.” This condenser is said to be the most simple 
and efficient apparatus of this type which has thus far been de- 
veloped. The condenser head is built entirely of cast iron, and 
the interior construction includes no bolts, screws, rivets, or any 
parts that can get out of place, and nothing that requires adjust- 
ment or attention. Each nozzle is cast on a different section of the 
condenser so that it may be turned in any direction to suit local 
conditions. The overflow pipe comes in service only on full loads 
and overloads, and also prevents, at all times, flooding the con- 
denser, regardless of the quantity of water which may be pumped 
into it. The water and air separator, to prevent water going over 
into the dry-air pump, is generally placed on top of the condenser 
head, but in some cases, where the head room is limited, it is 
placed beside the condenser and connected with the top of same 
with piping, the drain from the separator being run either into 
the overflow pipe or hot well, to best suit local conditions. The 
air is taken from the side near thé top of the water and air sep- 
arator, to the dry-air pump. Copies of this bulletin may he had 
on application to the company. 


DATES AHEAD. 


National Electric Contractors’ Association. Annual] conven- 
tion, Altantic City, N. J., July 20, 21 and 22. 

Ohio Electric Light Association. Annual convention, Cedar 
Point. Ohio, July 26, 27 and 28. 

Michigan Electrical Association. Annual convention, Port 
Huron, Mich., August 16, 17 and 18. ; 

League of American Municipalities. Annual convention. 
Paul, Minn., August 23-26, 

Pacific Coast Electrical Exposition. San Francisco, Cal. Au 
gust 20 to August 27, 1910. T 

New England Section, National Electric Light Association. 
Fall convention, Pleasant Point, New London, Conn., September 13 
and 14. 

Colorado Electric Light, Power and Railway Association. Next 
convention, Glenwood Springs, Col., September 21, 22 and 23. 

American Street and Interurban Railway Association. Am 
nual convention, Atlantic City, N. J., October 10-14. 


St. 


Directory of Electrical and Allied Engineering and Scientific Societies 


(Published in the second issue of each month.) 


ALABAMA LIGHT AND TRACTION ASSOCIATION. Secretary, 
Lloyd Lyon, secretary and auditor Mobile Light and Railway 
Company, 158 Government Street, Mobile, Ala. 

AMERICAN ASSOCIATION OF ELECTRIC MOTOR MANUFAC- 
TURERS. Secretary, W. H. Tapley, 29 West Thirty-ninth 
Street, New York, N. Y. 

AMERICAN ASSOCIATION FOR THE ADVANCEMENT OF 
SCIENCE. Secretary, L. O. Howard, Smithsonian Institution, 
Washington, D. C. 

AMERICAN ELECTROCHEMICAL SOCIETY. Secretary, Dr. J. W. 
Richards, Bethlehem, Pa. 

AMERICAN ELECTROTHERAPEUTIC ASSOCIATION. Secretary, 
Dr. Albert C. Geyser, 352 Willis Avenue, New York City. 
AMERICAN FOUNDRYMEN’S ASSOCIATION. Secretary, Dr. 

Richard Moldenke, Wachtung, N. J. 

AMERICAN INSTITUTE OF ELECTRICAL ENGINEERS. Secre- 
tary, Ralph W. Pope, Engineering Societies Building, 29 West 
Thirty-ninth Stret, New York city. 

i AMERICAN INSTITUTE OF MINING ENGINEERS. Secretary, 


i W. Raymond, 29 West Thirty-ninth Street. New York 

city. 

AMERICAN MATHEMATICAL SOCIETY. Secretary. F. N. Cole. 
50 West One Hundred and Sixteenth Street, New York city. 

AMERICAN PHYSICAL SOCIETY. Secretary, Prof. Ernest Mer- 
ritt, Cornell University, Ithaca. N. Y. 

AMPRICAN RAILWAY MASTER MECHANICS’ ASSOCIATION 
Secretary, J. W. Taylor, Old Colony Building, Chicago, III. 
AMERICAN ROENTGEN-RAY SOCIETY. Secretary, Dr. G. C 

Johnson, 514 Bijou Building, Pittsburg, Pa. 

AMERICAN SOCIETY FOR TESTING MATERIALS. Secretary. 
Prof. Edgar Marburg, University of Pennsylvania, Philadel- 
phia, Pa. 

AMERICAN SOCIETY OF MECHANICAL ENGINEERS. Secre- 
a Calvin W. Rice, 29 West Thirty-ninth Street, New York 

AMERICAN SOCIETY OF CIVIL ENGINEERS. Secretary, Charles 
Warren Hunt, 220 West Forty-seventh Street, New York city. 
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AMERICAN SOCIETY OF MUNICIPAL IMPROVEMENTS. Secre- 
tary, A. P. Folwell, Flatiron Building, New York city. 

AMERICAN STREET AND INTERURBAN RAILWAY ASSOCIA- 
TION. Secretary, H. C. Donecker, Engineering Societies Build- 
ing. 29 West Thirty-ninth Street, New York city. 

AMERICAN STREET AND INTERURBAN RAILWAY ACCOUNT- 
ANTS' ASSOCIATION. Secretary, H. E. Weeks, secretary and 
treasurer Tri-City Railway Company, Davenport, Iowa. 

AMERICAN STREET AND INTERURBAN RAILWAY CLAIM 
AGENTS’ ASSOCIATION. Secretary, B. R. Davis, claim agent 
Columbus Railway and Light Company. Columbus, Ohio. 

AMERICAN STREET AND INTERURBAN RAILWAY ENGINEER- 
ING ASSOCIATION. Secretary, J. W. Corning, electrical engi- 
neer Boston Elevated Railway Company, Boston, Mass. 

AMERICAN STREET AND INTERURBAN RAILWAY TRANS- 
PORTATION AND TRAFFIC ASSOCIATION. Secretary, H. C. 
Donecker, Engineering Societies Building, 29 West Thirty-ninth 
Street, New York city. 

AMERICAN STREET AND INTERURBAN RAILWAY MANU- 
FACTURERS’ ASSOCIATION. Secretary, George R. Keegan, 
2521 Park ow Building, New York city. 

ARKANSAS ASSOCIATION OF PUBLIC UTILITY OPERATORS. 
Secretary, J. E. Cowles, superintendent of lighting, Hot Springs. 
Lizht and Railway Company, Hot Springs. Ark. 

ARKANSAS INDEPENDENT TELEPHONE ASSOCIATION. Sec- 
retary, Charles F. Speed, Texarkana, Ark. 

ASSOCIATION OF EDISON ILLUMINATING COMPANIES. Sec- 
retary. N. T. Wilcox. Lowell, Mass. 

ASSOCIATION OF EDISON PURCHASING AGENTS. Secretary, 
H. F. Frassee, Edison Electrice TJuminating Company, Brook- 
Iyn. N. Y. 

ASSOCIATION OF ELECTRIC LIGHTING ENGINEERS OF NEW 
ENGLAND. Secretary. W. H. Cole, Waltham, Mass. 

ASSOCIATION OF ENGINEERING SOCIETIES. Secretary, Fred 
Brooks, 351 Mills Street. Boston, Mass. 

ASSOCIATION OF IRON AND STEEL ELECTRICAL ENGINEERS. 
Secretary, G. H. Winslow, Perry-Payne Building, Cleveland, 
Ohio. 

ASSOCIATION OF RAILWAY ELECTRICAL ENGINEERS. Sec- 
retary, G. B. Colgrove. Illinois Central Railroad. Chicago, MI. 

ASSOCIATION OF RAILWAY TELEGRAPH SUPERINTEND- 
ENTS. Secretary, P. W. Drew. Minnesota, St. Paul & Sault 
Ste. Marie Railroad, Chicago, Nì. 

CALIFORNIA ELECTRIC RAILWAY ASSOCIATION. Secretary, 
L. E. W. Pioda. Oak and Broderick Streets. San Francisco, Cal. 

CALIFORNIA INDEPENDENT TELEPHONE ASSOCIATION. Sec- 
retary. P. T. Whittier, Spencer, Cal. 

CANADIAN ELECTRICAL ASSOCIATION. Secretary, T. S. Young. 
Confederation Life Building. Toronto, Canada. 

CANADIAN STREET RAILWAY ASSOCIATION. Secretary, Acton 
Burrows, 157 Bay Street. Toronto, Canada. 

CENTRAL ELECTRIC RAILWAY ASSOCIATION. Secretary, A. L. 
Neereamer, Traction Terminal Building, Indianapolis. Ind. 
CENTRAL ELECTRIC TRAFFIC ASSOCIATION, Secretary, J T. 
Brittson. assistant claim agent Chicago, South Bend & North- 

ern Indiana Railway Company. South Bend, Ind. 

COLORADO ELECTRIC LIGHT, POWER AND RAILWAY ASSO- 
CIATION. Secretary, J. C. Lawler, Colorado Springs. Colo. 
CONNECTICUT STATE STREET RAILWAY ASSOCIATION. 

Secretary, F. W. Poole, Bridgeport. Conn. 

ELECTRICAL CLUB OF CALIFORNIA. Secretary, Russel D. 
Holabird. Argonaut Hotel, San Francisco, Cal. 

ELECTRICAL CONTRACTORS’ ASSOCIATION OF INDIANA. Sec- 
retary, George Skillman, Indianapolis, Ind. 

ELECTRICAL CONTRACTORS’ ASSOCIATION OF NEW YORK 
STATE. Secretary, George William) Russell, Jr., 25 West 
Forty-second Street. New York city. 

ELECTRICAL CONTRACTORS’ ASSOCIATION OF STATE OF 
MISSOURI. Secretary, Ernest S. Cowle, 1613 Crand Avenue, 
Kansas City, Mo. 

ELECTRICAL CREDIT ASSOCIATION OF CANADA, LIMITED. 
Secretary, William R. Staveley. Royal Insurance Building, 

f Montreal. Canada. 

ELECTRICAL CREDIT ASSOCIATION OF CHICAGO. Secretary, 
Frederick P. Vose, 1343 Marquette Building, Chicago. T. 

ELECTRICAL CREDIT ASSOCIATION OF PHILADELPHIA. Sec- 
AN: John W. Crum, 1324 Land Title Building, Philadelphia. 
a. 

ELECTRICAL CREDIT ASSOCIATION OF THE PACIFIC COAST. 
oe Albert H. Elliott, Harding Building, San Francisco. 

ELECTRICAL CREDIT SOCIETY OF NEW YORK. 
Franz Neilson, $0 Wall Street, New York city. 

ELECTRIC CLUB OF CHICAGO. Secretary, F. S. Hickok, Mar- 
quette Building. Chicago, Ill. 

ELECTRIC VEHICLE AND CENTRAL STATION ASSOCIATION. 

ue a H. T. Sands. 139 Pleasant Street, Malden, Mass. 

“MPIRE STATE GAS AND ELECTRIC ASOCIATION. Secretary, 
aoe H. P. Chapin, 29 West Thirty-ninth Street. New York 

ENGINEERS) CLUB OF PHILADELPHIA. Secretary, H. G. Per- 

ng, 1317 Spruce Street, Philadelphia, Pa. 


Secretary, 
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ENGINEERS’ SOCIETY OF MILWAUKEE. Secretary, W. Fay 
Martin, Milwaukee, Wis. 

ENGINEERS’ SOCIETY OF WESTERN PENNSYLVANIA. Secre- 
tary, Elmer K. Hiles, 2511 Oliver Building, Pittsburg, Pa. 
FLORIDA ELECTRIC LIGHT AND POWER ASSOCIATION. Sec 

retary, H. C. Adams, West Palm Beach, Fla. 

FRANKLIN INSTITUTE. Secretary, Dr. R. B. Owens, 15 South 
Seventh Street, Philadelphia. Pa. 

ILLINOIS ELECTRICAL CONTRACTORS ASSOCIATION, Secre- 
tary. M. N. Blocmenthal, Chicago, IH. 

ILLINOIS INDEPENDENT TELEPHONE ASSOCIATION. 
tary. C. A. Camp, Henry, IHN. 

ILLINOIS STATE ELECTRICAL ASSOCIATION. Secretary, H. È 
Chubbuck,. Maver Building. Peoria, IH. ’ 

ILLUMINATING ENGINEERING SOCIETY. Secretary, Preston 
S. Millar. Engineering Societies Building, 33 West Thirty-ninth 
Street. New York city. 

INDEPENDENT TELEPHONE ASSOCIATION OF TEXAS AND 
LOUISIANA. Secretary, C. A. Shock. Sherman, Tex. 

INDIANA ELECTRIC LIGHT ASSOCIATION. President and act- 
ing secretary. C. C. Perry, Indianapolis Light and Heat Com- 
pany. 

INDIANA INDEPENDENT TELEPHONE ASSOCIATION. 
tary, Walter J. Uhl, Logansport, Ind. 

INTERNATIONAL ASSOCIATION OF MUNICIPAL ELECTRI- 
CIANS. Secretary, Frank P. Foster, Corning, N. Y. 

IOWA ELECTRICAL ASSOCIATION. Secretary, W. N. Keiser. 
Des Moines, Towa. 

IOWA INDEPENDENT TELEPHONE ASSOCIATION. 
W. J. Thill, Des Moines, Iowa, 

IOWA STREET AND INTERURBAN RAILWAY ASSOCIATION 
Secretary, George M. McCartney. Des Moines. Iowa. 

KANSAS GAS, WATER, ELECTRIC LIGHT AND STREET RAMIL- 
WAY ASSOCIATION. Secretary, James D. Nicholson, Newton, 
Kan. 

KENTUCKY INDEPENDENT TELEPHONE ASSOCIATION. Sec- 
retary, W. G. Turpin, Henderson, Ky. 


Secre- 


Secre 


Secretary, 


MAINE ELECTRIC ASSOCIATION. Secretary, F. D. Gordon, Au- 


burn, Me. 

MAINE INDEPENDENT TELEPHONE ASSOCIATION. Secretary, 
M. E. Crow. Houlton. Me. 

MAINE STREET RAILWAY ASSOCIATION. 
Newman. 471 Congress Street, Portland. Me. 

MASSACHUSETTS STREET RAILWAY ASSOCIATION. 
tary. Charles S. Clark. 70 Kilby Street. Roston, Mass. 

MASTER CAR RUILDERS’ ASSOCIATION. Secretary., J. W. Tay- 
lor. 390 Old Colony Building, Chicago, M. 

MICHIGAN ELECTRIC ASSOCIATION. Secretary and treasurer., 
A. P. Biggs, Detroit, Mich. 

MICHIGAN INDEPENDENT TELEPHONE ASSOCIATION. Secre- 
tary. A. A. Burch, Battle Creek. Mich. 

MINNFSOTA ELECTRICAL ASSOCIATION. Secretary-treasurer. 
D. C. Gordon. Little Falls, Minn. 

MISSISSIPPI ELECTRICAL ASSOCIATION. Secretary, J. Abbott, 
manager Jackson Electric Railway, Light and Power Company, 
Jackson, Miss. 

MISSOURI ELECTRIC, GAS, STREET RAILWAY AND WATER 
WORKS ASSOCIATION. Secretary, N. J. Cunningham, Spring- 
field. Mo. 

MISSOURI INDEPENDENT TELEPHONE ASSOCIATION. Secre- 
tary, George W. Schwerer., Windsor, Mo. 

MUNICIPAL LIGHTING ASSOCIATION OF MASSACHUSETTS. 
Secretary, J. C. Norcross, Reading, Mass. 

NATIONAL ACADEMY OF SCIENCES. Secretary, Arnold Hague, 
United States Geological Survey, Washington. D. C. 

NATIONAL ARM. PIN AND BRACKET ASSOCIATION. Secretary, 
T. B, Mavers, Madison. Ind. 

NATIONAL DISTRICT HEATING ASSOCIATION. 
L. Gaskill. Greenville, Ohio. 

NATIONAL ELECTRICAL CONTRACTORS’ ASSOCIATION OF 
THE UNITED STATES. Secretary, N. H. Morton. 41 Martin 
Building, Utica, N. Y. 

NATIONAL ELECTRIC CREDIT ASSOCIATION. Secretary, Fred- 
eric P. Vose, 1343 Marquette Building, Chicago, TMN. 
NATIONAL ELECTRICAL INSPECTORS’ ASSOCIATION. 
tarv. T. H. Day. 27 Pliny Street. Hartford. Conn. 
NATIONAL ELECTRIC LIGHT ASSOCIATION. Secretary, T. C. 

Martin, 33 West Thirty-ninth Street, New York city. 

NATIONAL INDEPENDENT TELEPHONE ASSOCIATION. Sec- 
retary, J. B. Ware, Monadnock Block, Chicago, Il. 

NEBRASKA ASSOCIATION OF INDEPENDENT TELEPHONE 
COMPANIES. Secretary, Charles H. Hood, Lincoln, Neb. 

NEBRASKA ELECTRICAL ASSOCIATION. Secretary, Frank Mc- 
Master, Beatrice, Neb. 

NEW ENGLAND ELECTRICAL CREDIT ASSOCIATION. 
tary Alton F. Tupper, 84 State Street. Boston, Mass. 

NEW ENGLAND SECTION, NATIONAL ELECTRIC LIGHT ASSO- 
CIATION. Secretary, L. D. Gibbs, 39 Boylston Street, Boston, 
Mass. 

NEW ENGLAND STREET RAILWAY CLUB. Secretary, John J. 
Lane, 12 Pearl Street, Boston, Mass. 

NEW YORK ELECTRICAL SOCIETY. Secretary, G. H. Guy, En- 


Secretary, E. A. 


Secre- 


Secretary, D. 


Secre- 


Secre- 
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gineering Societies Building, 29 West Thirty-ninth Street, New 
York city. 

NEW YORK RAILROAD CLUB. Secretary, H. D. Vote, 95 Liberty 
Street, New York, N. Y. 

NEW YORK STATE INDEPENDENT TELEPHONE ASSOCIA- 
TION. Secretary, R. Max Eaton, Niagara Falls, N. Y. 

NORTHWEST ELECTRIC LIGHT AND POWER ASSOCIATION. 
Secretary, N. W. Brockett, Cataract Building, Seattle, Wash. 

OHIO ELECTRIC LIGHT ASSOCIATION. Secretary, D. L. Gas- 
kill, Greenville, Ohio. . 

OHIO INDEPENDENT TELEPHONE ASSOCIATION. 
Ralph Reamer, Columbus, Ohio. 

OHIO SOCIETY OF MECHANICAL, ELECTRACAL AND STEAM 
ENGINEERS. Secretary, Prof. F. E. Sanborn, Ohio State Uni- 
versity, Columbus, Ohio. 

OKLAHOMA ELECTRIC LIGHT, RAILWAY AND GAS ASSOCIA- 
TION. Secretary. Galen Crow, Guthrie, Okla. 

OLD-TIME TELEGRAPHERS’ AND HISTORICAL ASSOCIATION. 
Secretary, Frank J. Sherrer, 195 Broadway, New York city. 
ORDER OF THE REJUVENATED SONS OF JOVE. Mercury, Roy 

M. Van Vliet, Monadnock Block, Chicago, Il. 

PENNSYLVANIA ELECTRIC ASSOCIATION. 
Dusen Rickert, Pottsville, Pa. 

PENNSYLVANIA STATE INDEPENDENT TELEPHONE ASSO- 
CIATION. Secretary, H. E. Bradley, 135 South Second Street, 
Philadelphia, Pa. 

PENNSYLVANIA STATE STREET RAILWAY ASSOCIATION. 
Secretary, Charles H. Smith, Lebanon, Pa. 

PIKE'S PEAK POLYTECHNIC SOCIETY. Secretary, E. A. Saw- 
yer, Colorado Springs, Colo. 

PITTSBURG ELECTRIC BOOSTERS’ CLUB. Recording Watt- 
meter, O. R. Rombach, 919 Liberty Avenue, Pittsburg, Pa. 
RAILWAY SIGNAL ASSOCIATION. Secretary, C. C. Rosenberg, 

Bethlehem, Pa. 
SOCIETY FOR THE PROMOTION 


Secretary, 


Secretary, Van 


OF ENGINEERING EDUCA- 
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SOCIETY OF AUTOMOBILE ENGINEERS. Secretary. Alexander 
Churchward, 30 Church Street, New York city. 

SOCIETY OF WIRELESS TELEGRAPH ENGINEERS. Secretary, 
E. D. Forbes, 96 Franklin Street, South Framingham, Mass. 
SOUTH DAKOTA INDEPENDENT TELEPHONE ASSOCIATION. 

Secretary-treasurer, E. R. Buck, Hudson, S. D. 

SOUTHWESTERN ELECTRICAL AND GAS ASSOCIATION. 
retary, W. B. Head, Stephensville, Tex. 

STREET RAILWAY ASSOCIATION OF THE STATE OF NEW 
YORK. Secretary, C. Gordon Reel. Kingston, N. Y. 

TELEPHONE SOCIETY OF NEW YORK. Secretary. T. H. Law- 
rence, Eighteenth Street and Irving Place, New York city. 

TEXAS INDEPENDENT TELEPHONE ASSOCIATION. Secretary, 
T. A. Gould, Ennis, Tex. 

UNDERWRITERS’ NATIONAL ELECTRIC ASSOCIATION. Sec- 
retary Electrical Committee, C. M. Goddard, 141 Milk Street, 
Boston, Mass. 

VERMONT AND NEW HAMPSHIRE INDEPENDENT TELE- 
PHONE ASSOCIATION. Secretary-treasurer, E. B. Seeley, St. 
Johnsbury, Vt. 

VERMONT ELECTRICAL ASSOCIATION. Secretary, 
den, Manchester, Vt. 

WASHINGTON SOCIETY OF ENGINEERS. 
F Street, Washington, D. C. 

WESTERN ASSOCIATION OF ELECTRICAL INSPECTORS. Sec- 
retary, W. S. Boyd, 125 Monroe Street, Chicago, Il. 

WESTERN SOCIETY OF ENGINEERS. Secretary, J. H. Warder, 
Monadnock Block, Chicago, Ill. 

WISCONSIN ELECTRICAL ASSOCIATION. 
Allen, Lake Geneva, Wis. 

WISCONSIN INDEPENDENT TELEPHONE ASSOCIATION. 
retary, J. C. Crowley, Jr., Superior, Wis. 


Secretary, H. H. Norris, Cornell University, Ithaca, 


Sec- 


A. B. Mars- 


John C. Hoyt, 1314 


Secretary. John S. 


Sec- 


RECORD OF ELECTRICAL PATENTS. 


Issued (United States Patent Office) June 28, 1910. 


962,417. ELECTRICAL RECEIVING APPARATUS. James Mur- 
ray Boyle, New York, N. Y. Filed July 28, 1905. A receiver 
comprising two physically different bodies of electrolyte has 
a minute region of connection and means for modifying this 


region. 
962,431. TYPE-CARRIAGE-PROPELLING MECHANISM FOR 
PRINTING TELEGRAPH RECEIVERS. George S. Hiltz. 


Brooklyn, N. Y., assignor to The Stock Quotation Telegraph 
Company, New York, N. Y. Filed Nov. 16, 1908. Describes 
mechanism in detail. 

962,435. INCANDESCENT LAMP SYSTEM. Yasuke Kawasaki. 
Vancouver, British Columbia, Canada. Filed July 28, 1908. De- 
scribes circuit connections for multifilament lamp. 


962,436. ILLUMINATED SIGN. Edgar J. Kellner and William F. 
Edwards, New York, N. Y. Filed Feb. 4, 1910. The device 
uses a rectangular receptacle adapted to contain illuminat- 
ing means, a cover for the receptacle consisting of a trans- 
parent plate and a rectangular frame L-shaped in cross-section 
adapted to support the plate, supporting means located within 
the receptacle and means adapted to co-operate therewith 
carried by the frame for retaining its edge portions in aline- 
ment with the edge portions of the receptacle. 


962,455. SERVICE CUT-OUT AND METERING APPARATUS. 
Thomas E. Murray, New York, N. Y. Filed Dec. 21, 1909. A 
metering panel. 

962,473. SWITCHBOARD CONSTRUCTION. William M. Scott, 
Philadelphia, Pa., assignor to The Cutter Electrical and Manu- 
facturing Company. Original application filed March 1, 
1905. Divided and this application filed Nov. 9, 1909. 
In combination with switchboard are busbars extending across 
the same, circuit leads, a plurality of automatic circuit-breakers 
mounted upon the switchboard and disposed one above an- 
other, the movable contact member of each circuit-breaker 
serving to connect a lead with a busbar, an upper terminal of 
a lower breaker disposed below an upper busbar, and the mov- 
able contact members of the breakers being mechanically inter- 
connected. 


962.492. RECORDING DEVICE. Geo. F. Card, Three Rivers, Mich. 
Filed Sept. 21, 1905. A clock-operated radially ruled record 
sheet is electromagnetically marked. 


962,497. VAPOR-ELECTRIC APPARATUS. John T. H. Dempster, 
Schenectady, N. Y., assignor to General Electric Company. 
Filed April 4, 1904. A vapor-electric apparatus comprises a 
vaporized electrode, a fluid-retaining solid electrode, and means 
for conducting products of condensation from the vaporizable 
electrode to the fluid-retaining chamber of the solid electrode. 


962,499. ELECTRIC HAMMER. Burton M. Dutton, Richmond, Va.. 
assignor of one-half to William H. Oxenheim, Richmond, Va. 
Filed Feb. 16, 1909. Includes a solenoid and plunger, ete. 


962,532. ELECTRIC FURNACE FOR METALLURGICAL PUR- 
POSES. Heinrich F. D. Schwan, Belleville. DI. Filed Mar. 
24, 1909. An annular electric furnace, having an alternating 


electric-current transformer located in its center, is provided 
with plurality of electrodes, one number of the electrodes com- 
prising each two parts, one of which is highly conductive for 
electricity while the other part is a 1esistance conductor being 
the electric terminal connecting by the highly conductive part 
with the transformer, while another number of the electrodes 
are normally good conductors for electricity and connecting 
with a direct-current generator. 


962,533. TROLLEY-SWITCH. Frank L. Sessions, Columbus, Ohio, 
assignor to the Jeffrey Manufacturing Company. Columbus, 
Ohio. Filed May 5, 1908. A trolley crossing switch. 


962,536. LIGHTNING-ARRESTING APPARATUS. Thomas M. 
Stevens, Watertown, Mass. Filed Jan. 3, 1910. A Jightning 
arresting structure comprises a pair of spaced masts, a cable 
extending between the masts, a plurality of clamps secured 
at intervals upon the cable, a plurality of looped metallic tubes 
secured to the clamps. electrical conductors extending from 
the tubes, and ground-plates to which the conductors are con- 
nected. 

962,552. FIRE-ALARM. Martin V. Crawford. Blaine. Wash. Filed 
Feb. 4, 1909. A thermo-responsive means for fire-alarm sys- 
tems comprises a fixed terminal and an elastic terminal, and 
a strand of horse hair for holding the elastic terminal away 
from the fixed terminal against its elastic tendency. 


962.589. RECEPTACLE OR SOCKET FOR ELECTRIC LAMPS. 
Walter S. Ryan, New York, N. Y., assignor of three-fourths to 
Louis Hengerer, New York, N. Y. Filed Aug. 21, 1909, An 
electric-lamp socket has diagonally disposed holes adapted to 
receive a holding device, and means to connect and disconnect 
the electric conductors therewith at will without severing the 
conductors, 

962.604. SPARK-PLUG. George Walzel, New York, N. Y. Filed 
Sept. 3, 1909. A spark plug is provided with a cap. an inclosed 
charge of platinum sponge, an openwork keeper that con- 
fines the platinum sponge within the cap, a first electrode 
centered upon the keeper, and a second co-operating electrode. 

962,645. TELEPHONE SYSTEM. Reason C. Livingston, Spring 
Valley, Minn. Filed May 21, 1908. A suitable main has its 
continuity broken at each station at two points; independently 
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operated switch each normally close a respective one of the 
breaks in the main; a telephone unit normally excluded 
from the main; a signal mechanism normally connected 
to the main through both switches and excluded from the re- 
spective side of the main by the operated switch; and means 
individual to each switch couple the telephone unit to the re- 
spective side of (he main. 

962,655. APPARATUS FOR ELECTROPLATING PIPES, ETC. 
Daniel Hayes Murphy, New Castle, Pa. Filed June 1, 1908. 
Includes provision for reciprocating the work. 


962.683. DYNAMO-ELECTRIC MACHINE. Miles Walker, Man- 
chester, England, assignor to Westinghouse Electric & Manu- 
facturing Company. Filed June 5, 1905. A dynamo-electric 
machine comprises a rotatable member having a slotted 
core, bar, conductors and substantially uniform length located 
in the core slots and projecting beyond the ends of the same, 
connector rings having perforations to receive the projecting 
ends and insulated from each other and from the bars except at 
such points as will serve to connect the bars into a complete 
magnetizing winding. 

962.687. SIGNALING DEVICE. Maurice J. Wohl, New York, and 
Harry Hertzberg, Brooklyn, N. Y., assignorsto Abbot A. Low, 
Horseshoe, N. Y.. Maurice J. Wohl, New York, N. Y., and Harry 
Hertzberg, Brooklyn, N. Y.. trustees. Filed Mar. 16, 1908. A 
signaling device comprises a diaphragm, a thermal expansible 
conductor in the signaling circuit, and mechanical multiplying 
connection between the conductor and the diaphragm. 

962.689. ELECTRICAL APPARATUS. Christian Aalborg, Wilkins. 
burg. Pa., assignor to Westinghouse Electric and Manufactur- 
ing Company. Filed July 8, 1909. The tank or casing of a 
transformer has a base-plate provided with groups of teeth to 
register with foot flanges of the end plates of the magnetiz- 
able core member of the transformer. 

962.692. ARC-LAMP. Thomas J. Anderson, Houston, Tex., assignor 


692.497.—-VAPOR ELECTRIC APPARATUS. 


to the Anderson-Lacy Electric Headlight Company, Houston, 
Tex. Filed Nov. 30, 1908. A carbon holder is described. 


962,694. PRINTING-TELEGRAPH RECEIVER. Marie Burry, New 
York, N. Y., executrix of John Burry, deceased, assignor to 
the Stock Quotation Telegraph Company, New York. Filed 
Aug. 27, 1908. The mechanism is described in detail. 


462,709. TELEGRAPHY. Isidor Kitsee, Philadelphia, Pa., assignor 
of one-half to William J. Latta, Philadelphia, Pa. Filed July 
9, 1906. A telegraphic alphabet. 


962,713. ELECTROPNEUMATICALLY OPERATED CONTROL- 
LER. Joseph N. Mohoney, Wilkinsburg. Pa., assignor to West- 
inghouse Electric and Manufacturing Company. Filed Sept. 
3, 1907. In combination with a series of independently oper- 
ated switches is an elastic fluid interlocking means therefor, 
and also electro-responsive means for initiating the action of 
the switches. 


962,726. INSULATING-BUSHING. Chester H. Thordarson, Chica- 
go, Ill. Filed Jan, 29, 1910. An insulating bushing for electric 
wiring comprises a headed insulating body, a split, screw- 
threaded sleeve adapted to be slipped endwise Over the body 
and having: means for locking it from rotation thereon and a 
flanged locking nut engaged over the sleeve and co-operating 
with means for locking the sleeve from endwise movement on 
the insulating body. 

962,732. ELECTRIC-ARC LAMP. Heinrich Beck, Frankfort-on- 
the-Main, Germany, assignor to Beck Fiaming Lamp Company, 
Canton, N. Y. Filed Nov. 15, 1906. Means for preserving & 


962,536. —-LIGHTNING ARRESTER. 
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uniform distance between the a.cing ends of a pair of elec 
trodes and in their longitudinal movement, comprise members 


connected to the electrodes and movable therewith. and 
projecting therefrom toward each other the members has 
ing relative longitudinal movement, a roller carried by 


one of the members and engaging the other, for preventing 
lateral displacement thereof. 


962.755. ELECTROPNEUMATIC TRACK -CHANNELER. Arthur 


Henry Gibson, Faston, Pa., assignor to Ingersoll-Range Com- 
pany, New York. Filed Mar. 22, 1907. Comprises a movable 
truck, truck-driving means, a double-acting fluid-presser mount- 
ed on the truck, a plurality of tools adjustably mounted on the 
truck, tool pistons and flexible tubes connecting opposite 
sides of the different tool pistons with opposite sides of the 
presser piston and also opposite sides of the different tool pis- 
tons with each other whereby the tools are driven simultane- 
ously in the same direction by the operation of the presser. 


962,759. ELECTRIC MEASURING INSTRUMENT. Robert D. 


Hickok, Atlanta, Ga. Filed June 4. 1909. An electrical meas. 
uring instrument includes acurrent coil, a turning magnetic ele- 
ment located in the field of the coil for actuation thereby. the 
coil being pivotally mounted to enable a uniform angular rela- 
tion between the coil and the element to be preserved under all 
conditions of current, and means connected to the element to 
Yieldingly hold the same in zero position. 


962.768. ELECTRIC SAD IRON. Henry G. Levy, San Francisco. 


Cal. Filed April 1, 1910. Has a removable handle, etc. 


962,772. FLEXIBLE CONDUIT. George A. Lutz, Plainfield. N. J.. 


assignor to American Circular Loom Company, Portland, Me 
Filed June 6, 1908. <A flexible tube comprises inner and outer 
strips bent into tubular form around their longitudinal axes 
and having corrugations, the joint of one strip being ont of 
line with the joint of the other strip. 


962.773. ELBOW FOR CONDUITS. George A. Lutz, Plainfield, 


N. J. Filed Aug. 3, 1908. An elbow for conduits is made in a 
piece of sheet metal bent into channel form having open-sided 
members at a right angle to each other, the open sides of the 
members facing each other of the members being permanently 
maintained at a right angle to each other, 
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962.793.- ELECTRIC HEATING UNIT, 


962,774. ELBOW FOR CONDUITS. George A. Lutz, Plainfield, N. 


J. Filed Aug. 13, 1908. An elbow for conduits has open side 
members at an angle to each other, the open sides of the mem- 
bers facing externally in different directions away from each 
other. 


962,793. ELECTRIC HEATING UNIT. Herbert M. Smith, Pitts- 


field, Mass., assignor to General Electric Company. Filed March 
29, 1909. An electric heater comprises a flat heating unit and 
a cup-shaped container therefor bent over the unit and having 
the metal reduced at the bend. 


962,795. INCANDESCENT ELECTRIC LAMP. Alexander F. F. 


Stodd, Paterson, N. J. Filed June 23, 1909. An incandescent 
electric bulb lamp has a neck which is provided with a stem 
which extends into the bulb and with a plurality of annular 
enlargements through which feed and return circuit wires are 
passed, and which are also provided with radially and down- 
wardly directed supports, and an Incandescent filament ig sus- 
T from the supports and lies in a horizontal plane below 
the stem. 


962,800. TELEPHONE SYSTEM. John R. Taylor, Schenectady. 


N. Y., assignor to General Electric Company. Filed May 3 
1909. A telephone system includes a transformer having two 
separate windings insulated from each other by a high-voktage 
insulation, receiving and transmitting apparatus connected to 
one of the transformer windings, a transmission circuit, a 
two-pole switch connecting the other transformer winding to 
and disconnecting it from the circuit, and a bell permanently 
connected across the circuit. 
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962,816. ELECTRICAL RECEPTACLE AND ROSETTE. Leger J. 
Castonguay, Bridgeport, Conn., assignor to The Bryant Electric 
Company, Bridgeport, Conn. Filed Dec, 17, 1908. An electrical 
appliance adapted for use at the flaring mouth of an electrical 
conduit, comprises an insulating body carrying terminals and 
having formed with the body a base flange by which it may be 
secured to the mouthpiece, the insulating flange having ex- 
tensions with threaded thimbles, securing screws and a cover 


held in place by the latter. 

962,817. TIME-LIMIT PROTECTIVE DEVICE FOR ELECTRIC 
CIRCUITS. Herbert W. Cheney, Norwood, Ohio., assignor to 
Allis-Chalmers Company and The Bullock Electric Manufac- 
turing Company. Filed May 27, 1907. A protective device for 
electric circuits, includes a body of matter which varies in 
volume upon changes in temperature, an electric circuit for 
heating the body of matter and including the latter and ar- 
ranged to be completed upon abnormal conditions in a circuit 
to be protected, a circuit-breaker in the last-named circuit ar- 
ranged to be tripped when the value of the body of the mat- 
ter reaches a predetermined value, and means for varying the 
rate at which the body of matter heats. 

962,835. MOTOR CONTROL. Hugo Heymann, Berlin, Germany. 
assignor to General Electric Company. Filed Feb. 26, 1910. 
In combination with a separately excited generator supplying 
current to a motor, are means for varying the field strength 
of the generator, a field regulator for the motor and means 
for preventing the operation of the regulator until the motor 
reaches a predetermined speed. 

962.856. STARTING DEVICE FOR ELECTRIC MOTORS. David 
H. Plank and Alfred C. Finney, Schenectady, N. Y., assignors 
to General Electric Company. Filed March 1, 1910. In com- 
bination with an alternating-current motor are: a supply cir- 
cuit, a transformer, a plurality of electromagnetically operated 
switches for first connecting the motor to the supply circuit 


DE- 


PROTECTION 
VICE. 


through the transformer and then connecting the motor di- 
rectly to the supply circuit, and means whereby the motor can 
be connected directly to the supply circuit only within a pre- 
determined interval after it has been connected and discon- 
nected from the supply circuit through the transformer. 
062.870. STORAGE BATTERY. Charles Frederick Washburn, New 
London, Conn. Filed Aug. 12, 1909. A plate made of a strip 
of lead is bent back upon itself so as to form bellows folds, 
and an aluminum plate bent back upon itself extends into the 


folds. 

962.884, THERMO-ELTCTRIC FURNACE-REGULATOR. James 
H. Bobbitt, Harvard, Nebr. Filed Oct. 7, 1908. The regulator 
comprises a furnace device, a motor mechanism connected 


therewith, a thermostatically-actuated switch, electrical means 
controlling the operation of the mechanism and connected jn 
circuit by the switch, oppositely disposed and spaced electro- 
magnets independently connected in circuit by the switch, a 
common index device actuated by the electromagnets for in- 
dicating the draft conditions of the furnace, an audible signal, 
and a make-and-break device operated by and connected with 
the motor mechanism for actuating the audible signal in a 
predetermined manner during the opening of the draft and in 
a different manner during the closing of the draft. 


962,910. APPARATUS FOR THE CONTINUOUS MANUFACTURE 
OF FILAMENTS. Georges Michaud and Eugene Delasson, 
Montreuil, Seine, France. Original application filed Oct. 30, 
1907. Divided and this application filed Sept. 30, 1908. Appar- 
atus for the manufacture of filaments from oxides of the rare 
metals, comprises a press adapted to receive agglomerated raw 
material, a nozzle through which the material is caused to pass 
by the press for forming a filament, an electric furnace hav- 
ing an infusible tube through which the filament passes and 
electric carbons for producing an arc for heating the tube, 
and a knife arranged at the extremity of the infusible tube 
for severing the filament as it leaves the tube. 

‘962,921. TERMINAL FOR ELECTRIC CONDUCTORS. Eberhard 
Schneider, New York, N. Y. Filed Feb. 2, 1909. A lug or ter- 
minal for electrical conductors comprises a body portion, and 
a pair of wings extending laterally from the body portion on 
opposite sides thereof, one of the wings having a notch to re- 
ceive the conductor formed in one of its side margins. 


962,923. PENDENT ELECTRIC SWITCH. Frank E. Seeley, 


Bridgeport, Conn., assignor to The Perkins Electric Switch 
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Manufacturing Company, Bridgeport, Conn. Filed Sept. 4, 
1908. A pendent electric switch comprises an inverted cup of 
insulating material, a push button switch-mechanism therein, 
embracing a push button at the bottom, a ratchet wheel and 
contracts, and a frame in which the mechanism is wholly 
mounted, the frame having a terminal plate passing through 


the top of the inverted cup. 

962,958. SOLENOID OPERATING MECHANISM. Edward M. 
Hewlett, Schenectady, N. Y., assignor to General Electric Com. 
pany. Filed Nov. 17, 1906. An electric switch. 

962,966. ELECTRIC RAILROAD BONDING SYSTEM. George H. 
Lindsey, Austen, W. Va. Filed May 26, 1909. The device com- 
prises splice bar having a longitudinal groove extending be- 
tween two bolt openings, a U-shaped bond having its con- 
necting member fitted in the groove, the arms of the bond be- 
ing partially threaded upon their inner faces, connecting bolts 
having grooves to receive the arms of the bond, and nuts 
threaded upon the bolts and bond arms. 

962,989. ELECTRICALLY-HEATED FLATIRON. George E. 
Stevens, Lynn, Mass., assignor to General Electric Company. 
Filed May 8, 1909. An electric flatiron comprises an electric- 
ally heated body provided with terminal pins, a switch secured 
to the terminal pins, a handle for the fron, and a member 
clamped to the handle and arranged to be engaged by the hand 


to operate the switch. 


PATENTS THAT HAVE EXPIRED. 
Following is a list of the electrical patents (issued by the 


United States Patent Office) that expired July 4, 1910: 
TELEPHONE SYSTEM. George L. Anders, London, Eng. 


900,545. 

500,563. SIGNALING SYSTEM. William E. Decrow, Boston, Mass. 
500,601. SAFETY CUT-OUT. Olof Offrell, Middletown, Conn. 
500.604. METHOD OF AND APPARATUS FOR SEPARATING 


ORES. Clarence Q. Payne, Stamford, Conn. 

500,605. MAGNETIC ORE-SEPARATOR. Clarence Q. Payne. 
Stamford, Conn. 

500.606. DEVICE FOR AND METHOD OF ADJUSTING AND 
EQUALIZING THE MAGNETIC DENSITY IN THE POLE- 
PIECES OF MAGETIC SEPARATORS. Clarence Q. Payne, 
Stamford, Conn. 

500,614. BRUSH-HOLDER FOR DYNAMO-ELECTRIC MACHINES. 
Henry G. Reist, Lynn, Mass. 

500,629. ELECTRIC SWITCH. Elihu Thomson, Lynn, Mass. 

500,630. METHOD OF AND MEANS FOR PRODUCING ALTER- 
NATING CURRENTS. Elihu Thomson, Swampscott, Mass. 


500,681. RHEOSTAT. Elihu Thomson, Swampscott, Mass. 
500,644. ELECTRIC IGNITOR. William F. West, New York, N. Y. 
500,657. ELECTRIC-ARC LAMP. Rudolph M. Hunter, Philadel- 


phia, Pa. 
500,663. ELECTRIC MOTOR. John MacHaffie, Schenectady, N. Y. 
500,668. RAILWAY SIGNAL APPARATUS. Joseph C. G. Mug- 
nier, Paris, France. 
500,670 and 500,671. INCANDESCENT ELECTRIC LAMP. Will- 
iam E. Mickerson, Cambridge, Mass. 
ELECTRIC SOLDERING-IRON AND HEATER. August 


500,681, 
Tinnerholm, Schenectady, N. Y. 
500,726. LIGHTNING-ARRESTER. Charles S. Van Nuis, New 


Brunswick, N. J. 

500,822. ELECTRIC HOSE-COUPLING. 
cinnati, Ohio. 

500,827. RAILWAY SIGNAL SYSTEM. George L. Thomas, Brook- 
lyn, N. Y. 

500,829. ELECTRIC-ARC LAMP. William A. Turbayne, Detroit, 
Mich. 

500,841. INCANDESCENT LAMP GLOBE. Thomas B. Atterbury, 
Pittsburg, Pa. 

500,849. ELECTRIC INCANDESCENT LAMP. Henry D. Burnett, 
Lynn and Samuel E. Doane, Swampscott, Mass. 

500,851. ELECTRIC LOCOMOTIVE. Lawrence W. Case, Highland 
Park, Conn. 


Joseph B. Strauss, Cin- 


Linton, Worcester, 


500,918. ELECTRIC SWITCH. George E. 
Mass. 
500.937. CONDUIT RAILWAY INSULATOR. George E. Noyes. 


Washington Grove, Md. 

500,943. ELECTRIC-RAILWAY SYSTEM. 
Lynn, Mass. 

500,973. ELECTRIC WELDING MACHINE. 
Suppes, Johnstown, Pa. 

500,978. SECONDARY ELECTRIC BATTERY. 
and Alfred Oblasser, Paris, France. 

METER FOR ALTERNATING PULSATING OR INTER- 


Frederick S. Perrin, 
Maximillian M. 


Charles Theryc, 


501,000. 
MITTENT ELECTRIC CURRENTS. Thomas Duncan, Fort 
Wayne, Ind. 7 

501.009. OVERHEAD ELECTRIC RAILWAY. John C. Hepry. 


Westfield, N. J. | 
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CENTRAL-STATION RATES. 

Whether or not the central station has suffered from 
the widespread use of the tungsten lamp, far-sighted mana- 
gers are anticipating the time, in the near future, when the 
efficiencies of the lamps in general use will be greatly in- 
ecreased—when high first cost and fragility will no longer 
tend to retard their universal adoption. Therefore, in view 
of this impending ‘‘crisis,’’ expressions relating to a feasible 
adjustment of rates are worthy of serious consideration. 
Electrice light associations throughout the country are in- 
cluding in their programmes for their annual gatherings, 
papers dealing with this vital subject and the earnestness 
of the subsequent discussions are indicative that the realiza- 
tion of a final adjustment is imminent. 

In this connection, attention is called to a very able 
paper, proposing a system of rates, presented at the recent 
meeting of the Canadian Electrical Association by Mr. S. 
Bingham Hood, and abstracted in this issue. 

Mr. Hood, working along the lines of the Doherty rate, 
has developed a differential rate system composed of a readi- 
ness-to-serve charge, a consumers’ charge and a kilowatt- 
hour or meter charge. In the much-referred-to paper of Mr. 
S. E. Doane, presented at the convention of the National 
Electrie Light Association, the author indicates the desira- 
bility of a higher readiness-to-serve and customers’ charge 
and a lower kilowatt-hour charge. These conditions seem to 
have been met in Mr. Hood’s rate. 

The readiness-to-serve charge is obtained by dividing 
the sum of all annual fixed and operating charges, which 
vary with the size of the plant, by the total kilowatt capac- 
ity of the generating equipment. The customers’ charge 
includes all those expenses which vary directly with the 
number of consumers connected to the system. The total of 
these expenses divided by the number of customers con- 
nected to the system will give the charge, which is made to 
every consumer irrespective of his demand or character of 
load. The kilowatt-hour charge covers all expenses which 
vary directly with the kilowatt-hour output of the system, 

For residence lighting the demand of the consumer is 
arrived at by considering the floor space lighted. Only that 
portion of the room requiring light is considered. 

It is certainly true that such a rate, if carried out, 
would minimize any possible detrimental effeet on central- 
station profits from the introduction of tungsten lamps, 
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Whether or not it is feasible for any central station to put 
it into effect depends, in most cases, on how far the readi- 
hess-to-serve method of charging is recognized in the exist- 
ing rates of that company. Many contend that it is better 
for the central stations to let some of the larger consumers 
pay for the losses on the small ones than to attempt to 
adjust rates exactly in an equitable manner. 

However, the method of arriving at the customer’s de- 
mand, as proposed by Mr. Hood, is worthy of serious 
thought. For residential lighting it is obviously not prac- 
tical to consider the connected load as representing the 
actual demand, as such a load will never all be used at the 
same time. It is also not practical to base the demand 
upon any fixed percentage of that demand as it has a strong 
tendency to keep the load at a minimum, whereas the maxi- 
mum should be encouraged. For similar reasons a system 
based on the number of rooms is unjust to the consumer, as 
certain rooms will be used more than others. | 

And, aside from the technicalities of the subject, it 
would seem that a rate schedule as proposed by Mr. Hood 
would be more easily understood by the customer and 
would tend to simplify the calculation of bills. 


VECTOR DIAGRAMS. 

The great beauty, simplicity and utility of the vector 
diagram for representing alternating-current phenomena 
must be realized by every student of this subject, when he 
first meets it in an elementary text-book and masters the 
method. The disillusionment as to simplicity comes with 
a shock when he first attempts to assimilate a treatise in 
which a different method of vector representation is fol- 
lowed. After several similar experiences he begins to 
wonder whether vector diagrams are of any use anyhow. 

After finally getting acquainted with the various 
methods of applying this valuable system to practical prob- 
lems, he still finds it necessary, on approaching a new book 
or technical article, to expend his first installment of avail- 
able mental energy in determining whether the author con- 
siders the vector or the line upon which it is projected to 
rotate, whether the rotation is positive or negative, or 
whether the vector represents the diameter of a circle in a 
polar diagram in which the only rotation is performed by 
an imaginary radius-vector. 

This lack of uniformity in the diagrammatic represen- 
tation of periodic phenomena is not only confusing to ali 
but those who are very familiar with the different methods, 
but it consumes a great deal of energy which should be 
available for application to the problem itself. It carries 
all the disadvantages which are usually avoided by conven- 
tion and standardization. Many would-be readers are dis- 
couraged from attempting such reading at all. 

At the recent convention of the American Institute of 
Electrical Engineers, Prof. A. E. Kennelly emphasized the 
need of uniformity, and showed that the lack of it was 
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world-wide. The Institute voted to bring the matter to the 
attention of the International Electrotechnical Commission. 
If this Commission can reach an agreement wherehy a 
single method of representation shall have international 
sanction it will bring great relief to the reader of electrical 
literature in the future. If international agreement cannot 
be reached, our national societies should take some action. 
Of course no author would be hound to follow a set method, 
but if the official system was reasonable enough to secure 
the support of the technical press and the majority of 
teachers of electrical engineering, offending authors would 
soon find their books under the ban. 

The question is one of convention, since one method can- 
not be called right and another wrong. The great consid- 
eration is to have unifornfity, to use a single language, and 
this ean only be secured through co-operation and agree- 


ment. 


STREET CONGESTION AND GOOD ROADS. 

Captain Charles C. Healey, of the Chicago mounted po- 
lice, has recently returned from a tour of inspection of 
European cities, made for the purpose of acquiring infor- 
mation of methods to relieve street congestion in Chicago. 

His report, of 8,500 words or so, emphasizes the ne- 
ecssity for several things, whieh may he briefly stated as 
follows: (1) Recognition of police authority at crossings, 
by pedestrians and drivers of vehicles. (2) Right of way 
for street cars,—fast traffic to keep to the center of the 
roadway, slow-moving vehicles to keep close to the curb. 
(3) Automobiles to replace horse-drawn vehicles. (4) Sub- 
ways, not only those for through traffic but also for pedes- 
trians at busy street crossings. 

The first of these recommendations to which attention 
is drawn, reveals what is unfortunately a national affliction 
in this country, a general disregard for good laws and a 
laxity in enforcing them. This is largely a result of the 
peculiar conditions under which our country has risen, in 
a hundred years or so, from a comparatively insignificant 
colony to one of the greatest of nations. The settling-down 
process is now in course of evolution, and time, patience 
and tactful administration may be relied upon to effect a 
gradual but permanent cure. 

The second recommendation is practically included in 
the first, for it is only asking for an enforcement of a traffic 
law already included in many urban and local by-laws. 

The third recommendation is a sign of the times—the 
horse on our city streets must go—but incidentally it brings 
up another matter of great importance, the necessity for 
good roads and the means of keeping them in good repair. 

It is a national disgrace that participants in the recent- 
ly concluded Glidden tour continually referred in their re- 
ports to ‘‘roads which are the worst in the world.’’ It 
is not that road building is not understood in the United 
States, for there are some roads here»as good as any in the 
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world,—but how few of them! Even in our large cities 
there are miles and miles of roads that would be considered 
a disgrace in even the remotest country places in France, 
Sweden or England. In Chicago, for instance, one can 
travel miles along Milwaukee Avenue without finding a 
drain on either side of the roadway to carry off the surface 
water. Horses with heavy loads stagger along and tear up 
the mutilated road surface in their efforts to obtain a foot- 
hold; high-powered automobiles cut the road to pieees when 
the brakes are Jammed down hard to prevent a collision. 
It is little wonder, then, that vehicles seek the trolley rails, 
and thus hold up the cars an aggregate of perhaps two or 
three hours daily. 

There is a remedy. Abolish the horse and use the elec- 
tric vehicle, which is the easiest of all the automobiles 
on the road surface. Instead of burdening the traction 
companies with heavy charges on their earnings, let them 
keep their roadways in repair, and see that they do it. 
Supervise the traction companies, if you will, but do not 
legislate them out of business. Encourage them to consol- 
idate, for this means economy, and then when their earnings 
permit it, make them build subways where an adequate 
return on the investment would be assured. Municipal 
ownership theoretically may be a good thing, but a well- 
managed private company in this country seems to have 
shown itself superior. Above all, however, build good roads 
and keep them in repair, and make the land agents include 
‘good roads’’ in their inducements to home builders, as 
well as ‘‘cement pavements, sewers, gas and electric lights.” 


IDENTIFICATION MARKS. 

In central stations and in many other establishments, 
much inconvenience has been caused from time to time, in 
making repairs, charges and extensions, by a want of a 
ready means of identification of pipe lines, conduits, etc., 
which appear in such profusion when an excavation is 
being made. For steam, gas and water pipes, a color 
scheme has recently been proposed by which the pipes 
could be identified by the color of the paint or other pre- 
servative coating used. There are obvious drawbacks, how- 
ever, to this scheme. 

An alternative plan which seems to promise better re- 
sults would be the standardization and adoption of a uni- 
versal scheme of identification marks and symbols, simi- 
lar to and possibly including those adopted for drawings 
by the National Electrical Contractors’ Association of the 
United States and the American Institute of Architects. 
Stencils could be made of these marks and supplied at a 
small cost to all those interested, and conflict would be 
avoided by making the scheme as universal as possible. 
The matter is recommended to the attention of the great 
engineering societies and the national and state electrical 
associations. | 
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TRANSFORMER REGULATION, 

It has been customary to compute the regulation of a, 
transformer from the measured values of resistance and of 
impedance volts on short-circuit. Since on short-circuit the 
lag of the current must be excessive, it is evident that the 
conditions in the transformer are not the same as in normal 
operation. This has long been recognized, but as no definite 
error due to the method had been established. and as the 
procedure was convenient, the method gained very wide 
appheation. Since the measured quantities were small, and 
the regulation determined direetly from them, the errors 
Which existed were due to the method rather than to any 
inaccuracies in the measurements, and this condition of 
affairs always tends to inspire unmerited confidence in the 
results. 

In a paper presented at the Jefferson convention of the 
American Institute of Electrical Engineers, and abstracted 
in our last issue, Prof. Adolph Shane gave two methods for 
determining regulation which are free from the objections 
of the short-circuit test and are at the same time more 
accurate than the direct method of measuring voltage with 
and without load. 

The fundamental idea of the new methods is to have 
a second transformer identical with the one under test, 
and by connecting their secondaries in opposition while the 
one is loaded the difference or impedance drop of voltage 
is obtained experimentally. But since a difference of phase 
is involved, the regulation drop is not represented by this 
impedance drop, but by the component of it which is in 
phase. Consequently in the first of the new methods, this 
component is balanced by the voltage from a third adjust- 
able transformer, which can then be read. 

In the second of the proposed methods, the difference 
in voltage is applied to the potential terminals of a watt- 
meter carrying the load current. The copper loss and 
hence the resistance drop are thus determined. From these 
data and the impedance drop, the regulation can be readily 
computed. 

The requirement of a duplicate transformer and an 
additional adjustable transformer is easily met in the fac- 
tory and it is here that the new methods should find their 
Widest application. For the central-station man, the dupli- 
eate transformer will usually be available in the smaller 
sizes, but not always in the larger sizes, and the adjustable 
transformer and instruments of suitable range will fre- 
quently be lacking. For the well-equipped laboratory the 
new methods are not so necessary, since an aceurate meas- 
urement of ratio with and without load ean be easily made 
with proper facilities. 

The prineipal value of Professor Shane's paper lies in 
demonstrating the unreliability of the short-circuit test, and 
offering a substitute which is quite practical for the testing- 


room. 
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Recent Progress in Dirigible Balloons. 

At a special summer joint meeting 
of the Chicago Section of the Ameri- 
can Institute of Electrical Engineers 
and the Electrical Section of the West- 
ern Society of Engineers that was held 
in the rooms of the latter society, Mo- 
nadnock Block, Chicago, on the even- 
ing of July 8, W. A. Blonek delivered 
an illustrated informal lecture on 
“*Recent European Progress in Dirigi- 
ble Balloons.’’ Mr. Bloneck had just 
returned from several months personal 
study of the subject in Germany and 
France and had gathered a large num- 
ber of photographs and lantern slides, 
besides a mass of technical and com- 
mercial data respecting these airships. 

Dirigible balloons were first devel- 
oped in Europe by the various military 
authorities and for some time little 
was made public regarding the pro- 
gress achieved, as it was deemed a 
tactical advantage to keep everything 
secret. As experimentation became 
more general, however, uses other 
than military were found for the new 
craft. The greatest development along 
this line has been in Germany, where 
even the old-established electrical 
firm, Siemens-Schuckertwerke, has in- 
terested itself in various features of 
dirigible manufacture. 

Three types of dirigible balloons 
have been built, the rigid type, exem- 
plified by the Zeppelin airships, the 
semi-rigid type, such as the French 
eraft La Patrie, and the non-rigid type 
developed on the Parseval system. Of 
these the Zeppelin airships have per- 
haps created the greatest attention; a 
number of them have been built at 
great expense in sizes up to 500 feet 
long and 40 feet in diameter, carrying 
thirty-two passengers. Routes have 
been laid out and a company formed 
to carry on regular passenger traffic. 
Between Mannheim and Dusseldorf 
in Germany, the stretch has repeatedly 
deen covered in four hours, whereas 
regular express trains take six hours. 
A number of unfortunate accidents 
with the Zeppelin craft, however, have 
shown some of the disadvantages of 
the rigid type of dirigible. The semi- 
rigid type has been used largely in 
France; it has considerable complexity 
in its make-up. The non-rigid system 
developed by Parseval has a flexible 
aigar-shaped gas bag in which are in- 
closed two small ballonets, fore and 
aft; by inflating one or the other of 


these with air the craft is made to de- 
scend or rise. Mr. Blonek described 
the various types in great detail. 

For passenger transportation the re- 
sults in Germany have been demon- 
strated that the traffic that can be eas- 
ily secured will greatly exceed any fa- 
cilities that can be provided. On the 
lines already established terminal de- 
pots have been erected to house and 
charge the dirigibles, lighthouses have 
been built with upwardly projecting 
-searchlights to guide them by night, 
test stations constructed with boxkites 
for determining the direction and vel- 
ocity of the upper air currents, and in 
other wavs the business put on a com- 
mercial basis. Aside from the estab- 
lished passenger rates, which are rath- 
er high as vet, an additional source of 
revenue has been found from the ad- 
vertising value of projecting firm 
names or products on the sides of the 
gas bag at night. For this service the 
charge of $25 per firm per night has 
been established for showing a name 
twenty times a night for fifteen sec- 
onds at each time. 

From reliable data that Mr. Bloneck 
had secured he calculated the total 
cost of a dirigible of the Parseval 
type, 300 feet long by thirty feet in 
diameter as $80,000; it would have a 
maximum lifting power of 14,000 
pounds and could easily carry sixteen 
passengers, one captain, one pilot and 
two engineers. Assuming it to be used 
only 150 favorable days a year, a con- 
servative estimate of the total yearly 
income from passengers and advertis- 
ing would be $367,300, whereas the to- 
tal expense would be only $35,000. 

In contrasting aeroplanes with dir- 
igible balloons, Mr. Blonek pointed out 
three very serious inherent drawbacks 
to the commercial possibilities of the 
former. (1) Whether it be a mono- 
plane or biplane, the aeroplane is essen- 
tially a high-speed machine; therefore 
it cannot run slowly in order to avoid 
accidents in landing which are very 
frequent. (2) It has no automatie 
stability and therefore can easily turn 
turtle if slightly deranged. (3) Its 
weight and construction are such as 
to prevent the use of a multiplicity of 
engines; therefore when the single en- 
gine fails the machine is absolutely 
helpless at the mercy of the elements, 
whereas on a dirigible when one en- 
gine fails a reserve engine or engines 
ean be conveniently started up. In 


Vol. 57—No. 3. 


conclusion Mr. Blonck stated that in 
order to fly in an aeroplane one had to 
be an acrobat, which limited the ma- 
chine practically to sporting purposes, 
while the dirigible balloon can be used 
for a number of commercial purposes 
as well. 
——_—__—_»<-¢____ 
Extending New York’s Subway. 

In a recent letter written by Theo- 
dore P. Shonts, president of the Inter- 
borough Rapid Transit Company, to 
the Mayor of New York City, a plan 
is outlined for the extension of sub- 
ways in Manhattan, Brooklyn and the 
Bronx. 

Mr. Shonts’ proposition is for a line 
from Times Square through Seventh 
Avenue as extended and West Broad- 
way to Liberty Street as a four-track 
road, and from Liberty Street to the 
Battery as a two-track road, with a 
branch from West Broadway and Lib- 
erty Street, under Liberty Street and 
East River to Pineapple Street in 
Brooklyn, and through Pineapple and 
Fulton Streets to a connection with 
the Brooklyn extension of the exist- 
ing subway as a two-track road and a 
further extension from Atlantic Ave- 
nue through Flatbush Avenue and 
Eastern Parkway to Nostrand Avenue 
as a four-track road. 

Also a route from about Thirty- 
fifth Street through Park Avenue and 
private property at or about Fortieth 
Street to Lexington Avenue, up Lex- 
ington Avenue across the Harlem Riv- 
er to a point south of One Hundred 
and Forty-ninth Street as a four-track 
road; thence with a two-track connec- 
tion to the West Farms branch of the 
existing subway, and two tracks up 
Mott Avenue through One Hundred 
and Fifty-third Street and up River 
and Jerome Avenues to One Hundred 
and Ninety-fourth Street, with the 
privilege of making three tracks be- 
tween One Hundred and Sixty-second 
and One Hundred and Ninety-fourth 
Streets; the extension through River 
and Jerome Avenues to be an elevated 
structure, 

Mr. Shonts suggests that the lease 
be at least coterminous with the unex- 
pired portion of the term of the subway 
built under contract No. 1, but that 
the city should have the right after 
ten vears to take back the extensions 
upon reimbursement to the Interbor- 
ough of the cost of equipment plus fif- 
ten per cent. 


~- 


July 16, 1910 


Chicago Section of the Electrochemical 
Society. 

An even dozen of the meinbers of 
the American Electrochemical Society 
residing in the vicinity of Chicago met 
together in the rooms of the Western 
Society of Engineers on the evening of 
Thursday, July 7, and organized a local 
section of the Society. The local sec- 
tion will embrace all members residing 
or doing business within fifty miles of 
Chicago, and it is expected that the 
existence of such a section, holding lo- 
cal meetings every one or two months, 
will greatly stimulate inter- l 
est in the subject of electro- 
chemistry and bring togeth- 
er a great many men who 
are not at present affiliated 
with the national society. 

Permission to organize the 
local section was granted by 
the Board of Directors of 
the Society during the an- 
nual meeting held in Pitts- 
burg in May last. By-laws 
have been adopted and the 
following officers were elect- 
ed: Chairman, Prof. H. N. 
McCoy, of the University of 
Chicago; secretary, Arba B. 
Marvin, 950 Commercial Na- 
tional Bank Building. The 
appointment of additional 
members of the executive 
committee was left with the 
chairman. 

In addition to the officers 
above mentioned, there were 
present F. M. De Beers, D. 
J. Block, W. Brady, A. E. 
Greene, A. R. Johnson, Otto 
Kney, F. T. Snyder, M. G. 
Lloyd, H. K. Weld, E. R. 
Walcott. 

It was decided to invite the Ameri- 
can Electrochemical Society to hold its 
fall meeting in Chicago next October, 
and assurances were given that this in- 
vitation will be accepted. 


East River Tunnels Open September. 
It has been definitely announced by 
Ralph Peters, president of the Long 
Island Railroad, that the East River 
tunnels from Long Island City to the 
Pennsylvania Railroad station in New 
York City, will not be opened until 
September 8. While tracks and plat- 
forms will be ready by August 1, the 
opening will be delayed by the instal- 
lation of furnishings and fixtures. 


Jasper N. Keller. 

Forty-eight years ago, Jasper N. 
Keller, who has just been elected pres- 
ident of the New England Telephone 
and Telegraph Company. Boston, 
Mass., became a telegraph operator. 
He began as night operator at Lima, 
Ohio, in the service of the Pittsburg, 
Fort Wayne & Chieago Railway Com- 
pany, and was at the time one of the 
youngest in the service. Shortly after 
this, he went to the Far West, contin- 
uing as a telegraph operator at differ- 
ent points in Nevada, and in San Fran- 


JASPER N. KELLER, 
President of the New England Telephone and Telegraph Company. 


cisco. He was also for a time at Og- 
den, Utah, in the office of the Central 
Pacifice Railroad, and with the North- 
western Railroad at Boone, Iowa. 

Mr. Keller early saw the benefits of 
the telephone, and was one of those 
who at an early day left the telegraph 
field to enter telephone work. He es- 
tablished one of the first telephone ex- 
changes in the West, at Ogden, Utah, 
in 1879. It 1881 he went South, and 
built ‘up the great Southwestern Bell 
system in Texas and Arkansas. He 
went with the New England Company 
in January, 1885, as general manager 
and has been active in its affairs ever 
since. 
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It is a very proper tribute to Mr. 
Keller’s ability and experience that 
he should have been elected president 
of his company at a meeting held a few 
weeks ago. The New England Com- 
pany is one of the most successful in 
the field, and the quality of service 
given to patrons is of the very best. 

Mr. Keller is the possessor of a large 
farm in New Hampshire. and his days 
of recreation are devoted to tilling the 
soil, raising fruit, and looking after 
the many fine old trees surrounding his 


country home. 
—- —~—»—e—- 


Commonwealth Edison Out- 
ing. 

The fifth annual field day 
and outing of the Construc- 
tion Department of Common- 
wealth Edison Company, at 
Glenwood Park, forty miles 
from Chicago, Ill., was giv- 
en on Saturday, July 9, and 
Was attended by a crowd es- 
timated at over 700, which 
included a large number of 
ladies. 

Three trains were run 
from the Fifth Avenue sta- 
tion of the Aurora, Elgin & 
Chicago Railroad—at 12 
noon, 1:00 and 1:30 p. m. 
The last train carried the 
majority of the picnickers. 
The returning trains left be- 
tween 7:30 and 9:00 p. m. 

Weather conditions were 
favorable and a programme 
which included a_ baseball 
game, foot races and dancing 
in the covered pavilion at 
the park was carried out 
sucessfully. In the baseball 
game, the Meter Depart- 
ment triumphed over the Accounting 
Department by a score of thirteen’ to 
SIX. 

The whole of the arrangements were 
ably supervised and carried out by 
John C. Manley, to whom a great deal 
of the success of the outing was due. 

The tickets for the outing were sold 
at fifty cents each. The total distance 
of the train ride was eighty miles. 

A fine printed programme of the 
outing contained good illustrations of 
some of the staff of the. Commonwealth 
Edison Company. This was liberally 
patronized by many local firms who 
showed some fine advertisements 
therein, 


114 


Commission News from New York. 

The New York Public Service Com- 
mission, Second District, has approved 
of a plan for the consolidation of five 
corporations furnishing gas and elec- 
tricity in Wayne county, providing the 
conditions imposed by the commission 


are accepted by the companies seeking 


to be consolidated. The companies are 
the Palmyra Gas and Electric Com- 
pany, Newark Gas Light and Fuel 
Company, The New Light, Heat and 
Power Company, Lyons Gas Light 
Company and Wayne County Gas and 
Electric Company. 

The new company will be authorized 
to issue $200,000 in stock in exchange 
for $245,000 present aggregate stock of 
existing companies, a reduction of 
$45,000 from the total of the com- 
bined capital stock of the constituent 
companies, and to issue bonds to re- 
fund at par $206,000 now outstanding 
of existing companies and to issue 
other bonds at 90 per cent of par value 
to discharge obligations amounting to 
$107,000, and still other bonds at the 
same rate for proposed improvements, 
$131,500, giving a total capitalization 
of $644,500. The commission requires 
present bonds to the amount of $89,- 
000 used as security for obligations to 
be cancelled; $13,054.62 of obligations 
to be cancelled ; $56,700.85 net surplus 
to be written off in the accounts. 

The commission has also authorized 
the Bath Electric and Gas Light Com- 
pany to execute a first mortgage upon 
all its property securing an issue of 
$290,000 of thirty-vear , five-per-cent 
bonds and to issue at present $150,000 
of these bonds; $44,500 of the bonds 
are to be sold at not less than eighty 
and the proceeds used in making ex- 
tensions, betterments and improve- 
ments to the plant. The balance of 
the bonds authorized at this time are 
to be used to refund $100,000 of out- 
standing bonds and discharge bills 
payable in the amount of $31,990.15. 

The New York Publie Service Com- 
mission, Second District, has prepared 
and is mailing to all telephone cor- 
porations in the State a circular ask- 
ing for information in relation to these 
corporations. 

Chapter 673 of the Laws of 1910, 
which became a law June 25 and takes 
effect September 1, extends the juris- 
diction of the Public Service Commis- 
sion, Second District, to every tele- 
phone line which lies wholly within 
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the State of New York and to that 
part within the State of New York of 
every telephone line which hes partly 
within and partly without the State 
of New York, and to the persons or 
corporations owning, leasing or oper- 
ating any such telephone line. 

The exception to the jurisdiction are 
corporations, companies, associations, 
joint stoek associations, partnerships 
or persons having actually used for the 
publie service in the State of a value 
not exceeding $10,000, or which do not 
operate the business of affording tele- 
phonic communication for profit. 

Blanks are enclosed with the circu- 
Jar, Which require an answer to the 
questions submitted on or before July 
15. The questions asked are for the 
name, address, officers; towns, villages 
and cities in which the companies op- 
erate; kind of corporation, whether a 
person, partnership, association or an 
incorporated corporation; the capital 
stock issued and outstanding, showing 
common and preferred stock; a state- 
ment of the outstanding bonds of the 
corporation or association, their date 
of maturity, security, and rate of in- 
terest; if exempt from the provisions 
of the law statement must be made of 
the property in the State of New York 
actually used for publie service, in- 
cluding poles, wires, switeh-board, 
office furniture and other property and 
the value of each; and if the property 
is not operated for the business of af- 
fording telephonic communication for 
profit, a statement of the conduct of 
its operation must be shown in detail. 

The information which the commis- 
sion has on hand indicates that there 
are 1,106 telephone corporations in the 
State of New York. It is probable 
that considerably Jess than one-half 
will come within the jurisdiction of 
the commission because of the exemp- 
tions as to the companies having less 
than $10,000 in property or those not 
carrying on business for profit. 

———_~s--o____—_—_—— 
The Empire State Gas and Electric 
Association. 

On Friday, July 8, the third of the 
association’s sectional meetings for the 
present year was held in Schencctady. 

Through the courtesy of M. W. 
Offutt, general manager of the Mo- 
hawk Gas Company and the Sehenec- 
tady Illuminating Company, and of 
some of the officers of the General 
Electric Company, the meeting was 
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held at the Mohawk Golf Club. The 
delegates, about sixty in number, were 
then entertained at luncheon in the 
golf club, following which they visited 
the works of the General Electric Com- 
pany and the Mohawk Gas Company. 

At the session in the morning, C. D. 
Haskins, of the General Electric Com- 
pany, presented a short paper on the 
use of electricity in gas works, which 
provoked some little discussion, as 
there seemed to be a slight difference 
of opinion in regard to the advantages 
and disadvantages. Among other 
things it was pointed out that extreme 
eare should be used in the wiring in 
case electrical motors or electric lights 
were used in gas works. 

The question of twenty-five-cycle 
lighting was next taken up and E. W. 
Allen of the General Electric Company 
discussed the subject informally, after 
which numerous questions were asked 
him and the discussion became general. 

In preparation for the meeting, the 
members had been asked to suggest 
subjects which could be taken up in- 
formally, but it was impossible to get 
through with more than a compara- 
tively few of the questions suggested. 
Among these subjects were the Proper 
Size of Gas Water Heater to Sell for ` 
Use with Kitchen Boilers, Gas Heating 
on a Large Seale and Rates for In- 
dustrial Gas. There were four mat- 
ters in regard to the use of electric 
fans and the diseussion on this subject 
was quite general. It was pointed out 
that there were so many wrinkles in 
the use of electric fans that it would 
he advisable if somebody would pre- 
pare a pamphlet which could be dis- 
tributed to the users of fans which 
would suggest to ‘them not only the 
proper method of use for ventilation, 
but also manv other ways in which 
the fans could be used during other 
seasons of the year. 

——__-@—____— 
Traction Litigation Settled. 

The litigation in which the Metro- 
politan traction systems of New York 
City has been involved for the past 
three years has been virtually settled 
by a recent decision. In making the 
decision, Judge Lacombe of the United 
States Circuit Court directed William 
W. Ladd, receiver of the New York 
City Railway Company, to accept the 
offer of $5,500,000 in settlement of 
suits brought against the Metropolitan 
Securities Company and others. 
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The Boulogne Wireless Station. 


An Illustrated Account of the New Directional System. 


The method of directing wireless 
waves invented by the Italian engin- 
eers, Bellini and Tosi, has now found 
practical application, after having been 
perfected during the experiments which 
were mentioned in a preceding article. 
Following the very suecessful work 
which was carried on in the north of 
France at the experimental stations 
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scale than could be heretofore obtained. 
This led to the erection of the present 
plant at Boulogne, on the channel 
coast, which we illustrate in the pres- 
ent article from data which the invent- 
ors have kindly furnished. Due credit 
is also to be given to the Ducretet es- 
tablishment at Paris, who carried out 
the construction of the station appara- 


tower. From the top of the mast de- 
scend two aerials towards the ground, 
and the nearly horizontal wires entering 
the station go to form a triangular 
aerial as a Whole. <A second triangular 
aerial ig mounted in a vertical plane at 
right angles to the former. Each of 


these has a separate fixed coil also 
crossed. 


The movable exciting col 


INTERIOR VIEW OF BOULOGNE WIRELESS STATION. 


placed at Dieppe and Havre on the 
channel coast it became evident that 
the new system possessed many valu- 
able advantages and that it was well 
adapted for practical use. Accordingly 
the French government made arrange- 
ments with the inventors in order to 
Proceed with erecting a large station 
on this principle so as to confirm the 
above results and this on a larger 


tus and notably of the radio-gonio- 
meter by which the waves are directed. 

For a full explanation of the method 
employed, we refer to a preceding arti- 
cle published in the ELECTRICAL REVIEW 
AND WESTERN ELECTRICIAN of October 
30, 1909, pages 838 to 841, and will 
merely state that the system comprises 
a station building in the center of 
which is erected a vertical mast or 


revolves within these, and induces cur- 
rent in either of the fixed coils or the 
two combined, according as it is turned 
about. We thus have the two aerials 
acting so as to produce a resultant ef. 
fect and the waves are directed out 
from the station at a certain angle, 
which is that of the movable coil. The 
greater part of the waves are directed 
to the-front and thejrear of the station. 
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The general appearance of the Bou- 
logne station will be observed in one of 
the accompanying views. Mounted ac- 
cording to the principles óf the Bellini- 
Tosi system, it consists of two crossed 
aerials, each of which has approxi- 
mately the form of a trianagle. To 
carry out this method of mounting 
there are used four structural iron tow- 
ers, these being placed at the four cor- 
ners of a square whose sides are eighty 
meters in length. The height of the 
towers is forty-six meters. In order to 
hang the aerial wires there are 
stretched cross cables which connect 
the four tops of the towers and thus 
form four sides of a square. From the 
middle of each side, there is stretched 
an aerial system of several wires in 
parallel, which reaches the ground. 
Considering two opposite sides of the 
square, the aerial on each side is joined 
to; the horizontal cable, so that at the 
top these two aerials are spaced eighty 
meters apart. The two aerials, how- 
ever, are spaced out towards the 
ground, so that at the bottom the ends 
lie at a distance of 127 meters. From 
the lower point there are cross wires 
which run nearly parallel to the ground 
and connect with the station, this lap 
ter being located at the center of the 
square. The cross-connection thus leads 
from the building to the foot of each 
aerial, so that it will be seen that the 
general idea of a triangular aerial is 
carried out here, except that the tri- 
angle is open at the top. M. Tosi states 
that in theory it would have been pref- 
erable to use a pair of vertical anten- 
nae joined at the bottom, instead of 
the present form, but in practice it is 
shown that the upper points of the an- 
tennae can be brought nearer together 
without materially changing the re- 
sults, and we have in such case a great 
advantage in -not occupying too great 
an extent of ground by the towers and 
their guy-wires. The remaining two 
sides of the square are provided with 
a pair of antennae which are identical 
in form with the preceding, so that the 
two sets of aerials are made to lie in 
perpendicular planes, which is required 
by the present method. 

Each aerial which descends to the 
ground on one side is made up of six 
copper wires hung from the horizontal 
cable, and these wires are stretched 
parallel to each other at distances of 
four meters, being brought to the 
ground where they are then connected 
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together electrically. The lower ends 
of the copper wires do not reach the 
level of the ground, but stop at a height 
of eight meters above the soil. The 
aerial wires proper do not show in the 
photograph, unfortunately. Owing to 
the sag of the top horizontal cables, 
the actual height of the aerial is about 
forty-four meters from the ground. 
The distance between the lower ends 
of the aerials is 127 meters, owing to 
the spread which is given them, this 
being at an angle of thirty-two degrees. 

The wave-length which is chosen for 
the station is 300 meters, and the dis- 
tance between the opposite antennae 
which gives the longest range accord- 
ing to theory is 150 meters. It was con- 
sidered that in the present case it 
would be sufficient to have the lower 
ends of the antennae spaced at this dis- 
tance, or not much less, and the tests 
which were made at the plant show that 
this idea was correct. 

Considered as a whole, such an aerial 
consisting of the horizontal wire and 
two upright wires has a proper wave- 
length of 900 meters. In order to be 
able to radiate or receive a wave of 300 
meters the aerial is excited from the 
third harmonic. 

The inventors made „a series of very 
careful tests in order to measure the 
amount of energy which was emitted 
from the present directed system, espe- 
cially in order to compare this with the 
results obtained with an ordinary 
aerial, so as to bring out the advan- 
tages of the new system. This was 
especially needed, as the idea prevailed 
that the range of the directed wave sys- 
tem was less than in the ordinary case 
for the same amount of power used. 

In order to make the measurements, 
there was set up an experimental post 
at the Grande Armée column located at 
1.8 miles from the Boulogne post, and 
here were made tests as to the direct- 
ing of the waves, as well as to find the 
range. The energy was measured by 
a Duddell thermo-galvanometer. This 
distance is equal to ten wave-lengths 
and is enough to bring the second post 
outside of any local influences upon the 
galvanometer which might be due to 
the Boulogne station, so that very ac- 
curate results could be obtained. 

It was desired to compare the direct- 
ed system with the single antenna sys- 
tem in the first place. Using the directed 
aerial set, with a current represented 
by 175, there was secured a deflection 
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of 113 degrees on the galvanometer. 
Employing a single antenna (using one 
of the present antennae for this pur- 
pose) there was found a deflection of 
thirty-five degrees, the current value 
being represented by 240. As the de- 
flections vary as the square of the cur- 
rent for equal currents in the two sys- 
tems the ratio of the two readings 
would have been 113 and nineteen; in 
consequence the energy emitted by the 
directed system in the direction of the 
communication is practically six times 
as yreat as that which the ordinary sys- 
tem will give. Such a result speaks 
greatly in favor of the directed system. 

It might be objected that an antenna 
of the above type when employed as an 
ordinary vertical antenna and oscillat- 
ing with the third harmonic is not the 
best type of vertical antenna which ean 
be used and that one could secure bet- 
ter results with a vertical antenna of 
the usual kind and excited in the ordi- 
nary way. 

In order to meet this objection, there 
was installed at the Boulogne post 
along with the former outfit a vertical 
antenna of the ordinary kind which 
had the same height as the sloping an- 
tennae. With it was used the funda- 
mental wave of 300 meters length and 
not the harmonic, as in the former case. 
A series of comparative measurements 
between the two systems, using equal 
currents in each case, showed a deflec- 
tion of thirty-five degrees for the direct- 
ed system and only seven degrees for 
the ordinary system. The reason for 
this hes in the fact that while in the 
vertical antenna the loop or maximum 
point of the current wave lies within 
the station building and forms part of 
the secondary of the Tesla coil, in the 
ease of the directed aerial the loop of 
the wave is at the base of the antenna. 
and this base itself lies at eight meters 
above ground, so that it is quite free. 
It is thus natural that the latter should 
give the best radiation. 

The indications given by the Duddell 
valvanometer were confirmed by a 
series of long-distance experiments 
which show quite clearly that the Bel- 
lini-Tosi system has a longer range than 
the usual system. 

Such tests were carried out with a 
post lying at a comparatively short dis- 
tance, the Folkestone station at twenty- 
five miles distance situated across 
the channel on the English coast, 
as well as with stations situated 
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at greater distances. In the lat- 
ter case messages were sent to 
the Mediterranean posts belonging to 
the French Government at Marseilles 
and at Algiers. These posts were al- 
ways able to receive the directed waves 
with very clear results, while with the 
ordinary method the reception was 
much less distinct. These tests were 
very conclusive in favor of the new 
method, owing to the distance covered, 
which was nearly 1,000 miles in the 
case of Algiers. But a small amount of 
power was used at Boulogne during 
these tests, this being not over 500 
watts in the primary of the induction 
coil, and it will be remembered that the 
wave length was only 300 meters. 

As regards the amount of energy 
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telegraph administration, seem to be an 
undoubted proof. 

It is also to be noticed that the pres- 
ent method does not use a ground con- 
nection for the aerials, and the tests 
showed that the use of earth connection 
gave an advantage and on the other 
hand a loss which were about compen- 
sated mutually. The advantage comes 
from the increase of the current in the 
vertical antennae connected to ground 
when compared with the insulated an- 
tenna, while the loss is represented by 
the energy absorbed on account of the 
resistance of the earth. This absorp- 
tion of energy by the earth is note- 
worthy, and has been made evident by 
the recent work of Sir Oliver Lodge 
and M. Tissot. There are cases, how- 


AERIAL SYSTEM AT BOULOGNE WIRELESS STATION. 


which is radiated in different directions 
from the present plant, the results ob- 
tained at the neighboring experimental 
post with the Duddell galvanometer 
give a diagram which is of the same 
form as was obtained in the preceding 
tests. 

Seeing that it is now established that 
the station designed on the Bellini- 
Tosi system has a greater range than 
the ordinary posts and at the same time 
that it has the advantage of being able 
to direct the waves instantly to various 
points by the use of the radio-gonio- 
meter, it is evident that its use is t) be 
Preferred to the ordinary type of sta- 
tion 1n every respect. The present tests, 
which were very carefully carried out 
by the inventors under the general 
supervision of the French postal and 


ever, in which the ground in certain 
countries is a very bad conductor and 
here the usual systems are found to give 
imperfect results. It will be of great 
help to use the new method in such 
cases as it will overcome this disadvan- 
tage at once, and the inventors believe 
that it can be employed even in the 
most arid deserts. 

The Boulogne station lies in a posi- 
tion in which a post of the usual kind 
could only be worked at rare intervals 
without being troubled by other trans- 
missions, seeing that it lies on the chan- 
nel coast and there are both the sta- 
tions on the French and the English 
sides of the channel in the immediate 
neighborhood. For this reason the Bel- 
lini-Tosi system is the best in order to 
give a constant connection between 
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Boulogne and the vessels in these 
waters. 

From standpoint of navigation, the 
present post has a special use, this 
lying in the fact that signals are ex- 
changed with the vessels which come 
within range, and they can be thus 
given the readings of their position 
during foggy weather when the coast is 
invisible. In fact, seeing that the radio- 
goniometer at Boulogne allows of de- 
termining the position of a sending post 
within an approximation of one degree, 
the station receives the messages from 
a given vessel and after finding the 
angular position it can inform the ves- 
sel to this effect and such can be done 
at any moment. By repeating this 
operation according to the well-known 
methods of navigation, the vessel is 
able to find its position during foggy 
weather, which is impossible by any 


other means. 
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Receivers for Telephone Company. 

W. C. Handlan and J. W. Ewing 
have been appointed receivers for the 
National Telephone Company by Judge 
A. G. Dayton, at Phillippi, W. Va., 
upon action taken by Andrew J. 
Howard, of Indiana, a stockholder of 
the company. 

In the application it is alleged that 
the Continental Telephone Company 
procured $10,000,000 in stock of the 
National without any consideration, 
that the officers of the National are to 
be turned out and its business conduct- 
ed along other lines than those former- 


ly pursued. 
-p cae 


Raise Recommended for Telegraphers. 

The board of conciliation which was 
appointed to settle the difficulties be- 
tween the telegraphers of the Grand 
Trunk Pacific Railway of Canada and 
the operators, recommended a wage in- 
crease of from twenty-five to thirty- 
five per cent. Provision was also made 
for shorter hours, better classification 
and promotion for merit and service. 
Up to July 7 the company had not an- 
nouneed whether the award would be 
accepted or not. | 


— 


Wireless on German Vessels. 
The North German Lloyd Steamship 
Company has recently ordered Tele- 
funken wireless equipment for fifteen 
of its ships on the Eastern Asia and 


‘Australian lines, and other German 


steamship companies are rapidly equip- 
ping their vessels with wireless. 
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Canadian Electrical Association. 


The twentieth annual convention of 
the Canadian Electrical Association, 
held at the Royal Muskoka Hotel, 


Muskoka Lakes, Ontario, July 6, 
T and 8, proved unquestionably 
the most pleasant and instructive 


meeting yet held by this flourishing 
association. The decided innovation 
of gathering in convention at a 
summer resort was most successful and 
never have the electrical interests come 
together under more pleasant circum- 
stances and in surroundings more de- 
lightful than those afforded by the 
Royal Muskoka district. Particularly 
successful were the business sessions; 
the attendance during the reading of 
papers and during discussions could 
not have been better, and this was 
largely due to the immunity from those 
distractions attendant to meetings in 
the larger centers. 

The papers this year were above the 
average and in this respect much credit 
is due to Messrs. R. G. Black and A. L. 
Mudge of the Papers Committee. 

The weather throughout was ideal 
and when business sessions permitted, 
the delegates enjoyed to the utmost the 
natural beauty of the surroundings. 
Fishing, golfing, tennis, bathing, boat- 
ing and baseball were all indulged in. 

An enthusiastic crowd was on hand 
for the aquatic sports and regatta, 
Wednesday afternoon. These were 
held on an ideal course. Three cups 
for competition were generously do- 
nated by Frederick Nicholls, of Toron- 
to. Mr. W. A. Bucke of Toronto made 
an efficient starter. The results were 
as follows: Ladies’ single canoe, (1) 
Mrs. Morden, (2) Mrs. M. A. Blauvelt, 
(3) Miss Black; swimming, (1) H. F. 
Strickland, (2) A. L. Mudge; mixed 
doubles, (1) Miss M. A. Blauvelt and 
C. C. Bothwell, (2) Mrs. Squire and 
A. V. Gale; single canoes, (1) A. V. 
Gale, (2) S. T. Farum, C. C. Bothwell 
tied; tilting, (1) W. P. Roper and A. 
L. Mudge. 

Thursday afternoon, the manufactur- 
ing and operating men lined up for a 
scheduled baseball game. The former, 
after a fierce struggle, won out, 10 to 4. 
Geo. C. Rough, of the Packard Electric 
Company, captained the winners, 
while L. V. Webber, of the Toronto 
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Electric Light Company, was in charge 
of the power men. 

W. W. Freeman won the golf tour- 
nament, his nearest competitor being 
R. Edwards, Jr. 

Thursday evening the members and 
visiting friends gathered in the spa- 
cious and tastefully decorated dining 
room of the ‘‘Royal Muskoka,’’ where 
the annual banquet of the association 
was held. The presence of representa- 
tives from the prominent American so- 
cieties and a sprinkling of guests from 
England lent additional character to 
the proceedings. P. S. Coate, president- 
elect, filled admirably the position of 
chairman and toastmaster. Frederick 


RYERSON, 


W. N. 
Retiring President of the Canadian Electrical 
Association., 


Nicholls, in a stirring speech, replied 
to the toast of ‘‘Canada, Our Country,” 
L. J. Belnap responded for the manu- 
facturers. 

Both Col. Street and C. A. Littlefield 
made excellent speeches in replying to 
“The Central Station Interests,’’ and 
were most cordially received. 

‘*Sister Societies’? were spoken to 
by W. W. Freeman, President National 
Electric Light Association, T. C. Mar- 
tin, secretary, and Chas. F. Scott, 
Past-President of the American Insti- 
tute of Electrical Engineers. Harmony 
and good fellowship reigned supreme, 
and one could not but feel that the 
union of American and Canadian elec- 
trical interests could bring about only 
one result—the advancement of the in- 
terests of both. In his speech, T. C. 
Martin eulogized the work of Mr. Nich- 


olls while connected with the National 
Electric Light Association. Chas. F. 
Scott was impressed with the wonder- 
ful work being done by the company 
branches of the National Electric Light 
Association. 

During the evening prizes were pre- 
sented to the winners in Wednesday’s 
regatta, Mrs. Doane of Cleveland gra- 
ciously assisting Mr. Nicholls in this 
pleasant task. 

The toast to ‘‘The Ladies’’ elicited 
eulogies from W. A. Bucke and A. A. 
Dion. The presence of the ladies in 
such pleasing numbers during the con- 
vention was undoubtedly responsible 
in a great measure for the enjoyment of 
the occasion. At the conclusion of the 
dinner an impromptu dance was held 
and thoroughly enjoyed until a late 
hour. 

The registration totalled almost two 
hundred. 

ELECTION OF OFFICERS. 

On Thursday afternoon a meeting of 
the executive section was held and the 
following officers were elected for the 
ensuing year: President, P. S. Coate, 
manager Chatham Gas Company, Chat- 
ham, Ont.; first vice-president, E. A. 
Evans, Chief Engineer, Quebec Rail- 
way, Light & Power Company, Que- 
bec, P. Q.; second vice-president, W. 
L. Adams, Ontario Power fompany, 
Niagara Falls, Ont.; secretary-treasur- 
er, T. S. Young, Toronto; managing 
committee, J. J. Wright, R. G. Black, 
R. F. Pack, L. V. Webber, A. L. 
Mudge, D. H. McDougal, W. N. Ryer- 
son, A. A. Dion, F. A. Chisholm, W. L. 
Bird. : 

The naming of all standing commit- 
tees and the decision regarding the 
next place of meeting were both left 
to the incoming executive. In the lat- 
ter connection, Ottawa is prominently 
mentioned, and in all probability it will 
be in that city that the 1911 conven- 
tion will be held. 

WEDNESDAY MORNING SESSION. 

The first session of the convention 
was opened with P. S. Coate, first vice- 
president, occupymg the chair. Pres- 
ident W. N. Ryerson sent regrets at 
his inability to attend. During the 
morning a paper prepared by Mr. Ry- 
erson on ‘‘Some /Praetical Considera- 
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tions Coneerning Contracts for Light- 
ing and Power Service” was read by 
Mr. Coate, taking the place of the reg- 
ular presidential address. 

CONTRACTS FOR LIGHTING AND POWER 

SERVICE. 

In his address President Ryerson de- 
parted from the usual practice of review- 
ing clectrical affairs and devoted himself 
instead to a discussion of some practical 
considerations concerning contracts for 
lighting and power service. While the 
amount of money involved will naturally 
affect the amount of care exercised in 
drawing up contracts, they should in gen- 
eral be as brief and clear in their terms 
as possible. Mr. Ryerson discussed the 
following twenty-three points that are more 
or less inyportant in drawing up the docu- 
ment: (1) Term of contract—should be 
fairly long .in large contracts and should 
contain privileges of renewal. (2) Price 
or consideration—should be expressed in 
the simplest possible language and unless 
on flat-rate or meter basis, should contain 
a practical illustration of a sample bill 
under assumed conditions. (3) Uses to 
which current is to be put—should be speci- 
fied in general terms at least. (4) Point 
of delivery—-should be definitely stated to 
avoid misunderstanding as to responsibil- 
ity. (5) Meters—state the type (whether 
integrating, curve-drawing, maximum de- 
mand, or combination of these) and who is 
to furnish them. (6) Access to customer's 
property—should be permitted at all legiti- 
mate hours. (7) Balancing of phases—a 
penalty for unbalancing is sometimes de- 
sirable. (8) Power-factor—a penalty for 
power factors below a certain minimum 
is frequently inserted; the desirability of 
this and No. (7) is debatable as the proper 
selection and adaptation of apparatus, 
motors in particular, to the work to be 
done usually results in a fairly good power- 
factor and no unbalancing. (9) Penalty 
for non-payment of bills—-better to charge 
at a higher rate beyond a certain date 
than to give discount before that date. 
(10) Penalty for interruption to service - 
almost unavoidable in large contracts to 
other public utilities, but should not apply 
in catastrophes or during necessary work 
on the lines at reasonable hours. (11) 
Excess power—beyond that contracted for 
should be secured from the power company 
if its generating capacity permits. (12) 
Arbitration—the exact procedure in disa- 
Breements should be defined. (13) Super- 
vision of consumer's apparatus should be 
of a general character rather than detailed, 
conformity to local or underwriters’ wiring 
rules being specified in small contracts. 
(14) Definition of delivery—maintenance 
of agreed voltage and frequency at point of 
delivery should suffice. (15) Voltage of 
supply—better specified as between two 
limits than any fixed value. (16) Fre- 
quency—-should be stated as to normal 
Value and that it will not vary so as to 
prevent the commercial operation of con- 
sumers apparatus. (17) Liability--of no 
value unless mutual. (18) Definition of 
terms—such as kilowatt-hour, horsepower- 
hour, ete. (19) Assumption of liability to 
Buccessors and assigns—stipulated except 
in small contracts. (20) Sole use of gen- 
erating company’s power—except where 
oe or breakdown service is fur- 
aie by power company. , (21) Delay in 
he ery or use—no liability on either side 
a n ne to causes beyond its control. (22) 
mea or other guaranty—desirable with 
: peat whose financial standing 
ES ea (23) Lamp renewals—if by 
Stated 5 company, should be clearly 
Mr Ryan on what basis. In conclusion 
ae son advocated strongly that, how- 

simple the contract be, it should state 


explicitly what the rates for the service 
are; also that the established rates be ad- 
hered to strictly and be alike to all. 


In the discussion following the read- 
ing of this paper, R. F. Pack took is- 
sue with the author’s methods of fa- 
cilitating payment of accounts by ex- 
acting a penalty for the non-payment 
of accounts when due, rather than giv- 
ing a discount to accelerate these pay- 
ments. In support of the latter meth- 
od, Mr. Pack pointed out that this svs- 
tem would be less likely to antagonize 
the customer. The speaker also con- 
sidered that Mr. Rverson's ‘‘mutual 
hability’’ clause was a very dangerous 
one to insert in any power contract. 

After the reading of the minutes the 
secretary-treasurer, T. S. Young, pre- 
sented his annual reports. During the 
past year the Association has flour- 
ished. The membership has been large- 
ly extended and now amounts to about 
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President-Elect of the Canadian Electrical 
Association. 


five hundred. The financial conditions 
also showed very gratifying results. 

C. A. Littlefield, of the New York 
Edison Company, read the next paper. 
on ‘‘The Commercial Agent and the 
Community.” 

THE COMMERCIAL AGENT AND THE COM- 
MUNITY. 

This paper dwelt on the importance of 
the new business department and the per- 
sonnel of its employees. The author took 
the New York Edison Company as an ex- 
ample, and mentioned the various sub-de- 
partment coming under the head of the new 
business department, and described the 
scope of work and policy of each sub-de- 
partment. Among the departments consid- 
ered were the following: Wholesale and 
new-building bureau, private-plant bureau. 
power bureau, sign bureau, automobile bu- 
reau, heating bureau, follow-up bureau, en- 
gineering bureau, district offices, and com- 
plaints. Referring briefly to the subject of 
rates. it is the opinion of the author that a 
simple. easily understood rate system, de- 
void of “minimum.” “standby” or “readiness 
to serve” charges, is one that strongly ap- 
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peals to the public. The paper also deals 
quite fully with the needs of the city as re- 
lates to the central station and the attl- 
tude of a company's employees. 


This paper was discussed at some 
length. A. A. Dion, after expressing 
his appreciation of this paper, pointed 
out that the plans outlined applied gen- 
erally to the needs of larger central 
stations, rather than to those found in 
Canada. He felt some surprise at the 
decided opinion expressed by the 
author on the question of ‘‘stand-by”’ 
charges included in rate making; his 
opinion being that all electrice light 
companies were agreed that a readiness 
to-serve charge was absolutely neces- 
sary by reason of the introduction of 
tungsten and other high efficiency 
lamps. The speaker hoped to see Mr. 
Littlefield’s paper discussed further 
when the question of rates same up 
later. 

WEDNESDAY AFTERNOON SESSION. 

A paper on “The R. C. M. Electric 
Service Rate System,” prepared by S. 
Bingham Hood, of the Toronto Electric 
Light Company, was read by S. E. 
Doane of Cleveland. The vital import- 
ance of the question of ‘‘rates’’ to cen- 
tral station interests was most forcibly 
demonstrated by the keenness of the 
discussion. 

THE R. C. M. ELECTRIC SERVICE RATE SYS- 
TEM. 


The first part of this paper is devoted 
to an interesting review of the early history 
of rate making. The difficulties encounter- 
ed with the early types of meters were re- 
lated. The cost, trouble and unreliability 
of these meters prevented their adoption 
by most of the smaller stations, and also led 
to retaining on a flat rate many desirable or 
influential customers on the larger systems. 
The later development of the watthour- 
meter placed in the hands of the central- 
station management an instrument which 
was accurate within commercial limits. The 
demand for such meters led to the reduction 
of manufacturing costs, which permitted 
their use by small companies. and within 
a short time almost entirely eliminated the 
flat rate system of charging. With the de- 
velopment of more reliable central-station 
apparatus and increase in size of generating 
and transforming units more effort was ex- 
pended toward increasing the connected 
load in proportion to population served. The 
development of variable rate system was 
gone into fully, and the Wright demand sys- 
tem, the two-rate-meter systems. and the 
Doherty system described. The paper then 
review the tungsten lamp situation, point- 
ing out emphatically that the reduction in 
revenues caused by the advent of the tung- 
sten has made it necessary to revise rates 
so as to be able to push these lamps with- 
out serious consequences. The rate ad- 
justment, Interrupted by the chaotic condi- 
tions of lamp development during the pasi 
few years, is now being given serious con- 
sideration by nearly all the larger compan- 
ies. All systems which appear to meet with 
favorable consideration appear to have as 
their base the essential features of either 
the Wright Demand or Doherty Systems. 
with modifications as will meet changed 
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conditions due to introduction of the tung: 
sten lamp. Working along these lines, the 
writer has developed a differential rate sys- 
tem composed of a _ readiness-to-serve 
charge, a consumers’ charge, and kilowatt 
hour or meter charge, calling same, for 
ease in distinguishing from other methods, 
the “R. C. M. System.” The primary, or 
“readiness to serve,” charge of this system 
is obtained by dividing the sum of all an- 
nual fixed and operating charges which vary 
with size of plant, by the total kilowatt ca- 
pacity of the generating equipment. These 
charges must include all those necessary to 
maintain and operate the entire equipment 
without load or actual delivery of current 
to the consumer. The intermediate, or “Con- 
sumers’ Charge,” of the R. C. M. system 
has been recognized as a separately appor- 
tioned charge by Doherty, but finally in- 
cluded in the readiness to serve rate of his 
system. This charge includes all those ex- 
penses which vary directly with the number 
of consumers on the system, and, conse- 
quently, should be made a separate charge 
from the primary one. Unless this is done 
the very small consumer gets an unearned 
advantage at the expense of the larger ones. 
This discrimination is against the objects 
of the proposed system, which is to give 
to every consumer, irrespective of his de- 
mand or total consumption, the very best 
rate which his conditions warrant. The third, 
or kilowatt-hour “meter charge” of this sys 
tem covers all charges which vary directly 
with the kilowatt-hour output of the sys- 
tem. This is subdivided into two parts. 
First, that covering current supply only; 
and, second, that covering lamp renewals. 
The first part of this charge is used for 
power users only, under which heading is 
included all customers who own and main- 
tain their own utilization equipment, ir- 
respective of whether it be lamps, meters, 
or other devices. The two divisions are 
combined and applied to those consumers 
purchasing light from the company. This 
purchase of light to include in addition to 
operating current, the renewal and main- 
tenance of the utilization equipment, which 
includes lamps, shades and reflectors, the 
supporting fixtures being owned outright 
by the consumer. In order to apply this 
system of rates, the first requirement is nat- 
urally to determine the demand of the con- 
sumer. The R. C. M. system considers 
only those rooms which can be classed as 
“living rooms,’ and neglects entirely 
those in which only occasional light 
is required, or lights in small units as 
compared to floor space covered. A fur- 
ther division is made between rooms gen- 
erally occupied by a large proportion of 
the family and those usually occupied by 
individual members. To obtain this pro- 
portion the actual Jiving rooms on the main 
floor are taken at the maximum rate, based 
on a consumption of one watt per square 
foot of useful floor space on a carbon fila- 
ment lamp basis. By useful floor space 
only that portion of the room requiring 
light, or, roughly speaking, the area cov- 
ered by the largest rectangle which could 
be placed in the room is considered. The 
actual living rooms as scheduled would be 
charged for “readiness” at a fixed price per 
square foot of floor area, and not at a price 
per watt. The rating of one watt per square 
foot will give ample light with carbon 
lamps, so that price per watt and per square 
foot will be the same. 

To meet the case of tungsten lighting the 
author proposes giving the consumer these 
Jamps and proper reflectors for same, pro- 
vided he supplies the correct design of fix- 
ture, and make no additional charge other 
than the regular rates. The allowed watt- 
age for tungsten lamps shall not exceed 
one-half that required for carbon filaments. 
The lamps to be not less than forty watts 
or over 100. and are not to be installed in 
fixtures which are improperly designed for 
use of scientific glassware. This will prac- 


ELECTRICAL REVIEW AND WESTERN ELECTRICIAN 


tically limit their use to the main rooms 
on lower floor and possibly one room on 
the floor above. For this service the con- 
sumer pays us just double that of the readi- 
ness charge calculated on a tungsten basis. 
This surplus, together with the renewal por- 
tion of the meter charge, compensates the 
company for cost of tungsten renewals, and 
makes tungsten residential lighting the 
most profitable of any obtainable load. The 
consumer profits from this in obtaining 
more initial light and much more useful 
light, due to proper diffusing shades and 
reflectors, and saves one-half on his variable 
meter rate charge. In addition, he gets ex- 
pert attention to his equipment which his 
knowledge will not ordinarily permit him to 
obtain should he undertake his own tung- 
sten installation. A further advantage is 
the ability of the consumer to return to 
plain carbon lighting, with or without the 
knowledge of the company, without a read- 
justment of rates. For commercial lighting 
the system is very similar to the residential 
methods, excepting in the method of deter- 
mining the maximum demand. This de- 
mand is assumed to be 100 per cent of the 
connected load of that portion requiring 
regular lighting during business hours. 
Lights in rooms or basements not used gen- 
erally for regular business and requiring 
but momentary lighting at infrequent in- 
tervals, are not to be counted in the readi- 
ness to serve rate. The readiness to serve 
area should include the actual floor space 


to be lighted, which would exclude such - 


space as used for wall shelving, etc. The 
base rate would apply uniformly. to this use- 
ful area, irrespective of the amount of light 
used, with a limit of an average of one watt 
on a carbon basis and one-half watt for 
tungsten per square foot. This will al- 
low for drop lights over desks and 
lamps in show cases, as the general 
illumination in the vicinity of such fix- 
tures need not be as great as otherwise. For 
show window lighting the watts per square 
foot can readily be increased by a slight 
sacrifice of the intensity of interior. These 
windows should be permitted the extreme 
maximum and every reasonable allowance 
given in order to encourage long hour burn- 


ing. 

R. G. Black made a valuable contri- 
bution to the discussion. The underly- 
ing principles in rate-making could not 
be discussed in their entirety, he felt, 
but the advantages and disadvantages 
could be pointed out. ‘‘In order to 
cover any system of rates you require 
a great many different contracts or 
schedules and in that way you make 
easy the steps from one class of custom- 
er to another.” 

R. F. Pack discussed the pros and 
and cons of the new system and sug- 
gested that there would probably be a 
strong sentiment against the adoption 
of this form of a readiness-to-serve 
charge. He feared loss of business to 
the gas companies through it, and felt 
that it would be advantageous, perhaps, 
for all companies, both municipal and 
private, to ask government commis- 
sions to fix their rates. 

Leonard Andrews, of London, criti- 
cized this readiness-to-serve charge, or 
flat charge based on floor space. In 
his experience the light required per 
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square foot varied according to condi- 
tions of rooms, decorations, etc. The 
basis of the rate was not new but had 
been thoroughly investigated in Great 
Britain. Mr. Andrews, pointed out 
also that the small customer is consid- 
ered a valuable asset by every electric 
light company and therefore it would 
be a mistake to introduce complicated 
rates which every customer could not 
understand. ° 

C. A. Littlefield felt that while in 
many respects the system outlined was 
ideal, yet it was very complicated and 
would not appeal to the public but 
would rather drive away business. The 
small customer was a valuable asset not 
so much from a dollar-and-cent stand- 
point as for what his influence repre- 
sented. 

A. T. Holbrook’s paper, ‘‘The Resi- 
dential Lighting Field and How It 
Can be Cultivated,’’ was next taken up 
by the meeting, and at the conclusion 
of the reading of this paper a spirited 
discussion took place. 

RESIDENTAL LIGHTING FIELD: HOW IT CAN 
BE PROFITABLY CULTIVATED. 


This paper reviews the status of the resi- 
dential lighting field, pointing out that less 
than ten per cent of the residences in cen- 
tral-station towns and cities of North Amer- 
ica where electric-light plants are situated, 
are connected with the service of the elec- 
tric lighting company, and that this list 
of non-consumers is made up largely of 
homes which are already wired, and which 
have discontinued service for various rea- 
sons, mainly dissatisfaction with the meth- 
ods of charging for current. The paper 
briefly discusses the various schedules of 
rates for residence lighting, and mentions 
the advantages and disadvantages of each. 
Until the rate based on a straight per kilo- 
watt controlled demand charge on a yearly 
basis was tried in Hartford, it was believed 
that it would be necessary to let the resi- 
dence business work itself out as best it 
might with the rates which were available. 
The opinion is advanced by the author that 
residence lighting is or should be a wholesale 
method of selling current, and it is not from 
the largest house in the community but 
from the smallest that the net profits are 
made. A rate advocated by the writer which 
he claims will influence residential light- . 
ing customers is based on a fixed charge of 
not less than $120 per kilowatt per year of 
actual station demand. On a monthly basis 
it is equivalent to one cent per watt per 
month. This return of $120 per kilowatt 
per year is a larger return than most com- 
panies receive from business of a so-called 
better class. Tungsten lamps of standard 
voltages are used, and the current sold sub- 
ject to use without variation of cost during 
ordinary lighting hours. This demand is 
rendered definite by the use of an excess 
indicator which is installed for that pur- 
pose. The function of this indicator is to 
serve notice on the customer when he has 
exceeded his demand, and to safeguard the 
lighting company against any unfair treat- 
ment. The ordinary hours of burning are 
also insured on account of the renewal cost 
of the tungsten lamps, but no condition of 
abuse would fail to give a high average rate 
of income. Wherever this_rate.and method 
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of charging is put into effect it appeals at 
once to that class where the average house- 
hold income is between $600 and $1,200 per 
vear. This class of customers average 
$1.50 per month, and range from $1 per 
month up. A house having six rooms with 
a total of nine twenty-five-watt lamps may 
contract for four and use up that number 
for $1 per month, where a larger home will 
be compelled to use eight or nine lamps 
out of a total installed of from twenty to 
thirty-five, at a cost of $2 or $2.25 
per month. In addition to this rate, the 
writer advocated co-operation with wiring 
contractors in establishing fixed and defi- 
nite charges for house wiring; co-operation 
with the public journals in publishing no- 
tices of lighting interests, and lastly, co- 
operation with the manufacturers of electric 
appliances. 


R. G. Black, of the Toronto Electric 
Light Company, said that his company 
had long ago recognized that they 
were not getting their share of custom- 
ers among the poorer classes, because 
of the lack of special rates. If the 
methods mentioned in this paper of 
Mr. Holbrook’s were satisfactory, he 
could see where, in large cities, at least, 
it would be possible to largely increase 
the revenue along the lines suggested. 

Mr. Holbrook later gave several in- 
stances of where this system was being 
employed and with every satisfaction. 

C. A. Littlefield stated that he be- 
lieved that Mr. Holbrook was misin- 
formed when he expressed the opinion 
that less than ten per cent of the resi- 
denees in central-station towns and 
cities were using electrice light. He 
questioned if it would apply to the 
average city, but at the same time rec- 
ognized that a large number of possi- 
ble customers were not being reached 
because the proper rates were not em- 
ployed. 

I. H. Wright asked regarding the ex- 
perience gained by the delegates in 
making collections from the small cus- 
tomers. The meeting generally con- 
sidered that the small consumer repre- 
sented the mechanical class who were 
the most reliable customers a central 
station could possess. 


THURSDAY MORNING SESSION. 


The slight rainfall during the night 
rendered the surroundings much more 
pleasant for the members. A. A. Dion., 
Chairman of the committee appointed 
to investigate the question of affiliation 
with the National Electric Light Asso- 
ciation, first addressed the meeting. 
His committee had really nothing defi- 
nite to place before the delegates. The 
whole matter was being taken up by 
the Canadian Association, and not at 
the solicitation of those delegates of the 
American Association who were pres- 


ent, although he believed that the lat- 
ter association would favorably view 
any move toward amalgamation. Mr. 
Dion stated that in the change the 
Canadian Electrical Association would 
retain its own identity with some free- 
dom of action as at present, but would 
pay dues to the National Electric 
Light Association. He considered that 
their revenue would be even better 
under the new regime than at present. 
Frederick Nicholls, a former prominent 
official in the American Association, 
did not favor the amalgamation. It 
would, he foresaw, bring about the 
disintegration of their Canadian so- 
ciety. No decision will be made in 
this matter until a later meeting of the 
members. 

Chairman W. A. Bucke, of the Cen- 
tral Station Statistics Committee, re- 
ported a lack of co-operation on the 
part of central stations that made the 
work of his committee extremely diffi- 
cult and arduous. General satisfaction 
Was expressed by the members regard- 
ing the progress made. 

Leonard Andrews stated that in 
England they had been gathering sim- 
ilar statistics for fifteen years and now 
had much information of value. <A 
competitive spirit should, if possible, be 
stirred up among the different central 
station managers. 

R. F. Pack, chairman of the Com- 
mittee on Unifurm System of Account- 
ing, read an interesting report. This 
is apparently a feature of central-sta- 
tion management that is receiving more 
attention than was formerly the case. 


ACCOUNTING SYSTEM REPORT. 


The scope of this report is limited to 
suggesting a classification of accounts for 
adoption by the Canadian Electrical Asso- 
ciation. The committee carefully examined 
the classifications ordered by the Public 
Service Commission in the States of New 
York and Wisconsin and has compared these 
Classifications with that adopted by the 
National Electric Light Association. These 
systems are identicai in principle. Other 
States in the Union will shortly appoint Pub- 
lic Service Commissions to regulate public 
utilities, and these Commissions will, un- 
doubtedly. order accounting systems similar 
to those already so widely in use. The com- 
mittee reported that it is not expedient to 
suggest a classification involving a radical 
departure from methods which have already 
proved successful, and has decided, there- 
fore, to submit to the Canadian Electrical 
Association the classification of accounts 
adopted by the National Electric Light As- 
sociation. This includes the construction of 
fixed capital accounts, classification of con- 
struction and equipment accounts, classifi- 
cation of expense and income accounts, in- 
come accounts and income classification. 


A paper prepared by A. S. Loizeaux, 
of Baltimore, Md., entitled, ‘‘ Accessor- 
ies Which Lend to Continuity of Power 
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Supply,” next oveupied the attention 
of the meeting. The paper was read 
by A. A. Dion, who, in closing, em- 
phasized the author’s remarks regard- 
ing the public's appreciation of an 
assurance of a continuity of service, 
even at the expense of a higher rate 
for such a service. Municipal plants 
today were frequently claiming lower 
rates for power, but this was no indi- 
cation that the private concerns would 
lose any of their business. 

The general plan of the paper was 
also dealt with by A. L. Mudge. He 
believed that the information given 
applicd more generally to larger plants 
and where systems are more compli- 
cated. 

ʻ‘Notes on Transmission Line Regu- 
lation,” by Paul M. Lincoln was next 
read in the author’s absence by Chas. 
F. Scott. 

TRANSMISSION LINE REGULATION. 


With alternating current, regulation de- 
pends upon power factor of the load, leak- 
aze, capacity and reactance of the line, as 
well as resistance and current. For sim- 
plicity, leakage and capacity are neglected. 
For lines 300 miles or greater in lengtn, 
capacity should be considered. Diagrams 
are given to show the effect of power-tactor 
on the regulation. A formula is given for 
the exact calculation, but an approximate 
result can be obtained by projecting the 
total impedance drop upon the generator 
voltage in the diagram. To facilitate this, 
tables are given of ratio of reactance to 
resistance for various sizes and spacing orf 
Wires at 25 and 60 cycles. A third table 
Rives factors for getting total drop for any 
ratio and any power-factor. Examples are 
given to show the error caused by using 
the approximate method and neglecting ca- 
pacity. 


Mr. Scott pointed out to the non- 
mathematical delegates that Mr. Lin- 
coln’s tables enabled them correctly to 
obtain proper sizes of wire for power 
circuits. A. A. Dion pointed out an- 
other instance of a useful table in one 
devised recently by Prof. Herdt, of 
MeGill University, Montreal. He con- 
sidered both of these methods very 
good short cuts and both simple and 
useful methods of solving problems 
that are coming up every day. 

Mr. Dion, as chairman of the com- 
mittee on grounding of secondaries, 
then stated that his Committee was not 
prepared to make a very tangible re- 
port. Prof. Steinmetz advocated the 
grounding of all secondary circuits no 
matter what the voltage. Personally 
he took issue with this opinion. He 
favored grounding of circuits up to 150 
volts, but above that he believed it 
should be left to the judgment of the 
individual and would also depend upon 
localeonditions. He was surprised to 
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note that in the experience of the 
American neighbors that out of 285 
companies who had been approached 
on the question and had replied, 150 
did not ground their secondary sys- 
teins at all. 


FRIDAY MORNING SESSION. 


The first paper was read by Sidney 
G. Redway, on 


‘IOW TO INCREASE THE STATION LOAD.’’ 


In his paper Mr. Redway outlined mod- 
ern methods which, if followed, he believes 
will result in getting new business for the 
central station. A systematic canvass must 
be inaugurated no matter how small the 
plant. The attempt to combine the offices 
of engineer and business manager of the 
station is a big mistake. 


In the animated discussion following 
this paper the consensus of opinion fav- 
ored the suggestions offered in Mr. 
Redway’s paper. 

L. V. Webber, chairman of the com- 
mittee on Meter Installation, Care and 
Testing, next reported and consider- 
able discussion was evolved. 


REPORT OF COMMITTEE ON METERS. 


The report emphasizes the importance 
of maintaining efficiency of meters. Meters 
Which do not receive attention usually be- 
come slow. Attention is called to the 
Electricity Inspection Act, which requires 
a one-kilowatt dial for testing purposes. 
For residential lighting, meter capacities of 
twenty-five to fifty per cent of the connect- 
ed load are recommended; for other build- 
ings, one hundred per cent: with circuits 
divided and run through several small met- 
ers for large installations. The position of 
the meter is also considered, and meter- 
reading is given a great deal of attention, 
accuracy and regularity of reading being 
especially emphasized. The government 
test number is preferable to the manufac- 
turer’s number in keeping records. Meters 
should be tested both before and after in- 
stallation. The first test should be pre- 
paratory to the government test. The gov- 
ernment inspector has instructions to test 
for creeping, and beween one-quarter and 
full load the tolerance is three per cent. 
Periodical tests should be made after in- 
stallation, more frequently on the larger 
sizes. For induction meters, periods of 
twelve to eighteen months for residences, 
and six to twelve months for business dis- 
tricts are recommended; for commutator 
meters, six to twelve and three to twelve 
months respectively, except for 500-volt 
meters, where two to four months is rec- 
ommended. Some suggestions are given in 
regard to handling complaints. For testing 
meters in service three methods are men- 
tioned, using respectively the rotating stan- 
dard, indicating instruments and standard- 
ized resistances. The committee favors the 
first of these, and points out its advantages. 
Tests should be made at three loads: one- 
tenth of the connected load, normal load 
and total connected load. The normal load 
is given a weight of three in computing 
the average accuracy. The subject of met- 
ering under two-rate contracts is given con- 
siderable attention, and the double dial 
meter is favored where two rates apply for 
different periods of the day. One advan- 
tage that the two-dial meter possesses over 
maximum demand meters is that the per- 
iods during which the customer shall pay 
the high rate or the low rate, as the case 
may be, can in each individual case be defi- 
nitely pre-determined. In the case of the 
maximum demand meter on domestic light- 
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ing the customer’s peak may coincide with 
the power house peak, but owing to the in- 
creasing use of electric irons, toasters and 
the like, the residential maximum demand 
may occur at any hour during the day, and, 
therefore, this indicator is of little effect. 
The committee believes that the varying 
conditions of the light and power business 
for large installations are well met by this 
type of meter, and that satisfactory instru- 
ments can be obtained. Lighting companies, 
having only a lighting load, will set the 
pointers of their double-dial meters to cor- 
respond with the period of their peak load, 
and as the apparatus can be easily under- 
stood by any consumer of ordinary intelli- 
gence, it is pretty certain that the effect 
of the extended use of these meters would 
be to level out the peak and raise the lower 
parts of the load curve; for private con- 
sumers, realizing that before and after a 
certain hour in the evening they can get 
their energy at a much cheaper rate, will 
practice economy during the critical period, 
and may more than make up afterwards by 
using their light freely during the cheaper 
time. 

Maximum demand meters are then con- 
sidered. These may be used in three ways: 
(1) The maximum demand for the month 
may be used as a basis for the rate per 
kilowatthour. (2) The demand may be 
made the basis for a service charge in ad- 
dition to the charge based on meter-read- 
ing. (3) The demand may determine the 
portion of the meter registration for which 
a higher rate is paid, the balance being at 
a lower rate. The advantages and disad- 
vantages of the Wright demand meter are 
considered, and comparison made with 
graphic recording meters, which are accu- 
rate to one per cent. The report concludes 
with a consideration of the keeping of rec- 
ords and statistics. 


Harold S. Brown read a paper on 
‘Electric Heating and Cooking Appli- 
ances.’ 


This was extremely interesting and took 
the nature of a comparison of electrical 
apparatus with gas-operated machines. In 
every instance the economical and efficient 
operation of the former made their use ad- 
visable. Comparative tests and figures 
were shown. Mr. Brown also reviewed the 
progress made towards perfecting the dif- 
ferent electrical appliances. 


FRIDAY AFTERNOON SESSION. 

At the concluding session of the con- 
vention two very well prepared pa- 
pers were read and discussed, ‘‘The 
Tungsten Lamp as a Factor in Modern 
Street Lighting,’’ written by C. E. 
Stephens, was the first on the pro- 
gramme. 


TUNGSTEN LAMP AS FACTOR IN 


STREET LIGHTING. 


Mr. Stephens opens his paper with the 
statement that, as the intensity of illumina- 
tion is proportional to the light intensity 
of the source and inversely proportional to 
the square of the distance from the source, 
for a given minimum illumination doubling 
the distance between lamps requires each 
lamp to have four times the light flux and 
therefore each mile of street two times the 
energy. Conversely, reducing the distance 
between units reduces the energy required 
to produce the same minimum illumination; 
at the same time the increase in number 
of units affords a more uniform light dis- 
tribution. The requirements for good street 
lighting are: Uniformity of distribution, the 
ratio between maximum and minimum il- 
lumination not exceeding ten to one: good 
diffusion and low intrinsic brilllancy of light 
source, obtainable by intelligent use of 
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appropriate shades and reflectors; absence 
of sharp shadows. The desirable charac- 
teristics of a suitable lighting unit are: (1) 
The maximum intensity of the light unit 
should be from fifteen to twenty degrees be- 
low horizontal and decrease rapidly above 
and below this angle; (2) the total light 
flux from a single unit should be as small 
as conditions will permit, i. e. for a given 
intensity of illumination the maximum num- 
ber of small units should be used and spaced 
at frequent intervals; (3) the light should 
be diffused or emitted from a large area: 
(4) the lamp should be supported at the 
maximum practical height above the street 
surface, particularly if it is a large unit 
whose light is not diffused. The introduc- 
tion of the tungsten lamp has made avail- 
able a long-lived and highly efficient light 
source. Which has a good volor value and 
can be secured in a large variety of sizes. 
Its high efficiency permits the use of proper 
screens for diffusing its light and reflectors 
for directing the light from less to more 
desirable directions. This means that the 
lamps may be placed low enough to avoid 
interference with foliage, which is highly 
desirable in residence districts. Tungsten 
lamps were first used in street lighting in 
place of series carbon incandescent lamps; 
they proved so successful that they soon re- 
placed practically all these lamps and a 
great many gas lamps. They are also used 
on multiple systems. particularly in the 
decorative lighting of prominent business 
streets. Series tungsten lamps are oper- 
ated on either the “adjusted socket” or the 
“regulator” systems. In the former a small 
resistance is mounted in each street hood 
in parallel with the lamp and operates to 
maintain the circuit continuous and at its 
normal current value in case of lamp burn- 
out or removal. In the regulator system the 
series of lamps is supplied from a constant 
current regulating transformer; each lamp 
is shunted by an insulating film cut-out to 
maintain the continuity of the circuit in case 
of burn-out. The ordinary constant-current 
regulator is designed for use on arc-lamp 
systems, where it works very well; on se- 
ries tungsten circuits a closer regulation 
is needed and this is obtainable with a new 
design of constant-current transformer built 
by the company with which Mr. Stephens is 
connected: it maintains the current within 
one per cent of normal value, regardless of 
the number of lamps burning on the circuit. 
The author concluded his paper with a plea 
for the education of the public to a realiza- 
tion that the flaring appearance of a street 
lamp should not be regarded as a measure 
of its excellence, and finally that the raising 
of the standard of street illumination in 
cur cities will produce superior results that 
will justly compensate for the increased 
cost. 


Chas. F. Scott, with a number of 
others, made interesting comments. 

“The Attitude of the Central Sta- 
tion Manager towards Illuminating 
Engineering,’’ by Roscoe Scott, was 
next read and discussed. 


ATTITUDE OF CENTRAL-STATION MANAGER 
TOWARDS ILLUMINATING ENGI- 


NEERING. 


The manager of a small station should 
attack his lighting problems in accordance 
with the same principles that are recos- 
nized by the expert illuminating engineer. 
In planning a lighting installation six ques- 
tions present themselves, as follows: — 16 
the illumination of the proper intensity: 
Is the light sufficiently diffused? Is the 
light properly distributed? Is the light of 
the proper quality? Is the light economi- 
cally produced? Is the installation satis- 
factory from an artistic point of view? The 
lighting must be satisfactory from each of 
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these respects and the author explains in 
v neral what the requirements are in each 
particular. He then shows that it is neces- 
sary to keep in Hne with the progress in 
illuminating engineering and no better way 
presents itself than by membership in the 
Illuminating Engineering Society. whose 
transactions contain the most valuable in- 
formation on illumination available. The 
centralstation manager should co-operate 
with the incandescent lamp manufacturers 
who can furnish him with a mass of de- 
tailed information regarding the character- 
istics of standard lamps and retlectors. 
Considering the different voltages, efficien: 
cies. styles and types, there are at least 
2.400 distinct kinds of incandescent lamps 
manufactured by the members of the Na- 
tional Electric Lamp Association. These 
lamps are far superior to the foreign makes 
of incandescent lamps that are shipped 
to this country. In conclusion the manager 
who sees to it that the lighting installations 
en his circuits are correctly designed will 
find that his complaint department has verv 
little to do and the satistaction of his con- 
sumers with his sale of illumination and 
not merely current will quickly show itself 
in the amount of new business obtained. 


—— eed - 
Convention Notes. 

The Nernst Lamp Companv, Can- 
adian Department, was the only com- 
pany whieh ventured an exhibit at the 
Convention. A. E. Fleming, Canadian 
manager, was in charge and showed a 
wide assortment of the newest Nernst 
lamp fixtures, 

The Northern Electrie and Manu- 
facturing Company distributed a self- 
registering B. & S. wire gauge to the 
delegates. 

The Canadian Tungsten Lamp Com- 
pany, Limited, Hamilton, Ontario, 
during the convention distributed 
germproof glass telephone mouthpieces. 

_—_— oS 


Railroad Commission of Wisconsin 
News. 

The statistics for electric utilities 
operating in Wisconsin for the year 
ending June 30, 1909, show the fol- 
lowing general results: 

“Twenty-six companies reported on 
Class A forms which covers companies 
operating in cities of 10,000 population 
Or over. 

Class A Companies: 

Total operating reve- 


NUES ooo... vee eee. K2,646,039.47 
Total operating ex- 

INOS! Scie EEE 1,645,636.05 
Net operating reve- 

o MOOS aie Sa Bey edo $1 ,000,403.42 
Non-operating reve- 

MIPS hieis nthe eunn 147,348.22 

Gross income ...... $1,147,751.61 

Dividends paid ...... 309,541.67 


“One hundred and forty-eight com- 
panies reported from cities of less than 
10,000 popniation, and the following 
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figures show the totals for the year for 
these companies: 
Total operating reve- 


NUES ......... ee eee £1.035,970,21 
Total operating ex- 
penses ........ we. = 837,576.26 


Net operating reve- 


NUS ............ 197,993.95 
Non-operating reve- 
NUES ............0.. 11 ,640,78 
Gross Ineome ...... $ 249,534.73 
Dividends paid ..... 25,149.56 


“The total earnings of all electric 
utilities reported corrected for refunds, 
ete., Was $3,681,609 68, 

This amount was divided about as 
follows: 


Commercial lighting 

earmings .......... *2.172.291.38 
Municipal contract 

lighting earnings.. 594,305.30 
Commercial power 

earnings .......... 921,079.01 
Municipal power 

MPI ES: -c.5) ene eo o 30,712.58 
Sales to other utili- 

TOS ac i Ota ay Be 238,148.93 
Miscellaneous earn- 


ings from operation. 125,965.79 

“The balance sheets of all the com- 
panies reporting shows the total cost at 
the first of the year of electric plants 
in the state as $238,257,278.21. 

The following table shows the elece- 
trie equipment data as reported by all 
the companies: 


Total commercial consumers............. 59,463 
ARCS aee aw carta ye chad ue ata wats Laren ace $8,829 
Motors: 

NUMDET or orrae ena led a ote hd, aA 9,890 

Total horsepower ...................... 34.054 
Total connected lead in kilowatts......... 92,093 
MELEFS re a ee nee eiler eae ole a aa oah 51,758 
Transformers oc po 648 soda she ko bee oe 6,819 
Bollers: 

Number * ose bee Slat Poawoiuk ARA 352 

Total horsepower ......oeoponaunenanunn 66,757 
Waterwheels: 

IN UIMIDG R= Aaa ern e gate ele a aE wed 146 

Total horsepower ........... Re es Gata tee Naa 38,410 
Steam engines: 

NUMDEeET Cex Genes oh-oy boyy Geka k pte 265 

Total horsepower .............. ccc cc eee 94.262 
Gas engines: 

DUET ICT eo a sear tee OG he tats i a E oan ak 2) 

Total horsepower ............,...00000. 1,94 
Total prime motive power-rated horse- 

PIO, oaro 2 eel He Ped a ee cane iad 4 ake 134.612 

Electric generators: 

NUDES Sa hs, lore Hae enn eve teh Godt ng ae kD 460 

Total kilowatt capacity... aoaaa 74,269 


fifty, or thirty per cent, are municipal 


plants. About seventy-five plants give 
continuous serviee throughout the 
twenty-four hours. 

oe. — 


Electric Equipments for Pullman Cars. 

An improved system of electrie 
lighting is to be installed on the new 
steel cars which are being built by the 
Pullman Company for use on the 
Twentieth Century Limited. In addi- 
tion to the new lighting equipment 
there is also to be a complete system of 
exhaust fans for keeping the air fres: 
in the cars. 
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A COMPARISON OF MAGNETIC 
PERMEAMETERS. 

BY CHARLES W. BURROWS, 
Measurements of imaynetie proper- 
ties of materials are usually made on 
specimens in the form of comparative- 
lv short straight bars. This form is 
chosen because it is easily machined 
and readily inserted in fixed magnetiz- 
ing eoils. Neither of these conditions 
are met in the ease of the ring spec 
men, although such a form is more 
desirable from purely magnetie eon- 
siderations. For the testing of straight 
bars there are available several eom- 
mercial instruments, besides a number 
of more strictly laboratory methods. 
Each piece of apparatus has its eham- 
pions who sometimes make extrava- 
gant claims and seldom, if ever, are 
Willing to admit that an error as great 
as five per eent exists in their partie- 
ular type of apparatus. 

In order to determine what agree- 
ment exists between magnetie data de- 
ditferent 
Working with different apparatus, an 
Investigation, of which this may be 
considered a preliminary report, has 
been undertaken. The method has 
been to measure in each apparatus the 
same specimen; or, if this is not feas- 
ible, specimens of as nearly as pos- 
sible the same magnetie properties. 
This has been done with three dif- 
ferent grades of material, a good qual- 
ity of soft Norway iron, a medium 
quality of cold-rolled Bessemer steel, 
and annealed high-carbon tool steel. 

Fig. 1 gives the normal inductioa 
data for these materials as well as for 
one sample each of nickel, silicon- 
steel and commercially pure Ingot 
iron. From these curves one may get 
a general idea of the distinguishing 
features of the metals studied. 

These six rods were carefully meas- 
ured by the author’s 
double yoke method, and also by a eer- 
tain permeameter. In Fig. 2 are plot- 
ted the corrections to be applied to 
values determined by the same per- 
meameter to bring those results into 
aceord with my own. 

These shearing curves show a char- 
acteristic course. For low and moder- 
ate inductions the correction is nega- 
tive, that is, the permeameter indi- 
cates a magnetizing force in exeess of 
its true-value. Forsythe softer mate- 


termined by experimenters 


compensated 
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rials, iron, Bessemer, and silicon-steel, 
this initial correction is nearly pro- 
portional to the induction. As the up- 
per inductions are reached, the shear- 
ing curve bends over toward the axis 
and passes through a point of zero cor- 
rection. Beyond this point it changes 
sign and increases very rapidly. If 
this upper part of the shearing curve 
is plotted against H instead of B it 
appears that in this region the correc- 


tion approaches proportionality to H. 


This is also evident from the fact that 
in this region the shearing curves for 
the different materials lie relatively to 
each other in the order of the permea- 
bility. 

In discussing results of this kind, 
one is at a loss how to proceed. We 
may consider the correction to be ap- 
plied to H to reduce the observed value 
to the true value for a given fixed in- 
duction or we may consider the cor- 
rection to be applied to B to reduce 
the observed value to the true value 
for a given magnetizing field; or, last- 
ly, we may employ a combination of 
the two. In discussing the results in 
this paper, I shall assume that the in- 
duction is fixed and consider variations 
between true and observed values of 
the magnetizing field for each particu- 
lar induction. | 

This is justified for two reasons. In 
the first place, the total induction 
across any section of a bar is a cal- 
culable function of the electromotive 
force induced in a small test coil close- 
ly surrounding the rod, and hence the 
induction may be known exactly. On 
the other hand the magnetizing force 
depends not only on the current and 
= winding of the magnetizing coil, but 
also in a complicated way upon all 
joints, gaps and non-uniformities in the 
magnetic circuit. In the second place, 
most calculations of the magnetic por- 
tions of electrical machinery start with 
the assumption of a given flux density, 
and calculate the current-turns neces- 
sary to produce this flux. One must 
be warned, however, that as the lower 
inductions are produced by relatively 
small magnetizing fields, a small var- 
iation in the absolute value of this 
magnetizing field may appear as a 
large percentage difference. 

Figures similar to Fig. 2 might be 
given for other forms of permeameter 
to show how the shearing curve de- 
pends on the instrument as well as the 
nature of the test specimen. This has 
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been done for the three materials, Nor- 
way iron, Bessemer steel and annealed 
tool steel. It is not necessary, how- 
ever, to present all the data, as a sat- 
isfactory comparison can be made by 
considering the shearing corrections 
for a single quality as tested in vari- 
ous permeameters. 

Fig. 3 gives the shearing curves 
showing the corrections to be applied 
to the data of different apparatus when 
testing a given quality of Norway 
iron. The same identical specimen was 
not measured by each permeameter, 
but specimens from as nearly as pos- 
ible the same stock were measured by 
an apparatus, and also by the author’s 
compensated double yoke method. The 
results are thus all connected by the 
data of this latter method, which for 
the purpose of comparison we assumed 
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measured by a test coil C surrounding 
the specimen, or by some other suit. 
able device placed in or near an open- 
ing in some part of the magnetic cir- 
cuit. Whatever the individual ar- 
rangement may be, the corresponding 
corrections are modified in magnitude 
rather than in nature. 

The greatest difficulty encountered 
is in the measurement of the field over 
the section whose induction is to be 
determined. At this section, A in Fig. 
4, the field has at least two compon- 
ents, that due to the current in the 
solenoid and that due to the poles 
formed at the ends of the specimen 
where it joins the yoke. A third com- 
ponent is traceable to the fact that 
the yokes themselves are acted upon 
by the field of the solenoid. The field 
due to the poles at the end of the 
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FIG. 1.—NORMAL INDUCTION DATA FOR COMMERCIALLY PURE INGOT IRON (I), NORWAY 


IRON (N), BESSEMER STEEL (B), 
COMMERCIAL NICKEL (Ni). 


as normal. The curves for an ellipsoid 
of dimensional ratio 100 are calculated 
from the theoretical value of the de- 
magnetizing factor and the experi- 
mental data of the Norway iron of 
Fig. 1. 

One can get a better understanding 
of these shearing curves if he consider 
for a moment the individual correc- 
tions that are liable to enter into a 
magnetic measurement. Fig. 4 shows 
in conventional form a magnetic cir- 
cuit consisting of the test specimen T 
and a yoke Y connecting the ends of 
the specimen. With modification of 
details this is the magnetic circuit of 
all types of permeameter. The mag- 
netomotive force is applied through 
the solenoid M and the induction is 


SILICON STEEL (S), 


TOOL STEEL (T), AND 


specimen is opposite to that of the 
solenoid so that the true field is less 
than that indicated by the current in 
the solenoid. The magnitude of this 
correction can be calculated for & 
specimen in the form of an elongated 
ellipsoid without yokes. Curve a, of 
Fig. 4, gives the correction curve for 
such an ellipsoid having a dimensional 
ratio of 100. The field due to magne- 
tization of the yokes by the solenoid 
is in the same direction as that of the 
solenoid. This correction will be pro- 
portional to the product of the current 
in the solenoid and the permeability 
of the yokes. As, however, the field 
in the region affected is comparatively 
small, and the permeability is small 
and slowly increasing, this correction 
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will be nearly proportional to the cur- 
rent. The exact magnitude of this cor- 
rection (curve b) is difficult to calcu- 
late even approximately. 

A correction to the observed induc- 
tion is frequently necessary, due to the 
fact that the test coil, or the corres- 
ponding indicator, encloses some mag- 
netic Hux whieh does not pass through 


Cor-ectien % be epeiced To observed H 


FIG 2—APPROXIMATE CORRECTIONS TO 
BEF APPLIED TO THE DATA FOR THE 
MATERIAL OF FIG. 1, AS OBTAINED FROM 
A CERTAIN PERMEAMETER. 


the specimens. Suppose, for instance, 
that the area of the test coil is four 
times that of the specimen. Since the 
field in the space immediately sur- 
rounding the rod is H, the test coil 
indicates an induction of B + 3H. 
This is insignificant for low intensi- 
ties. but becomes appreciable at the 


higher values. The corresponding 
seis te E 

o | 

\ 
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FIG 3 SHEARING CURVES FOR A GIVEN 
QUALITY OF NORWAY IRON, AS DETER- 
MINED BY VARIOUS APPARATUS.—E. 
ESTERLINE: P, PICOU; K, KOEPSEL. G 
AND F ARE FROM FOREIGN RESEARCH 
LABORATORIES; O 1S A THEORETICAL 
ELLIPSOID OF 100 DIAMETERS. 


correction to the magnetizing force in 
this case is easily seen to be 3 H mul- 
tiplied by the derivative of H with 
respect to B. This derivative depends 
upon the nature of the specimen. 
Curve b of Fig. 4 shows this correc- 
tion curve for a particular bar of Nor- 
Curve R of the same fig- 
ure is the resultant of curves a and b, 


Way Iron, 


and shows a remarkable resemblance to 
the experimental curves of Fig. 2. In 
this resultant curve the lower portion 
is determined almost entirely by the 
demagnetizing action of the ends of 
the bar, while the upper portion is 
most influenced by the exeess of flux 
measured by the test coil. 

The shearing curves for the appar- 
atus E and K (Fig. 3) are seen to be 
approximately equivalent to that given 
by an ellipsoid of 100 diameters when 
the induction 1s measured by a rela- 
tively large test coil. The Picou cor- 
rection seems to indicate an additional 
error proportional to H. This is quite 
probable, as with the short test piece 
used in this apparatus and the method 
of compensation of yoke reluctance it 
seems that the effective length assumed 
is too large. Such an assumption would 
account for over half of the measured 
shearing corrections. 

Owing to the complex nature of the 
shearing correction, it is impossible to 
make a single fixed compensating de- 
vice counteract the error at all flux 
densities. 

The Koepsel apparatus used for 
curves K attempts to compensate for 
the field due to the action of the sole- 
noid on the vokes by adding in series 
with the main coil a few turns about 
the vokes which oppose the main mag- 
netomotive foree. This accounts for 
the pecuhar shape of the shearing 
eurve at high flux densities. 

For the Esterline apparatus data 
were obtained from four laboratories, 
and eurve E represents the extreme 
values in the shearing curves. Here 
an attempt is made to compensate for 
each souree of error separately. The 
wide divergence between the extremes 
seems to indicate that this adjustment 
is a matter of some uncertainty. 

The curves G and F of Fig. 3, 
which were obtained from certificates 
of two foreign research laboratories, 
and the curve P after the application 
of eertain ealeulable correetions show 
extreme variations of five per cent at 
an induction of 20,000 gausses. This 
may be considered as a first approxi- 
mation to the agreement that is at- 
tained by well equipped laboratories. 
Direct reading commercial instruments 
may be in error by as much as 100 
per cent of the true value. 

In spite of the great differences 
which different methods give, it is en- 
eouraging to note that any one method 
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applied consistently and carefully can 
be made to give results consistent to 
a few per cent. Consequently. by 
means of calibrated standard rods the 
correction curves can be drawn and the 
indications of one apparatus expressed 
in terms of a second to five per cent. 
—— eo 
International Exposition of the Appli- 
cations of Electricity to Rail- 
roads in 8t. Petersburg. 

In view of the importance of electric 
traction and of the advantages of 
“white coal,” of which Russia has 
large reserves, the Russian Imperial 
Technical Society is organizing an in- 
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FIG. 4 A CONVENTIONAL MAGNETIC CIR- 
CUIT AND TWO COMPONENTS AND RE- 
SULTANT OF AN IDEAL SHEARING 
CURVE. 

ternational exhibition of the applica- 
tions of electricity to railroads to be 
held in August of this year. The ex- 
position will be held under the aus- 
piees of the Imperial Government and 
its object is to bring to the knowledge 
of the publie all the latest inventions 
and improvements in electric traction. 
The organizing committee is headed 
by His Exeellency N. D. Sytenko, who 
requests all those occupied in any way 
with the application of electricity to 
electric traction to make an effort to 
participate, for Russia is about to 
electrify a large part of its railroads. 
A standard gauge traek will be con- 
structed in the exposition grounds for 
the practical demonstration of electric 
lovomotives and motor cars. Any de- 
sired information may be obtained at 
the Bureau of the Exposition, Pantelei- 
monska 2, St. Petersburg, Russia. 
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BINDERS FOR COAL BRIQUETS. 


BY C. L. HUBBARD, 


A recent bulletin issued by the Unit- 
ed States Geological Survey gives some 
valuable data relating to tests made at 
its St. Louis fuel-testing plant regard- 
ing the best material for binders in the 
manufacture of coal briquets. 

A summary of the more important 
results and recommendations is given 
-below. Coal in the process of mining 
and transportation, and on exposure to 
the weather, is subject to more or less 
disintegration. This disintegrated coal 
is called ‘‘slack’’ and often amounts to 
a considerable percentage of the lump 
coal produced in the mines. If this 
slack is wasted the loss ranges from 
five to fifty per cent, or even more, of 
the total coal mined. Jt is therefore 
evident that the utilization of this 
waste becomes an important economic 
consideration. 

Coals which are suitable for the pro- 
duction of coke present no difficulties 
in this direction, as the slack may also 
be used for this purpose as well as the 
lump coal. Again, in the case of coal 
which cakes quite readily, the slack 
may be used for boiler purposes, as it 
fuses together more or less quickly, and 
burns on the furnace grate without 
great loss. 

In other cases the full value of the 
slack can. only be obtained by first 
forming the coal into briquets, which, 
when of good quality, are equal to, or 
of greater value than, the original 
lump coal from which the slack was 
derived. 

The problem is not always how to 
make briquets of the best possible 
quality, but rather to produce at a 
profit a briquet of satisfactory grade 
for the use intended. 

Among the characteristics of good 
briquets which should be considered 
may be mentioned—coherence, hard- 
ness and toughness, density, size and 
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and 


shape, weathering, absorption. 
burning qualities. 

Briquets of any degree of coherence 
can be made by varying the amount 
of binding material and the pressure. 
An inerease in either of course adds 
to the cost of manufacture. 

Ordinarily briquets may be eonsid- 
ered sufficiently coherent when the loss 
occasioned by dust and breakage in 
handling does not exceed five per cent. 
The briquet should be sufficiently hard, 
but not hard enough to be brittle. A 
briquet can be made harder by using 
a binder with a higher melting point. 
The requirement of the French Admir- 
alty is that they shall not soften at 
sixty degrees centigrade. Ordinarily 
it is sufficient that the briquet shall 
not soften on the hottest day and shall 
behave satisfactorily on burning. 

The density of the briquet should 
be made about the same as that of the 
lump coal from which the slack is de- 
rived. The density is increased by 
pressure, 

The matter of shape and size is of 
importance. Heavy rectangular blocks 
allow a large output for the invest- 
ment and are consequently cheaper to 
manufacture and convenient for stor- 
age. On the other hand, they have the 
disadvantage of large smooth surfaces 
and are usually broken up before feed- 
ing into the furnaces. Prismatic 
shapes with rounded edges are most 
popular abroad. Either these or ovoid 
shapes of less than two pounds weight 
are preferred for domestic use. The 
rounded edges cause much less dust 
and breakage in handling and insure 
a good air circulation and thorough 
combustion, but are wasteful in space 
and make the briquet somewhat harder 
to ignite. 

The briquets should be able to stand 
long exposure to the weather with but 
little deterioration. In the process of 
manufacture they are liable to crack 
if they lack the proper proportion of 
binder or have been improperly mixed 
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or have not been pressed sufficiently 
hard. Cracks, however produced, per- 
mit the entrance of moisture and cause 
a rapid deterioration of the briquet on 
exposure to the weather. ignite bri- 
quets owing to their more porous struc- 
ture and tendency to absorb water do 
not stand exposure to the weather so 
well as those made of other kinds of 
coal. 

The binder used must be insoluble. 
The great obstacle to the use of starch, 
molasses, and sulphite-liquor residues 
as binders is their solubility. With 
pitches and tars, a slightly increased 
percentage of binder is necessary in 
briquets that are to stand long ex- 


posure to the weather. 


The briquet should not absorb more 
than three per cent of moisture. The 
amount absorbed is increased when 
either the slack itself or the briquet is 
porous, or when the binder has a ten- 
dency to attract moisture. The ease 
with which a briquet will ignite de- 
pends largely upon the slack used and 
also upon the form and size, as already 
mentioned. 

Briquets from fine slack ignite less 
readily than those in which a coarser 
grade is used. The use of an inor- 
ganic substance, such as clay or mag- 
nesia, as a binder or constituent of a 


‘hinder, acts in a similar manner. 


The briquet should burn with a 
clear, intense flame, and without odor 
or smoke. The burning of the briquet 
and the Hame produced, as well as the 
amount of smoke given off, will depend 
largely upon the quality of the slack 
used and on the completeness of com- 
bustion, the same as for coal. So far 
as the binder is concerned, it should 
not be of a material which will vola- 
tilize before the temperature is suff- 
ciently high to insure complete com- 
bustion of the gases formed. Inorganic 
hinders produce no smoke. Organic 
binders, like starch, molasses, or sul- 
phite-liquor residues, do not volatilize 
until decomposed, hence they give off 
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Piteh, tar, petro- 
When used as 


little or no smoke, 
leum residues, ete. 
binders, volatilize during combustion, 
and will eause smoke and possibly odor 
if the gases formed are not completely 
burned. But it is easily possible to 
regulate the eonditions so that less 
smoke will be produeed when burning 
the briquets than when burning the 
lump coal or slack from whieh they 
are formed, 

The quality of the briquet retaining 
its shape in the fire is very important 
and depends on the properties of both 
the coal and binder used. The binder 
must hold the coal particles together 
until they are sufficiently softened to 
The temperature at whieh dif- 
ferent eoals soften or cake together 
varies greatly, With a readily caking 
epal. a binder that volatilizes at a com- 
paratively low temperature may be 
used. With eoals that cake at a higher 
temperature, a Jess volatile binder must 
be used to secure satisfactory results. 

As the inorganic binders add ash, 
and the other nonvolatile binders 
istarch, molasses, ete.) are not water- 
proof, it would generally seem better 
Where commercially possible, to mix a 
eoal that will not cake of itself with 
a sufficient quantity of eaking coal. 
Then with a suitable binder the bri- 
quet will retain its coherence in the 
fire by the softening of the eaking coal 
in the mixture. 

The amount of ash left when the bri- 
quet is burned is the sum of that eon- 
tained in the slack and in the binder 
used. Organice binders, as a rule, con- 
tain a smaller percentage of ash than 
the slack coal, and therefore slightly 
decrease the total percentage of ash in 
the briquet. When inorganie binders 
are used the ash thus added is a de- 
cided disadvantage. 

Theoretically the heating value of a 
briquet is the sum of the heating val- 
Nes of the coal and of the binder, and 
it cannot possibly exeeed this amount. 
Organie binders usually equal or ex- 
eed in heating value, weight for 
Weight, the slaek coal used. Briquets 
have the advantage over coal in that 
their burning is accompanied with less 
Waste and they permit a better regu- 
lated and more complete combustion to 
take place, From this it is evident that 
the evaporation results should at least 
equal those of the best lump coal from 
the sereenings and dust of which the 
briquet was made. 
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For detailed aecounts of the tests 
made upon a large number of binders 
In connection with different grades of 
eoal the reader is referred to Bulletin 
No. 343 of the United States Geologi- 
eal Survey. 

The best binder to use in any par- 
ticular case depends entirely on the 
locality, the character of the coal, and 
the purpose for which the briquets are 
intended. 

For purposes of comparison some 
of the binders will be brietly consid. 
ered whieh are available for eoal which 
is fairly easy to briquet and = whieh 
eakes rather readily. Some coals will 
briquet with somewhat less and others 
require greater pereentages of binder, 
but an endeavor has been made in the 
following summary to strike a reason- 
able average, 

The results oť the 
showed that in general, for plants sit- 
uated where it can be obtained, the 
cheapest binder is the heavy residuum 
from This is commonly 
known as asphalt. Four per cent of 
this binder is sufficient, at a cost rang- 
ing from forty-five to sixty cents per 
ton of briquets produced. | 

Seeond in order is water-gas tar 
pitch, five to six per cent usually prov- 
ing sufficient, at a cost of fifty to sixty 
eents per ton of briquets. As water- 
gas pitch is also derived frem petro- 
leum, it will be available more particu- 
larly in oil-producing regions. 

Third in order is coal-tar 
Being derived from coal, this material 
is widely available. From 6.5 to 8.0 
per eent is usually required, at a cost 
ranging from sixty-five to ninety cents 
per ton of briquets produeed. 

In certain localities natural asphalts 
may be used and also tars derived from 
wood distillation. The price of these 
will vary greatly under different) eon- 
ditions, but there are undoubtedly 
places where they could easily compete 
with the binders mentioned above. 
Wax tailings ean also be used to good 
advantage with eoal which cakes eas- 
ily. Pitch obtained from producer-gas 
tar makes an excellent binder, but is 
not vet on the market, but will prob- 
ably be available for this purpose in 
the near future. 

Briquets may also be made with a 
binder consisting of one per cent starch 
at a cost of about twenty cents per 
ton of briquets produced. These are 
excellent in quality exeept they are not 
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Waterproof, which of course is an im- 
portant requirement in ease of trans- 
portation. 

The waste sulphite liquor from pa- 
per mills also produces exeellent bri- 
quets, but like the above, they are not 
waterproof. 

Of the inorgame binders, magnesia 
seems to be the most important. Its 
per ton of briquets will range 

twenty-two to thirty cents. 
Other binders 
eompete in price but not 
quality of briquet produced. 

Lignite eoal does not briquet easily 
and offers a particularly diftħeult prob- 
In case it eakes readily, the best 
with = petrolevin 


cost 

from 
easily 
the 


may 
with 


inorganie 


Jem, 
results are obtained 
asphalt or water-gas tar pitel, using a 
pereentage than for ordinary 
coals. For lignites which do not cake, 
starch, sulphite liquor, and magnesia 


larger 


may be used. 

Lignites also be briqueted 
Without a binder if burned on a special 
grate so construeted as to overcome the 
tendency of the eoal to fall to pieees 
in the fire. 

In regard to eoal-tar piteh, asphalts, 
and petroleum residues generally, the 
following methods are suggested for 
determining their value for briqueting 


purposes and for preparing them for 


may 


use: 

The piteh or tar is distilled and all 
oills coming off below 270 degrees een- 
tigrade are rejected as being of no 
value. The flowing point of the portion 
to be used for briqueting is then deter- 
mined, and should not in general be- 
less than seventy degrees centigrade. 
The piteh is extracted with carbon di- 
sulphide. 

The smaller the amount of residual 
carbon the more satisfaetory will be 
the pitch, and the less readily the coal 
cakes the higher must be the flowing 
point of the piteh. If a pitch cracker 
is to be used the flowing point must 
be above 120 degrees centigrade to 
work suecessfully on a hot summer’s 
day. In winter, piteh with a flowing 
point of 100 degrees centigrade may 
be used. All softer pitehes and as- 
phalts must be melted and mixed in 
liquid form with the coal. If the soft- 
ening point of the piteh is above 150 
degrees centigrade, it should either be 
thinned or superheated in the mixer. 

The efficient use of a binder depends 
very largely on the proper regulation 
of the eonditions in the mixer. If the 
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binder contains low-volatile compounds 
it increases the tendency of the briquet 
to soften and crack open before com- 
bustion, in order to liberate the gases 
formed. Such a condition naturally 
increases the amount of smoke pro- 
duced and makes the briquet less de- 
sirable as a fuel. 

The relation between the coal and 
the binder is purely physical. Chemi- 
cal action, if any, is so slight as to be 
wholly negligible. The properties of 
the briquet are the properties of the 
coal plus those of the binder, and the 
combination of the two in briqueting 
does not materially change the prop- 
erties of either. If the binder is brit- 
tle the briquet will be relatively brit- 
tle at the same temperature. The tem- 
perature at which the binder softens 
will be the same, whether by itself or 
in the briquet, so that if the coal soft- 
ens at a high temperature the binder 
must melt at a relatively high tempera- 
ture to give satisfactory results in the 
fire. If the coal does not cake at all, 
then the binder must not melt or be 
destroyed by the heat, if a perfectly 
coherent briquet at all temperatures is 
desired. Only inorganic binders could 
fulfill this condition, and their use is 
objectionable on account of the addi- 
tional ash. ' | 

Organic binders that do not melt, 
such as starch, ete., give the best re- 
sults in the fire with a noncaking coal, 
but are not waterproof, as already 
stated. Tf the binder is to any extent 
soluble in water the briquet will not 
withstand exposure to wet weather. 

The binder will go into solution as 
surely, though more slowly, in the bri- 
quet, as when it exists in the pure con- 
dition, unless the briquet is in some 
way rendered waterproof. 

Many experiments have been made 
along the line of waterproofing by im- 
mersion in oil. The experiments indi- 
eated that any oil would waterproof 
the briguet when externally applied, 
but asphalt tar, which was the thick- 
est oil tested, gave the best results. It 
is doubtful if external waterproofing 
with a thick oil will ever be successful, 
owing to the cost and difficulty of 
manipulation, but a thin oil, such as 
crude petroleum, might answer. At 
any rate, laboratory tests with small 
briquets cannot finally decide the 
point, and experiments should be con- 
dueted on a larger scale. 

It may not, perhaps, be a repetition 
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to summarize here, in the approximate 
order of their importance, the desirable 
qualities of a binder, as follows: 

(1) It must be sufficiently cheap to 
make the manufacture of briquets 
profitable. 

(2) It must bind strongly, produc- 
ing a briquet sufficiently hard, but not 
too brittle. 

(3) It must hold the briquet togeth- 
er satisfactorily in the fire. 


(4) It must produce a briquet suf- 


ficiently waterproof to stand the con- 
ditions of use. 

(5) It should not cause smoke, or 
foul smelling, or corrosive gases, or 
foul the flues. 

(6) It should not increase the per- 
centage of ash or clinker. 

(7) It should inerease, or certainly 
not diminish, the heat units obtainable 
from a given weight of fuel. 

The main problem in briqueting is 
to find a suitable binding material at 
a sufficiently low cost. When the dif- 
ference in price between the slack coal 
and the first-class lump coal is $1.00, 
the cost of briqueting should not ex- 
ceed this amount. Of this, the binder 
must cost less than sixty cents per ton, 
as the cost of manufacture averages 
about forty cents. To leave out of con- 
sideration the possible advantages in 
the use of briqueted coal, over run- 
of-mine coal, due to the greater ef- 
ficiency and = smokelessness of bri- 
quets, it will probably not be neces- 
sary to pay any attention to binding 
material costing $1.25 or more per ton 
of briquets produced. 

—_— —s--o—__—_—__- 
Power Plant for Oregon Mining Camp. 

A recent dispatch from Sumpter, 
Oregon, states that the Granite Light- 
ing and Power Company, near Granite, 
is about to develop the power plant 
planned by it on the north fork of John 
Day River. 

——_—_—__»-—___. 
Rejects Municipal Ownership of Light- 
ing Plant. 

By a vote of ten to two, the city 
council of Burlington, N. J., has re- 
jected a proposition for a municipally 
owned lighting plant and a short-term 
franchise for public-service corpora- 
tions, and has awarded a fifty-year 
franchise to the syndicate which recent- 
ly purchased the property of the Bur- 
lington Electric Light and Power Com- 
pany. The new company agrees to 
erect a $100,000 plant in the city. It 
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also agrees to light firehouses and the 
City Hall free of charge. The fifty- 
year franchise granted to the company 
is for a slight increase in the old rates 
for street lighting. The company also 
seeks a contract for operating the 
drainage plant and waterworks, claim- 
ing it can reduce the municipal expense 
of operation by twenty-five per cent. 
—— ee 
Tarsus Lighted by Electricity. 

The ancient city of Tarsus, in Asia 
Minor, has recently been lighted by 
electricity. In reporting this fact, Con- 
sul Edward I. Nathan, of Mersine, says 
the power is taken from the rapidly 
flowing Cydnus River. About one and 


‘one-half miles from the city an eighty- 


horsepower turbine is made to drive a 
large dynamo, which furnishes suff- © 
cient power for 1,000 lamps of sixteen 
eandlepower each; 450 are now used 
to light the streets of the city and the 
remainder will be furnished to private 
consumers. It is proposed to extend 
the electric-lighting system to Adana 
and Mersine, the power to be likewise 
furnished by the Cydnus River and 
transmitted by wire to these places. 
The name of the concessionaire may 
be secured from the Bureau of Manu- 
factures, Washington, D. C. 
———_~so~-o__—_——_ 
Cohoes to Use Electric Power. 

It has been definitely decided that 
the power of the Cohoes Company is to 
be changed from water to electricity. 
A majority of the manufacturers who 
rely upon the Cohoes Company for mo- 
tive power have signified their willing- 
ness to co-operate with the Cohoes 
Company in electrifying the power. 
The work of abolishing the hydraulic 
canals and establishing a power plant 
for the generation of electricity from 
the water-power will be begun within 
the next few months. T: 

e 
Water-tube Boilers for Power Station. 

The new power station for the Rich- 
mond and Henrico Railway Company, 
Richmond, Va., will be equipped with 
forged steel water-tube boilers of Bab- 
coek and Wilcox make. 

—— o 
Weather Reports by Telephone. 

Arrangements have been made by 
the United States Weather Bureau 
whereby all telephone subseribers in 
the State of Texas may be supplied 
with the weather reports free of charge 
bv application to their central office. 
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THE MEASUREMENT OF SURFACE- 


BRIGHTNESS. ° 
BY J. 8. DOW. 


lt is rather interesting to observe 
how, as the study of illumination has 
been gradually developed, our methods 
of measurement have tended to ap- 
proach closer and closer to realities, to 
take into account more perfectly the 
condition of affairs actually met with 
in practice. 

One of earliest forms of photometry 
was the testing of illuminating gas. 
One examined and specified the quality 
of the gas supplied in terms of the can- 
dlepower of a standard burner passing 
a given amount of gas per hour and 
there the matter ended. Such measure- 
nents could, of course, take no account 
of the quality of the burners used in the 
rooms in which the gas was eventually 
burned by the householder nor of the 
manner in which he arranged his lights 
so as to illuminate the surroundings. 
They merely served to preserve a cer- 
tain standard in the gas supplied. 

Subsequently, when electric light 
eame into use, the testing of individual 
lamps gradually became a more or less 
accepted process, but it was apparently 
not until about 1883 that Sir Wm. 
Preece first emphasised the need for 
measurements of illumination. In this 
early year he pointed out that it was 
the actual illnmination of the surface 
that mattered. “We do not want so 
much to know the intensity of the light 
emitted by a lamp as the intensity of 
illumination of the surface of the book 
we are reading, or of the paper on 
which we are writing, or of the walls 
on which we hang our pictures, or of 
the surface of the streets and the busy 
pavements upon which the traffic of a 
city circulates.” 

Since that date we have become fa- 
miliarized with the idea of measuring 
illumination and there are today many 
forms of apparatus intended for this 
purpose. It seems probable that in 


‘‘surfaece-brightness’ 


time to come the value of measurement 
in illuminating engineering, both as a 
means of preserving a record of the con- 
ditions, and as a means of driving home 
the truth of one’s contentions, will be 
recognized even more fully. If one 
may hazard a suggestion as to the fu- 
ture of such instruments, it might be 
predicted that the tendency will be to 
aim more and more at simplicity and 
portability. What is needed is, above 
all, to make the measurement of illumi- 
nation a thoroughly familiar and recog- 
nized process, Probably. just as in the 
ease of electrical engineering, many dif- 
ferent types of instruments, eaeh hav- 
ing its respective field of action, will 
he developed and the distinetion be- 
tween apparatus of a purely seientifie 


a 


liancy is, of course, one of the main 
in giving rise to a sensation of 


factors 
glare. 
It therefore oecurred to the author 
that a deseription of an instrument in- 
tended to measure surfaee-brightness, 
designed by himself and V. H. Maekin- 
ney and recently deseribed by him at 
a meeting of the IHluminating Engineer- 
ing Soeiety in London, might be of ìn- 
terest. But first a few examples may 
be mentioned of eases in which a knowl- 
edge of intrinsic surface-brightness 
would be useful. Take for example a 
school. The inspector ean, of course, 
direct that the illumination on the ehil- 
dren's desks is not to be less than a 
certain amount. Yet this is not enough. 
For it might happen that the ehild, 


FIG. 1. 


eharaeter, intended for use in the labo- 
ratory, and instruments for practical 
and commercial work will be better un- 
derstood. 

Yet even the measurement of illumi- 
nation is, in a sense, only a step towards 
the ultimate end of photometric mea- 
What really concerns us is, 
not illumination but rather 
"what the Ger- 
mans term ‘‘Flichenhelligkeit.’’ By 
this is meant the actual brightness of 
the illuminated surface as it appears to 
the eve. Surface-brightness thus takes 
into aecount the coefficient of reflection 
of the material illuminated. The term 
is not in very general use at present 
but, under the title of ‘‘intrinsic bril- 
lianey’’ it has been extensively applied 
to highly luminous surfaces, such as in- 
candescent mantles, ete. Intrinsic bril- 


surement, 
as a rule, 


DOW-MACKINNEY PHOTOMETRIC INSTRUMENT 


owing to the shape of the desk, the 
position of the lights, or some other 
eause, would be obliged to hold his book 
at such an angle that the surface- 
brightness of the page was much be- 
low what the measure of the illumina- 
tion would suggest. In the same way 
his head might fall in the way of the 
light when reading a book, although no 
shadow wire cast by the head of the in- 
spector in using his photometer. Or, 
again, the paper used by the child 
might have a very inferior reflecting 
power whieh reduced the effective il- 
Jumination to but a fraction of that 
which a test with an iluminometer 
might suggest. As a matter of fact the 
amount of light absorbed by many 


1 See ELEcrnicaL REVIEW AND WESTERN BELEC- 
TRICIAN, June 25, 1910, page 1329. Also The 
IIluminating—Enginerr, Londen, Jane, 191o, pages 
373-376. 
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newspapers printed on pink and green 
paper is very considerable. 

What would be the most desirable 
test in such a case as this would be for 
the inspector to examine the brightness 
of the surface of the book exactly as 
the average child would use it and this 
can be done readily enough by means of 
an instrument designed to measure sur- 
face-brightness. 

One important characteristic which 
such an instrument should possess 
would be portability. It should also be 
adapted for measuring the brightness 
of surfaces at some distance. For ex- 
ample it might often be desired to 
measure the brightness of an illumi- 
nated sign or diagram to which the ob. 
server could not get very close. An 
important respect in whieh such an in- 
strument would differ from illumina- 
tion photometers would be that there 
would no necessity for a tripod or level; 
it could and ought to be carried about 
like a camera under the observer’s arm. 

It is interesting to notice that an in- 
strument of this class was described by 
Dr. C. H. Williams at a meeting of the 
Illuminating Engineering Society, in 
New York in 1907. Though differing 
in design from that about to be de- 
scribed, its aim seems to have been 
somewhat similar, and the photometer 
devised many years ago by Professor 
Weber, of Kiel, seems to have had the 
same object. 

The instrument shown in the aecom- 
panying diagram, Fig. 1, was designed 
by the author in conjunction with V. 
H. Mackinney. The essential idea is to 
enable an observer to measure the sur- 
face-brightness of a surface by compar- 
ing it with a standard illuminated white 
one. The observer places his eve at E, 
looks directly at the illuminated sur- 
face S and sees through an aperture in 
this surface the object to be examined. 
The surface S is illuminated by an opal 
sereen at O behind which is a small 
metallie-filament glow lamp. The il- 
lumination of the screen is altered by 
cutting off more or less of the light 
from the opal plate. The arrangement 
of the shutters which accomplish this 
is somewhat interesting, and will be un- 
derstood from Fig. 2. 

It was considered particularly desir- 
able to secure a uniform seale, having 
equa] divisions corresponding to a given 
change of illumination at any point. 
This was done by means of the sector- 
device shown in the figure. Two opa- 


que screens A and B can pass in front 
of the illuminated sector S. The first 
of these, A, has a ring cut out, the area 
of this ring being exactly one-tenth of 
that of the whole sector. Hence as A 
is moved across the exposed area (and 
therefore also the illumination) is 
varicd from 1.0 to 0.1 and the pointer 
attached to A moves on a scale having 
nine equal divisions corresponding to 
this range. 

The lever A having been drawn across 
we can next reduce the illumination 
still further by bringing over the lever 
attached to B. This exaetly resembles 
A except that it has no ring cut out. 
By bringing this lever across we gradu- 
ally obscure the illuminated ring R and 
reduce the illumination at a uniform 
rate from 0.1 to zero. Naturally it 
would be possible to obtain a more ex- 
tended range by adding several more 
shutters with rings of gradually dimin- 
ishing area. But the arrangement ex- 
plained above will probably answer all 
practical requirements. 

In actually using the instrument one 
proceeds as follows: The glow lamp 
is lighted from a small accumulator, 


r 


ty 


FIG, 2.—ARRANGEMENT OF SHUTTERS. 


which can be either attached to the in- 
strument or carried in the pocket. One 
then adjusts the distance of this lamp 
from the opal plate until the illumina- 
tion of the surface S is, say, exactly 
one foot-candle. This is judged by 
comparison with a mat white surface 
placed at the requisite distance from a 
standard lamp and observed through 
the aperture. The lamp is then clamped 
in position and we know that the read- 
ing on the scale is in foot-candles. 

At this point it may be neeessary to 
say a few words regarding the units in 
which surface-brightness is measured. 
There are two distinct methods of speci- 
fying this quantity. In the case of 
actual radiating surfaces, and when 
specifying the intrinsic brilliancy of il- 
luminants, it is customary to express 
the results in terms of candles per 
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square centimeter. But in the case of 
illuminated surfaces it appears to be 
usual to express the surface-brightness 
in terms of the illumination in lux or 
foot-candles; by this is meant the il- 
ing that on examination the surface- 
would have to receive in order to have 
an equivalent brightness. Thus in stat- 
ing that on examination the surface 
brightness of an area was so many foot- 
candles we merely mean that a pure 
white mat surface, when illuminated 
with this number of foot-candles, would 
possess the same apparent brightness 
as the area examined. 

It is anticipated that the range of the 
instrument will be increased by the use 
of standard dark glasses, inserted in 
the path of the rays from the surface 
studied, thus cutting off exactly one- 
tenth or one-hundredth of the light. It 
is, of course, very convenient to have an 
equally divided scale, as the law of this 
instrument, if stricty carried out, should 
enable us to do. There are a number 
of small points which require careful 
attention in order that this may be the 
ease, but Mr. Mackinney and the author 
anticipate that quite sufficient accuracy 
ean be secured by careful design. An- 
other matter that deserves considera- 
tion is the possibility that the results 
might differ at various distances from 
the surface examined. As far as experi- 
ments have been carried at present there 
seems little reason to expect any ma- 
terial difference for distances under 
five feet, but in any case it seems pos- 
sible that any difference of this kind 
could be regarded a necessary conse- 
quence of the changed physiological 
conditions and, in short, as one which 
the instrument, measuring as it does the 
apparent surface-brightness, as it ap- 
pears to the eve, ought to take note of. 

There are a number of uses to which 
such an instrument could be put. The 
method of use is very simple as one 
merely points the apparatus at the sur- 
face to be examined; the whole ar- 
rangement can be carried about like a 
camera into any building in which it is 
desired to take measurements. One ad- 
vantage of the instrument is that it 
should be possible to observe the bright- 
ness of a surface at a distance. For ex- 
ample one can determine the brightness 
of the goods in shop windows from the 
outside or of the contents of glass cases 
in museums and, in fact, obtain results 
without necessarily placing the instru- 
ment at the spot.where the measure- 
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ments are to be made. Again one can 
easily apply the instrument to examine 
the conditions inside a recess or box 
which can certainly not easily be done 
by means of an illumination photom- 
eter. 

As explained above the instrument is 
intended mainly for the measurement 
of surfaee-brightness. It eould, how- 
ever, equally well be apphed to meas- 
urements of intensity of illumination by 
the use of a standard white surface 
which is placed in position on the wall, 
desk or other objeet which we wish to 
examine. The surface-brightness of a 
surfare having standard properties as 
regards reflecting power, such a sur- 
face as pressed magnesia or white blot- 
tiny paper for example, can be regard- 
ed as the illumination. When there- 
fore one desires to measure the hori- 
zontal illumination on a table or the 
vertical illumination on a bookshelf one 
would merely place the standard mat 
white surface in position thereon and 
observe its brightness. In this way one 
can obtain many measurements of il- 
lumination which it would be literally 
impossible to take if one was compelled 
to place the instrument in the exact 
spot where the measurement is to be 
made. It will be granted, for example, 
that it is not a very easy matter to ob- 
tain the vertical illumination on a book 
shelf with most of the ordinary types of 
Hminometers. Again when one comes 
to consider the illumination of work- 
shops one must be struck by the faet 
that a knowledge of the mean horizon- 
tal illumination, though useful, does not 
tell what we really wish to know in 
many cases. As a rule we are eon- 
cerned with the illumination on the 
Work and this may mean the illumina- 
tion in a number of planes at various 
inclinations to the horizontal. But by 
merely placing the small standard sur- 
face at any part of a machine and study- 
Ing its brightness we ean at onee learn 
all we want to know. 

Another class of measurements in 
Which a knowledge of surface-bright- 
Ness is very essential is that conneeted 
with the examination of the intrinsic 
brilliancy and glare of modern illumi- 
nants. The impression of glare received 
by the eve in looking straight at a verv 
bright source is believed to be chiefly 
due to its high intrinsie brillianey. 
There has recently been some discussion 


as to the best method of measuring the | 


Intrinsic brilliancy of illuminants. The 


chiet dithculty in applying an instru- 
ment of the kind deseribed in this arti- 
cle to this problem is that the bright- 
ness of an incandescent source of light 
Is so enormously greater than that of 
the illuminated surfaces one meets with 
in practice. It would therefore be nec- 
essury to employ very dark glasses or 
some analogous method of dimming the 
light. It is, however, possible that the 
instrument might be modified so as to 
yield a rapid and approximate measure- 
ment of the intrinsie brillianey of 
shades and reflectors. Dr. L. Bell, Prof. 
L. Weber, of Kiel, and other authori- 
ties have suggested that the intrinsic 
brilliancy of a surface exposed to the 
eve in interiors should not exceed about 
two and one-half candles per square 
inch, and it should not be difficult. to 
contrive a ready method of judging 
Whether this value is exeeeded or not. 
When exact scientific results are want- 
ed, however, more deliberate methods 
of measurement would probably have to 
be adopted. One might, for example, 
ascertain the eandlepower of the lamp 
in a given direction and then, by pro- 
jection, also determine the area from 
whieh this light is received. 
Instruments for measuring surface- 
brightness might, however, be applied 
more easily to examine the contrast in 
an illuminated interior. Professor 
Weber has pointed out that it is not 
enough to specify that an illuminant 
should not possess more than a certain 
intrinsic brilhaney. Its contrast with 
the surroundings should also not be too 
great. should not, he suggests, exceed 
100 to 1. 
that instruments designed to measure 
surface-brightness might be profitably 
used first to measure the intrinsic bril- 
laney of the souree and subsequently 


It seems possible, therefore, 


that of its surroundings. 

It seems, therefore, that there are 
many cases in which a knowledge of the 
surface-brightness is what is really de- 
manded and it would seem natural to 
specify that for eertain purposes, read- 
ing for example, the paper should have 
a eertain surfaee-brightness. This is 
really what is imphed when we say 
that the illumination for reading should 
he three foot-eandles, ete. [n the same 
wav it might be possible to come to an 
agreement that the walls of a library 
and other dwelling rooms should have 
a certain surface brightness since by 
complying with sueh a specification 
both the illumination provided and the 
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reflecting power of the walls are taken 
It may, therefore, be sug- 
vested that instruments designed to 
measure this quantity will have a wider 
application in the future than in the 
past. The demands of measurements in 
illuminating engineering and photom- 
etry are so exacting that there is cer- 
tainly room for many different types of 
instruments, Ineluding the two conven. 
tional types at present mainly employed 
—photometers and illuminometers. 
-— Ooo 

Special Illumination of Mexico City. 

The government committee in charge 
of the plans for celebrating the centen- 
nial of Mexico's independence in Sep- 
tember has arranged for a most bril- 
lant illumination of Mexico City on 
the nights of September 15 and 16. 


into aecount. 


Preparations are being made by the 
Mexico Light and Power Company to 
install 100,000 special eleetrie lights for 
use on those two nights. These lights 
will cover the great Catholie Cathedral, 
the National Palace and the federal and 


municipal buildings. The lamps will 


range from eight to sixteen eandle- 
power and will be varieolored, Deco- 


rative artists will transform the exte- 
riors of the different buildings into a 
blaze of Tight and make the event a 
notable one from an eleetrieal illumi- 
hating standpoint. The mght of Sep- 
tember 1o is of double significance. as 
it will mark the celebration of the 
divghtieth anniversary of the birth of 
President Porfirio Diaz in addition to 
being the evening preceding the decla- 
ration of Mexico's independence. In 
all of the larger cities of Mexico and 
many of the towns of lesser importance 
preparations are being made for mag- 
mificent electrical dluminations of the 
pubhe buildings during the centennial 
month. D. 
BERG $ 

Cheaper to Wire During Building. 

The work of installing a new wiring 
system in the Brooklyn (N.Y.\ federal 
building was begun a few days ago and 
ealls for an expenditure by the govern- 
ment of $19.600. 
will take ninety days to complete. 

It as stated that when the building 
was built wiring was offered for $2,000, 
This figure was thought to have been 
Impossible by the oftieials in the build- 
ing. That the cost would not have been 
over one-fourth as great. however, if 
the wiring had been put in at the start 
Is coneeded, 


This improvement 
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USE OF FLAMING ARCS FOR A 
LARGE ARENA. 


ILLUMINATION OF THE ARMY TOURNA- 
MENT, GRANT PARK, CHICAGO. 


In the extension of Grant Park on 
Chicago’s lake front there is being 
held at this writing a great tournament 
by several regiments of the United 
States Army. The tournament was 
opened on July 4 in furtherance of the 
‘‘Sane Fourth”? movement and is 
scheduled to close on the evening of 
July 14. In order that as large an 
audience as possible could witness the 
drills and maneuvers of the soldiers an 
arena 400 by 600 feet in dimensions 
was cleared and surrounded by tiers 
of seats on all four sides, most of which 
were open to the public to see the ex- 
hibitions at leisure, arrangements 
were made to illuminate the arena in 
the evening and to give both afternoon 
and evening exhibition drills on the 
ten days of the tournament. On some 
of these occasions as many as 60,000 
people witnessed the spectacle. 

The problem of lighting the arena 
was solved by the use of flaming are 
lamps on a scale greater than ever at- 
tempted before. Through the Chicago 
office of the Chas. L. Kiewert Company, 
eighty Aurola flaming are lamps were 
secured. These were suspended at a 
height of thirty-five feet above 
ground in ten rows of eight lamps each. 
from steel messenger cables having a 
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the middle points of the long sides of 
the arena supplied the current to the 
three-wire network over the arena, forty 
flaming arcs being supplied from each 
transformer. 

As each lamp was moderately rated 
at 3,000 candlepower, there was a total 
of 240,000 candlepower developed over 
the 240,000 square feet of the arena. 
The resulting illumination was more 
than adequate to show every detail of 
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lamps that were used to illuminate 
Camp Dickinson, where the soldiers 
were encamped north of the arena. 
The trimming of the flaming arcs over 
the arena was accomplished by means 
of a tower wagon with a high extension 


ladder at its top. 
—____>-o_____- 


Cincinnati Inadequately Lighted. 
The Business Men’s Club of Cincin- 
recently 


nati presented a courteous 


NIGHT VIEW OF ARMY TOURNAMENT AT 


the maneuvers of the troops. The light 
distribution was very uniform over the 
entire arena. The golden yellow qual- 
ity of the light was found to harmon- 
ize well with the khaki uniforms of 
the soldiers. On the whole the bril- 
liant lighting feature alone elicited as 
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CHICAGO. 


communication to the city council call- 
ing attention to the inadequate light- 
ing of the downtown district of the 
city. This has elicited unfavorable 
criticism from many visitors who have 
been surprised at the gloom of the 
principal business streets. The club 


PANORAMIC DAY VIEW OF THE ARMY TOURNAMENT AT CHICAGO. 


elear span of about 600 feet. The mes- 
senger cables were supported between 
fifty-foot poles set beyond the outer 
long tiers of seats and guyed to the 
ground. Each lamp was supplied with 
ten amperes and fifty-five volts, two 
lamps being in series on each side of a 
three-wire alternating-current system 
having 220 volts between the outers. 
Two step-down transformers located at 


much comment as any feature of the 
exhibition by the troops. The accom- 
panying night view shows only a por- 
tion of the arena. 

The entire lighting system was in- 
stalled by the Commonwealth Edison 
Company inside of three davs at a cost 
of about $5,000. This company also 
supplied the current for the flaming 
are currents and for fifty inclosed are 


has therefore respectfully urged that 
the subject be investigated at once to 
the end that Cincinnati’s business dis- 
trict be made attractive by night in 
keeping with its importance. 
—eoe 

The laving of the new cable between 
Nagasaki, Japan, and Tamsui, For- 
mosa, to cost $568,000, will be begun 
at once by the Japanese Government. 
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Telephones in the Zion City Lace Fac- 
tory. 

For the textile mill or factory, in- 
terior telephone systems are often used 
to eliminate confusion and waste of 
time. The accompanving illustrations 
are views taken of the ‘‘Inter-phone”’ 
system in the lace factory of Marshall 
Field & Company, at Zion City, Tl. 
They furnish a good example of the 
usefulness of this sort of communica- 
tion to a busy textile plant. 

The ‘‘Inter-phone’’ system in this 
establishment performs instantly the 
duties which formerly called for the 
employment of messengers, the loss of 


FIG. 1. INTER-PHONE IN CUTTING ROOM, 


FAC TORY. 


much time, and a great deal of expense 
without any attending results that. were 
satisfactory. 

It is a conceded fact that where or- 
ganization and system are desired in 
any kind of a business establishment an 
adequate means of intercommunication 
is an essential. The telephone, which 
is everywhere the chief agent of in- 
Stantanous communication, finds in a 
factory of this sort one of its greatest 
fields of usefulness. 

The manager of the plant at Zion 
City keeps in touch with all of his 
subordinates and departments by 
means of a desk set, hy the side of 
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Which is mounted a key-box containing 
the buttons and labels through which 
intercommunication is secured. 

Fig. 1 shows a view in the cutting 
room of the Zion City factory. where 


the ‘‘Inter-phone’’ set—which in this 
instance is a one-piece instrument— 
is mounted by the side of the desk. 
Here the connecting buttons are in the 
same case with the receiver hook and 
transmitter, and connection with the 
rest of the system is obtained by mere- 
ly pressing any one of the connecting 
buttons. 

Fig. 2 shows an ‘‘Inter-phone’’ set 
in the shipping room placed conven- 


working to great satisfaction since it 
was installed. The ‘‘Inter-phone’’ 
sets were made and installed by the 
Western Electric Company. 

Io agg a cuca 

Telegraph Record Made at Reno. 

Owing to the press of telegraph 
business connected with the recent 
fight at Reno, Nev., both the Western 
Union and the Postal Telegraph Com- 
pany broke all previous records for a 
single day's work. 

More than 800,000 words were sent 
at an average cost of two cents a word. 
The space given by seven New York 
newspapers was 121 columns, and it 


ZION CITY LACE FIG. 2. INTER-PHONE IN SHIPPING ROOM, ZION COITY LACE 


iently near a writing shelf and through 
the medium of which orders and other 
communications of importance in this 
business are transmitted daily. 

As is well known, this system of com- 
munieation is automatic, requiring 
neither switchboard nor operator. The 
system at the Zion City plant consists 
of ten stations. Instruments have been 
placed conveniently for the use of the 
cutters, factory assistants, the fore- 
woman in charge of finishing the lace 
products and the officials of the fac- 
tory. 

The statement is made by the people 
in charge that this svstem has heen 


FACTORY, 
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is estimated that papers in that city 
alone paid $6,000 in telegraph tolls. 


——- -0o00 


Ouster Suit Brought in Kansas. 

An ouster suit against the Missouri 
and Kansas Telephone Company and 
the American Telephone and Telegraph 
Company has been filed at Topeka, 
Kan., by Attorney-General Jackson of 
that state, based on the purchase of the 
Wichita and Hutchinson independent 
systems last winter. The court issued 
a temporary injunction to prevent 
either company from acquiring more 
independent lines until the case is set- 
tled. 
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The History of the Telephone. 


The Telephone and the Telephone System—II. 


The next problem that faced the 
young men of the telephone, as soon 
as they had escaped from the clamor 
of the Mysterious Noises, was the ne- 
cessity of putting the wires under- 
ground. At first, they had strung the 
wires on poles and roof-tops. They 
had done this, not because it was cheap, 
but because it was the only possible 
way, so far as any- 
one knew in that 
kindergarten peri- 
od. A telephone 
wire required the 
daintiest of hand- 
ling. To bury it was 
to smother it, to 
make it dull or per- 
haps entirely use- 
| less. But now that 
the number of wires had swollen 
from hundreds to thousands, the over- 
head method had been outgrown. 
Some streets in the larger cities had 
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become black with wires. Poles had 
risen to fifty feet in height, then 
sixty—seventy—eighty. Finally the 


highest of all pole lines was built 
along West Street, New York—every 
pole a towering Norway Pine, with its 
top ninety feet 
above the roadway, 
and carrying thirty 
eross-arms and 300 
wires. 

From poles the 
wires soon over- 
flowed to house- 
tops, until in New 
York alone thev 
| had overspread 11,- 
000 roofs. These roofs had to be kept 
in repair, and their chimneys were the 
deadly enemies of the iron wires. 
Many a wire, in less than two or 
three years, was withered to the 
merest shred of rust. <As if these 
troubles were not enough, there were 
the storms of winter, which were lia- 
ble to wipe out a vear’s revenue in 
a single day. The sleet storms were the 
worst. Wires were weighted down 
with ice, often with three pounds of ice 
per foot of wire. And so, what with 
sleet, and corrosion, and the cost of 
roof-repairing, and the lack of room 
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for more wires, the telephone men were 
between the devil and the deep sea— 
between the urgent necessity of bury- 
ing their wires, and the inexorable 
fact that they did not know how to 
do it. 

Fortunately, by the time that this 
problem arrived, the telephone business 
was fairly well established. It had out- 
grown its early days of ridicule and in- 
credulity. It was paying wages and 
salaries and even dividends. Evident- 
ly it had arrived on the scene in the 
nick of time—after the telegraph and 
before the trolleys and electric lights. 
Had it been born ten years later, it 
might not have been able to survive. 
So delicate a thing as a baby telephone 
could seareely have protected itself 
against the powerful currents of elec- 
tricity that came into general use in 
1886, if it had not first found out a 
way of hiding safely underground. 

The first declaration in favor of an 
underground system was made by the 
Boston company in 1880. ‘‘It may be 
expedient to place our entire system 
underground,’’ said the sorely per- 


. plexed manager, ‘‘whenever a practi- 


cable method is found of accomplishing 
it.” All manner of theories were afloat, 
but Theodore N. Vail, who was usually 
the man of constructive imagination in 
emergencies, began in 1882 a series of 
actual experiments at Attlehoro, Mas- 
sachusetts, to find out exactly what 
could, and what could not, be done with 
wires that were buried in the earth. 
A five-mile trench was channeled be- 
side a railway track. It was dug handi- 
ly and cheaply by the labor-saving plan 
of hitching a locomotive to a plow. 
Five plows were jerked apart before 
the work was finished. Then. into this 
trench were laid wires with every 
known sort of covering. Most of them, 
naturally, were wrapt with rubber or 
gutta-percha, after the fashion of a 
submarine cable. When all were in 
place, the willing locomotive was har- 
nessed to a huge wooden drag, which 
threw the plowed soil back into the 
trench and covered the wires a foot 
deep. It was the most professional 
eable-laving that anyone at that time 
could do, and it succeeded, not bril- 


liantly, but well enough to encourage 
the telephone engineers to go ahead. 

Several weeks later, the two first ca- 
bles for actual use were laid in Boston 
and Brooklyn; and in 1883 Engineer 
J. P. Davis was sent to grapple with 
the Herculean labor of putting a com- 
plete underground system in the wire- 
bound city of New York. This he did 
in spite of a bom- 
bardment of explo- 
sions from leaky 
gas-pipes; and with 
a woeful lack of 
experts and stand- 
ard materials. All 
manner of make- 
shifts had to be 
JOHN A. BARRETT. tried in place of 

tile ducts, which 
were not known in 1883. Iron pipe was 
used at first, then asphalt, concrete. 
boxes of sand and creosoted wood. As 
for the wires, they were first wrapt in 
cotton, and then twisted into cables, 
usually of a hundred wires each. And 
to prevent the least taint of moisture, 
which means sudden death to a tele-. 
phone current, these cables were in- 
variably soaked in oil. 

This oil-filled type 
of cable carried the 
telephone business 
safely through 
half a dozen years. 
But it was not the 
final type. It was 
preliminary only. 
the best that could 
be made at that 
time. Not one is in 
use today. In 1885 Theodore Vail set 
on foot a second series of experiments, 
to see if a cable could be made that 
was better suited as a highway for the 
delicate electric currents of the tele- 
phone. A young engineer named John 
A. Barrett, who had already made his 
mark as an expert by finding a way 
to twist and transpose the wires, was 
set apart to tackle this problem, with 
the able co-operation of Wm. D. 
Sargent, of Brooklyn. Four men were 
active together in this work, which 
greatly affect telephoning 
distant points... They were 
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was to 
between 
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Edward J. Hall, Wm. D. Sargent, Thom- 
as B. Doolittle and John A. Barrett. 
combining technical and business tele- 
phone efficiency of a high order. Being 
an economical Vermonter, Barrett went 
to work in a little wooden shed in the 
backyard of a Brooklyn foundry. In this 
foundry he had-seen a unique machine 
that could be made to mould hot lead 
around a rope of twisted wires. This was 
a notable discovery. It meant tight cov- 
crings. lt meant a victory over that 
most troublesome of enemies—mois- 
ture. Also, it meant that cables could 
henceforth be made longer, with fewer 
sleeves and splices, and without the oil, 
which had always been an unmitigated 
nuisance. 

Next, having made the eable tight, 
Barrett set out to produce it more 
cheaply and by aeceident stumbled 
upon a way to make it immensely more 
efficient. All wires were at that time 
wrapt with cotton, and his plan was 
to find some less costly material that 
would serve the same purpose. One of 
his workmen, a Virginian, suggested 
the use of paper twine, whieh had been 
used in the South during the Civil War. 
when cotton was searce and expensive. 
Barrett at once searched the South for 
paper twine and found it. He bought 
a barrel of it from a small factory in 
Richmond, but after a trial it proved 
to be too flimsy. If such paper could 
be put on flat, he reasoned, it would 
be stronger. Just then he heard of an 
erratic genius who had an invention 
for winding paper tape on wire for the 
use of milliners. 

Paper-wound — bonnet-wire! Who 
could imagine any connection between 
this and the telephone? Yet this hint 
Was exactly what Barrett needed. He 
experimented until he had devised a 
machine that crumpled the paper 
around the wire. instead of winding it 
tightly. This was the finishing touch. 
For a time these paper-wound cables 
Were soaked in oil, but in 1890 Engi- 
neer F. A. Pickernell dared to trust the 
tightness of the lead sheathing, and laid 
a Dry Core” cable, the first of the 
modern type, in one of the streets of 
Philadelphia. This cable was the event 
of the year. It was not only cheaper. 
It was the best talking cable that had 
ever been harnessed to a telephone. 

What Barrett had done was soon 
made clear. By wrapping the wire 
With loose paper, he had in reality 
cushioned it with air, which is the best 


possible insulator, Not the paper, but 
the air in the paper, had improved the 
cable. More air was added by the 
omission of the oil. And presently 
Barrett perceived that he had merely 
reproduced in a cable. as far as pos- 
sible, the conditions of the overhead 
wires, which are separated by nothing 
but air. 

By 1896 there were 200,000 miles of 
wire snugly wrapt in paper and lying 
in leaden caskets beneath the streets 
of the cities; and today there are 6.000.- 
O00 miles of it owned by the affiliated 
Bell companies. Instead of blackening 
the streets, the wire nerves of the tele- 
phone are now out of sight under the 
roadway, and twining into the base- 
ments of buildings like a new sort of 
metallhe ivy. Some cables are so large 
that a single spool of cable will weigh 
twenty-six tons and require a giant 
truck and a sixteen-horse team to haul 
it to its resting-plaee. As many as 
1200 wires are often bunched into one 
sheath, and each cable hes loosely in a 
little duet of its own. It is reached by 
manholes where it runs under the 
streets, and in little switching-boxes 
placed at intervals it is frayed out into 
separate pairs of wires that blossom at 
length into telephones. 

Out in the open country there are 
still the open wires, which in point of 
talking are the best. In the suburbs of 
cities there are neat green posts, with 
a single grey cable hung from a heavy 
wire. Usually, a telephone pole is made 
from a sixty-vear-old) cedar, chestnut 
or juniper tree. ft lasts twelve vears 
only, so that the one item of poles is 
still costing the telephone companies 
several millions a year. The total num- 
ber of poles now in the United States. 
used by telephone and telegraph com- 
panies, once covered an area, before 
they were eut down, as large as the 
State of Rhode Island. 

But the highest triumph of wire- 
laving skill came when New York swept 
into the Skyseraper Age, and when hun- 
dreds of tall buildings, as high as the 
fall of the waters of Niagara, grew up 
like a range of magical cliffs upon the 
precious rock of Manhattan. Here the 
work of the telephone engincer has 
been so well done that although every 
room in these eliff-buildings has its tele- 
phone, there 1s not a pole in sight. not 
a cross-arm, not a wire. Nothing but 
the tip-ends of an immense system are 
visible. No sooner is a new skyscraper 
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walled and roofed, than the telephones 
are in place, at once putting the tenants 
in touch with the rest of the city and 
the greater part of the United States. 
In a single one of these monstrous 
buildings—the Hudson Terminal, there 
is a cable that runs from basement to 
roof and ravels out to reach three 
thousand desks. This mighty geyser of 
Wires is fifty tons in weight and would, 
if straightened out into a single line, 
connect New York with Chicago. Yet 
it is as invisible as the nerves and 
muscles of a human body. 

During this evolution of the cable, 
even the wire itself was being remade. 
Vail and others had noticed that of all 
the varieties of wire that were for sale, 
not one was exactly suitable for a tele- 
phone system. The first telephone wire 
had been of galvanized iron, which had 
at least the primitive virtue of being 
cheap. Then came steel wire—stronger 
but less durable. But these wires were 
noisy and not good conductors of elec- 
tricity. An ideal telephone wire, they 
found, must be 
made of either sil- 
ver or copper. Nil- 
ver was out of the 
question, and eop- 
per wire was too 
soft and weak. It 
would not carry its 
own weight. 

The problem, 
therefore, was either 
to make steel wire a better conductor, or 
to produce a eopper wire that would 
be strong enough. Vail ehose the lat- 
ter horn of the dilemma, and forthwith 
gave orders to a Bridgeport manufac- 
turer to begin experiments. A voung 
mechame named Thomas B. Doolittle 
Was at once set to work, and presently 
appeared the first Aard-drawa copper 
wire, made tough-skinned by a fairly 
simple process. Vail bought thirty 
poids of it and scattered it in various 
parts of the United States. to note the 
effect upon it of different elimates One 
length of it may still be seen at the Vail 
homestead in Lyndonville, Vt. Then 
this hard-drawn wire was put to a 
severe test by being strung between 
Boston and New York. This line was 
a brilliant success, and the new wire 
was hailed with great delight as the 
ideal servant of the telephone. 

Since then, there has been little trou- 
ble with copper wire. except its price. 
It was» four timesjas good as iron wire, 
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and four times as expensive. Every 
mile of it, doubled, weighed two hun- 
dred pounds and cost thirty dollars. 
On the long lines, where it had to be 
as thick as a lead pencil, the expense 
seemed to be ruinously great. When 
the first pair of wires was strung be- 
tween New York and Chicago, for in- 
Stance, it was found to weigh 870,000 
pounds—a full load for a twenty-two- 
ear freight train; and the cost of the 
bare metal was $130,000. So enormous 
has been the use of copper wire since 
then by the telephone companies that 
fully one-fourth of all the capital in- 
vested in the telephone has gone to the 
owners of the copper mines. 

For several years the brains of the 
telephone men were focused upon this 
problem—how to cut down the cop- 
per money. One uncanny device, 
which would seem to he a mere inven- 
tor’s phantasy if it 
had not already 
saved the telephone 
companies $4,000,- 
000 or more, is now 
known as the 
‘“‘phantom circuit.’’ 
It enables three 
messages to run, at 
the same time, 
Where only two ran 
before. A double track of wires is 
made to carry three talk-trains run- 
ning abreast, a feat made possible by 
the whimsical disposition of electricity, 
and which is utterly inconceivable in 
railroading. This Invention, which is 
the nearest approach as yet to multiple 
telephony, was conceived by Jacobs in 
England and Carty in the United 
States. 

But the most copper money has been 
saved, literally tens of millions of dol- 
lars, by persuading thin wires to work 
as efficiently as thick ones. This has 
been done by making better transmit- 
ters, by insulating the smaller wires 
with enamel instead of silk, and by 
placing coils of a certain nature at in- 
tervals upon the wires. The invention 
of this last device startled the telephone 
men like a flash of lightning out of a 
blue sky. It came from outside—from 
the quiet laboratory of a Columbia pro. 
fessor who had arrived in the United 
States as a young Servian immigrant 
not many years earlier. From this 
professor—Michae] I. Pupin—eame the 
idea of ‘loading’? 
in such a way ag 
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a telephone line, 
to reinforce the 


ELECTRICAL REVIEW AND WESTERN ELECTRICIAN 


electric current. It enabled a thin wire 
to carry as far as a thick one, and 
thus saved as much as $40 a wire 
per mile. As a reward for his clev- 
erness, a shower of gold fell upon 
Pupin, and made him in an instant as 
rich as one of the Grand Dukes of his 
native land. 

It is now a most highly skilled oc- 
cupation, supporting fully 15,000 fami- 
lies, to put the telephone wires in place 
and protect them against innumerable 
dangers. This is the profession of the 
Wire Chiefs and their men—a corps of 
human spiders, endlessly spinning 
threads under streets and above green 
fields, on the beds of rivers and the 
slopes of mountains, massing them in 
cities and fluffing them out among 
farms and villages. To tell the doings 
of a Wire Chief, in the course of his 
ordinary week’s work, would in itself 
make a lively book of adventures. 

Even a washerwoman, with one lone, 
non-electrical clothes-line of a hundred 
yards to operate, has often trouble 
enough with it. But the Wire Chiefs 
of the Bell Telephone have charge of as 
much wire as would make two hundred 
million clothes-lines—ten apiece to every 
family in the United States; and these 
lines are not punctuated with clothes- 
pins, but with the most delicate of elec- 
trical instruments. 

These Wire Chiefs must detect trou- 
ble under a thousand disguises. Per- 
haps a small boy has thrown a snake 
across the wires or driven a nail into 
a cable. Perhaps some self-reliant cit- 
izen has moved his own telephone from 
one room to another. Perhaps a sud- 
den rainstorm has splashed its fatal 
moisture upon an unwiped joint. Or 
perhaps a submarine cable has been sat 
upon by the Lusitania and flattened to 
death. But no matter what the trouble, 
a telephone system cannot be stopped 
for repairs. It cannot be picked up 
and put into a drydock. It must be re- 
paired or improved while it is working, 
by a sort of Vivisection. It is an inter- 
locking unit—a living conscious being, 
half human and half machine; and an 
injury in any one place may cause pain 
or sickness to its whole vast body. 

And just as the particles of a human 
body change every six or seven years, 
without disturbing the body, so the par- 
ticles of our telephone systems have 
changed repeatedly without any inter- 
ruption of traffic. The constant flood 
of new inventions has compelled sev- 
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eral complete rebuildings. Little or 
nothing has ever been allowed to wear 
out. The New York system was rebuilt 
three times in sixteen years: and many 
a costly switchboard has gone to the 
scrap-heap at three or four vears of 
age. What with repairs and inventions 
and new construction, the various Bell 
Companies have spent at least $425 - 
000,000 in the first ten years of the 
twentieth century, without hindering 
for a day the ceaseless torrent of elec- 
trical conversation. i 


[Epitor’s NoTE.—This is the second part 
of a series of telephone articles by Mr. Cas- 
son on the History of the Telephone. Chap- 
ter II of “The Telephone and the Telephone 
System” will be followed by articles on 
“The Development of the Telephone Ex- 
change,” “The Telephone in Foreign Coun- 
tries,” and “Litigation Over the Telephone,” 
each in two parts. 
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New Telephone Building in Philadel- 
phia. 

The Bell Telephone Company of 
Pennsylvania with its allied compan- 
les is about to remove its general of- 
fices to the new reinforced concrete 
building at the corner of Arch and 
Thirteenth streets, Philadelphia. The 
building has eight stories with a floor 
space of 64 by 120 feet. It will be 
used for executive-office purposes only, 
thus relieving the crowding at the ex- 
change buildings at Seventeenth and 
Filbert Streets and at Eleventh and 
Filbert Streets, 

eo 
Telephone Companies Merge. 

A certificate has been filed with the 
New York secretary of state showing 
that the New York Telephone Company 
had merged the New York and Penn- 
sylvania Telephone and Telegraph 
Company. The certificate was signed 
by U. N. Bethell, president of the New 
York Telephone Company. T. 

~e 
New Distributing Cable. 

The Commercial Cable Company has 
just completed the laying of a third 
cable from Ireland to Weston on the 
English shore, which gives six distrib- 
uting cables for the five that center on 
the Irish coast, and of these six, three 
now go through to London. 

eo 
English Laboratory Opens. 

The electrical laboratory presented 
to Oxford University by the Drapers’ 
Company, and erected on the north 
side of the University Museum at a 
cost of $115,000, was formally opened 
on June 21, 
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ELECTRICITY IN THE CONTRAC- 
TOR’S SERVICE. 


AN ILLUSTRATED ACCOUNT OF THE USE OF 
ELECTRICITY IN EXCAVATING THE 
CHAMPLAIN BARGE CANAL. 


At the present day when the time 
which is allowed for construction work 
must be reduced to a minimum, elec- 
tricity is finding a wide application 
due to its inherent advantages, and in 
many places the electric motor is sup- 
planting the steam engine. Electrical 
apparatus is especially serviceable to 


Industrial Power 


operation and to enable work to be re- 
sumed at any desired moment. 

Any person of ordinary intelligence 
can operate an electrical equipment, 
and thus the high wages of a licensed 
engineer are saved. 

The operation of an ełectrical equip- 
ment is not attended with objection- 
able and annoying features. There is 
no fire hazard due to flying sparks or 
live coals accidentally dropped from 
the boiler firebox, nor is there the nui- 
sance of smoke, ashes and dust. The 
operator is not burdened with the re- 
sponsibility of keeping sufficient water 


FIG. 1. ELECTRIC EXCAVATOR.—BUCKET DIGGING IN BANK OF CUT. CHAMPLAIN 
CANAL. 
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contractors and will be found to result 
in a great saving in time and money. 

The electrical equipment is always 
ready for instant use, thus eliminating 
the loss of time in getting up steam 
when a steam engine is used. 

lts use results in a reduction of ex- 
pense, as one pays only for the power 
whieh actually does work. There is no 
consumption of power when the motor 
is not in operation. This eliminates 
the expense resulting from the con- 
sumption of fuel in order to keep up 
steam while the equipment is not in 


in the boiler, maintaining a hot fire 
to keep up steam, shoveling coal, re- 
moving ashes, ete. Its use eliminates 
the danger of water pipes and cylin- 
ders freezing and bursting in the win- 
ter time. 

It is'a very simple matter to install 
it and it can be relocated at will. Its 
position is not determined by features 
which limit its installation to certain 
points, as in the case of the steam- 
driven equipment, where steam or wa- 
ter supply pipes limit its location. Af- 
ter it has been moved to its new posi- 
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tion the wires can be readily changed. 

A good example of the use of elec- 
tricity in contracting work is the re- 
cent work on the Champlain Barge 
Canal. The illustrations given here- 
with show the equipment of one of the 
electrically operated excavators which 
were used on this important undertak- 
ing. 

This installation is unique in being 
one of the first to be equipped with 
induction-motor drive, and also to em- 
ploy dynamic braking. All of the 
electrical apparatus was furnished by 
the General Electric Co., Schenectady, 
N. Y. From Fig. 1 it is seen that the 
bucket is controlled by two cables 
which are operated by the double-drum 
hoist shown in Fig. 2. This double- 
drum hoist is driven by a ninety-horse- 
power, forty-cycle, 550-volt, high- 
torque, three-phase, induction hoist 
motor. From Fig. 1 it is seen that the 
excavator is mounted on a circular 
track permitting its rotation through 
a complete circle, and making it pos- 
sible to dump the bucket wherever de- 
sired within quite a large radius. The 
hoist for accomplishing this move- 
ment, shown in Fig. 3, is driven by 
a twenty-two-horsepower, forty-cycle, 
990-volt, high-torque, three-phase, in- 
duction hoist motor. 

The controlling apparatus shown in 
Fig. 4 consists of a group of contac- 
tors, interlocks, current-limit relays 
and a motor controller for the opera- 
tion of the main drum hoist motor and 
the central of the speed of hoisting and 
excavating by varying resistance in- 
serted in the motor circuit. This type 
of control, known as magnetic control, 
is essential in work of this class ow- 
ing to the severe conditions. The op- 
erator is able to give a jerky move. 
ment to the bucket in order to shake 
elay and sticky mud from its bottom. 

The motor is protected from over- 
loading by a triple-pole circuit-breaker 
adjusted to trip at about fifty per cent 
above normal full-load current. This 
protection is necessary sinee the buck- 


138 


et may strike a roek or other hard sub- 
stance embedded in the soil being ex- 
cavated. The motor which rotates the 
excavator is also protected by a triple- 
Pole circuit-breaker and is controlled 
by a drum-type controller With a bev- 
el gear and lever device Instead of the 
ordinary handle. 

The two drums for hoisting and dig- 
ging are each provided with an air 


brake for retarding the movement of 
the bucket or boom when these are be- 
ing lowered. This equipment consists 
of an air compressor of nineteen cu- 
bic feet displacement driven by a six- 
horsepower, forty-cycle, 550 volt, in- 
duction motor and controlled by an au- 
tomatic pressure governor which 
starts the motor when the pressure falls 


FIG. 4.—INTERIOR VIEW OF ELECTRIC EXCAVATOR. 


below a certain value. As soon as the 
required pressure is restored, the con- 
troller automatically stops the motor. 
For controlling the air brakes, two 
valves of the tvpe designed for electrie- 
car service are provided. These may 
be seen in Fig. 4, next to the master 


eontroller. 


FIG. 2.—DOUBLE-DRUM HOIST. ETC., ON EXCAVATOR 
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Two of these exeavators were em- 
ployed. Power at a potential of 
6,600 volts and a frequency of sixty 
eyeles was purchased from the Hud- 
son River Power Company and stepped 
down to 550 volts for operation of the 
motors by a bank of three type 
H. sixty-kilowatt transformers. The 


transformers and transmission line are 
shown in Fig. 5. 


o 


A triple-pole oil-switch and a light- 
ning arrester, both designed for oper- 
ation on a 6,600-volt system, are in- 
stalled in the temporary building be- 
side which the transformers are lo- 
cated. The transformers and build- 
ing are mounted on skids to facilitate 
moving the apparatus as the work 
progresses. 


To Generate Electricity by Tunnel 
Drainage. 

According to present plans, the 
drainage from the Roosevelt Tunnel, 
Cripple Creek, Col., which it is estimated 
will amount to 15,000 gallons an hour, 
will be used to generate electricity for 


mining plants. 
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Electricity in Mining. 

In the course of a paper on ‘‘Coal- 
Mine Equipment,’’ presented at the 
Bluefield meeting of the West Virginia 
Coal-Mining Institute, W. S. Meyers 
gave a resumé of his experience of the 
trend of electrical progress in mining 
work. An abstract of the author’s 
eonclusions follows: 

In the application to work inside 


FIG. 3.—SINGLE-DRUM SWINGING HOIST ON EXCAVATOR. 


the mine there is no form of energy 
which compares to that of electricity. 

The comparative merits of air and 
electric locomotives resolve into the 
determination as to whether or not the 
main haulways are gaseous. 

The present tendency in electric- 
locomotive construction is toward the 
reduction in the weight of each unit to 


FIG. 5.—TRANSFORMER PANEL AND OIL SWITCH, ON SKIDS. 


ten tons and less, operating them in 
tandem when heavy trips are desirable, 
the advantages being in the use of 
lighter rails and in the reduction of 
track maintenance costs and in shorter 
wheel base. Tandem locomotives are 
usually so equipped that either unit 
may be run independently with little 
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or no trouble in changing connections. 

It has been the practice of mine loeo- 
motive builders to ascertain from the 
prospective purchasers the operating 
conditions at the mine for which the 
locomotive is intended and to equip it 
with motors just sufficient to meet the 
given loads with the maximum allow- 
able temperature rise. A much better 
plan is to build them regardless of mine 
eonditions With motors large enough 
to withstand the severest treatment. 
The rule is to Inerease the size of the 
trip up to the point where the drive 
wheels begin to slip. The locomotive 
motors should have a combined output 
of from ten to twelve horsepower per 
ton of weight based upon an hour rat- 
ing at a maximum temperature rise not 
to exceed seventy-five degrees centi- 
grade above air temperature. Motors 
having a combined capacity. under 
these limits will be liable to heat exces- 
sively under heavy loads, and with a 
greater eapacity there arises the disad- 
vantage of having to run too long a 
time upon resistanee with medium and 
light loads, resulting in diminished 
economy, 

In connection with eleetrie haulage 
there is no feature of Importance which 
receives so little attention as that of 
rail bonding. In the mine, hight springy 
rails. soft roadbed, insufficient number 
of ties. the large number of wheels pass- 
ing over the joints, loose fishplates, eor- 
rosive mine water, and absence of good 
light are some of the drawbacks which 
often cause the expenditure of large 
sums for copper feeders and then expe- 
rience heavy drops in voltage because 
the electric fluid has to foree its way 
hack to the generator through a lot of 
high-resistanee bonds. If these bonds 
are placed outside the tishplates they 
are apt to be broken or loosened, and 
if placed under the plates they are usu- 
ally held as in a vise destroying their 
Hexibility and life. 

In regard to the proper voltage for 
mine work: Considered from the point 
of eeonomical production the higher the 
voltage the better. Considered from 
the safety of the men and live stock, 
the reverse condition applies. The volt- 
age is in some installations fixed at 
200 and in others at 500, the former 
requiring four times the outlay for cop- 
per in comparison with the latter, 
capacity and distances being equal. 
Fatalities of authentie record from 250 
Volts are very rare. Where voltages 


of 500 are used there have been re- 
corded a few deaths due to electrie 
shock. In mines of large output the 
ditference between the 250 and 500-volt 
systems In cost of copper may amount 
to $8,000) or $10,000, and if, upon 
opening up a o00-volt mine, this sum 
were set aside and added to the usual 
amount allowed for mine timbering and 
ventilation, it is safe to predict that the 
decreased number of fatalities from 
falls an roofs and = explosions would 
much more than offset the number due 
to contact with live wires. 

Our state legislators should hesitate 
long before passing laws Jimiting the 
voltage in mines to 250, but laws eom- 
pelling stringent and efficient inspee- 
thon of all eleetme lines and appliances 
inside the mines should be enacted and 
enforced. In manways and other parts 
of the mine much frequented by men 
and live stock, the feeder wires, if there 
are any, should be placed in a groove 
mined out in the rib about two feet 
above the pavement. 

The advantages of a central plant 
over loeal plants at each mine may be 
itemized as follows: Saving in fuel, 
saving in Waves of station attendants, 
saving in eost of econduetors, flexibility 
and variability in voltage. It is not 
always easy to get a sufficient amount 
of good boiler water at mine openings 
and often the facilities for providing 
boiler coal are expensive, and in sueh 
cases the eentral distribution system 
shows up to advantage, for the substa- 
tions require neither water nor coal, 
and ean be relocated as the working dis- 
trict advances with a minimum amount 
of expense. 

The first cost of the average 300-kilo- 
watt direct-current plant should figure 
from $50 to $60 per kilowatt, ineluding 
the building, and the eost of the cen- 
tral plant of about 2,000 kilowatts will 
he from $80 to $100 per kilowatt. 

The eapacity of the central station 
ean with safety be placed at about sev- 
enty-five per cent of the aggregate peak 
load requirements of the mines served, 
for the reasons that the peak loads sel- 
dom or never oecur simultaneously, and 
the load factor per unit ean be main- 
tained much better in the central sta- 
tion, with a corresponding betterment 
in economy. 

The installation of a small direct-eur- 
rent plant is justifiable where electrie 
power is required for two or three fair- 
sized mines in a territory in which 
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there is no existing eentral plant. Oue 
such plant may serve two or three 
mines within a radius of about one 
mile from a plant having a voltage of 
250, or about three miles from a 900- 
volt plant. Where there is a larger 
number of mines in the same territory, 
economical power generation will usu- 
ally mean a eentral plant using alter- 
nating-eurrent equipment with the 
transmission lines earrving voltages ain 
aceordanee with the distances between 
the power house and the most remote 
substations. 

In plants of 500 kilowatts and larger 
it is always advisable to install two or 
more units rather than one large one, 
even if one of the units is a spare one, 
in order to provide against complete 
shutdowns, and for better eeonomy at 
lieht loads. 

In plants having a eapacity of 1.000 
kilowatts or more the tendency is to 
install water-tube boilers with a work- 
ing pressure of from 140 to 175 pounds, 
and a brick stack will usually tigure 
the cheapest and best in the long run. 
Where the hand-fired boiler plant is too 
large to be handled by one fireman, au- 
tomatic stokers will usually effect a 
saving, especially af the coal can be 
deposited in the bunkers without the 
use of complicated machinery. 

Three-phase, delta-connected gener- 
ators and motors are almost invariably 
used in such plants with a frequency 
of either twenty-five or sixty eveles, 
If the longest transmission line is eight 
miles or Jess, 300 kilowatts may be de- 
livered at the end of the line composed 
of three No. 6 copper wires without the 
use of transforming apparatus in the 
power station, and motor generators 
may be employed at the substations on 
moderate-length transmission lines, do- 
Ing away entirely with the use of trans- 
forming apparatus. 

In mines where a direct-curent volt- 
age of 250 is in use and in whieh the 
working distriet is at a considerable 
distanee from the mine mouth, a great 
saving in copper ean be made by plac- 
ing the ordinary substation equipment 
inside the mine in the center of the 
working distriet, carrying the alternat- 
ing-elirrent transmission wires overland 
to and through a bore hole leading to 
the underground substation. Where 
practicable, this substation should be 
located near a large mine pump or elece- 
trie hoist in order that one attendant 
may serve both stations. 


140 


For driving mine pumps, small fans, 
and other machinery, where constant 
speed and extended periods of opera- 
tion are required, alternating-current 
motors of the induction type are gen- 
erally more economical and more relia- 
ble than are direct-current motors, and 
can be operated without increasing the 
load upon the substation equipment. 

In designing the central power sys- 
tem it is sometimes decided that all the 
necessary power for whatever purpose 
shall be electric, no boilers nor engines 
being installed at the mines. This prac- 
tice is, in general, correct, but there 
are some instances in which the wisdom 
of so doing is not apparent. Take the 
case of a mine in the central power sta- 
tion territory at which there is to be 
installed on the outside near the main 
entry a hoist and a fan each requiring 
from 150 to 300 horsepower. If driven 
by electric motors, the advantages due 
to the superior economy in power pro- 
duction in the central station are large- 
ly overcome by the losses in the motors 
and in the transmission line, and direct- 
connected steam engines depending 
neither upon generators and motors nor 
upon transmission lines, would have the 
advantage of greater reliability and 
superior speed variability. Then, if the 
mine is a dusty one, the exhaust steam 
from the fan engine is very valuable 
for heating and moistening the air 
forced into the mine—a practice which 
is In recent years very common. 

For driving small m&chines outside 
of the mine, especially those in isolated 
places, such as pumps, small fans, 
crushers, shaking screens, box-car load- 
ers, coke-oven larries, auxiliary hoists, 
and others of this class, it will generally 
prove advantageous to install electric 


motors. 
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Electricity in Kansas Mines. 

A recent dispatch from Galena, Kan., 
states that a large new 200-ton mill, 
thoroughly modern and operated bv 
electricity, has been installed on the 
property of the Mess Mining Company. 
Furthermore, the Diplomat mill on the 
Galena land is to be started soon, and 
this plant will be electrically operated. 

to 
Electric Power for Quarries. 

Advices from Carthage, Mo., state 
that the Spring River Power Company 
will shortly construct a substation to 
furnish electricity to quarries along 
north side of Spring River. 
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AMONG THE CONTRACTORS 
AND SUPPLY MEN 


To know what is going on among the men 
who do things and those who supply the mate- 
rial for the doing is always interesting. We 
actual happenings of the day with the contrãe- 
tors and the men who furnish them with supplies 
of all kinds, accurately reported from all parts 
of the country, is the object of this department. 


F. E. NEWBERRY & COMPAN Y, St. 
Louis, Mo., received the contract for the 
installation of an electric lighting sys- 
tem at Fort Crockett, Texas. The con- 
tract price for the work is $11,943.97. 

THE S. L. ELECTRIC COMPANY, 
of Toledo, O., has leased a store room at 
234 Michigan Avenue. The firm, which 
was incorporated a short time ago, will 
do a general electrical engineering busi- 
ness. 

THE INTERSTATE SUPPLY COM- 
PANY, Sioux City, Ia., was awarded 
the contract for the erection of the 
electric-light plant at Paulina, Ia., 
The amount of the company’s bid was 
$11,500. 

THE BRODERICK-BOLTE ELEC- 
TRICAL COMPANY, East St. Louis, 
Ill., was recently incorporated with a 
capital of $15,000. The incorporators 
are Frank B. Bolte, C. F. Bolte, and 
George Chartrand. 

THE BARDEN ELECTRIC AND 
MACHINERY COMPANY, Houston, 
Tex., has been awarded the contract 
for the electric wiring and electrical 
equipment for the new factory of the 
National Biscuit Company in Houston. 

THE INTERSTATE SUPPLY COM- 
PANY, Sioux City, Ia., secured the con- 
tract for erecting the electric-light 
plant at Paullina, Ia., for a contract 
price of $11,500. Mietz & Wiess oil en- 
gines are to be used for power. The 
contract calls for completion of the 
work by October 1. 

THE LAWRENCE GOODSPEED 
ELECTRIC COMPANY, Virginia, 
Minn., has received the contract for 
the installation of a ‘‘White Way’’ on 
Chestnut Street of that city. The posts 
will be supplied by the Flour City 
Ornamental Post Company of Minne- 
apolis, Minn. 

THE McKAY ENGINEERING COM- 
PANY, Baltimore, Md., received the 
contract for making the underground 
connections for the Broad Street orna- 
mental lights in Richmond, Va. The 
work includes the installation of an un- 
derground conduit with junction boxes, 
manholes and service connections. 
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J. WAHLMAN & SON, Negaunee, 
Mich., have been awarded a contract 
tor the erection of a powerhouse at the 
Smith mine, also a crusher and ore 
sampling house at the Austine mine, 
on the Swanzey range, both of which 
properties are operated by the Cleve- 
land-Cliffs Iron Company. 

THE J. T. KEMP ELECTRICAL 
COMPANY, of Findlay, O., opened for 
new quarters at 530 South Main Street 
business, a short time ago, its new 
quarters at 530 South Main Street. J. 
T. Kemp and H. J. Burket own the es- 
tablishment. They have a very attrac- 


tive store. 
— of ————__-___- 


Internationa] Telegraph Tournament. 
The Italian Government has decided 
to hold in the summer of 1911 at Turin, 
in connection with the International 
Exposition of Labor and Manufac- 
tures an international competition of 
practical telegraphy. This competi- 
tion, which has for its aim the awak- 
ening of a new interest among all tele- 
graph employees and to encourage 
them to perfect themselves in the use 
of the apparatus, is open to telegraphers 
in the service of the government ad- 
ministrations and the companies be- 
longing to the International Tele- 
graphic Union, as well as to the other 
administrations and private com- 
panies. The competition will consist 
of a trial of sending and receiving by 
Morse, Hughes or Bandot apparatus, 
either individually or between repre- 
sentatives of the administrations or 
private companies who take part. 

The trials will be judged according 
to special rules by a jury in which the 
Visiting administrations will be equita- 
bly represented. The jury will have 
at its disposal as a reward for the 
winners prizes in money, medals and 
objects of art. Letters of invitation 
to take part in this tournament have 
been sent out to all of the administra- 
tions and private companies. A com- 
mittee has been appointed to draw up 
a set of rules and this committee will 
be glad to receive suggestions from 
any of those interested. This compe- 
tition is being planned with the object 
of strengthening the feeling of friend- 
ship which already exists between tel- 
egraphers of different nations. M. 
Ferdinand Geronimi, minister of posts, 
Rome, Italy, is in charge of the plans 
for the affair—Telegraph and Tele- 
phone Age. 
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American Society for Testing Materials. 

A short account of the annual con- 
vention of the American Society for 
Testing Materials, Which was held at 
Atlantic City June 28 to July 2, was 
given in our last issue. Abstracts are 
given below of the papers by A. W. 
Carpenter on “Test of a Struetural 
Steel Plate Partly Fused by Short-cir- 


euted Electrie Current,” by E. W. 


Lazall on Comparative Tests of Lime 
Mortar, both in Tension and Compres- 
ison, Hydrated Lime and Sand, Lump 
Lime and Sand, and Cement Lime and 
Sand.” by G. W. Thompson on ‘‘Classi- 
fication of Fine Particles According to 
Size?’ and ** Another Solubility Test on 
Protective Coatings,” and by C. H. 
Chapman on ‘‘Some Exposure Tests of 
Structural Steel Coatings.” The paper 
by Chas. W. Burrows on ‘SA Compari- 
son of Magnetic Permeameters’’ is 
given in full on pages 123, 124 and 125. 

Following the reading of the report 
of the committee on preservative coat- 
ings. a communication from Cyril de 
Wvrall. chief inspector of the New 
York subway system, was presented in 
which he advoeated that the melting 
point of bitumen used for waterproof- 
ing should be raised to 200 degrees 


Fahrenheit. that felt should not be used 


for waterproofing and two-ply c¢lose- 
woven fabrie substituted for it; he 
also contended that no expense should 
he spared to thoroughly waterproof a 
subway system, such as that of New 
York, as it meant economy in the end. 
TEST OF STRUCTURAL STEEL PLATE PARTLY 


FUSED BY ELECTRIC CURRENT. 


The electrification of the New York Cen- 
tral & Hudson River Railroad out of the 
Grand Central Station at New York City 
involved carrying electric third rail and 
electric power cables over the steel Park 
Avenue viaduct, about 1.25 miles long. The 
cables were placed in steel tube conduits 
just over the tops of the girders on which 
the conduits were supported on wooden 
blocking, On June 22, 1907, a short circuit 
took place which fused the conduit pipe and 
burned the underlying girder cover plate. 
the burn extending clear through the plate 
at one point, which was about the center of 
the plate. The conduit metal and cable cop- 
per were fused into the plate. The injured 
portion of the plate was cut off and replaced 
with anew plate properly spliced to the re- 
maining portion on the girder, in due course 
Of repairs. It was thought desirable to de- 
termine the extent of the injury to the 
Strength characteristics of the plate due to 
any possible change in the character of the 
material: that is, any injury aside from the 
mere loss of section. The removed portion 
Was, therefore, sent to the Watertown ar- 
senal for tensile tests, and microscopie ex- 
aminations of the structure of various parts 
Were made. Microscopic examination shows 
ane parts unaffected by the fusing 
Showed a fine structure without distinct 
eranulations and with the excess of ferrite 
‘omen to low-carbon bridge steel. The 


structure of the fused portions was changed 
and enlarged, from which it was concluded 
that the material would be rendered brittle, 
and this was borne out by the snbsequent 
tensile tests. The welding of the copper 
and steel from the conductor and conduit 
with the steel of the plate. was complete 
and did not show distinet inclosures of any 
oxides between the surfaces. The general 
structure of the plate showed a number of 
original inclosures of oxides such as are 
commonly found in all plates. It was con- 
sidered that the original material should be 
classed as excellent. The conclusion drawn 
from these tests was that the character of 
the metai was changed by the electrice burn- 
ing. but that the injury did not extend far 
beyond the limits of the visible burning. 
This local change in the character of the 
metal was enough, however, to reduce the 
static strength of the plate tested as a whole 
some forty per cent and to destroy its duc- 
tility; from which it was further concluded 
that a plate with a similar injury would 
be unrealiable for service. and that if the 
local injury were cut away the balance of 
the section could be depended upon to de- 
velop practically the same unit strength as 
prior to the injury. The damage to the 
plate is considered due to the heat pro- 
duced, in which electricity was merely the 
producing agent, and it is thought that a 
similar amount of heat produced in any 
other way and applied to the same parts 
for the same period of time would have 
given the same results. The short circuit 
which caused the injury developed between 
the 660-volt direct-current conductor and the 
steel conduit, and was probably due to a 
defect in the insulating wrapping at a joint 
in the cable. The damage would probably 
have been confined to the cable and conduit 
had it not been for failure of a circuit 
breaker, as a result of which failure was 
continued for a considerable period of time. 


COMPARATIVE TESTS OF LIME MORTAR. 


Rrom the results of a long experimental 
investigation the author concludes that the 
use of a Portland cement mortar for brick 
work cannot be recommended for general 
practice because of the lack of placticity 
which prevents the bricklayer from making 
a good joint and bedding the bricks thor- 
oughly and evenly. For this very reason ít 
is customary where Portland cement mor- 
tar is specified, to add a gauging of lime 
to improve the spreading quality of the 
mortar. The same principle applies to 
stuccoes or plaster containing Portland ce- 
ment. To obtain the best results, lime 
should be used in order that the stucco 
may be spread with less labor, and a good 
clinch through the lath be assured. In gen- 
eral all lime mortars whether they con- 
tain Portland cement or not are stronger 
when prepared from hydrated lime than 
when prepared from quicklime. In the 
common method of slaking, the paste or 
mortar must be aged for a considerable 
time to insure the complete hydration of 
all the quicklime particles. It is often 
stated that limes made from stolomite are 
unsuited for use in mortars containing Port- 
land cement because of their high magne- 
sium content. The present investigation in- 
dicates, however, that such limes are de- 
sirable and show no signs of disintegration 
even after vears of exposure to the ele- 
ments. 

CLASSIFICATION OF FINE PARTICLES. 

It is almost impossible to classify many 
cements and pigments according to the size 
of their particles because fine enough screens 
are not made; even the finest silk cloth 
is not suitable. An attempt was therefore 
made to devise a new svstem of classifica- 
tion of very fine particles. The principle 
employed was that the rate of fall of sub- 
stances in fluids depends on their specific 
gravity and the surface they expose, that is, 
the large particles fall more rapidly than 
the smaller ones. The apparatus used con- 
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sixted of four brass cones placed one above 
the other so that the overflow from the top 
cone discharges into the bottom of the sec- 
ond cone, the overflow from the second cone 
passes into the bottom of the third cone, 
ete. Kerosene is the fluid used. Each cone 
has a base area twice that of the one above, 
so that the fourth cone has one-cizhth the 
speed of flow that the first one has and the 
smallest particles caught in the fourth cone 
should be one-sixty-fourth of the diameter 
of the smallest particles caught in the first 
cone, The apparatus has been used mgstly 
in the classification of white lead and seems 
to be quite reliable as a means of separat- 
ing other fine materials into grades accord- 
ing to the size of their particles. 
SOLUBILITY OF PROTECTIVE COATINGS. 


This paper describes a test to determine 
whether certain pigments contained any 
soluble compounds that would be washed 
out by rain. Six white pine boards were 
painted with various mixtures of pigments 
varving by twenty per cent. Two coats 
were applied and when thoroughly dry the 
boards were put in a rack and their lowest 
sides were sprayed with distilled water 
twice a day. After some months all the 
boards containing pigment “b” showed a 
brownish scum on the surface which gradu- 
ally increased in thickness. The formation 
of this scum seems to account for the Wash- 
ing and streaking of paint in numerous in- 
stances. 

EXPOSURE TESTS OF STRUCTURAL STEEL 


COATINGS. 


About three and one-half years ago West- 
inghouse, Church, Kerr & Company under- 
took the testing of a large number of sani- 
ples of so-called steel preservative paints. 
The paints were applied in each Instance 
to two thin steel plates two by six finches 
in size, one plate being given one coat and 
the other plate two coats. Samples have 
been added from time to time until now 
over 1,600 plates have been used on which 
were applied 530 paints. In each case the 
plate was scratched on opposite corners so 
as to cut through the paint and expose 
some of the metal. The plates were then 
exposed to the weather on top of the com- 
pany's building in New York City. In each 
Case rusting occurred, starting at the ex- 
posed scratched mark extending more or 
less over the entire plate. It was observed 
that the different classes of paint rusted in 
different ways. In every case the samples 
with two coats showed much less rusting 
than those treated with only one coat; this 
Was more marked at the end of two vears 
than at the end of the first year. The paints 
classified as red leads gave the best re- 
sults, that is. least amount of rusting, at 
the end of two vears with both single and 
double coats. Next in rank at the end of 
two years with two coats were: Zine oxides, 
iron oxides, carbons, graphites and chro- 
mates. 

e—a -- 


International Association of Municipal 
Electricians. 

The fifteenth annual convention of 
the International Association of Mu- 
meipal Electricians will be held in the 
Convention Hall, at Rochester, N. Y., 
September 6. 7, 8 and 9, 1910. 

The following papers will be pre- 
sented: ‘Wireless Telephone and 
Telegraph:’? “Lightning Protection.’ 
‘*Mercury Are and Other Rectifiers ;’’ 
“Relation of the Telephone to the Gen- 
eral Organization of Fire-Department 
Serviee;’? — “Underground Work,” 
‘‘ Modern Police Telegraph System.” 
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New Electrical and Mechanical Apparatus and 


A New Galvanized Conduit. 


The American Cireular Loom Com- 
pany, Boston, Mass., is manufacturing 
and placing on the market a new con- 
duit for electric wiring which is meet- 
ing with much favor on account of its 
many advantages. 

‘*X-Duct,’’ whieh this new conduit 
is called, is a steel tube which has re- 
ceived first an electro-deposited layer 
of copper and then, on top of the cop- 
per an electro-deposited coating of 
zinc. It is manufactured in ten-foot 
lengths, threaded at both ends, with 
coupling. 

The layer of copper forms an imper- 
vious covering of corrosion resisting 
power. It is of value, not only because 
of the preservative value of the copper 
layer, as such, but also heeause it 
makes practical the preliminary plat- 
ing of the tube in a definitely alkaline 
medium and insures uniform surface 
resistance while the zine is being de- 
posited. 

The coating of zine is deposited uni- 
formly and continuously. The primary 
reason for applying a zine coating to 
the tube is to preserve it and prevent 
corrosion. 

‘“XDuet’’ bonds with concrete and 
adds to the strength of a structure. 
The exterior surface of the tube is 
clean, so that the conerete mixture 
wets the surface of the conduit thor- 
oughly throughout its entire length 
and subsequently bonds with it. It 
thus preserves the area of the cross see- 
tion of the concrete, thereby maintain- 
ing its strength, and does not allow 
the formation of pockets in which cor- 
rosive elements might accumulate and 
inaugurate corrosion. 

The interior of the tube has a lining 
of alkali-and-resisting enamel which 
reinforces the insulation on the wires. 
It is said to be entirely free from blis- 
ters, burrs, or any obstructions, and 
presents an even, smooth and glossy 
surface which facilitates the insertion 
of the wires without danger of abrasion 
of the insulation and allows of their 
being readily withdrawn if necessary. 
It permits bending in curves of short 
radii without cracking and is not af- 
fected by rapid and great changes in 
temperature. 


Appliances. 


Portable Electric Hoists for Rental. 

Novel ideas, when practical, are at a 
premium. Their speedy adoption and 
modification to meet varying local con- 
ditions, mark the progressive engineer, 
the energetic salesman and the grow- 
ing industry. ‘‘Practical Novelty” is 
the key note of all modern enterprise ; 
it has, however, for obvious reasons 
found a broader exemplification in the 
electrical field than elsewhere. The 
accompanying illustration shows a 
portable hoisting outfit designed by the 
Rochester Railway and Light Company, 
and equipped with a Westinghouse 
motor. The design has proven very ef- 
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MOTOR-DRIVEN PORTABLE HOISTING 


fective and has been duplicated for a 
considerable number of central stations 
and contractors. 

In addition to those already sold, the 
Rochester Railway and Light Company 
has retained two completely equipped 
hoists in stock for rental to contractors, 
at a nominal charge of $2 to cover 
costs of delivering and installing the 
hoist. For local service direct-current 
motors are used. Several alternating- 
current motors, which ean be mounted 
interchangeably with the direct-current 
motors, are also held in stock and sub- 
stituted when the hoists are to be used 
in outlying districts of the city. No 
extra charge is made for changing the 
motors. 
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The advantages of an electric hoist 
are numerous and striking.. It is com- 
pact, durable and self-contained; fuel 
and water supply need not be consid- 
ered; the smoke nuisance is eliminated; 
depreciation at all loads are insured. 
When equipped with an electric brake. 
the hoist is absolutely automatic, a 
single lever giving both power and 
brake control. In case of interruption 
to service the electric brake is auto- 
matically set, while a mechanical brake 
actuated by a foot lever affords addi- 
tional protection. A suitably arranged 
friction clutch allows the drum to ro- 
tate independently of the motor, when 


} 
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OUTFIT. 


lowering the load. Actual average cost 
of continuous operation at rated capac- 
ity on recent construction, sixty cents 
per day. 
— eo 

New Gas-Engine Units for Gary. 

Announcement has been made at 
Gary, Ind., of the placing of an order 
by the United States Steel Corporation 
with the Allis-Chalmers Company for 
six gas engine driven units, which will 
increase the corporation’s power plant 
in Gary twenty-five per cent. There 
will be a total of thirty-one gas engines 
with a combined capacity of 150,000 
horsepower, the largest power plant 
of its kind in the world. The units 
will operate by gas from blast furnaces. 
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Frequency-Variation Alarm Instru- 

ment. 

Machado & Roller, 203 Broadway, 
New York, N. Y., are the sole United 
States agents for the Hartmann & 
Braun frequeney-variation alarm shown 
in the accompanying illustration. This 
instrument is a standard resonance- 
type frequency meter within whose ease 
there is mounted a pair of relays which 
likewise are operated on the resonance 
principle. 

In the particular range ‘whieh is 
shown in the illustration, the normal 
frequeney of the plant is sixty cycles 
and the two relays are adjusted, the one 
to come into play at fifty-nine eveles 
and the other at sixty-one eveles. 
Through means of these relays and with 
the wiring connections as indicated by 
the dotted lines, the combination optie 
and aecoustie alarm comes into opera- 
tion whenever these limits are exceeded. 


FREQUENCY VARIATION ALARM. 


The lamps which form the optical 
alarm are behind differently colored 
glass screens, so that it is evident at a 
glance whether the difficulty is exces- 
sive speed or insufficient speed. The 
Operation of the frequency indicating 
reeds themselves is in no wise inter- 
tered with by the presence of the re- 
lays, so that the instrument serves the 
same indicating purpose as does the 
ordinary model. 

——_~--e___-- 

New Russian Wireless Stations. 

The Russian Government proposes to 
build wireless stations for the merchant 
marine at the port of Libau, at Bol- 
deraa (mouth of the Dvina), and on 
Runo Island (Gulf of Riga). 


The New Peerless Testing Set. 

A new and handy testing set, in the 
form of a switeh-type dial decade set, 
shown in the accompanying illustra- 
tion, has just been put on the market 
by the Thompson-Levering Company, 
244 Arch Street, Philadelphia, Pa., 
and is unique in construetion and 
design. 

The rheostat is composed of four 
dials of the values of units. ten, hun- 
dreds, and thousand ohm coils, ten 
eoils to each dial. The bridge arms 
A and B have values of one, ten, 100 
and 1,000 ohms to each arm, thus giv- 
ing a very wide range of measurement. 
This set is equipped with the quiek 
make-and-break switehes, enabling the 
tester to go rapidly from one test to 
another, making it verv easy to manip- 
ulate. 

The brush of this set is of a special 
design, made of the best spring phos- 
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phor bronze, and is so designed as to 
insure excellent spring contact. These 
brushes are carefully ground, and slide 
over the contacts evenly and smoothly. 
and the contact resistance is negligible. 
Another feature in connection with 
these brushes is the fact that they ean 
be swung from the highest to the low- 
est value coil, without going baek over 
the intermediate blocks, thus making a 
complete circle. There is also an Ayr- 
ton shunt as part of this apparatus, al- 
lowing the use of full current, one- 
tenth part of the ecunrent or one-hun- 
dredth part of the current to flow 
through the galvanometer, or outside 
the galvanometer, as desired. 

The galvanometer is of the D’Arson- 
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val type, and has a very high sensibil- 
ity. It is claimed to be quiek and pos- 
itive in its action, and extremely dead- 
beat, thus making readings very easily 
and quickly. The galvanometer key is 
arranged with a short-circuit device, 
whieh also helps to bring the needle to 
rest promptly. 

The batteries in the case eonsist of 
four commercial size cells, which may 
he replaced very easily, as the tester 
can buy them in any supply house. 
These cells are replaceable by remov- 
ing four small serews, which releases 
the cell block in which the new cells 
are put; this block is then slipped back 
into place and screwed in, the opera- 
tion taking but a very few minutes, 
and the rest of the set being entirely 
undisturbed. 

Provision is made, by means of bind- 
ing posts on the set, for outside bat- 
tery, in case a higher electromotive 
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PEERLESS TESTING SET. 


foree is required than that of the eells 
contained in same. Provision is also 
made, by means of binding posts, for 
use of an outside galvanometer, in case 
a very high sensibility instrument is re- 
quired for special insulation measure- 
ments. 

The rheostat coils are adjusted to an 
accuracy of one-tenth of one per cent, 
and the bridge-arm coils to one-twen- 
tieth of one per cent, so that these 
coils, in connection with the high sen- 
sibility of the galvanometer, allow very 
accurate readings to be taken. 

The size of the set is nine and one- 
quarter inches long by five and three- 
quarter inshes wide by five and one- 
half inehes deep. 
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Paragon Ground Cone Sales. 

The Paragon Sellers Company, 48 
Fifth Avenue, Chicago, Ill., announce 
that they have been getting some very 
satisfactory business on the Paragon 
ground cone. This cone is especially 
designed for grounding purposes in the 
electric railway, light and power field. 

It is made of solid copper and is 
completely equipped ready to install. 
All that is necessary is to ‘‘bore a hole 
and drop it in.” The cone is made in 
two sizes and two gauges of copper, 
viz., No. 25 and No. 21. It is equipped 
with a hollow cable running its entire 
length of 61,968 circular mills cross 
section. The ground wire is run into 
this cable clear to the bottom of the 
cone so that absolutely perfect contact 
is made. There are numerous perfora- 
tions in the cone (seventy-five to the 
square inch) which act as discharge 
points and also allow the charcoal with 
which the cone is filled, to absorb mois- 
ture. It has been found that much of 
the resistance between the grounding 
device and the ground itself is in the 
immediate point of contact between 
the grounding device and the earth. 
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AUTOMOBILE LOCK OPEN. 


The moisture attracted by the cone re- 
duces this resistance to a minimum 
and is evidently an important feature. 

The ease with whieh the cone can 
be installed is one of its great advan- 
tages. Each cone is packed in a box 
by itself and ean be shipped by the 
hundred on a wagon and dropped off 
at each point of installation along the 
line. This does away with the carting 
of loads of charcoal, cumbersome 
plates or junk eopper, ete. 
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Connecticut Automobile Lock. 

Stealing automobiles seems to have 
become almost as common as stealing 
bicycles. A new lock device, to pre- 
vent the theft and use of car without 
owner’s permission, has been placed on 
the market by the Connecticut Tele- 
phone and Electric Company, Meriden, 
Conn., which will no doubt meet with 
instant approval. 

In using this lock, it is simply neces- 


AUTOMOBILE LOCK APPLIED TO CAR. 


sary to apply the emergency brake lev- 
xr and place the lock in the adjacent 
1oteh of the segment on the release 
side. On ears where the eluteh is dis- 
engaged by the first movement of the 
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Electric Incandescent Lamp Testing 
Apparatus. 

Purchasers of incandescent lamps de- 
siring to install a testing outfit and 
who do not have at their disposal a 
dark room will doubtless be interested 
in the photometric apparatus shown in 
the accompanying illustration and 
which has just been placed on the mar- 
ket by the Dwyer Machine Company, 
of Lynn, Mass. The photometer is in- 
closed within a large case which, to- 
gether with the curtains, protects the 
sensitive screen from stray sources of 
light. The inside of the case is dark- 
ened and the inside of the photometer 
proper is lined with black velvet. 
Photometers are supplied for measur- 
ing tungsten lamps up to 1,000 candle- 
power. 

Lamps may be lighted on testing 
sockets independent of the photometer 
and graduated by means of rheostats 
from a red heat to candlepower or 
above. This is for the purpose of dis- 
covering bright spots on the filaments. 
Lamps with filaments differing in 
brightness or with filaments not of a 
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lever before the brake is applied, the 
ear can be locked without brake being 
apphed, and with only clutch being dis- 
engaged. In the Jatter position the car 
could not be run, but could be moved 
which is sometimes desirable, especially 
if left in a public garage. 

This lock is of the high grade Yale 
type made from the solid block, and all 
keys are different. The loek is very 
simple to apply and makes a positive 
lock against the stealing of the ear. 
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uniform temperature throughout their 
length are considered defective. 

Another important test for which 
provision is made is that of vacuum. 
Of all the tests made on incandescent 
lamps, undoubtedly, the most impor- 
tant is for vacuum and lamps with a 
poor vacuum will not give satisfactory 
serviec. The instructions accompanying 
the apparatus describe ten degrees of 
vacuum and indicate the life which can 
he expeeted from each. 
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New Switch and Receptacle Boxes. 

The Economy Switeh Box and Manu- 
facturing Company, 5305 Sweeney 
Avenue, Cleveland, Ohio, is placing on 
the market a line of switch and re- 
ceptacle boxes which have many com- 
mendable features. 

A view of one of these boxes and 
the method in which it is installed is 
shown in the accompanying illustra- 
tion. 

The ears of the Economy boxes are 
longer than usual, thus enabling the 
installer to place the switch outlet 
near the door casing without fear that 
the box will be partially covered by 
the casing. For installing, only one 
wood support is necessary, beside the 
studding. 

The box is so constructed that when 
installed in a two-inch partition or 
sliding door casing, the door will not 
strike the box on its forward or back- 
ward movement and will not cause 
mechanical injury to the wiring con- 
struction. 

The receptacle boxes are two inches 


ECONOMY SWITCH AND RECEPTACLE BOX. 


deep, weigh seven ounces and are 
made of cast iron or pressed steel. The 
switch boxes are the same size as the 
receptacle boxes and are made of 
pressed steel, japanned and sheara- 
dized. 

The pressed steel boxes may be 
made up in gangs without removing 
or replacing any part of a single box. 
it being only necessary to place them 
side by side and secure by means of 
a key-way and rivets with which the 
hoxes are equpiped. 

opman e 
Correction. 

In the ELecTRICAL Review anxn WEST- 
ERN ELECTRICIAN for June 11 there ap- 
peared a notice to the effect that the 
Edison battery would be listed as regu- 
lar equipment on the Ohio Electric Car 
Company’s vehicles. The company 
States that its regular equipment is still 
the Exide battery, but that any other 
battery will be furnished as desired. 


The Tape Output in America. 

The vastness of the annual American 
output of insulating tape can be appre- 
ciated from the fact that the produc- 
tion now amounts to nearly 400,000,000 
yards, or over 200,000 miles and is rap- 
idly increasing. The gain from year to 
year is, of course, due mainly to the 
growing employment of electricity, and 
the use of insulating tape on practi- 
cally every new machine or piece of 
wiring, to say nothing of repair work. 
For this reason, backed by the require- 
ments of the Fire Underwriters, and 
the insulation made compulsory by 
state and municipal regulations, the 
demand is likely to increase still more 
rapidly in the future. 

The call for ‘‘more tape’’ is so ur- 
gent that the Massachusetts Chemical 
Company, whose plant at Walpole, 
Mass., is said to make even now fully 
half the tape output of the country, is 
adding two and one-half acres of new 
floor space to its factory equipment. 
The plant has several times been en- 


larged, and its daily output already 
amounts to several hundred miles of 
three-quarter-inch tape; but ths is far 
below the demand. The eall for this 
company’s product alone seems to show 
that the annnal output of the country 
will in two or three vears probably ex- 
eeed one billion yards. 
—_—___~<-2-@-_____- 
A German Aviation Office. 

Consular Agent George A. Makinson, 
of Sorau, states that an aviation office, 
for the study and exposition of various 
types of aeroplanes, has recently been 
established at Breslau for the provinces 
of east and west Prussia, Posen, and 
Silesia. The work is divided into sev- 
eral classes or divisions, eaeh under 
the direction of a highly trained spe- 
eialist. Special attention will be de- 
voted to examining and elucidating 
problems concerning motors designed 
for aeronautieal purposes and atmos- 
pherical instruments. 


VIEWS OF BAYONET-LOCK SOCKET. 
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Bayonet-Lock Sockets. 

The use of electricity in side and tail 
lights on many 191] automobiles shows 
how keenly manufacturers of these cars 
analyze the public’s demands. Tung- 
sten lamps and the production of suit- 
able batteries made electric lighting a 
practical proposition, but these things, 
though good individually, were not a 
whole lighting system and sadly needed 
the perfecting of every detail entering 
into the complete equipment. 

The Willard Storage Battery Com- 
pany, of Cleveland, Ohio, has solved 
the problem of lamps becoming loose 
by reason of vibration and given a new 
impetus to electric lighting, by design- 
ing a socket in which the lamp does 
not depend on friction to hold it in 
position. This socket requires lamps 
fitted with Edi-Swan base. The pins 
on this style of base engage a bayonet 
catch on the socket, the lamp being 
firmly locked in place by substantial 
plungers which also carry current to 
the lamp. 

For headlights a socket is used which 
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VIEW OF SOCKET AND PLUG. 


slips into a sleeve at the apex of the 
parabolic retlector. The socket may be 
moved forward or backward for adjust- 
ment of focus and securely locked in 
place by means of a compression clamp. 
In side and tail lights a double-end 
socket is placed in a vertical position, 
one end carrying the lamp and the 
other engaging an attachment plug 
also fited with pins similar to those on 
the lamp base. 

Manufacturers of tungsten lamps are 
also recognizing the advantages of the 
Edi-Swan base because in addition to 
staying in its socket, it is substantia}. 
presents more surface for cementing 
bulb to base and permits the use of 
larger leading-in wires in high candle- 
power lamps, than other bases. 

———_ao-o__—_- 

Adopts Electric Blasting System. 

The Granite-Allie Company, Murray, 
Idaho, has recently adopted an electric 
blasting Svstem in_its mines. 
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The Determination of Capacity and 
Power of Davidson Ventilating 
Fans. 

In the case of air movement the de- 
termination of volumetric capacity and 
the corresponding power expenditure 
of fans presents more or less difficulty. 
As the velocity and pressure are re- 
dueed this becomes increasingly so, 
principally because ordinary resist- 
ances and atmospheric disturbances 
have a proportionally greater influence 
as the produced velocity and pressure 
are reduced. For this reason the range 
of capacity and power of screw or 
propeller fans is subject to wide fluctu- 
ations according to the resistance pre- 
sented by extended piping systems or 
wind velocity. The minimum power 
and the maximum delivery per cubic 
foot for a given number of revolutions 
is secured only when there is no op- 
portunity for ‘interference of air cur- 
rents and the fan delivers freely in 
still air. It is under these conditions 
that the properties of Davidson venti- 
lating fans as presented in the accom- 
panying curves have been determined 
hv the Massachusetts Fan Company, 
Watertown, Mass. 

Machines for producing air move- 
ment naturally divide’ themselves into 
several groups, each proving most effi- 
cient within certain limits of air pres- 
sure produced. When velocities and 
resistances are low the screw or pro- 
peller type best serves the purpose. 
Here the air is both received and dis- 
charged in an axial direction. For 
pressures ranging from somewhat less 
than one ounce per square inch up to 
a possible twelve to sixteen ounces 
the peripheral type occupies the field. 
In this the air is received axially but 
delivered radially around the peri- 
phery usually into a spirally expanding 
case with suitable outlet. 

Beginning within the range of ten 
to twelve ounces the rotary blower, 
moving forward uniformly measured 
volumes of air, possesses the ability to 
create pressures ranging up to several 
pounds per square inch. The turbine 
blower, now in process of development, 
covers much the same field. For the 
production of still higher pressures the 
piston blowing engine and the air com- 
pressor successfully meet the require- 
ments. 

The effect of increased resistance 
through the extension of piping or the 


counter blowing of the wind is to 
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throttle the discharge, thereby decreas- 
ing it, but at the same time increasing 
the power required to drive the fan. 
This is exactly opposite to the effect 
of resistance in the case of the peri- 
pheral discharge; here increase in re- 
sistance, which is equivalent to reduc- 
tion in free delivery area, decreases the 
work to be done and hence the power 
required. But even when the outlet 
is entirely closed considerable power 
will be required to drive the fan within 
the case. 

With the propeller fan on the other 
hand the decrease of resistance to free 


T 


SIE 


100 200 300 aot 


discharge increases the power required 
until the maximum must be expended 
when there is no air whatsoever dis- 
eharged. 

In other words, in a peripheral fan 
the power is automatically adjusted, 
although only approximately, to the 
work actually accomplished in moving 
air, while the propeller fan becomes in- 
creasingly inefficient as the delivered 
volume diminishes. Hence it is far 
more vital in the case of the latter type 
that resistanee should be reduced to a 
minimum. 
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Proposed State Railroad in Oklahoma. 

State ownership of a system of inter- 
urban railway lines to compete with 
the steam railroad is proposed in peti- 
tions which are being circulated in 
Oklahoma. 

It is proposed that the right of the 
state to own and operate lines shall be 
incorporated in the constiution. Pro- 
visions are made for the creation ot a 
state board of railway construction 
and transportation, and that all em- 
ployes shall work under a civil service 
system. 

It is further proposed that all control 
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CAPACITY AND POWER CURVE FOR DAVIDSON VENTILATING FAN. 


of the railroads be put up to the state 
board and the question removed from 
politics and legislative control. Special 
attention is to be paid to the question 
of the feasibility of hauling children 
to the rural schools free of charge, 
whenever practicable. 
eo 
New Long-Distance Lines in Russia. 
The Riga Telephone Company. of 
Riga, Russia, plans to establish long- 
distance lines 100 miles to Pernan, 160 
miles to Riga-Dorpath, and 142 miles 
to Riga-Fellin. / 
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Current Electrical News 


GREAT BRITAIN. 


(Npecial Correspondence.) 


Loxpos, Juty 1. An important decision has been given this 
week in the Law Courts on the question of municipal trading in 
the wiring and fitting of consumers’ premises. The general con- 
struction put upon the electric lighting acts in the past has been 
that no municipal electric supply authority has power to do this 
except by special consent of Parliament, and it was in conse- 
quence of this view being commonly held that quite a number of 
municipalities obtained special Parliamentary powers. In London. 
the County Council obtained the power on behalf of all the London 
borough councils. In Leicester, the municipality and the elec- 
tricity undertakings have been controlled by one engineer, and he 
took the view that as the gas acts gave specific power to wire 
premises and hire out motors, so, by inference, did the electric 
lighting acts. The result was that the local wiring contractors took 
action to restrain the corporation from doing this, and the decision 
of the Chancery Court judge is that the Leicester corporation 
exceeded their power in trading in this manner, and ordered it to 
cease. The decision has caused no surprise, because the electric 
lighting acts clearly discriminate between supply and use, and 
electric supply undertakers have no authority to interfere in any 
wav with the use of the electricity on the other side of the 
meter. The point was raised that “consumers’ terminals” meant 
the consumers’ lamps, but the judge pointed out that in this case, 
the supply authority would have to wire and fit all premises free 
of charge. There is some suggestion of the corporation appealing 
against the judge’s decision, but it is not generally considered that 
there ig much hope of success. 

An interesting scheme was described to me a few days ago 
for the construction of a huge freight clearing house in London 
in which the human handling of the parcels will be reduced to a 
minimum, if not dispersed with altogether by the aid of electricity. 
Each floor of the clearing house will have a continuously moving 
platform in the basement. These electrically-driven platforms, 
placed side by side or a short distance from each other, have 
another moving platform surrounding the whole of them. This 
latter travels the faster. Something akin to flat-bottom boats 
ix used for sending the goods about. Along the main = platform 
are rollers inclined inwards, and when a boat of freizht reaches, 
on the main platform, the spot where one of the slower platforms 
touches it, by a system of electric selective control, the rollers 
are set in motion and the boat is rolled off the main = platform 
onto the slower platform according to the floor or bay required. 
The controller by which this process is performed is naturally 
a very intricate piece of mechanism. The British Westinghouse 
Company is interested in the electrical arrangements and Sir Wil- 
liam Preece has reported favorably upon thet. 

Once again has an electrical project having great public advan- 
tages been killed by municipal conditions. For several years a 
scheme has been in the making for constructing an electrice tube 
railway under the River Tyne from North Shields to South Shields. 
It Was admittedly a necessary improvement and yet the promoters 
have found the municipalities absolutely unwilling to help them. 
either by way of finance or even to make the path of promotion 
easy. Before consent could be given a large deposit of money 
was asked, and further, the purchase of certain lands was a 
condition precedent. It ig true the scheme has been suspended 
for several years, but a little co-operation on the part of the 
local authorities would probably have seen the line constructed 
ere this, 

The costs of the transfer to the State of the National Tele- 
phone Company's undertaking, irrespective of the purchase price, 
are estimated at $500,000. 

Committees are at work in the postoffice department in Lon- 
don investigating the effect of telephone exchange work upon the 
health of the operators. A few recommendations in the way of 
altering the hours of work and recreation, and some small improve- 
ments in the industry have already been made. 

Very satisfactory profits are shown by the London County 

Council tramway systems for the vear ending March 31. The gross 
surplus was nearly $4,000,000 and after making full provision for 
renewals, repayment of capital, ete., there is a balance of nearly 
200000, which is added to the general reserve. 
At the annual meeting of the Marconi Wireless Telegraph 
Company this week it was announced that negotiations are being 
Carried on with a large number of foreign governments (with the 
assistance of the British Foreign Office) for the development of 
Wireless communication. A scheme has also been submitted to 
the British government for a further extension of long-distance 
Transmission from Great Rritain. G. 


CONTINENTAL EUROPE. 


(Special Corresponili nce.) 


Panis, JUNE 28. At La Rochelle, one of the principal sea ports 
on the Atlantic coast of France. measures are being taken to use 
electric motors quite extensively for carrying out the different 
operations of the port. Among the machines which are to be thus 
fitted out are capstans, drums, sluice gate lifting devices, pump- 
ing machines and air compressors. Overhead and underground 
wiring are included in the programme. 

The extensive electro-metallurgical works which are located 
at Dives, on the channel coast of France, have decided to take 
up the production of tin, including manufactured products of this 
metal. Heretofore such material was obtained largely from for- 
eign countries. The present firm is now engaged in erecting a 
factory which will be devoted to the purpose of tin production. 

At Centinje, Montenegro, there is being developed a project 
for building a central station for publie and private Hghting, ac- 
cording to the plans of engineer Steiner. The buildings will no 
doubt be erected by the Pichler firm. 

According to recent news about the electric railroad which is 
to be built between Vienna and Pressburg, the project has now 
been decided upon, at least for the most part. The line will start 
from the central part of Vienna and follow along the Dopau canal 
as far as the city electric plant. From this point it can reach the 
terminus by two different routes, one of which is to be chosen, the 
first route being bw way of Kaiser Ebersdorf. while the second fol- 
lows the State Railroad to the jocality of Simmeringer Kirche, and 
from thence reaches Pressburg. 

Among recent projects in Austro-Hungary, T note that the Aus- 
trian Siemens-Schuckert firm is erecting a power line so as to 
supply the town of Bartelsdorf (Bohemia) with electric light from 
the Ober Georgental station. At Rzeszow, in Galicia, an electric 
plant is being erected which will use machines furnished by the 
Ganz firm. A hydranlic plant will soon be built for the supply 
of the town of Bockstein, and the municipality of Gossengriin is 
erecting a central station for the town lighting. Vienna is to have 
a new section of city tramway line, and it will start from the 
Gersthof railroad station. 

In Sweden, there is to be built a hydraulic plant of consider- 
able size upon the Porjus fall. The expense of the undertaking 
is estimated at 12.000.000 crowns, 

A narrow-gauge electric railroad is to be built in the region of 
the Riesengebirge (Germany). It starts from the locality of Reib- 
nitz and passes by way of Warmbronn and Briickenberg to the 
terminal point at Schmiedeberg. AL pe C. 


EASTERN CANADA. 


(Special Correspondence. 


Ortrawa, ONT., Jury 9. The Sherbrooke Railway and Power 
Company, of Sherbrooke, Que., has completed the deed of sale 
conveying all the properties, water powers, ete., purchased by the 
company from the British American Land Company. The purchase 
price paid by the railway company was $75.000, 

A strongly capitalized power combine of Peterboro, Ont., has 
bought the Healy Falls, Burleigh Falls and the Anburn Falls. A 
new concrete dam and power house will be built at Auburn. The 
same syndicate has acquired the Peterboro Light and Power Com- 
pany's interests and also the Peterboro Radial Railway, and will 
build several miles of new street car tracks in the city and 
vicinity. 

The little town of Fort Francis, Ont., apparently knows not 
defeat, for it is sticking to its anti-power export agitation with a 
heroic persistency. The latest development in the matter is an 
appeal to the Dominion railway commission here. In spite of 
the town’s protests, both the Dominion and Ontario governments 
have allowed the Minnesota and Ontario Power Company to 
export a part of the electric power developed at Fort Francis to 
International Falls on the American side of the river, 

It is announced that the Dominion government intends to re- 
build the entire telephone line from Kamloops to Lower Nicola, 
in British Columbia, and contracts for the poles have already been 
awarded, There will be a good deal of telephone construction 
work done in the interior of the province, as soon as the money 
provided for the purpose is made available. These works include 
an extension of the North Thompson telephone lines. fram Kam- 
loops to Vernon, and the duplication of the line between Kelowna 
and Penticton, entailing the laying of two new cables across 
Okakagan Lake. 

The contracts for the hydroelectric distributing station, for 
the town of Galt, Ont.. have beem let. The iwcandescent system 
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for street lighting, as adopted, together with the amount for poles 
and wires paid to the local electric company, will make the total 
cost to the town, for installing a service under hydroelectric 
auspices, only $25,000. The town declined to purchase the entire 
plant of the existing electric company, and thus saved a large 
amount which other municipalities have spent in buying out private 
equipment, most of which is found useless. 

Particulars of the latest acquisition by the Mexican Power 
Company, that of the Irrigadora Company, have been given out. 
The Irrigadora Company has been carrying on a light and power 
business in the city of Pachucha and surrounding territory, sixty 
miles from the city of Mexico. The company’s income, for 1910, 
is estimated at $335,000 gold gross. and net $260,000. The Mexican 
Power Company has bought the other concern for $3,700,000 gold, 
of -which one-half has been paid in cash and the balance in six 
per cent first mortgage bonds. A branch transmission line to 
Pachucha will be run from Mexico, and the Pachucha plant shut 
down as soon as this is accomplished. 

It is announced that arrangements have been completed 
between the Grand Falls Power Company, of St. John, New Bruns- 
wick, and Sir William Van Horne and other owners of property at 
Grand Falls, on the river St. John, by which the latter will take 
over the old company, and develop power at the falls. It is said 
that a new company will be organized under the federal law, 
and a large power plant erected at the falls. The development 
of the great power at the falls has been prevented for years by 
the struggle between rival interests, which are at last said to have 
reached an agreement, and the promotion of many large industries 
is now expected. W. 


IMPORTANT DEVELOPMENTS. 


(Special Correspondence.) 


TO DEVELOP MINES BY ELECTRICITY.—Within a few weeks 
the work on the Barker Meadow dam near Nederland, Col., will 
be completed and by September the plant will be ready to supply 
power to the tungsten mining district. There are at present four 
tungsten mills in this district and two more are now in the course 
of construction. The dam, which is across Boulder Creek, will 
be 180 feet in height, 300 feet in length and 140 feet thick at the 
base; backing up a lake about 350 acres in area. It is estimated 
that 25,000 horsepower will be generated by the plant when com- 
plete. 

A BIG CANADIAN POWER PLANT.—Work upon the estab- 
lishment of what will be the largest and most expensive power 
plant in Canada will soon be started by the British Columbia 
Electric Railway Company, in the Chilliwack district, the necessary 
rights having been granted by the Dominion government. The work 
will involve an expenditure of $10,000,000 and the plant will produce 
over 110.000 horsepower of electrical energy. The site of the pro- 
posed plant is on a 100-acre tract, a short distance northeast of 
the Popkum Indian Reserve, and the sources of power to be tapped 
are the reservoirs formed by Jones Lake, east of Chilliwack, eigh- 
teen miles, and Chilliwack Lake, twenty-three miles southeast of 
that city. The streams flowing trom both these sources will be di- 
verted by means of enormous hydraulic tunnels and carried to a 
common point where the power plant is to be established. Engi- 
neers are now at work in the Jones Lake district. It is estimated 
that it will take two and one-half years to complete the work. The 
tunnel from Jones Lake is to be 10,200 feet long, and will pass 
under a mountain near Mount Cheam, which is 7,000 feet high. The 
tunnel from Chilliwack Lake is to be 14 by 16 feet in size and five 
and one-fourth miles long. It is expected that this latter work 
will be completed within five years. 


LIGHTING AND POWER. 


(Special Correspondence. ) 


TIPTON, MO.—Thbis city has voted electric light bonds to the 
value of $17, 500. P. 

COLEMAN, TEX.—This city has voted a bond issue of $20,000 
for electric light purposes. P. 

AURORA, MINN.—Bonds for $10,000 have been voted for the 
erection of an electric light plant. C 

BIWABIK, MINN.—It has been voted to issue bonds for the 
construction of an electric light plant. C: 

WHITECASTLE, LA.—The Dunlap Electric Light Company, 
of Plaquemine, has been granted a franchise here. P. 

BLACK RIVER FALLS, WIS.—Work has been started on the 
construction of the municipal electric light and power plant. C. 

ELLENSBERG, WASH.—The Electric Power Company has 
been incorporated by J. C. Donnelly, H. J. Manny and others of 
Tacoma, Wash. 

GRANGEVILLE, IDA.—The Big Bend Electric Light and 
Power Company has purchased the plant of the Grangeville Light 
and Power Company. P. 

NORTH SALEM, MASS.— Electric lights were turned on in 
this city a short time ago, and for the first time this city is il- 
luminated by electricity. 

LA BARRANCA, MEX.—The Sunset Mining Company is plan- 
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ning to install a power plant here to supply power to the surround- 
ing towns and hamlets. 

SAN FRANCISCO, CAL.—The Sunset Power Company hag 
been incorporated by C. B. Greeley, W. L. Boos and Thos. Turner, 
with a capital stock of $500,000. 

MARSHALLTOWN, IOWA.—The Marshalltown Club is ar- 
ranging for the installation of sixty electroliers on Main Street, 
and will shortly let the contract for them. C. 

ROBBINSDALE, MINN.—An ordinance has been passed grant- 
ing a franchise to the Minneapolis General Electric Company to 
furnish light, power and heat by electricity. 

HUNTSVILLE, TEX.—The Huntsville Electric Light Gonipany 
has installed a new gas engine and gas producing plant. The new 
service will be far superior to any heretofore enjoyed. 

AURORA, MINN.-—The village council let the contract to the 
Marshall-Wells Hardware Company, of Duluth, Minn., to install 
the electrical equipment at the lighting plant for $2,300. C. 

INGERSOLL, ONT.—The Corporation recently took over the 
plant of the Ingersoll Electric Power and Light Company and the 
work of making necessary changes was commenced at once. 

HARRISBURG, ARK.—The Harrisburg electric light plant has 
been leased by George and O. P. Winters for a period of five years. 
The new lease holders propose to improve the property in many 
ways. 

OAKLAND, CAL.—The Richmond Light and Power Company 
has applied to the Superior Court for dissolution. The directors 
are Evan Williams, J. S. Lamson, A. L. and Harry Chickering 
and Winfield Dorn. A. 

SAN FRANCISCO, CAL.—The Mutual Electric Light Company 
has been awarded the contract for furnishing current for electric 
light and other purposes in the Ferry Depot and along the water- 
front for the next three years. A. 

MARION, IND.—Wilcutts & Hoover of this city have been 
awarded a contract for the construction of a concrete dam across 
Elkhart River at Syracuse, Ind., for the purpose of supplying cur- 
rent for electric light and power. S. 

PORTLAND, ME.—The Brunswick Power Company has been 
incorporated with a capital stock of $750,000 to do a lighting and 
power business. The president is C. Southworth and the treasurer 
A. S. Bosworth, both of Portland. 

JEFFERSON CITY, MO.—The Nevada Water. Light and Trac- 
tion Company of Nevada has been incorporated with a capital of 
$350,000. The incorporators are Henry C. Parker, William W. 
Siebert, Edward Willard and others. 

KLAMATH FALLS, ORE.—J. Lewis and G. McDonald will 
commence work this summer on a power plant to be built on 
Deep Creek, about twenty-two miles east of Lakeview. It is 
estimated that 7,000 horsepower can be developed. 

BIRMINGHAM, ALA.—The Birmingham Rail and Locomotive 
Company just placed order through Haskins Williams, president, 
for $25,000 in electrical machinery. The new plant, which will 
cost about $150,000, will be in operation in August. B. 

CAMDEN, N. J.—The Stone Harbor Electric Light and Power 
Company has been incorporated with a capital of $100,000, to 
operate electric lighting and power plants. The incorporators are 
Howard S. Risley, David Risley and Reese P. Risley. 

PRINCETON, IND.—The Princeton Light and Power Company 
has increased its capital stock to $100,000. The purpose of the 
company is to make extensive improvements and extensions. 
Henry C. Barr is president and Jno. M. Barrett, secretary. S. 

SHELBYVILLE, IND.—William H. Jones, manager of the Cit- 
izens Water and Light Company for a number of years, has re- 
signed. The plant changed hands a few weeks ago, the property 
having been sold to the Central Indiana Lighting Company. BS. 

WAYCROSS, GA.—The reinforced concrete powerhouse of the 
Ware County Electrice Light Company, is about completed. The 
company recently issued $320,000 bonds. Thirty-five thousand dol- 
lars worth of the bonds will be used for the purchase of new equip- 
ment, 

REDDING, CAL.—The Sierra Nevada Power and Irrigation 
Company has commenced suit against the Central Pacific Power 
Company to secure certain rights of way and condemn certain 
pieces of land on Montgomery Creek, Hatchet Creek and Roaring 
Creek. . . 

BONESTEEL, S. D.—Following a visit to the city and an in 
spection of local conditions, E. A. Bullock, a capitalist of Norfolk, 
Neb., decided to apply to the city council for a franchise for an 
electric light plant. The system will be installed at the earliest 
possible date. 

COLUMBUS, IND.——The Central Indiana Lighting Company 
has put its new power house in operation. The machinery in the 
old Crump power house which has furnished electric power for 
the Columbus street cars for twenty-five years is being removed 
to the new plant. S. 

CENTRALIA, WASH.—The Twin City Light and Traction 
Company has let a contract for a $150,000 power plant to be located 
at Coal Creek about four miles southeast of Centralia, to supply 
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current for Chehalis and Centralia. The plant will be completed 
within three months. A, 

STAUNTON, VA.—At a Common Council meeting held re- 
cently a resolution was adopted calling for closing down the 
municipal plant and at the same time awarding the contract for 
lighting the city to the Staunton Lighting Company. This com- 
pany will light the streets for $6.000 per year. 

SPARTANSBURG, S. C.—The Shores-Irwin Electric Company 
has secured the contract of installing the electric light plant for 
the hotel being built at Alta Puss by the Green River Land 
Company. It is probable that the Shores-Irwin Company will 
also light the town of Alta Pass from the same plant. 


MANITOU, COL.—The old are lights which were in use here 
have been replaced by eighty-candlepower tungsten lamps. In 
addition a large number of smaller circuits have been arranged in 
the Soda Springs park and various other parts of the city. It is 
intended to use these lights largely for ornamental purposes. 


BUFFALO, N. Y.—The electric-light plant which was ordered 
installed in the City and County Hall by the trustees of that build- 
ing has been completed. The total appropriation for the instal- 
lation of the lighting plant was $74,296.12, city and county appro- 
priating each $37,148.06. The plant was designed and installed 
by J. J. O'Leary. 

MACON. GA.—Business men are organizing the Cherry Street 
White Way Company, for the purpose of systematic and complete 
electric illumination of that street. Lamp fixtures, etc., will be 
bought. Plans of J. E. Rood, specialist, were adopted. Joseph N. 
Neal is president and F. H. Hyman, secretary and treasurer of 
the new company. B. 

MARINETTE, WIS.—Work at the power plant of the Northern 
Hydro-Electric Company at High Falls ts now confined to the in- 
terior of the power house. The concrete dam has been completed 
and the power house finished, and the machinery is now being in 
stalled in that building. All of the machinery is on the ground 
ready to be erected. 


BERKELEY, CAL.—The Berkeley Gas, Light and Power Com- 
pany was granted the contract to furnish the city electrice light 
and power for the ensuing fiscal year through the adoption of an 
ordinance. By the provision of the instrument the company will 
be required to reduce the voltage of the lights furnished the city 


l from 220 to 110 volts. 


READING, PA.-—All of the wires in the downtown district of 
this city are being placed underground by the Metropolitan Electric 
Company. The improvement will be one of the most important 
undertaken by the Metropolitan company in many vears. It will 
require considerable time to accomplish, but the intentiop is to 
carry it along gradually until the task is completed. 


WEBSTER, MASS.— The Webster & Southbridge Gas & Elec- 
tric Company has recently ordered another steam-turbo alternator 
from Allis-Chalmers Company. This is a 1,000-kilowatt, three- 
phase, sixty-cycle, 2.300-volt machine and will operate in parallel 
with the present 500-kilowatt machine. It will care for the 
largely increased load which has recently been secured. 


SACRAMENTO, CAL.—Articles of incorporation of the Sacra- 
mento Valley Power Company have been filed in the County Clerk's 
Office. The company owns water rights and a power plant on the 
Feather River, in Shasta County. With the articles of incorpora- 
tion is a deed of trust to the Central Trust Company as guarantee 
for a bond issue of $500,000 for development purposes. The in- 
corporators are Paul C. Morf, Henry C. McPike, Lewis I. Haven, 
John J. Dailey and James F. McCue. 


ATLANTA, GA.—A franchise for fifty years has been granted 
to the Georgia Power Company by the Atlanta city council July 6. 
The company purchased the North Georgia Electric Company when 
sold by receiver. The power plant is located at Gainesville. Ga., 
and wires are strung up to Atlanta city limits. Officers: C. Elmer 
Smith, York, Pa., president: S. P. Dobbins, New York, secretary; 
L. F. Joerissen, Atlanta, treasurer. The capital stock is $6,000,000, 
and bonds for the same amount have been issued. B. 


ATLANTA, GA.—On July 7, Judge W. T. Newman of the 
United States Court confirmed the sale of the properties of the 
Etowah Power Company, which has extensive holdings along the 
Etowah River in Cherokee and Bartow counties. The purchaser 
was S. Fahs Smith of S. Morgan Smith Company, York, Pa., and 
the purchase price was $160,000. A short time ago Mr. Smith also 
bought for $100,000 the property of the North Georgia Electric 
Company of Gainesville and Atlanta, Ga. B. 


LANSING, MICH.—Representatives of the Bay City Power 
Company have appeared before the state railroad commission with 
a petition for permission to issue first mortgage five per cent 
twenty-five-year gold bonds to the extent of $500,000 in order to 
liquidate the outstanding obligations of the corporation, which, 
according to the officials, amount to $439,000. In the petition there 
is a provision that the company shall for each $10.000 worth of 
bonds issued, take up and cancel not less than $9,000 of such ob- 
lizations. 


DUNSMUIR, CAL.—The Siskiyou Power and Light Company 
has acquired all the electrical holdings of the Mossbrae Falls Light 
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and Power Company. and hereafter will be the sole occupant of 
this field. The purchase was effected on June 15, but the matter 
was kept from the public in order to enable the purehasers to per- 
fect arrangements for connecting up the old system with the new. 
The Mossbrae power plant will be abandoned. the new company 
having abundant power of its own, and the poles and wire of the 
old company will be taken down. 

SALINA. U.—A company headed by John Monson, Hugh 
Lisonbee and Milan Packard has acquired the Salina electric 
power plant and took possession July 15. Jt has secured a new 
power site at Rattlesnake hill four miles further up the Salina 
canyon than where the present plant is located. This will be 
developed before the first of the year and the machinery from the 
present plant will be moved to the new site, and an additional 
generator will be installed. The company propoes to extend its 
Operations to towns lying near Salina. 


PORT AMBOY. N. J.--The East Jersey Light and Power Com- 
pany, in which William J. Lansley, of this city, is interested, has 
been incorporated and started business. The intention of the com- 
pany, which is backed by New England capital, is to acquire a 
number of electric light companies in central New Jersey. It is 
capitalized at $1,500.000 and is authorized to not only do a light- 
ing and power business, but also to purchase, hold and sell stocks 
and bonds of other electric light companies, The directors of the 
new company are: A. W. Bailey, Andrew Foulds, Jr., and Chas. 
E. Robertson. 


FAIRBAULT, MINN.—The Consumers Powers Company has 
installed and placed in operation in this city an ornamental curb 
lighting svstem covering eleven blocks in the business district. 
When H. M. Byllesby & Company of Chicago, purchased the gas 
and electric properties at Fairbault, a contract was made with the 
city for the installation. operation and maintenance of the orna- 
mental lighting. There are 106 standards, each bearing three forty- 
watt tungsten lamps. All three lamps burn from dusk to midnight 
and one lamp all night. Citizens of Faribault are said to be very 
well pleased with the installation and its illuminating effect. 


PRINEVILLE, ORE.—A company of Prineville capitalists have 
filed articles of incorporation with the county clerk here for the 
Cove Power Company. The purposes as set forth in the articles 
of incorporation are the generation of electric and water power 
etc. The main office of the corporation will be located at Prine- 
ville. The capital stock is fixed at $50.000 and is divided into 
500 shares of equal value; the majority of the stock will be taken 
by Prineville capital. The officers of the corporation are W. A. 
Booth, president; Warren Brown, secretary- treasurer, The power 
site is near the Cove orchard, opposite Culver postoffice on 
Crooked River. The plant will develop 9000 horsepower. 


GALENA, ILL.--H. M. Byllesby & Company, of Chicago, has 
purchased the electric generating and distributing properties 
owned by the Interstate Light and Power Company, with head- 
quarters in this citv. This property serves the electrical needs 
of a territory 200 square miles in area in the lead and zine-mining 
fields of southwestern Wisconsin and northwestern Illinois. Power 
is produced at a modern steam-generating station near Galena. 
All electric energy used in Galena, Ill, and Platteville, Cuba City, 
Benton and Hazel Green, Wis.. is supplied by the Interstate conb 
pany. These cities and towns comprise a population of 18,000, 
Power business received from the lead and zine mines has created 
a large day load. Bylleshy & Company propose to make additions 
and improvements. 

HARRISBURG, PA. A $3,000,000 deal concluded here recently 
resulted in the consolidation of two large public service corporations 
that had been rivals for six years, and marked the beginning of a 
movement for the purchase of other large corporations and their 
consolidation. Emmet Queen, of Pittsburg, engineered the deal, he 
purchasing the Harrisburg Heat. Light and Power Company and 
the Paxtang Electrice Company, also of Harrisburg. The price paid 
was $3,000,000, It is the intention to consolidate the Harrisburg 
companies with the Citizens Heat, Light and Power Company, of 
Johnstown, Pa.. which was acquired recently by Mr. Queen. The 
Johnstown concern consists of all electrie light and gas plants in 
the Flood City, the combined capital being $4.500,000,) Other elec- 
tric light and gas plants in Pennsylvania will be included in the 


consolidation. 


AUGUSTA, ME. The Pacific Power and Light Company has 
filed articles of incorporation with secretary of state in Maine. 
The company has an authorized capitalization of $7,500,000, of which 
nothing is paid in, and will deal in machinery, generators, motors, 
and appliances for the distribution of clectricity, The promoters 
include A. E. Smith of Montclair. N.J; BE. W. Hill, New Rochelle, 
N. Y; H. D. Squier, William R. Reiser, R. J. McClelland, F. S. 
Raker, E. J. Roohn. G. J. Anderson and R. U. Ftting, all of New 
York; E. P. Summerson, O. R. McMahon, A. C. Dixon and EÈ. W. 
Freeman, all of Brooklyn; C. M. Hamilton, Elizabeth, N. J.: and 
James G. Campbell, Newark, N. J. Miss E. M. Leavitt. a clerk in 
the law office in which the company was organized, was named as 
president and treasurer. The capital stock was given a par value 
of $100 a share, $6,000,000 being common and $1,500,000) preferred 


stock. 
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ELECTRIC RAILWAYS. 


(Special Correspondence.) 
MISSOULA, MONT.—The local street car company, of which 
S. L. Inch is manager, will construct a line to Fort Missoula. C. 


POMONA, CAL.—G. E. Pillsbury has been granted a franchise 
to operate and maintain for thirty years. an electric road in the 
Streets of Pomona. 

VENICE, CAL.—President Gillis of the Los Angeles Pacific 
Railroad has been given authority to four-track the electric line 
between Venice and Redondo. 

VANCOUVER, B. C.--The Vancouver, Camas and Washougal 
Traction Company has been incorporated by H. C. Phillips and 
others with a capital stock of $100,000. 

IRONWOOD, MICH.—A franchise has been granted to Albert 
D. Johnston, Florence D. Sullivan, Arthur F. Appleyard and Man- 
uel M. Reid for the construction of a street railway. C. 

LINCOLN, ILL.—The work of grading on the new Sprirgfieid 
and Jacksonville interurban is progressing satisfactorily and the 
work has the hearty co-operation of the people along the line. 

ABERDEEN, S. D.—The Aberdeen Street Car Company let 
the contract to the General Electric Company for two motor gen- 
erator sets, with the proper switchboard controlling devices. C. 

SUPERIOR, WIS.—According to L. N. Loomis. president of 
the Twin City and Lake Superior Electric road, a third-rail elec- 
tric line will be in operation between the Twin Cities and the head 
of the lakes within a year. G: 

INDIANAPOLIS, IND.—The second trade extension trip by the 
Indianapolis Trade Association was run over the Indianapolis & 
Cincinnati Traction line July 15. Fourteen towns and cities were 
visited during the one-day trip. S. 

ATLANTA, GA.—The Fairburn & Atlanta Railway and Electric 
Company, of which L. W. Roberts, Fairburn, Ga., is chief engineer, 
will soon begin track laying on grading which is practically com- 
pleted for the entire twenty miles. B. 

AUBURN JUNCTION, IND.—The Indiana Railroad Commis- 
sion has ordered a complete and modern interlocking system 
installed at this point where three steam and two traction lines 
cross each other with double tracks in some cases. S. 

EVANSVILLE, IND.-—The Evansville & Southern Indiana Trac- 
tion Company has entered upon the work of ballasting the road 
north of Patokas. The gravel and broken stone used for ballast 
is distributed by steam road dump cars hauled by motor cars. S. 

MARTINEZ, CAL.--A. W. Maltby, of the Oakland-Antioch Rail- 
way Company, has applied for a franchise for an electric road 
from Martinez to Oakland, passing through the inter-county tun- 
nel and through Lafayette, Walnut Creek and Concord, a dis- 
tance of twenty miles. 

ATLANTA, GA.—The Georgia Railway and Electric Company 
is relaying and improving its tracks to Decatur from East Lake 
Junction, and will put on through interurban cars from Atlanta to 
Decatur, removing the former necessity of transferring at the 
junction. L. 

CAMDEN, MASS.—The Stone Harbor Electric Light and Power 
Company of Camden, has been incorporated under the laws of New 
Jersey to operate electric light, heating and power plants. The 
capital is $100,000, and the incorporators are Howard S. Risley, 
David Risley and Reese P. Risley. 

ATLANTA, GA.--The report of the comptroller general of Geor- 
gia for 1909, recently issued, shows that street railway companies 
paid $63,875 state taxes, $82,186 county taxes, $119,375 city taxes. 
and $4,688 district school taxes. Corporations paid a total of 
$879.674 county taxes, $468,472 city taxes, and $59,740 for school 
taxes. L. 

COLORADO SPRINGS, COLO.—The Colorado Springs Elec- 
tric. Colorado Springs Light and Power and the Pike’s Peak Hydro- 
electric companies were recently merged into the Colorado Springs 
Light, Heat and Power Company. Greater efficiency in service and 
economy of administration are given as the reasons for consoli- 
dation. 

SOUTH BEND, IND.— The Elkhart & Bristol interurban road, 
an extension of the Chicago, South Bend & Northern railway 
system, owned by the Murdocks of Lafayette, was placed in op- 
eration recently. The trial trips attracted considerable attention 
and the road received a hearty welcome. It is the intention of the 
company to extend the line as far north as Kalamazoo, Mich. 8. 

FT. WAYNE, IND.—The city council of Columbia City has 
granted a franchise to the Ft. Wayne & Winona interurban line 
projected by J. A. Barry and associates. Petitions are also pend- 
ing in several other cities which the proposed road will run 
when completed. There seems to be a general desire for the 
road and Mr. Barry says there is no doubt about its construction. 

ENSLEY, ALA.—A meeting held July 7 for the purpose of 
building new and independent trolley line, Owenton to Shady Side. 
Tom QO. Smith, of the Birmingham Trust and Saving Bank, and 
Frank Nelson Jr., representing Steiner Bros., bankers, T. B. Bush 
estate and a number of others were present. An engineer was em- 
ployed to make a survey of the line, which, it is reported, will 
cost $1,250,000. B. 
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AMERICUS, GA.—It is reported that Mr. Rood, of Springfield, 
Mass., formerly president Hamilton Watch Company, will guar- 
antee the building of an electric light plant and establishment of 
an electric-railway system here if city will grant necessary fran- 
chise and renew contract made several years ago, but which was 
not carried out by parties to whom the franchise was at that time 
granted. B. 

MEMPHIS, TENN.-—The Yazoo & Mississippi Valley Railroad 
Company is to establish a suburban passenger service as far south 
as Lake View, Miss. This is the southern terminus of the Lake 
View Traction Company, which is building a line from Memphis to 
Lake View. This move of the Yazoo & Mississippi Valley Com- 
pany is to be made to compete with the Lake View Traction 
Company. 

INDIANAPOLIS, IND.—The city council has amended the fran- 
chise granted by the board of public works to the Beech Grove 
Traction Company so as to make it expire in 1933, when all the 
other city and interurban franchises expire. It also provides that 
the road shall be completed and in operation within a year and 
that the franchise shall not be transferred without consent of the 
city council. S. 

PLYMOUTH, IND.—The last bridge on the grade of the ne 
electric line being built by the South Bend and Logansport Trac- 
tion Company has been completed and the grade work is pro- 
gressing rapidly. The officials say the rails will be laid within a 
few weeks and the road will be in operation by October 13. When 
this road is completed there will be two trolley routes from South 
Bend to Indianapolis. S. 

LEESBURG, VA.—The Washington-Virginia Railway Company, 
an electric line, has been granted a charter by the state of Vir- 
ginia, to operate an electric line from Vienna, Fairfax County. to 
Bluemont, Loudon County. fifty miles distant. The company has 
an authorized capital of $1,000.000. The president is M. E. Church, 
of Falls Church, and the treasurer is L. L. Northrop. The pro- 
posed line will pass through several towns which are of se 


erable size. 

DALTON, GA.—The proposed electric line from Chattanooga. 
Tenn., to Dalton, Ga., is taking more definite shape, and prelimi- 
naries are being worked out as rapidly as conditions admit. This 
line contemplates a direct connection between the two above 
named cities, and the promoters will visit Dalton the middle of 
July, to investigate conditions, and look into a proposed extension 
to Chatworth, connecting with the Louisville and Nashville ae 
wav. : 
TOLEDO, OHIO.—A new electric line nine miles long is 
being projected in Toledo. It will start at the end of the Ottawa 
Park line, pass out Auburn avenue to Bancroft, to Angling road, 
to Talmadge avenue to Monroe street. The road will be private 
property and the company will be owned and operated by prop- 
erty owners of that section. P. S. Willis is now engaged in 
securing the right of way. H. C. Adams, a local attorney, is 
forwarding the plan. H. 

ANDERSON, IND.— The first interurban car built in Indiana 
was placed in service by the Indiana Union Traction Company 
July 8 The car was built at the Anderson shops and is novel in 
many respects. It has an auxiliary system which practically 
insures freedom of brake trouble. This is a feature new to both 
steam and electric roads. The seating arrangement is new and 
the seats are larger and more comfortable than on the old cars. 
The car is beautifully upholstered and elegant in design. 


INDIANAPOLIS, IND.—Judge Vincent Carter of the Superior 
Court has agreed to consider a petition to be filed by C. L. Henry, 
receiver for the Indianapolis & Cincinnati Traction Company, for 
the appointment of a commission to sell the property of the corpor- 
ation. The bondholders of the $2,000,000 of outstanding honds 
have signed an agreement for the sale and reorganization of the 
company. As soon as the reorganization is completed the road 
will be extended into Ohio in order to get connection with Cin- 
cinnati. S 
CHARLOTTE. N. C.—No official action has as yet been taken 
upon the application of Paul Chatham for an electric street rail- 
way franchise here, the application being opposed by the Charlotte 
Electrice Street Railway Company. The franchise, however, will 
probably be granted, giving the applicants the right to use one 
street as an outlet from the town, and to parallel the tracks of 
the existing company for a not greater distance than 1400 feet 
consecutively. It is believed the Southern Power Company is in- 
terested in this application, or will be later, seeking interurban 
facilities. L. 

GASTONIA, N. C.—The city council has granted the applica- 
tion of the Isothermal Traction Company for a franchise through 
the streets of Gastonia. This company proposes to build an inter- 
urban electric line that will ultimately reach the city of Asheville, 
ninety miles distant. The council has also granted an extension 
of one year to the Piedmont Traction Company in which to begin 
work, the original franchise providing that work should begin by 
January, 1910. Under the new agreement the traction company 
is to begin work by January, 1911, and complete the system or 
have cars in operation by July. 1911, and is not to use steam power, 
and promises the town a reasonable service. L. 
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TELEPHONE AND TELEGRAPH. 


(Spectal Correspondence.) 


CORDELE, GA. Several farmers’ lines being organized here 
to connect with Bell system, B. 


MARYSVILLE, CAL. The new system of the telephone com- 
pany Was put into operation recently. 

NICHOLS, GA. The Nichols Telephone Company has been 
incorporated with a capital stock of $2,000, by W. R. Frier and 
others, B. 

WILLMAR, MINN.--An ordinance has been passed by the 
city authorizing the construction of a local telephone exchange at 
a cost of $35,000. C. 


BRUNSWICK, GA. The Southern Bell Telephone and Tele- 
graph Company will establish telephone service on St. Simons 
Island, laying a cable from city to island. i B. 


BUFFALO, N. Y. Papers of incorporation have been filed in 
the county clerk's office by the Colden-West Falls Telephone 
Company. The capitalization is placed at $7,500. 


PIERRE, S. D.— The state capitol commission let the contract 
to the Dakota Central Telephone Company for the installation of 
an automatic telephone system in the capitol for $2,680, C. 


SAN FRANCISCO, CAL.—The Bay Cities Telephone Company 
has been incorporated by Jas. Lanagan, E. C. McDonough. J. E. 
O'Brien, N. J. Prendergast, J. H. Manor and J. B. Young, with a 
capital stock of $20,000. 


DULUTH, MINN. The Tri-State Telephone Company has 
commenced work on the erection of a one-story, brick and stone, 
fireproof exchange building, 50 by 100 feet, at 115 North Twenty- 
third Avenue, to cost $30.000, Cc. 


SAN FRANCISCO, CAL. -The Pacific Telephone and Tele- 
graph Company has leased the property on the northeast corner 
of Mariposa and Harrison streets. The land has an area of 22. by 
124 feet and has been leased for a term of five years at a total 
rental of $18,000. 


BOONEVILLE, MISS. -Suit against the Cumberland Telephone 
and Telegraph Company for $1,500.000 has been filed in the Cir- 
cuit Court by W. P. Shinault, special attorney for the state of 
Mississippi. The charges are for violation of the state anti-trust 
law and discriminating against subscribers. 

AURORA, N. Y.—Articles of incorporation have been filed by 
the Colden-West Falls Telephone Company, capitalized at $1,500, 
to build lines in the two villages named and in the towns of Aurora. 
Colden, Hamburg and Boston. The inecorporators are: George 
Koerner, C. N. Darbee, George C. Snashell, L. E. Eaton, Fred Hey, 
C. S. Rich and J. G. Sigler. 


SEYMOUR, IND.—<Articles of incorporation have been filed 
by the Four Corner Mutual Telephone Company. The capital stock 
is placed at $4,000. The object and purpose of the company is to 
acquire franchises, permits, ete.. and to construct, equip and op- 
erate a telephone system or systems in throughout Jackson and 
adjoining counties. The principal office will be at the home of the 
secretary, O. M. Downs, R. R. No. 6. S. 


FLORENCE. S. C. The Bell Telephone people give a list of 
some very extensive construction work that they are to do through 
this county in the near future. The Bell people are pressing for 
a system all through the county. The line from Timmonsville now 
serves a number of farmers all through that section, and the toil 
lines from Cowards are being extended to Mannah, Hyman and 
other important centers in the lower part of the county removed 
from the rail and telegraph. 


TACOMA, WASH. -An application has been made to the county 
commissioners by the DeLape Tours Company of Taccma for the 
right to construct a telegraph and telephone line on the county 
roas trent Ashford to the national reserve on Mount Tacoma. 
The Pacific States Teleeraph and Telephone Company will extend 
its line from Elbe to Ashford, while the government line in the 
reserve carries the line to Longmire Springs. The county com- 
missioners ordered a hearing on the petition, the date of which will 
be fixed later, 


ELECTRICAL SECURITIES. 


There has been a more confident feeling of a general increase 
in values during the past week. than for some time previous. 
The force of the bear campaign seems to be spent. Until recently 
the strongest factor in the depression was that the newly acquired 
bower of the interstate commerce commission would be used to 
prevent justifiable advances of rates by the railways. This has 
now been largely dissipated by the commission's action increasing 
rates on grain between Chicago and Buffalo, with the inti- 
mation that increased cost of operation should be considered in 
adjusting freight charges. President Tafts declaration that the 
railways must bave fair play, also did much to restore confidence. 
Indications that pig iron has reached bottom prices, together with 
optimistic statements by Judge Gary and Mr. Schwab, encourage 
belief that a turn for the better has come in the steel industry. 

In order to provide funds for the cash distribution in settle- 
ment of litigation against the company, as holder of the majority 


. 
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stock of the Metropolitan Securities Company, the Interborough- 
Metropolitan Company has sold $4,000,000 five-year six per cent 
notes at par. ` 

The Westinghouse Electric and Manufacturing Company has 
closed negotiations with Kuhn, Loeb & Company for the renewal for 
three years from August 1 at six per cent a year of $4,000,000 of 
that company’ outstanding $6,000,000 secured notes. The re 
maining $2.000.000 will be paid off from the company’s surplus 
treasury funds. The new issue of $4,000,000 will be secured by all 
the bonds and shares now pledged as security for the $6,000,000 
issue. The new notes will be redeemable at the option of the 
company upon any interest date on thirty days notice at 102 and 
interest. The notes are exempt from tax in the State of Penn- 
sVl Vania, 

DIVIDENDS. 

American Gas and Electric Company, an initial quarterly divi- 
dend of one per cent on the common stock, payable July 12 to 
stockholders of record July 5. 

American Light and Traction Company, regular quarterly cash 
dividend of two and one-half per cent and the regular quarterty 
stock dividend of two and one-half per cent on the common stock: 
also the regular quarterly dividend of one and one-half per cent 
on the preferred. The cash dividends payable August 1 to stock 
of record July 16; the stock dividend payable August 15 to stock 
of record July 16. 

Brooklyn City Railroad; a quarterly dividend of two per cent. 
payable July 15. Heretofore the company has paid guaranteed 
dividends of ten per cent per annum, 

Electric Company of America; semi-annual dividend of three 
and one-half per cent, payable August 3. 

Lewiston, Augusta & Waterville Railway Company: an initial 
dividend of one and one-half per cent on the preferred stock, pay- 
able August 1, to stockholders of record July 15. 

Lowell Electric Light Corporation; quarterly dividend of $? 
per share, payable August 1. 

Minneapolis General Electric Company; a quarterly dividend 
of one and three-quarters per cent on its common. stock, an in- 
crease of one-quarter of one per cent over the last previous divi- 
dend; also the regular semi-annual dividend of three per cent on Its 
preferred stock. The dividends are payable August 1 to holders of 
record July 15. 

Railway and Light Securities Company: semi-annual dividends 
of three per cent on the preferred and two per cent on the common 
stocks, payable August 1 to stock of record July 16. 

Umon Traction of Indiana; common dividend of one per cent, 
payable July 9. 

United Traction Company; the regnlar semi-annual dividend 
of two and one-half per cent on the preferred stock, payable July 
15 to stock of record July 9. 
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PERSONAL MENTION. 


SIR OLIVER LODGE has received the honorary degree of 
Doctor of Science from Cambridge University, England. 

L. P. FEUSTMAN, vice-president of the International Steam 
Pump Company, has sailed for Europe to be gone probably until 
September. , 

E. J. HALL, vice-president of the American Telephone and 
Telegraph Company, New York, left last week on a two months’ 
vacation in Europe. 

PROF. JOS. W. RICHARDS, of Lehigh University, has just 
returned from the Internationa] Mining and Metallurgical Congress 
in Düsseldorf, Germany, 

PROF. HENRY S. CARHART delivered an address on “The 
Twentieth Century Engineer” at the dedication of Passadena Hall 
‘of the Throop Polytechnic Institute. 

CHAS. G. STURTEVANT resigned as secretary of the water 
and light board of Detroit, Minn., and is succeeded by Elmer J. 
Bestick, for many years employed in the Merchants National Bank. 


CHAS. A. ROLFE, formerly of New York, now in charge of 
the Southwestern Home Telephone Company, of Redlands, Cal., 
was a recent visitor to the East, and reports a rapid growth in 
telephone service in his territory. 

NELSON P. LEWIS, chief engineer of the board of estimate and 
apportionment, New York City, delivered the annual commence- 
ment address at the Clarkson School of Technology, Potsdam, N. Y. 
His subject was “The Engineer as a Professional Man.” 

F. H. CROCKARD, general manager of the Tennessee Coal, 
Iron and Railroad Company, delivered the dedicatory address at the 
recent opening of the engineering building of the University of 
Alabama. The building dedicated is to be known as Comer Hall. 

M. DE CHATELAIN, professor in the Polytechnic Institute of 
St. Petersburg and president of the Electrolytic Section of the Im- 
perial Technical Society of Russia, has come to America in order 
to study methods of utilizing water powers for the generation of 
electricity. He attended the meetings of the American Institute of 
Chemical Engineers at Niagara Falls and of the American Institute 
of Electrical Engineers at Jefferson, N. H. 

PAUL R. ATKINSON, treasurer of the Edison Electric Illum- 
inating Company of Brooklyn was badly injured in an automobile 
accident which occurred at Arcola, N. J., on July 1. The party 
was, at the time of the accident, motoring on a very dark road, and 
on making a turn the machine crashed into a telegraph pole. Mr. 
Atkinson was taken to the hospital at Hackensack where, it was 
reported, he was doing as well as could be expected. 


B. W. COLLINS has recently been appointed city electrician 
of Tacoma, Wash., under the first administration of the new com- 
mission form of government, and has charge of all electrical work. 
The municipal plant furnishes all the lighting and most of the 
power in the city. Mr. Collins was formerly northwestern sales 
manager of the electrical department of Parrott & Company of 
San Francisco and previous to this was general superintendent of 
the Monterey County Gas and Electrical Company of Monterey, 


Cal. 
OBITUARY. 


W. A. STADELMAN, who was widely known in the electrical 
field, died on July 6 at his home in Rye, N. Y. Mr. Stadelman, 
though a comparatively young man, was one of the early workers 
in the field. He was a member of the firm of Chadbourne, Hazel- 
ton & Company, of Philadelphia, which was quite active in early 
electric railway and electric motor work. For several years Mr. 
Stadelman was identified with the Brown Hoisting Machinery Com- 
pany, of Cleveland, and with the Wellman-Seaver-Morgan Company 
of the same city, residing for a time in Cleveland, and later in 
New York. For the past two or three years Mr. Stadelman was at 
the head of the Darley Engineering Company, of New York. His 
death was caused by diabetes, and will be deeply regretted by a 
very large circle of friends. He leaves a wife and two daughters, 
and was forty-six years of age. The funeral services were held 
in Rye, July 8, and the body was interred in Philadelphia, the 


former home of the deceased, 
NEW INCORPORATIONS. 


INDIANAPOLIS, IND.—The Auto Electric-Lite Company has 
filed articles of incorporation with the Secretary of State. The 
capital stock is $15,000.00. The object of the company is to man- 
ufacture and sell electric light generating machines and deyices. 
The principal office and factory will be in Indianapolis. The di- 
rectors are: George L. Fish, W. F. McCloud, O. M. Fish and E. V. 


McCloud. S. 
INDIANAPOLIS, IND.—The American Electric Headlight 
Company, with chief offices in Indianapolis, has filed articles of 
incorporation with the Secretary of State. The object of the 
corporation is to manufacture and sell electric and other head- 
lights for use on locomotives, engines, vehicles and other convey- 
ances, and electric and other lamps for general use, the manufac- 
ture and construction of parts for the same, and the installation 
thereof. The capital stock is $50,000 and the directors are: 
Charles S. Stone, Charles N. Elliott and Harry B. Gates. S. 
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PROPOSALS. 


CONDUIT SYSTEM.—Sealed proposals indorsed “Proposals for 
Underground Conduit’ will be received at the bureau of yards and 
docks, Navy Department, Washington, D. C., until 11 o’clock a. m., 
July 23, 1910, for extensions to underground conduit system for 
electrical conductors at the navy yard, Boston, Mass. Plans and 
specifications can be obtained on application to the bureau or to the 
commandant of the navy yard named. 

POST OFFICE, CHELSEA, MASS.—The office of the Supervis- 
ing Architect, Washington, D. C., will receive sealed bids until 
August 4, for the construction, complete (including plumbing, gas 
piping, heating apparatus, electric conduits and wiring), of the 
United States Post Office at Chelsea, Mass., in accordance with 
drawings and specifications, copies of which may be obtained from 
the custodian of site at Chelsea, Mass., or at the Supervising Archi- 


tect’s office. 

LIGHT FIXTURES.—The office of the Supervising Architect, 
Washington, D. C., will receive sealed proposals until 3 o'clock 
p. m., Wednesday, July 20, 1910, for furnishing and installing light- 
ing fixtures in the U. S. buildings at Boulder, Colo.; Clarida, Iowa: 
Fayetteville, Ark.; Kearney, Neb.: Logan, Utah; Marion, Ohio: 
Mayfield, Ky.; Pittsburg, Kan.; Shenandoah, Iowa, and Newark. 
N. J.; in accordance with the drawing and specifications, copies of 
which may be obtained at the office of the supervising architect. 
The right is reserved to reject any and all bids and to waive de- 
fects. Each proposal must be accompanied by a certified check in 
the sum of ten per cent of the aggregate amount thereof. 

NAVY DEPARTMENT SUPPLIES.—The Bureau of Supplies 
and Accounts, Navy Department, Washington, D. C., will open bids 
on naval supplies on the dates given below. Bidders interested 
therein should make early application for copies of the schedule. 
giving the schedule numbers desired. Schedules can be obtained 
from the Navy Pay Office nearest each navy yard. Bids will be 
asked on the following supplies. 


Delivery at Schedule 

Date. Article. Quantity. Navy Yard, Number. 

July 19—Lamps, arc ........... DOW ar tee Bardot O's Norfolk, Va. .........2674 
Lenses and shades for 

running lights ...... Miscellaneous. Brooklyn, N. Y.......2675 

July 26—Fans, desk and bracket.Miscellaneous. Various ..............269? 

Supplies, telephone. ...Miscellaneous. Various ..............2692 

Transmitters and indi- ; 

cators combined, etc.2.............. Brooklyn, N. Y.......2693 


August 2—Wire, copper, weather- 


proof Miscellaneous. Puget Sound, Wash. .2687 
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INDUSTRIAL ITEMS. 


THE PACIFIC ELECTRIC HEATING COMPANY. Ontario, Cal., 
makes especial mention of the result of “Hotpoint Day” in the 
July issue of its publication, Hot Points. For the convenience of 
companies handling this iron, a list of selling points is also pub- 
lished in the issue. 

THE FEDERAL ELECTRIC COMPANY, Chicago. Ill., prints 
in its monthly publication, The Federalist, descriptions and illus- 
trations of its line of supplies. The July number contains some 
material on the installation of Federal adjustable floor boxes in the 
Gimble Store,, New York City. 

THE CROUSE-HINDS COMPANY, Syracuse, N. Y., illustrates 
in Series 2, No. 2, of Condulet Talk a number of condulets with 
vapor-proof globe and guard. These Type V. condulets are es- 
pecially designed for use in rooms filled with steam or vapor or for 
places exposed to the weather. 

THE STUDEBAKER COMPANY, New York City has received 
a letter from an enthusiastic purchaser of one of their cars, who 
States that since 1905 he has traveled 87.715 miles in a Studebaker 
Electric, which he believes to be a record for the given length of 
time. The car is a 1903 model and has been in operation con- 
tinuously. 

THE YOST ELECTRIC MANUFACTURING COMPANY, To- 
ledo, Ohio, has secured a decision in the United States Circuit 
Court of Appeals in the suit which was brought against it for in- 
fringement of a patent covering lamp sockets. The Yost sockets 
can now be used without any risk of trouble. They will send a 
sample upon requent. 

THE EMERSON ELECTRIC MANUFACTURING COMPANY. 
St. Louis. Mo., has illustrated in its July number of the Emerson 
Monthly, a number of electric fans of various types. The announce- 
ment is made in this issue that the company has discontinued the 
manufacture of the double and single-cylinder electric air pumps de- 
scribed in bulletin No. 3803. 

THE LORD MANUFACTURING. THE LORD ELECTRIC and 
THE LORD CONSTRUCTION COMPANIES are taking contracts 
for lighting installations, for parks, municipalities, factories and 
mills, In these contracts they are supplying their Luminata flam- 
Ing-are lamps, which are meeting with great success. In rolling 
mills and factories the light from these ares is of such a charac- 
ter that it improves working conditions to a marked degree. 

THE INVINCIBLE-ELECTRIC BANK PROTECTION COM- 
PANY, Monroe, Wis., announces that in addition to manufacturing 
double-steel electrified vault linings and complete electrical alarm 
systems, it will also make steel safe-deposit boxes, filing cases. 
roller shelving, omnibuses, desks, tables, etc. Although the fa¢tory 
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capacity has been doubled during the past three months, the 
plant is now crowded to its utmost. 

THE HOLOPHANE COMPANY, Newark, O.. recently issued 
the June number of /lelophane TMlumination containing a number of 
illustrations of well designed lighting. [In an article entitled “Light 
on the Object. Not on the Eye,” the principle of correct window 
lighting is well shown by the use of two illustrations one of the 
wrong method of lighting and the ofher of the right method. Men- 
tion is also made of New York City’s Trinity building, which is a 
model of Holophane installation. 

THE F. W. WAKEFIELD BRASS COMPANY, Vermilion, O., 
announess that the Wakefield universal fixture bodies, both round 
and square, designed to carry either two, three or four arms, have 
been passed upon by the National Board of Fire Underwriters and 
put on the list of approved fittings. It was not necessary to make 
a single change in the construction of the bodies to meet the views 
of the National Board. The round square fixtures are shown in 
new catalog No. 9 of electric fixtures, which catalog also shows all 
the new additions. 

THE BRISTOL COMPANY, Waterbury, Conn.. has published 
an illustrated index of Bristol’s recording instruments for pressure, 
temperature and electricity. A description of the Wm. H. Bristol 
electric pylometers are also included. The company announces 
that this publication is not a catalogue, but simply a series of 
illustrations of the most important Bristol instruments with a par- 
tial explanation of the instruments and their applications. Bulle- 
tins cataloging the various instruments separately will be sent on 
application to the Bristol Company. 

THE WALKER ELECTRIC COMPANY through its western 
branch in the Monadnock Block, Chicago, recently closed the 
switchboard equipment for the Chicago and Northwestern Railway 
Company's Chicago terminal powerhouse. The home office of this 
company, Philadelphia, reports the closing of the switchboard 
equipment for the Curtis Publishing Company's new powerhouse. 
The equipments both inclide very complete outfits of motor oper- 
ated remote-control I-T-E circuit breakers. The aggregate cust of 
these two contracts exceeds one hundred thousand dollars. 

THE ALLIS-CHALMERS COMPANY, Milwaukee, Wis., has 
received an order from the National Starch Company, of Oswego, 
N. Y. for a 937-kilovolt-ampere, 480-volt, three-phase, sixty-cycle, 
steam-turbo alternator. Excitation for this will be supplied by a 
small generator coupled to an extension of the turbine shaft. A 
Type “C” Allis-Chalmers condenser will be used to maintain the 
vacuum. One of the interesting features of the Installation is that 
the turbine will be so arranged that steam can be taken from it 
at a low pressure for use in the processes of manufacture. 


THE MINE AND SMELTER SUPPLY COMPANY, which 
maintains large offices and warehouses at Denver, El Paso and 
Mexico City, with executive offices at 42 Broadway, New York 
City, announces that it has taken over the agency for the entire 
western territory of the United States of the line of pumps made 
by the Epping-Carpenter Company, Pittsburg, and the line of com- 
pressors made by the Burry Compressor Company, Erie, Pa. The 
Mine & Smelter Supply Company considers that it is now better 
prepared than ever before to take care of the trade in these two 
lines. 

THE WESTERN ELECTRIC COMPANY has just issued bul- 
letin No. 1008, describing telephone power plant equipments for 
non-multiple switehboards. The publication contains twenty-four 
pages and is illustrated with many diagrams and cuts and pre- 
sents some features of Western Electric power apparatus designed 
especially for telephone plants. The subject matter covers only 
such apparatus as is required for non-multiple switchboards hav- 
ing capacity up to 800 lines and which have been described in 
three bulletins previously published. These are Nos, 1003 and 
1004, non-multiple central office switchboards, and No. 1005 
branch exchange switchboards. 

THE SPRAGUE ELECTRIC COMPANY, New York, N. Y, 
describes at length in bulletin No. 600, its line of single and poly- 
phase induction motors. The type R motors and the type S motors 
for polyphase circuits meet the demand for small and large motors 
of variable and constant speeds. The extensive use of alternating 
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current: for power and lighting circuits has made such a motor 
a necessity. The single phase type S and type R motors are made 
especially to meet the demand for small and moderate sized mo- 
tors. In connection with the descriptions and illustrations of the 
motors and starting and controlling devices there are a number 
of curves, tables and winding diagrams. The company is also 
mailing booklets describing Sprague flexible steel armored hose 
and electric fans. 

THE ACHESON OILDAG COMPANY, of Niagara Falls, N. Y., 
has purchased a factory site of thirty acres at Port Huron, Mich., 
and will erect there their prospective plant. Port Huron was 
selected as the site because of its comparatively pure water and 
excellent shipping facilities. Oildag has made phenomenal prog- 
ress in the matter of establishing itself as a superlative lubricant 
and conserver of petroleum lubricating oils. but owing to the past 
limited manufacturing capacity of the company the price was of 
necessity high and retarded its rapid introduction into general 
lubrication. On the first of July, the Acheson Oildag Company 
reduced the selling price of Oildag to approximately sixty per cent 
of that previously quoted, thereby bringing it down to a price, 
when bought in quantity. of considerably less per gallon than that 
of the oil with which it is mixed. The presence of the defloccu- 
lated graphite in the oil makes each gallon equal to two to four 
gallons of plain oil. 

THE CUTLER-HAMMER COMPANY, Milwaukee, Wis.. has 
recently published a booklet entitled “Battery Charging Rheo- 
stats.” The booklet describes this company’s entire line of bat- 
tery charging rheostats comprising two types for charging igni- 
tion batteries and six types for general charging work. for electric 
pleasure vehicles and for trucks. Full page illustrations of the 
various types are shown besides several special types such as 
a motor-generator set panel and a panel for use with a gas- 
engine driven dynamo and storage battery. One section of the 
booklet is devoted to descriptions and illustrations of protective 
panels and devices. The applications and advantages of the low- 
current cut-out, maximuni-voltage cut-out, solenoid switch and over- 
load circuit-breaker arrangements are pointed out. These devices 
prevent overcharging and protect the batteries against damage due 
to abnormal current conditions. The method of tabulating the 
electrical data and the list prices Is worthy of comment, all infor- 
mation being condensed into a single table. This publication 
(copies of which can be had on request) should prove of value 
to all interested in battery charging. 


DATES AHEAD. 

National Electrice Contractors’ Association. Annual counven- 
tion, Atlantic City, N. J., July 20, 21 and 22. 

Ohio Electric Light Association. Annual convention, Cedar 
Point, Ohio, July 26, 27 and 28. 

Michigan Klectrical Association. Annual convention, Port 
Huron. Mich.. August 16. 17 and 18. 

League of American Municipalities. Annual convention, Si. 
Paul, Minn., August 25-26, 

-acific Coast Electrical Exposition. San Francisco, Cal, Awu- 
gust 20 to August 27, 1910. 

International Association Of Municipal Electricians. Annual 
convention, Rochester, N, Y.. September 6, 7, § and 9. 

Old Time Telegraphers’ and Historical Association and the 
Society of the United States Military Telegraph Corps. Twenty- 
ninth annual reunion, Chicago, HI, September 8-10. 

Pennsylvania Electric Association Convention, Glen Summit 
Springs, Pa.. September 14-16. 

New England Section, National Electric Light Association, 
Fall convention, Pleasant Point, New London, Conn., September 13 
and 14. å 

Colorado Electric Light, Power and Railway Association, Next 
convention, Glenwood Springs, Col, September 21, 22 and 23. 

Kansas Gas, Water, Electric Light and Street Railway Asso- 
ciation. Annual meeting, Kansas Citv, Kan.. September 27-28. 

American Street and Interurban Railway Association. Annual 
convention, Atlantic City. N. J.. October 10-14. 

American Society of Municipal Improvements. Annual con- 
vention, Erie, Pa.. October 11-14. 


RECORD OF ELECTRICAL PATENTS. 


Issued (United States Patent Office) July 5, r910. 


3036. HEADLIGHT OR ILLUMINATOR. Henry L. De Zeng. 
Philadelphia, Pa. Filed Oct. 18. 1909. The device comprises 
a body portion, an electric lamp carried thereby, a concen- 
trator lens carried by the body portion, a retlecting device car- 
ried by the body portion, and mean carried by the body 
portion for universally mounting the body portion upon a 

suitable support. 

465.035. ELECTRIC BOND. Thomas J. Cope. Philadelphia, Pa. 
Filed Oct. 23, 1909. A support for an electric bond is com- 
based of an attaching plate, and a tongue and a keeper on 
the plate, the keeper being integral with the plate. 


969.056. HANGER OR SUPPORT FOR TELEPHONE WIRES. 
Frank W. Morse, Boston, Mass. Filed July 28, 1908. The 
hanger comprises substantially parallel arms having bent 
fingers co-operating with the arms to form contracted throats, 
and substantially parallel loop portions extended from the 
arms and provided with free ends which co-operate with the 
arms to form entrance openings into the loops. 

963.057. ILLUMINATED FLOWER-HOLDER. Frederick Musch- 
enheim, New York. N. Y. Filed Sept. 15, 1909, The device 
comprises a reservoir, a light-transmitting pan supported there- 
by and extending laterally beyond the same, and electric 
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light bulbs projecting from the resorvoir beneath the pan. 


963,062. SECRET TELEGRAPH SYSTEM. Walter Polk Phillips, 
Bridgeport, Conn. Filed Nov. 8, 1909. A system of telegraphy 
for the secret transmission of messages includes a station set 
comprising a Morse key, and receiving instruments in paral- 
lel, one of the receiving instruments being of the sounder 
type but having a dead or silent armature-stop, whereby sig- 
nals received thereby will be enunciated in mutilated or 
fragmentary form, the other receiving instrument being of 
the telephonic type. 


963.064. QUICK-BREAK KNIFE-SWITCH. Clarence D. Platt, 
Bridgeport, Conn. Filed Mar. 1, 1909. A pivoted main blade 
has a portion of one edge cut away to form a recess; an 
auxiliary blade pivoted to the main blade is offset to form a 
body portion adapted to fill the recess and a spring normally 
holds the auxiliary blade in the recess, the auxiliary blade 
being also provided with an extension to engage the under 
side of the main blade to limit the separation of the blades. 


963,072. LUXIMETER. Walter D'A. Ryan, Watertown, S. D.. as- 
signor to General Electric Company. Filed Oct. 15, 1909. A 
light-transmitting device for photometers comprises a trans- 
lucent block proportioned to render the light transmitted 
through the block porportional to the intensit yof light 
received by a plane surface in the position of the block. 


963,091. STEERING-GEAR APPARATUS. August Sundh, Yon- 
kers, N. Y. Filed Sept. 21. 1905. The apparatus includes a 
motor, sectional starting resistance therefor, electric switches 
for modifying the resistance, accelerating magnets having 
windings connected in series with each other, and automatic 
means operated by the motor for controlling the magnets. 


963,096. SYSTEM OF ELECTRIC METERING. Matthew O. Troy, 
Schenectady, N. Y., assignor to General Electric Company. 
Filed June 3, 1905. A system of multirate metering includes 
electric translating devices, an electric meter, an actuating 
coil therein, conections for supplying the coil with current 
bearing a definite relation to current consumed, and means 
for supplying the coil with current bearing a different rela- 
tion to current consumed. 


963,123. ELECTRICAL-RESISTANCE ALLOY. John T. H. Demp- 
ster, Schenectady, N. Y., assignor to General Electric Com- 
An electrical resistance conductor 


pany. Filed Feb. 1, 1910. 
comprises iron, nickel, chromium and manganese, the iron 
constituting more than fifty per cent of the alloy. 

963,127. MOTOR-CONTROL SYSTEM. Henry B. Emerson, 
Schenectady, N. Y., assignor to General Electric Company. 


Filed Nov. 13, 1907. Means operative in a slow-speed_ posi- 
tion of the controller are provided for connecting a braking 
resistance in shunt to the motor armature if the voltage 
across the armature of the motor exceeds a certain value. 


963,132. THREE-PHASEK TRANSFORMER. John J. Frank, 
Schenectady, N. Y., assignor to General Electrice Company. 
Filed Apr. 18, 1908. In combination of a device for three- 
phase circuits having its primary and secondary windings Y- 
connected, is a third delta-connected winding having a lesser 
number of turns than either of the other windings and in 
inductive relation to them. 


963.138. POWER-TRANSMISSION MECHANISM. Maximillian K. 
Golden and William H. Kendall, Detroit, Mich., assignors to 
Crown Hat Manfg. Co., Detroit, Mich. Filed Sept. 8. 
Power transmission mechanism compries an electric motor, 
an electric circuit therefor including a source of electric en- 
ergy and a circuit opening and closing switch, a rotatable 
member to be driven disposed in axial alinement with the 
motor shaft, a rotary driving member connected to the motor 
shaft and movable into frictional engagement with the driven 
member, means for actuating the driving member to carry 
it into engagement with the driven member, this means being 
operatively associated with the switch to close the motor cir- 
cuit in advance of the frictional engagement between the 
driving and driven members. 


963,147. MAXIMUM-INDICATOR FOR MEASURING INSTRU- 
MENTS. Caryl D. Haskins, Schenectady, N. Y., assignor to 
General Electric Company, Filed June 22, 1906. In combin- 
ation with a measuring instrument having a movable element, 
are means for indicating the maximum movement of said 
element comprising a plurality of indicators slidable over one 
another with a retarded movement due to frictional engage- 
ment and arranged to be moved successively by the element 
throughout a predetermined range and thereafter movable in- 
dependently of the element. 

963,160. STARTING DEVICE FOR ELECTRIC MOTORS. Harry 
H. Lee and Arnold E. Button. Schenectady, N. Y., assignors 
to General Electric Company. Filed Oct. 27, 1908. <A starter 
for a polyphase induction motor. 

963,163. LIQUID RHEOSTAT. Frederick Mackintosh, Schenec- 
tady, N. Y., assignor to General Electric Company. Filed 
Dec. 18, 1908. 
with electrodes, an auxiliary container having a fluid con- 
ducting connection therewith, and means for raising and 
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A rheostat comprises a fluid container provided | 
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lowering one of the containers with respect to the other and 
a no-voltage device for controlling the auxiliary container. 


963.169. APPARATUS FOR STARTING ELECTRIC MOTORS. 
Sidney B. Paine. Newton, Mass., assignor to General Electric 
Company. Filed May 28th, 1909. A system of distribution 
includes a source of voltage, a plurality of conductors, a 
plurality of motors connected thereto, switches connected in 
series between the motors and the conductors, overload trip- 
ping devices for the switches, a compensator adapted in one 
position to connect the conductors to a portion of the voltage 
of the source and in a second position to the full voltage of 
the source, and means for rendering the tripping devices in- 
operative. 

963,173. OSCILLATION-REVEIVER. Greenleaf Whittier Pickard. 
Amesbury, Mass. Original application filed Sept. 14, 1907. 
Divided and this application filed Mar. 16, 1910. An oscilla 
tion receiver comprises an electrical conductor in electrical 
contact with a substantially rough, unpolished fracture sur- 
face of the electrically conducting solid, the mineral red 
oxide of zinc. 

963,192. COMBINED TELEPHONE AND CONTROL SYSTEM. 
iarry G. Webster, Chicago. Ill., assignor to Kellogg Switch- 
board & Supply Company. Filed Jan. 15. 1906. A combined 
telephone exchange and control system comprises a telephone 
line extending to the exchange, substation telephone appar- 
atus and a receiving device each connected to the line in- 
dependently of the other, a source of current at the exchange 
adapted to be operatively associated with the line, means at 
the exchange for varying the connections of the source to 
vary the electrical condition of the line to operate the re- 
ceiving device, other telephone lines, link-circuits for con- 
necting the telephone line to the other telephone lines to es- 


tablish conversation circuits through the substation tele- 
phone apparatus. 
963,205. TROLLEY-WIRE ICE-REMOVER. John W. Brown. Hub- 


bard, and Charles E. Doyle, Youngstown, Ohio. Filed June 3, 
1909. In combination an electrical railway car, are an over- 
head wire through which the electricity is conducted, and 
pneumatically actuated means for removing ice from the 
wire. . 

963,213. TELEGRAPH APPARATUS. Robert L. Dean, Kansas 
City Mo., asignor to Dean Rapid Telegraph Co. Filed Feb. 
12, 1906. A receiving and recording instrument consists of 
mechanism for feeding paper step by step, and shifting mech- 
anism carried by a stylus alternately engages the adjacent 
sides of the propelling mechanism so that the stylus will be 
carried back and forth upon the paper. 

963,216. WOOD SEPARATOR FOR SECONDARY BATTERIES. 
Louis H. Flanders, Edgewood Park, Pa., assignor to The Elec- 
tric Storage Battery Company, Philadelphia, Pa. Filed Oct. 
21, 1908$. A separator for storage-battery plates comprises a 
sheet of wood veneer, wood stiffening ribs, the grain of which 
extends across the grain of the sheet. and lead tacks for secur- 
ing the stiffening ribs to the sheet. 

963.233. LIGHTING-ARRESTER. Bertram H. Mann. Webster 
Groves, Mo. Filed Aug. 19, 1909. A lightning arrester com- 
prises a carbon bar, a glass plate adjacent thereto, a metal 
plate adjacent to the glass plate, a sheet metal strip attached 
to the carbon bar along its length and adapted to be con- 
nected to ground, and a plurality of carbon blocks slightly 
T from the carbon bar so as to form spark gaps there- 
with. 

963,238, ELECTRIC BUZZER. James F. McElroy, Albany, N. Y. 
assignor to Consolidated Car Heating Company. Filed Sept. 
16, 1909. An electric buzzer comprises a magnet, a circular 
diaphragm arranged to be vibrated by magnet, a supporting 
clip engaging the diaphragm at one point in its circumference, 
and an external part Overhanging the edge of the diaphragm 
and with range of the vibrations of the circumference thereof. 


963,259. HANGER FOR ARC-LAMPS. John M. Sutor, Oak Park. 
M. Filed Feb. 18. 1908. Includes supplemental switches 
mounted on contact members, etc. 


963,284. STORAGE-BATTERY SEPARATOR. Ervin M. Fitz. 
Columbus, Ohio. Filed Feb. 2, 1910. A storage battery separ- . 
ator comprises a perforated plate of insulating material, with 
oppositely tapered ribs applied to each of the vertical edges 
thereof, and diagonal ribs extending transversely to the edges 
across each face of the plate, the diagonal ribs on the opposite 
sides of said plate extending transversely to each other s9 
as to fully brace the plate. 


963,288. TROLLEY-WIRE SPLICER. Howard L. Griswold and 
Thomas Kerin, Oakland, Cal. Filed June 26, 1909. A trolley- 
Wire splicing device comprises a plate hating beveled ends. 
spaced-apart parallel members carried by the plate and form- 
Ing between them a wire-receiving groove, the members pro 
jecting beyond the ends of the plate, and a clamping lever 
pivotally mounted in each end of the groove and adapted to 
clamp a wire to the beveled ends of the plate. 


963,298. TELEGRAPHIC RELAY. Isidor Kitsee, Philadelphia, Pa. 
Filed July 8, 1909. One of the contacts is operatively related 
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to the movable part of the relay and terminates in a graphic 
point; the second of the contacts presents to the first contact 
a disk-like surface consisting of graphite. 

963,315. COMBINED SWITCH-BOX AND SUPPORT. John J. 
Odenwald, Washington, D. C., assignor of one-half to Julius 
Lansburgh and Irvin H. Hollander, Washington, D. C. Filed 
Feb. 19, 1910. A switch box comprises a body portion having 
its inner face provided throughout with a left thread, a cap 
comprising a body portion and a top, the body portion of the 
cap formed throughout with exterior left threads adapted to 
engage the threads of the body portion of the switch 
box whereby the cap and body portion will be coupled 
together, the body portion of the cap of ‘less diameter than 
the top of the cap whereby the cap will be formed with an 
outwardly-extending flange for engagement with a support for 
coupling the switch box in position. 


963.334. SPARKING DEVICE. Charles H. Stonebridge, New 
York, N. Y. Filed Jan 18, 1910. A spark plug for explosion 
engines. 

963,339. ELECTRICAL SYSTEM OF DISTRIBUTION. William A. 
Turbayne, Lancaster, N. Y., assignor to Gould Storage Bat- 
tery Company. Filed Aug. 25, 1906. Renewed Apr. 9, 1909. 
A battery-generator set. 

963.356. RAIL-BOND. Charles L. Cadle, Cleveland, Ohio, assignor 
to The Electric Railway Improvement Company, Cleveland, 
Ohio. Filed Mar. 1, 1906. A rail-bond is composed of a con- 
tinuous flat metal strand wound upon itself a plurality of times 
to form a laminated strip. the strip being bent to provide 
laterally extending feet and an arched intermediate portion, 
such parts of the several turns of the strand as enter into 
the feet being compressed closely together, and there being 
a space left between such parts as enter into the arched in- 
termediate portion. 


Bo 
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963,476. CIRCUIT-BREAKING MECHANISM. Wiliam M. Scott. 
Philadelphia, Pa., assignor to The Cutter Electrical and Man- 
ufacturing Company. Filed Mar. 1, 1905. There are a plur- 
ality of electric switches each comprising main and shunt 
contacts arranged in substantial vertical alinement, and the 
main and shunt contacts of all switches arranged in substan- 
tial vertical alinement, the shunt contacts of an upper switch 
adapted to open before the shunt contacts of a lower switch. 


963.480. SWITCHBOARD FOR ELECTRICAL CONDUCTORS. 
John F. Skirrow, East Orange, N. J. Filed Jan. 4, 1910. In- 
cludes a row of insulated conducting buttons, a conducting 
strap. parallel with the row, arc-shaped complementary 
notches in the buttons and the strap, conducting pins in the 
notches and means for retaining the pins in conducting con- 
tact consisting of projecting sections of spring-metal electri- 
cally connecied to the buttons and strap, respectively. 


963.496. LIGHTNING-CONDUCTOR POINT AND POINT-ROD 
PROTECTOR. Carl Bajohr, St. Louis, Mo. Filed Nov. 16, 
1909. The device comprises a tubular shield made of car- 
bonaceous material, a closure plug fitted upon one end of 
the shield, and a lightning point extending into the tubular 
shield and engaging the closure plug. 


963,508. BRUSH-EOLDER. Maglorire Brodeur, Lynn, Mass. 
Filed Sept. 16, 1909. A holder for an electrical contact brush 
has a channel in which the brush is contained and through 
which it may be fed, a follower arranged to bear on the brush 
and to enter the brush channel, and guiding means for that 
end of the follower which projects from the channel, the 


963.096.--SYSTEM OF ELECTRIC METERING. 963.132. THREE-PHASE TRANSFORMER. SLI MAXIMUM INDICATOR FOR MEAS 


963,374. RELAY. Isidor Kitsee. Philadelphia, Pa. Filed Feb. 8, 
1909. Comprises a field yoke or ring, a plurality of poles ex- 
tending inwardly therefrom, a moving coil for each pair of 
poles, the coils being disposed at an agle with respect to each 
other and secured together and having their axes coincident. 


963.395. RESISTANCE-BOX. Lewis T. Robinson, Schenectady, 
N. Y., assignor to General Electric Company. Filed Aug. 14, 
1909. A resistance box comprises a base, an integral tubular 
member of insulation mounted on the base, contacts inter- 
locked with the member and unyieldingly embedded in the 
inner walls of the members to form a socket for receiving a 
conducting bridging plug, and a resistance coil connected to 
One of the contacts. 


963,412. MAGNETO-GENERATOR. Charles W. Wilson, Edge- 
wood, Ill. Filed July 26, 1909. There is a U-shaped field- 
magnet formed of a single piece of material and having re- 
silient limbs; pole-pieces are applied to the limbs of the field- 
magnet; an armature is mounted between the pole-pieces; and 
adjustable members are provided between the pole-pieces 
upon opposite sides of the armature for spreading the pole- 
pieces apart or permitting them to come together to regulate 
the air gap. 


963.432. AUTOMATIC FIRE-ALARM SYSTEM. Albert Goldstein, 
New York, N. Y., and Horace E. Rice, Philadelphia, Pa., as- 
signors to Automatic Fire Protection Company. Filed May 
23, 1903. There are two independent alarm circuits and a 
battery in each, the circuits extending to the protected local- 
ity, a branch from one of the circuits leading to ground and 
a branch from the other circuit also leading to ground and an 
alarm transmitter in each branch. 


963.437. ABRADING APPARATUS. Gustav A. Hassell, McKees- 
port, Pa., assignor to Pittsburg Steel Foundry. Pittsburg, Pa. 
Filed Dec. 31, 1909. The driving motor is directly connected 
through a universal coupling. 


963,471. CONDUIT. Edia R. Ramsey, Penn Yan, N. Y. Filed 
Oct. 29, 1908. A conduit comprises two strips of material 
wound one upon the other and a thread passed twice through 
one of the strips and partially through the other thereof 
and locking them together. 


URING INSTRUMENTS. 


guiding means being offset to permit displacement of the 
follower to one side of the channel. 


963, 535. KEY-TURNER FOR ELECTRIC LIGHTS. Burt English. 
Fort Des Moines. lowa. Filed Feb. 6, 1909. A spring- 
actuated lever device. 

963,564. SPARKING PLUG FOR INTERNAL-COMBUSTION EN. . 
GINES. William H. Horner, Williams Bridge, N. Y. Filed 
Nov. 30, 1909. The device comprises a tubular plug, one end 
of which is closed and the other open and provided with a 
contact device, a magnet at one side of the plug and the core 
of which passes thereinto, the magnet and core insulated 
from the tube, a U-shaped spring placed in the tube and in- 
sulated therefrom, one arm of the spring being secured to the 
core of the magnet and the other arm being provided with 
a contact device. 

963,567. ELEVATOR. Henry A. Humphrey, Kansas City, Mo.. as- 
signor to Safety Elevator Lock and Signal Company. Filed 
Dec. 21, 1908. An electric elevator. 

963,568. ELEVATOR. Henry A. Humphrey, Kansas City. Mo., 
assignor to Safety Elevator Lock and Signal Company. Filed 
Dec. 26. 1908. Similar to preceding. 

963.569. ELEVATOR. Henry A. Humphrey. Kansas City, Mo.. 
assignor to Safety Elevator Lock and Signal Company. Filed 
Jan. 19, 1909. Similar to 963.567. 

963,570. ELEVATOR. Henry A. Eumphrey, Kansas City, Mo., 
assignor to Safety Elevator Lock and Signal Company. Filed 
June 24, 1909. Similar to 963,567. 

963,571. TROLLEY. Wiliam W. Hutchingson. Brooklyn. N. Y. 
Filed Aug. 1, 1908. Includes a socketed block, a yoke for the 
wheel, a stem at the lower end of the yoke and having a 
groove partly surrounding it, a pin in the block and entering 
the groove, a spring at the bottom of the socket and attached 
to same and the stud, and a flange on the stem at the mouth 
of the socket. 

963,612. ACCESSORY FOR INTERNAL-COMBUSTION ENGINES. 
Eugene D. Means, Towanda. Pa. Filed Feb. 16, 1910. 
There are two metallic plates, each having an arm. 
insulating means separating the plates (one of the plates bein 
adapted for attachment to a spark plug), a binding post o 
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‘the other plate, and a switch lever pivotally attached to the 
arm of one of the plates and adapted to electrically and me- 
chanically engage the arm of the other plate. 

963,639. OUTLET-FIXTURE FOR CONDUITS. Henry T. Paiste, 
Philadelphia, Pa. Original application filed Mar. 18, 1908. 
Divided and this application filed Nov. 10, 1908. The fixture 
consists of a hollow structure provided with an opening for 
a conductor and having also an opening for the reception of 
a lamp socket, lugs on the structure projecting inwardly from 
the sides of the latter opening, a protective casing mounted 
over the opening, and a lamp socket confined between the 
casing and the lugs. 

963,647. ELECTRIC-LAMP-SOCKET SUPPORT. Herbert E. 
Plass, Newark, N. J., assignor to Howard Miniature Lamp 
Company, Inc., Newark, N. J. Filed Jan. 13, 1910. The socket 
support comprises a bracket and means secured thereto to 
support a lamp socket with an interposed spring with its 
lower end secured to a part on the bracket and at its upper 
end to a part on the socket, the spring constituting the me- 
chanical support for the latter 


963,666. SLACK-SPOOL FOR ELECTRIC WIRING. Henry Van 
Altena, New Brunswick, N. J. Filed Sept. 14, 1909. In com- 
bination with a spool having a longitudinal passage, is a wire 
coil passing through the passage and having insulated hooks 
at its ends, and radial pins extend into the passage to en- 
gage the coil and hold the wiring. 

_ 963,671. ELECTRIC-LIGHT HANGER. Joseph P. Watson, Hazle- 

hurst, Miss. Filed Sept. 22. 1909. A lamp hanger comprises 

a relatively fixed member having attaching means at its upper 
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end and provided with a series of superposed outwardly and 
upwardly projecting supporting hooks, and a relatively ad- 
justable member having a suspending hook at its upper end 
to engage any of the supporting hooks and provided at its 
lower end with a lamp-receiving socket and a manipulating 
handle, the adjustable member being further provided with an 
intermediately arranged lamp-cord guide. 


963,673. HANGER FOR ELECTRIC LIGHTS. Edmund Herbert 
Weber, Chrisholm, Minn. Filed Nov. 6, 1909. The hanger 
comprises an approximately inverted-U-shaped stirrup, a sup- 
porting screw, an insulating body arranged between the screw 
and stirrup, and a spring upon which the stirrup rests. 


963,678. ARRANGEMENT FOR STARTING AND REGULATING 
THE SPEED OF ALTERNATING-CURRENT MOTORS. En- 
gelbert Arnold, Karlsrube, Germany, and Jens Lassen la Cour, 
Edinburgh, Scotland. Filed May 15, 1905. Includes a rotor 
winding provided with a commutator, brushes bearing on the 
commutator, certain of the brushes connected to a source of 
current and forming the exciting circuit, at least two of the 
brushes short-circuiting the rotor winding, to produce a mag- 
netization at an angle to that of the exciting circuit, and form- 
ing the compensating circuit, a main stator winding arranged 
to produce a magnetization along the line of magnetization of 
the compensating circuit, and an auxiliary stator winding ar- 
ranged to produce a magnetization along the line of magnet- 
ization of the exciting circuit. 


963,711. ELECTRIC SPARKING DEVICE. Joseph Arthur Jeffery 
and Benjamin Alfred Jeffery, Newark, N. J., assignors to Jef- 
fery-De Witt Company, Newark, N. J. Original application 
filed Aug. 15, 1906. Divided and this application filed 
Feb, 4, 1908. A spark plug comprises an electrode hav- 
ing a sparking point, an insulating casing therefor completely 
inclosing the electrode and provided with a spark duct of less 
diameter than the sparking point and leading outwardly there- 
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from and a second electrode arranged exteriorly of the casing 

and arranged in line with the duct. 

963,728. ELECTRIC SIGNAL-SWITCH. James I. Ayer, Cam- 
bridge, Mass., asignor to Simplex Electric Heating Company, 
Boston, Mass. Filed Dec. 27, 1909. In combination with a 
translating device and its supply circuit, is a visual signal 
for indicating when current is being supplied to the trans- 
lating device, and an automatic cut-out operates automatically 
to cut off the current supply from the translating device 
whenever the signal fails. 

963,733. PLUG-SWITCH. John H. Kliegl, New York, N. Y. Filed 
July 22, 1907., A binding plate enables the plug to be with- 
drawn from its receptacle by pulling on the cable without 
transmitting the stress to the connections of the conductors 
and contacts. 

PATENTS THAT HAVE EXPIRED. 

Following is a list of the electrical patents (issued by the United 
States Patent Office) that expired July 11, 1910. 
501,059. REGULATOR FOR DYNAMO-ELECTRIC 

William H. Elkins, Cambridge, Mass. 

501,060. BRUSH FOR DYNAMO-ELECTRIC MACHINES AND 
MOTORS. Jonathan P. B. Fiske, Lynn, Mass. 


MACHINES. 


501,068. ELECTRIC SNAP-SWITCH. Caryl D. Haskins, Lynn, 
Mass. 
501,071. ELECTRIC SWITCH. Carl F. W. Hofer, Berlin, Germany. 


501,074. ELECTRIC ARC LAMP. Josef Jergle, Vienna, Austria- 
Hungary. 

501,080 and 501,081. 
Brooklyn, N. Y. 

501,085. TELEPHONE CIRCUIT AND APPARATUS. Sherwood 
J. Larned, Evanston, Ill., and Frank A. Pickernell, Newark, N. J. 

501,086. STATION APPARATUS FOR TELEPHONE CIRCUITS. 
Sherwood J. Larned, Evanston, Ill., and Frank A. Pickernell, 
Newark, N. J. 

501,087. ELECTRIC SIGNALING. Thomas D. Lockwood, Melrose, 
Mass., and Sherwood J. Larned, Evanston, Ill. 

501,095. ELECTRIC-LIGHTING SYSTEM. Paul Nordmann, Ber- 
lin, Germany. r 

501,100. RAILWAY SIGNALING APPARATUS. Robert Pfeil, Ber- 
lin, Germany. 

501,102. TELEPHONE SIGNALING APPARATUS AND CIRCUIT. 
Frank A. Pickernell, Newark, N. J. 

501,114. LIGHTNING ARRESTER. Elihu Thomson, Lynn, Mass. 

501,117. DYNAMO-ELECTRIC MACHINE. Harry L. Tyler, Corn- 
ing, N. Y. 


ELECTRIC ARC-LAMP. Georg Kirkegaard, 


501,151. ELECTRIC BATTERY. James H. Mason, Brooklyn, N. Y. 

501,168. TELEPHONE SWITCH. Charles E. Scribner, Chicago, 
Ill. 

501,169. TELEPHONE-EXCHANGE APPARATUS. Charles E. 


Scribner, Chicago, Ill. 

501,170. DUPLEX ELECTRIC-ARC LAMP. Charles E. Scribner, 
Chicago, Ill. 

501,172. MANUFACTURE OF INCANDESCENT ELECTRIC 
LAMPS. Elihu Thomson, Swampscott, Mass. 
501,173. ELECTRIC SWITCH. Frederick A. Thum, Newark,- N. Y. 
501,188. ELECTRIC SIGNALING CIRCUIT. William Daves, Jer- 
sey City, N. J. l 
501,191. SWITCH FOR ELECTRIC CONDUCTORS. Olof Offrell, 
Middletown, Conn. 

501,194. REVOLVING ARMATURE FOR ELECTRIC MACHINES. 
Elmer A. Sperry, Chicago. Ill. 

RDT ELECTRIC LOCOMOTIVE. Elmer A. Sperry, Chicago. 
m. 

AUTOMATIC CIRCUIT-INTERRUPTER. Alexander 
Wurtz, Pittsburg, Pa. 

501,205. SOCKET FOR INCANDESCENT LAMPS. Axel Ekstrom, 
Lynn. Mass. 

501,206. ELECTRIC CONDUIT APPARATUS. Jonathan P. B. 
Fiske. Lynn. Mass. 


501,246. ELECTRIC LOCOMOTIVE. William E. C. Eustis, Milton, 
Mass. 
501,258. ELECTRIC CIRCUIT-CLOSING DEVICE. William Sears. 


Boston, Mass. 

501,291. ELECTRIC TIME-SWITCH. James F. McLaugblin, Phil- 
adelphia, Pa. 

501,292, ELECTRIC BELL. Wilson J. Newman, Brooklyn. N. Y. 

501.294. FENDER FOR ELECTRIC CABLE OR OTHER SIMILAR 
CARS. William J. Nunn. Hyde Park, Mass. 

501,306. ELECTRIC ALARM MONEY-DRAWER. William J. 
Walker and Alexander L. Bedford, St. Louis, Mo. 

501,307. RAILWAY-SIGNAL. James Wayland, Newark. N. J. 

501.309. METHOD OF REGULATING DYNAMO-ELECTRIC Må- 
Nee. Merle J. Wightman and Hermann Lemp, Hartford. 

onn, 

501.3876. ARMATURE. 
Jamaica, N. Y. i 

501,438. RAILROAD-CROSSING ALARM OR SIGNAL. 
Potter. Vineland, N. J. 

501,450. ELECTRIC SWITCH. Lucius T. Stanley. Brooklyn. N. Y. 

501,472. STATION APPARATUS FOR TELEPHONIC AND TEL- 
EGRAPHIC CIRCUITS. Theodore Spencer, Cambridge, Mass. 

501.482. REVOLVING MOTOR. Herbert L. Parker and Alexander 
W. Meston. St. Louis, Mo. 


Joseph J. Smith and George W. Findlater. 
Elwood C. 
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BAD ROADS AND THE ELECTRIC VEHICLE. 

Some time ago a eertain well-known business man in 
Chicago bought an electric vehicle for his personal use. He 
was so pleased with it that shortly afterwards he aequired 
two more for bis family. Not long after this, however, he 
greatly surprised his friends by appearing around town in 
a gasoline touring ear, and when asked for his reasons for 
substituting the gasoline for the electric car, after being so 
enthusiastic about the latter, he explained that the electric 
had not sufficient mileage capacity on the Chieago roads. 

It was not the fault of the car, but of the roads. Many 
a purchaser of an electric vehicle has found to his chagrin 
that a car which was supposed to have a mileage capacity 
of forty, fifty, or sixty miles, when put to the test of actual 
experience was able to run only twehty-five, or thirty. or 
thirty-five miles. Ordinarily an electrie is only required to 
run from about ten to twenty miles a day, but it must be 
somewhat disconeerting to the owner of an electric car when 
he deeides on some particular day to make a journey a few 
miles, say, within the supposed capacity of the car, only to 
tind that the batterics run out before reaching his destina- 
tion. i 

It is astonishing what a difference in mileage capacity 
there is between running on a bad road and a road which is 
well built and kept in good repair. Anv electric car has a 
large overload capacity, and this usually enables it to nego- 
tiate successfully some very bad roads. but only at the ex- 
pense of an abnormal drain on the batteries which, of course, 
materially euts down the mileage capacity of the vehicle. 

One does not expect to find in country places roads with 
surfaces like bilhard tables, but surely it is not too much to 
expect the authogities of a large and prosperous city like 
Chicago to keep the roads within the city limits in good 
repair. And yet it is true that the roads in districts outside 
of the city limits of Chieago are very much better on the 
Whole than even the main highways through many of the 
suburbs. as, for instance, Jefferson Park. 

If electrie-vehicle manufacturers, central stations, and 
owners and users of electric automobiles will get together 
and make a concerted and energetic campaign for good 
roads. mueh would soon be accomplished toward keeping 
the main highways of our cities and towns in good repair, 
and the electric vehicle would increase in popularity at an 
even greater rate than it is doing at present. 


157 


158 


STANDARDIZATION. 

In the early days of the electrical industry, changes came 
so close upon each other’s heels that what was regarded as 
standard to-day might be obsolete to-morrow. With improve- 
ments being continually developed in almost every field, 
designs could not become stereotyped, nor practices very 
firmly established. Progress has by no means ceased, as is 
evidenced by the metallic-filament lamp, the core of silicon- 
steel, the ever-increasing transmission voltage, and similar 
recent advances in almost every line of activity: 

Nevertheless, much electrical engineering practice has 
beeome very generally established, much of the manufactur- 
ing and designing has been reduced to a definite system, and 
certain general principles have been recognized as guides 
which should be universally followed. For instance, the fre- 
quencies suitable for power transmission and for lighting 
have been firmly established, although the frequencies best 
suited to wireless work are as yet not very definitely deter- 
mined. As a consequence, we have a certain amount of stand- 
ardization in the industry, and it is increasing yearly. 

The Fire Underwriters have given us a code to govern 
wiring and installation, and the Standardization Rules of 
the American Institute are a recognized authority on prac- 
tice and tests. Other’ organizations have already laid down 
rules covering their respective provinces, or have committees 
now at work formulating them. Of late years the standard- 
ization of specifications has received attention and has already 
made considerable progress. The Society for Testing Mate- 
rials has committees working on specifications for copper wire 
and for coal. The motor manufacturers are working to the 
same end for their product. Several years ago the Bureau 
of Standards published specifications for incandescent lamps 
and it has just issued a similar circular on self-cooled trans- 
formers. 

Such standard’ specifications fulfill a three-fold purpose. 
For the engineer unfamiliar with the details of the particular 
product involved, they furnish a guide which will insure his 
covering the essential points without including unessentials. 
To the manufacturer it serves as an indicator of what will be 
expected of him and the least that will be accepted from him, 
and helps to make it easier to satisfy customers with a stand- 
ard line. To the experienced purchaser, having full knowl- 
edge of the requirements of the material or apparatus to be 
bought, it is less necessary, but does assist him by helping to 
make good product standard. 

Any such specifications or standardization rules must be 
revised, from time to time, to keep pace with the progress 
of the art; otherwise they become a hindrance rather than a 
help. They are not to be regarded as fixed and permanent, 
but as representing a stage in the evolution of the art. When 
defects are found, they should be called to the attention of 
the persons in charge. Only by wide co-operation can the 
best results be secured. 
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TRANSFORMER SPECIFICATIONS. 

On another page will be found the standard specifications 

for transformers recently issued by the Bureau of Standards, 
and applicable to the oil-immersed and self-cooled type. These 
specifications are drawn up primarily for the use of the Gov. 
ernment Departments, but may well serve as a basis for indi- 
vidual purchasers also. 
- The specifications appear to be drawn with sufficient 
latitude to admit the variations in design which exist be- 
tween different manufacturers, and yet are rigid enough 
in performance requirements to insure first-class appa: 
ratus. Thus impregnation of the coils is not required where 
insulation is used which is moisture-proof. It is to be noted 
that little stress is laid upon aging, in recognition of the fact 
that this fault, formerly so common, has been eliminated by 
the use of silicon-steel; vet an aging test is left optional with 
the purchaser. 

The requirements for oil are placed rather high, and it 
will require care on the part of the manufacturer to meet 
them. The elosed-eup method is required for a flash-point 
test, Which is an Improvement upon the method, more com, 
mon in this country, of using an open cup, since a more defi- 
nite and reliable test can be made with the closed cup. It is 
not difficult to secure oils having high flash-points, but high 
tash-points are usually accompanied by lower dielectric 
strength and higher viscosity, and often also by a tendency 
to carbonization and formation of sludge. The determination 
of an appropriate flash-point must therefore be a compromise, 
und the value of 170 degrees would not be suited to high- 
potential work requiring greater dielectric strength. 

The manufacturer is not required to have a sine wave of 
voltage available for testing purposes, providing he has suit- 
able means for correcting for any variation from the sine. 
This provision permits competition from the smaller manufac- 
turers, who are often limited in testing facilities, and who 
were practically barred out in the specifications formerly used 
hy the Navy Department. An improvement over the latter is 
ulso to be noted in that a heating test is not required upon 
every transformer. 

The basis for comparing guarantees, based upon operat- 
ing efficiency, will probably not be satisfactory to all the man- 
ufacturers, yet this seems to be the only equitable method of 
taking into consideration the variations in design. The appa- 
ratus of lower efficiency is not as valuable to the buyer, other 
things being equal, and should not be admitted upon equal 
terms. The table of allowable losses sets a maximum, and 
different makes of transformers will come under these figures 
by varying amounts, and should receive in each case appropri- 
ate credit. The proper valuation to be put upon core and 
copper losses must necessarily depend upon the conditions of 
use and no particular figures can apply generally. It seems 
very proper, however, to value them differently, since copper 
loss is largely expended at peak load, when power 1s worth all 
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it sells for; while core loss is usually worth only what it costs 
to generate it. 

The table puts a linit upon regulation at both 100 per 
cent and 60 per cent power factor. While the latter condi- 
tion is not one often oeeurring in operation, the regulation 
for this condition is, to a certain extent, a measure of the 
leakage reactance of the transformer, which thus has a limit 


put upon its value. 


INDUSTRIAL ELECTRIFICATION, 

Many manufacturing plants and quite a number of mu- 
nieipalities are, with the advance of electricity, waking up 
to the faet that from a standpoint of reliability, electricity 
is by far superior to steam or hydraulic power. There are 
numerous reasons for this; for floods, low water and other 
things known in law as ‘* Acts of God,” may serve tempor- 
arily to disable the power souree at times when power is 
inost Necessary. 

It cannot, however, be denied that the incentive to make 
such a change must be very strong, after steam or hydraulie 
machinery has given fairly good service. For this reason, 
perhaps, many companies have been waiting until their pres- 
ent machinery wears out or becomes antiquated. But every 
day, companies ‘‘get through waiting’’ to take this step 
which will secure for them a more satisfactory and more 
rehable source of power. 

A case in point is that of a well-known manufacturing 
town in New York State. For more than half a eentury the 
Mulls in the place alluded to have been operated by hydrau- 
lie power supplied by a corporation. Eaeh manufacturer is 
supphed with sueh amounts of water as he desires—when 
this is not prevented by low water or other causes. A sys- 
tem of canals carries this water to eaeh manufacturing plant, 
and each provides its own hydraulic machinery. At times 
it is impossible with the present equipment for a manufac- 
turer to secure enough power. 

That there was at times a shortage of water has been 
sufli-ient reason to take definite steps for a more reliable 
power supply. With the change to electric power which is 
now agitated, the system would not only be more flexible, 
but supplemented by a steam-driven electric-generating plant 
would be absolutely dependable. 

Another plant located in Pennsylvania has, after about 
twenty years’ use of steam power, decided to change over 
and install a complete electrie plant for power and lighting. 
Perhaps in this plant it is a case of worn-out machinery, but 
Devertheless it indicates that the manufacturers are seeking 
the best power. 

These cases are only two out of many that are reported 
repeatedly in our daily papers. Everywhere the use of elee- 
tricity is spreading, and with the many changes from steam 
und hydraulie power to electricity there are but few rever- 


sions to the more primitive methods. 
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SECURING THE SMALL CONSUMERS. 

Many prospective consumers of electricity have been 
lost by reason of the fact that a great munber of house- 
holders literally cannot afford the cost of wiring their 
houses, and others, who could well afford to pay the bill, 
refuse to do so because they do not care to put their hard- 
earned money into improvements of a landlord's premises, 
which they may vacate at the termination of their lease. 
Ordinary electric wiring represents a capital Investment 
which beeomes a total loss to a tenant when he moves 
from one house to another, and unless the landlord or 
owner can be induced to bear the whole or a large part of 
the cost, there are few of these people willing to adopt clee- 
tricity in the home. Sehemes like that of the Common- 
wealth Edison Company, of Chicago, whieh company wilt 
wire a house at cost on a two-years’ installment plan. are 
ealeulated to meet the requirements of people of mod- 
erate means who own their own homes or who fur some 
reason or another expect to stay in their present residence 
for some time to come. But even these plans do not appeal 
to the tenant who is uncertain whether he will renew his 
lease at the end of the year. 

In England there are several concerns whieh make 8 
specialty of surface wiring, and central stations in that 
country have been able to secure many new customers by 
this eheap and effective means, As may be expected, most 
of the new business obtained in this way bas been from 
the poorer classes, but strange to relate, there are many 
prosperous concerns, sueh as some of the great English 
schools, Which have adopted surface wining in changing over 
to electricity from some other form of illumination, And it 
must not be supposed that these exposed wiring systems are 
all unsightly. On the contrary, some of them are even ar- 
tistic, and furthermore, such skill has been expended in in- 
stallation that the wiring in many cases is practically in- 
visible and is guite as safe as the usual eonduit wiring sys- 
tems. Of course, the cost of installing surface wiring is 
much Jess than for other systems, and, what is perhaps 
equally as important, the necessity for tearing down plaster- 
ing, ete., is alinost entirely obviated. 

It is time that manufacturers, contractors and central 
stations began to realize the tremendous help that exposed 
systems of wiring will afford them in developing new busi- 
ness, especially in hitherto unwired buildings and in secur- 
ing orders for the rewiring of premises that were wired 
years ago When wall switches and sockets were not used 
to the extent they are today. 

In later issues of the ELeerrican REVIEW AND WESTERN 
ELECTRICIAN there will appear a series of articles devoted 
to this subject of surface wiring, which is proposed not as 
a substitute for conduit or other forms of wiring, but rather 
as a supplementary means of acquiring customers who could 


not be otherwise interested in electricity. 
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AMERICAN PEAT SOCIETY. 


PROGRAMME OF THE FOURTH ANNUAL 
MEETING TO BE HELD AT OTTAWA, 
CANADA, JULY 25, 26 AND 27. 


The official programme of the fourth 
annual meeting of the American Peat 
Society, which is to be held at Ottawa, 
Canada. July 25, 26 and 27. is as fol- 


lows: 

duly 25, Morning Session, 9:00 a. m—Open- 
ing remarks by President Eugene Haanel. 
Report of Officers. Committee Reports. 
Propositions for the Welfare of the Society. 
Nomination of Officers. History of Peat 
Industry of Canada (Alexander Dobson. 
Beaverton, Ont.). The Government Peat 
Plant at Alfred (A. Ansep, Jr., of Depart- 
ment of Mines). 

Afternoon Session.—Excursion to Govern- 
ment Peat Plant at Alfred. 

Night Session, 7:30 p. m.—Address by the 
President (Dr. Eugene Haanel). Draining 
of North Carolina Swamp Lands, and 
Amount of Peat Found Therein (Dr. Joseph 
Hyde Pratt. State Geologist, N. C.). Peat 
Power Generation (Dr. T. Arthur Mighill, 
Boston). Work of the Peat Engineering 
Company (Francis J. Bulask, Toledo). <A 
New Portable Peat Machine (Ernest V. 
Moore, Peterborough, Ont.). Description of 
Col. John Jacob Astor's Vibratory Peat Dis- 
integrator for Peat Gas Producers. 

July 26, Morning Session, 9:00 a. m.—Elec- 
tion of Officers. The Journal of the Amer- 
ican Peat Society. Peat Investigation of the 
United States Geological Survey. The 
United States Bureau of Mines (Prof. 
Charles A. Davis. Peat Expert, United States 
Bureau of Mines). Drying Peat (Dr. J. Mc- 
William, London, Ont.). A Well-Equipped 
Peat-Fuel Plant, and How to Operate It 
(Philip Heseltine, Detroit). 

Afternoon Session.—Visit to Government 
Fuel-Testing Plant in Ottawa, and Automo- 
bile Tour About the City. 

Krenning Session.—Banquet at 
toria. Aylmer. 
daly 27, Morning Session, 9:00 a. m.— Pros- 
pect of the Peat Industry in the Northwest 
(Max Toltz, St. Paul). Development of Gas 
Producers for Peat and Lignite (Prof. R. H. 
Fernald, Producer Gas Expert United States 
Bureau of Mines). Progress of Peat Bri- 
quetting (O. E. Moulton. Dover, N. H.). The 
Future of the American Peat Industry (Wil- 
liam Ejichhoff, Erie, Pa.). 

Afternoon Nession, 2:00 p. m.—Some Prob- 
lems of the Peat Filler Manufacturer (J. N. 
Hoff, New York). Peat as a Fertilizer and 
Methods of Drying Same (Robert Ranson, 
St. Augustine, Fla.). The Latest Achieve- 
ments of the Akerlund Gas Producer (Gibbs 
Gas Engine Company, Atlanta, Ga.). Peat 
Litter (J. Bordello, New York). 


The Russell House, a EKuropean-plan 
hotel, has been selected for the head- 
quarters of the meeting. Arthur J. 
Forward, Ottawa, Canada, is the chair- 
man of the reception committee, and 


will be pleased to answer all inquiries. 
E 
Hydroelectric Extension in New Zea- 


land. 

The city of Dunedin, New Zealand, 
now has available an extra 2,000 horse- 
power of electrical power, from the re- 
cently completed extensions of the 
Waipori hydroelectrie station. 


Hotel Vic- 
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The Work of the New Bureau of Mines. 

The aet establishing a Bureau of 
Mines in the Department of the In- 
terior, approved May 16, 1910, became 
effective July 1. As originally ap- 
proved, the law contemplated the trans- 
fer of the entire Teehnologic Branch 
of the United States Geological Sur- 
vey, the mine accident investigations, 
fuel investigations, structural materials 
investigations, the entire personnel, 
property and equipment, to the Bureau 
of Mines but the Sundry Civil appro- 
priation act approved June 25, amended 
the Jaw to such an extent that the 
structural materials investigations, in- 
cluding the personnel and equipment 
for these investigations went to the 
Bureau of Standards. 

Carrying out the spirit and intent of 
the law so amended, the Secretary of 
the Interior has transferred to the Bu- 
reau of Mines the investigation of 
mine accidents and fuels, together with 
the personnel and equipment of these 
investigations and has transferred to 
the Bureau of Standards the structural 
materials investigations and the em- 
ployes of the Technologie Branch of the 
Survey engaged in these investigations. 
The fully equipped testing station at 


Pittsburg also goes to the Bureau of 


Mines. 

The work of the Bureau of Mines 
for the first year will be a continna- 
tion and expansion of the work car- 
ried on by the Technologie Branch of 
the Geological Survey, and the investi- 
gations of mine aecidents will be the 
feature of the work. Three hundred 
and ten thousand dollars was appro- 
priated for mine accident investiga- 
tions. Of this sum, $120,000 is to be 
spent on the rescue stations. The al- 
lotment for the investigation of ex- 
plosives is $40,000; for electricity in 
mining, $14,000; appliances for pre- 
venting mine accidents, $8.000; exami- 
nation and codification of mining laws, 
$5,000; and other technologie investi- 
rations, ore treatment, ete., $10,000. 
For the analyzing and testing of the 
eoals, lignites, ores, and other mineral 
fuel substanees belonging to or for the 
use of the United States,. $100,000 was 
appropriated. 

The fuel investigations under the 
Geologieal Survey and which are trans- 
ferred to the Bureau of Mines have al- 
ready resulted in a better realization 
thronghout the country as to the value 
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of fuels. One result of this work jg 
that nearly all of the fue 


1 now : 
chased by an 


the fe 
bought on oan eet r 
é subject 
to test by the fuel division, or pur. 
chased after examination made of the 
coal supplied by the mines from which 
coal is delivered to the government. 
The publications of the Survey relat. 
mg to mine and fuel investigations, will 
in the future be distributed by the Bu- 
reau of Mines. The publications re- 
lating to structural materials will con- 
tinue to be distributed by the Survey. 
The first of the Bureau of Mines bul- 
letins, the Volatile Matter of Coal, will 
be published in the next few months. 
There will follow, Coal Analyses, Final 
Data Regarding Steam Tests, North 
Dakota Lignite as a Boiler Fuel, Pro- 
ducer-Gas Tests in 1905-1907, The Coke 
Industry as Rélated to the Foundry, 
Coals for Illuminating Gas, and Petro- 
leum for Combustion under Steam 
Boilers. 
These publications when issued can 
be obtained by addressing the Director 


of the Bureau of Mines, Washington. 
—_—____»-»—-—__— 


Illuminating Engineering Society Of- 
fers Inducements to New Members. 
The Membership Committee of the 

luminating Engineering Society has 

been very active recently and has re- 
ceived over 170 applications for mem- 
bership. These applications are largely 
from men whose business or profession 
depends upon the lighting industry and 
who appreciate the great strides which 
have been made and are being made 
by the Society for the betterment of 
illuminating conditions. It is the plan 
of the Membership Committee to ex- 
tend an invitation of membership to 
every one interested in the objects of 
the Society, which are the advancement 
of the theory and practice of illumi- 
nating engineering. The Membership 

Committee would call the attention of 

every one to the Transactions of the 

Society as the best reference that any 

Society can give. 

Now seems to be the accepted time 
for those desiring membership, inas- 
much as the Executive Council nas 
waived the initiation fee for a period 
of a few months. Any person desiring 
to join this Society can communicate 
directly with its secretary or with J. 
Robert Crouse, chairman Membership 
Committee, 1918 East 45th Street. 
Cleveland. O. 
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John W. Lieb, Jr. 

John Wiliam Lieb, Jr., was born in 
Newark, N. J., on February 12, 1860. 
His early education was obtained at the 
Newark Academy and the Stevens High 
School at Hoboken, and he graduated 
from Stevens Institute of Technology 
in 1880, with the degree of mechanical 
engineer. 

Shortly after he became a draftsman 
with the Brush Electrice Company in 
Cleveland, and the following year en- 
tered the employ of the Edison Electric 
Light Company of New York in a sim- 
ilar capacity, later on being 
transferred to the experi- 
mental department of the 
Edison Machine Works in 
18582. While in this depart- 
ment he assisted with the 
tests of the first ‘‘Jumbo”’ 
direct-connected Edison dyna- 
mos, which resulted in Mr. 
Edison placing him in charge 
of the installation of the elec- 
trical equipment of the Pearl 
Street station under the 
direction of C. L. Clark, chief 
engineer, He assisted in all 
the tests and = experiments 
incident to the installation 
and starting of this pioneer 
station which was the first 
commercial station in the 
United States supplying cur- 
rent for electric lighting and 
power from an underground 
system, and on the inaugura- 
tion of the regular service on 
September 4, 1882, under the 
direct auspices of the Edison 
Electrical Illuminating Com- 
pany of New York, he was 
appointed the First Electri- 
Clan, 

About this time a syndicate 
of Italian capitalists with 
Professor Columbo as tech- 
nical advisor. purchased a complete 
equipment of boilers, engine dynamos, 
and Edison underground system for the 
city of Milan. Mr. Lieb was selected to 
direct the installation. Regular service 
was begun in 1883, and Mr. Lieb re- 
mained in charge of the organization of 
the Italian Edison Company, being in 
turn appointed chief electrical director, 
and chief engineer of the technical de- 
partments of the eompany whieh en- 
gaged in the manufacture of electrical 
apparatus, installation of | isolated 
plants, and construction of lighting and 


power stations throughout Italy. The 
Italian company was the first to ex- 
ploit the alternating-eurrent system of 
distribution in Milan, and also using 
the Thomson-Houston are lighting 
system. Ie was also the prime mover 
in the electrie railway field, installing 
the first overhead eleetrie-trolley sys- 
tem in Milan. 

Mr. Lieb returned to his old com- 
pany, the Edison Illuminating Company 
of New York, in 1894. at first in the 
capacity of assistant to the first vice- 
president, advaneing step by step to 


JOHN W. LIEB, JR., 
Vice-president of the New York Edison Company, 


third viee-president and general man- 
ager. On the consolidation of the vari- 
ous companies in New York city, under 
the corporate name of the New York 
Edison Company, he was appointed 
third vice-president and assistant gen- 
eral manager. 

He is president and a director of the 
Electrical Testing Laboratories of New 
York; vice-president and a director of 
the Edison Light and Power Installa- 
tion Company: and a director of the 
Empire State Subway Company, and 
the Yonkers Electrie Light and Power 


“pr 
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Company. He is a past-president of 
the American Institute of Electrical 
Engineers, of the New York Electrical 
Society, and a member of the American 
Society of Civil Engineers, the Amer- 
ican Society of Mechanical Engineers, 
the Associazione Electrotecniea Italiana, 
and of the National Electrie Light 
Association and Franklin Institute. He 
isa member of the Engineers’ Club, of 
the New York Municipal Art Society, 
and the American Museum of Natural 
History. On several occasions he has 
been honored by the graduates of the 
Stevens Institute. and has 
been president of the Amimni 
Association and Almmnni trus- 
tee. On account of his con- 
nection with the development 
of lighting and power in 
Italy he has been decorated 
by the King of Italy with the 
order of Knight Commander 
of the Order of the Crown of 
Italy. 

Mr. Lieb is an enterprising 
and induential man of affairs. 
IIe is possessed of a most 
charming personality, is a 
ready conversationalist, and 
a leeturer of great ability. 

Automobile Engineers’ 

Convention. 

The Society of Automobile 
Engineers will hold its meet- 
ing in Detroit, Mieh.. on 
July 28, 29 and 30, next. 

The following items, eulled 
trom a lengthy programme, 
should be of interest : 

Mixed (gasoline - electric | 
systems. 

How can the spark and 
throttle of eommercial vehi- 
eles be made foolproof? 

The Edison battery from 
actual tests; hfe from praeti- 
cal experience. 

Low-voltage motors for electric ve- 
hiele propulsion. 

Recent improvements in eleetrie 
storage batteries for both power and 
lighting. 

Ampere-hour meters for electrics. 

Relation of tire, battery and general 
repair maintenance cost. 

Fixed ignition timing. 

Dual versus double-ignition svsteims. 

Iligh-tension versus low-tension mag 
netos. 

Magneto effierency, 
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Government Lamp Contracts Awarded. 


It has been announced by the Treas- 
ury Department, which has charge of 
the purchase of electric lamps for all 
government departments except the 
Navy, that the joint award recently 
made contemplates the expenditure of 
about $170,000. This amount is almost 
$30,000 less than the amount required 
before the specifications were stand- 
ardized and the orders were consoli- 
dated. The award was made to the 
General Electric Company, Columbia 
Incandescent Lamp Company and the 
Novelty Incandescent Lamp Company. 

During the year one lamp will be 
taken from each barrel purchased and 
tested at the Bureau of Standards 
in order to protect the government in 
quality of lamps delivered from the 
factories to the publie buildings 
throughout the country. In addition, 
it has been decided to invite bids on 
next year’s supply six months in ad- 
vance. Inspectors will then visit fac- 
tories to select samples at random, to 
determine the capacity as to the out- 
put and the ability of the companies to 
maintain the government's standard. 
Thus a credit as to quality will be es- 
tablished before the department enters 
into contract. 

The sixteen-candlepower lamps, 110 
volts. which are used as the base, will 
cost this year: Carbon filament, 12.92 
cents; metalized filament, 14.86 cents; 
tantalum filament, 29.70 cents; tung- 
sten filament, 40.68 cents. Professor 
Rosa. who has conducted the experi- 
ments for the department, reports that 
the average life of the lamps is: Car- 
bon, 400 hours; metalized, 600 hours; 
tungsten and tantalum, each 800 hours, 
and that while the length of the life 
of a tungsten lamp is double that of a 
earbon filament, the current consumed 
is less than half. the efficiency for car- 
bon filament being 3.3 watts, as against 
1.3 for tungsten. For this reason carbon 
lamps are being superseded by tung- 
sten and tantalum lamps wherever pos- 
sible, only forty per cent of carbons 
having been supplied during the year 
just closed. 

on 
Next International Commercial Con- 
gress in United States. 

The fourth International Congress of 
Chambers of Commerce and Industrial 
Associations, which met at London, 
June 21, 22, and 23, was attended by 
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400 delegates, representing the prin- 
cipal nations, there being six delegates 
from commercial bodies ın the United 
States, as well as a government repre- 
sentative—Commercial Agent Patrick 
J. Lennox. Frank D. La Lanne, presi- 
dent of the National Board of Trade, 
Philadelphia, formally invited the con- 
gress to meet in the United States in 
1912, the invitation being accepted with 


enthusiasm. 
—_—-—»—--—______ 
International Rubber Convention. 


The India Rubber World states that 
the next International Rubber and Al- 
lied Trades Exhibition will be held on 
June 28, 1911, in the Royal Agricul- 
tural Hall, Islington, London, England. 
The president is to be Sir Henry A. 
Blake and the chairman of the advis- 
ory committee Colonel William J. Bos- 
worth. A. Staines Manders is organiz- 
ing manager. 

Most of the leading British rubber 
manufacturers have consented to serve 
exhibition committee, and a 

have reserved exhibition 
spaces. The Central Union of German 
Rubber Manufacturers has officially 
approved of the exhibition and recom- 
mended to the authorities that the Ger- 
man colonies be well represented. 

The plan of the exhibition, as last 
vear, embraces plantation rubbers of 
every deseription and illustrations of 
processes of production; likewise wild 
rubber and processes employed in con- 
nection with them. Included under 
these heads are gutta-percha, balata, 
and the like. These exhibits will em- 
brace botanical speeimens and all the 
various utensils and machines required 
for the preparation of rubber, together 
with all of the requisites for rubber 
estates, wild or cultivated. 

The manufacturers’ section will be 
open for machinery, molds, utensils, 
and so on, employed in making rubber 
goods of whatever class. Room will be 
provided also for chemicals and fillers 
used in the rubber manufacture, in- 
cluding rubber substitutes and re- 
claimed rubber. Fabrics and all other 
materials other than rubber used in 
connection with this industry also will 
be ineluded. 

A separate class will be opened for 
the literature of the rubber and allied 
trades. The exhibition offices, from 
which detailed information may be had, 
are at 75 Chancery Lane, London, W, 
C., England. 


on the 
munber 
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Electrical Engineering in the Reclama- 
tion Service. 

In the electrical and mechanical en- 
gineering section of the Reclamation 
Service, with offices in Los Angeles, 
Cal., working drawings were recently 
prepared for commercial light and 
power buildings on the Minidoka pro- 
ject. A preliminary layout has been 
designed for the pumping station for 
the Polson unit on the Flathead pro- 
ject. The office has acted in a consult- 
ing capacity in the preparation of spe- 
cifications and preliminary plans for 
the development of power by the 
Wonder Electric and Power Company 
at the power site leased by it on the 
Truckee-Carson project. | 

— eop 
Victoria Falls Power Company. 

The report of the Victoria Falls 
Power Company for 1909 emphasizes 
the fact that the estimates of cost of 
production prepared by the consulting 
engineers are being fully borne out in 
practice, although the actual figures 
are not given. A new power house is 
in course of erection at Rosherville, 
and when the extensions to Simmer 
Pan and Brakpan are completed, it is 
ealeulated there will, in all the com- 
pany’s stations, be plant capable of 
turning out 500,000,000 kilowatt-hours 


per annum. G. 


—eo 
Public Utility Tax in Chicago. 
The figures given by the Chicago 
Board of Assessors on the personal 
property of the publie utilities include 
an inerease of $5,515,055 for the Com- 
monwealth Edison Company, and Chi- 
cago Telephone Company, and a de- 
crease of $213,136 for the People’s Gas 
Company. This makes a total increase 
of $5,301,136, as follows, this year’s fig- 
ures being compared with the final fig- 
ures of the Board of Review: 


Assessors Reviewers 
1910 1909 
Commonwealth Edison....$23.945,000 $21,580.000 
Peoples Gas co.cc cece cee eees 15,620,509 15,833,645 
Chicago Telephone......... 13,333,155 10,183,100 
——_——__~o---@_____- 


Trade Opportunities in West Indies. 

An American consul in the West In- 
dies reports that a company has been 
formed for the purpose of supplying 
the city in which he is located with 
electricity for lighting and other uses. 
Further particulars of the report, to- 
gether with the name of the company, 
can be otbained by addressing the Bu- 
reau of Manufacturers, Washington, 
D. C., quoting File No, 5160. 
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EDISON ELECTRIC LOCOMOTIVE 
NO. 2. 


BY FREDERICK A. SCHEFFLER. 


The writer was engaged by M. F. 
Moore, who was the first general mana- 
ger of the Edison Company for Isolated 
Lighting, in May 1881, as a draftsman 
to undertake the work of designing 
and building Edison’s electric locomo- 
tive No. 2. 
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VIEWS OF EDISON ELECTRIC Le WOMOTIVE NO. 


The office of the parent Edison Com- 
pany was at No. 656 Fifth Avenue, New 
York vity, where all the designing was 
done at that time. 

The first locomotive built by Mr. Edi- 
son Was merely a working model to 
demonstrate his ideas along these lines. 
It had no eab, no ‘‘pilot,’’ nor any of 
the usual features embodying steam- 
locomotive practice. It was rather a 


erude affair but nevertheless it was 
capable of running and doing work on 
the narrow-gauge track Mr. Edison had 
laid down at Menlo Park for testing 
This locomotive was built 
before the author became a member of 
the Edison Crew, and strange to say, 
although it was his work to design the 
locomotive No. 2, he never saw anything 


purposes. 


of No. 1 other than a picture of it, un- 
til after No. 2 was in operation. 
It was Mr. Edison’s idea, as was un- 


derstood at that time, to build a loco- 
motive along the general lines of steam 
locomotives, in outward appearance at 
least. and to combine in that respect 
the framework, truck, and other parts 
known to be satisfactory in steam loco- 
motives at the same time. 

This naturally required the services 
of draftsmen accustomed to steam-loco- 
motive practice and the author’s pre- 
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vious experience having been in this 
line of work will explain why he was 
employed by M. F. Moore, who was a 
man of great railroad and locomotive 
experience, and Mr.. Moore’s knowledge 
in that direction was of great assistance 
in the designing and building of this 
locomotive. 

It is needless to say that the author 
had absolutely no knowledge of any- 
thing connected with electricity at that 
time—not even the sehoolboy’s sal- 


ammoniac battery and door-bell experi- 
enee, One could count so-ealled elec- 
trieal engineers on their fingers then 
and have some fingers left over. 
Consequently the electrical equip- 
ment Was designed by Mr. Edison and 
his assistants. The data and parts, such 
as motor, rheostat, switches, ete.. were 
given to the writer and his work was 


to design the supporting frame, 
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axles, countershafts, driving mechanism, 
speed control, wheels and boxes, cab, 
running board, pilot, or ‘“ecoweatcher,’’ 
buffers, and even the supports for the 
headlight, ete. From the above one 
can see that the locomotive had all the 
essential paraphernalia to make it look 
like a steam locomotive. 

The principal part of the outfit was 
the electric motor. At that time motors 
were curiosities. There were no elec- 
tric motors, even for stationary pur- 
poses, except freaks built for experi- 
mental work. ‘This motor was made 
from the parts, such as fields, arma- 
ture, commutator, shaft and bearings, 
etc., of a ‘‘Z’’ or sixty-light (sixteen 
candlepower dynamo. In fact that was 
the only size of dynamo, or generator, 
that the parent Edison Company had 
placed on the market. 

The power required to drive the “2” 
dynamo was ten horsepower - (six 
lamps, sixteen candle power, per horse- 
power, was the inefficiency of the in- 
ecandescent lamps in 1881). As a motor 
it was wound to run at maximum speed 
to develop a torque equal to about 
fifteen horsepower with 220 volts. 

At the generating station at Menlo 
Park four Z-dynamos at 110 volts were 
used, connected two dynamos in series 
in multiple-are. This gave a line vol- 
tage of 220. The motor was located in 
the front part of the locomotive, and 
was secured on its side with the arma- 
ture shaft across the frames, or parallel 
with the driving axles. 

On account of the high speed of the 
armature shaft it was not possible to 
connect with driving axles direct, but 
this was an advantage in one way, as 
by introducing an intermediate counter- 
shaft (corresponding to the well-known 
type of double reduction motor used on 
trolley cars since 1881) a fairly good 
arrangement was obtained to regulate 
the speed of the locomotive exclusive 
of resistance in the electric circuit. 

Endless leather belting was used to 
transmit the power from the motor to 
the countershaft, and from the latter 
to the driving wheels, which were the 
front pair of wheels. A vertical idler 
pulley was mounted in a frame over 
the belt from motor to countershaft, 
terminating in a vertical screw and 
handwheel for tightening the belt to 
increase speed or the reverse to lower 
speed. This handwheel was located in 
the cab where it was easily accessible. 

The belt from eountershaft to driv- 
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ing shaft was fixed and made ‘‘endless’’ 
as tight as possible, in the usual man- 
ner. 

The rough outline sketch given here- 
with shows the location of motor in 
relation to countershaft, belting, driv- 
ing wheels, idler, ete. A is the motor, 


SKETCH SHOWING RELATIVE LOCATION 
OF MOTOR IN EDISON LOCOMOTIVE NO. 2. 


/ 
B the countershaft, C the idler, D the 
driving wheels, and E the frame. 
_ The supporting frames were made by 


the Rhode Island Locomotive Works, 


of forged steel in the usual manner. 


The author is of opinion that the same ` 


firm also did the machine work, ship- 
ping to the old Goerck Street shops of 
the Edison Company where the parts 
were assembled and the locomotive 


completed. 
On account of both rails being used 


VIEW OF CAB. 


for circuits, one being positive and the 
other negative, and the necessity of 
avoiding possible short-circuits being 
therefore obvious, one of the driving 
wheels had to be split circumferentially 
and completely insulated from the axles. 
This was accomplished by means of 
heavy wood blocks, well shellaced or 
otherwise treated, to make them water 
and weather proof, placed radially on 
the inside of the wheels, and then suh- 
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stantially bolted to the hubs and rims 
of the latter. 

The weight of the locomotive was 
distributed over the driving Wheels, 
according to the usual locomotive prac. 
tice, by means of springs and equal- 
izers. The current was taken from the 
rims of the driving wheels by a three- 
pronged collector of brass, against 
Which flexible copper brushes were 
pressed, a simple manner of overcom- 
ing the inequalities of the roadbed. ete. 

Reproduction of several photos taken 
at Menlo Park will give an excellent 
idea of the general appearance of the 
locomotive when completed and in run- 
ning order. The passenger car coupled 
to the locomotive, as shown in one of 
the photos, was made by the John Stev- 
enson Company, at its old works in 
New York city. It was modeled after 
the well known one-horse horse-car. 
Samuel Insull, at that time Mr. Edison’s 
private secretary, and now president of 
the Commonwealth Edison Company, 
Chicago, Ill., can be seen in two of the 
pictures, together with the late Charles 
T. Hughes, who was the New York re- 
presentative of the Edison General 
Electrice Company for a great many 
years. 

Mr. Hughes, at the time the locomo- 
tive was built, was in charge of the 
track construction at Menlo Park. 
The gauge was about three feet six 
inches, and the track was about two 
and one half miles long. It consisted 
of grades, curves, viaducts, ete., and in 
general had all of the characteristics 
of a regular steam railway. 

On account of the rails being used 
for outgoing and return of the current, 
they had to be carefully insulated from 
the ties and ground to prevent short- 
circuits or leakage of current. The 
ties also had to be insulated through- 
out from the ground, and made weather 
and water proof. 

According to the author’s best recol- 
lections, the locomotive, with the horse 
car as trailer, made a speed as high as 
forty miles per hour, and the engine 
driving the four “Z” generators at 
the power house, indicated as high as 
seventy horsepower. 

The writer is indebted to F. D. Pot- 
ter for the photos herewith reproduced. 
Mr. Potter was an able assistant in 
making detailed drawings of the parts 
of this locomotive and the record would 
be incomplete without a reference to his 
co-operation. 
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THE NEW EDISON STORAGE 
BATTERY. 


AN INTERVIEW WITH EDISON—-A DESCRIP- 
TION OF THE NEW NICKEL-IRON CELL 
THE STORAGE-BATTERY CAR. 


The tine record of performance which 
has been made by the Edison storage 
battery in its improved form has 
foeused the attention of every one in- 
terested in the propulsion of vehicles 
on this latest product of the great in- 
ventor's ingenuity. 


tery—a_ better battery than had ever 
been produced before—several years 
ago, and | was counseled many times 
to be satistied with what had been pro- 
dueed; but it did not satisfy me. There 
are batteries pulling electric vehicles 
at good efficiency today that were in- 
stalled four vears ago, but, at their 
best, they in no wise compare with the 
battery of today. I have two tons of 
notebooks and curves, and have made 
over 40,000 tests on this battery. and 
now I know that I have sueeeeded in 
securing an efficient, reliable and very 


eae CS 
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Catalytic action from traces of impuri- 
ties has given me a great deal of trou- 
ble, and I have been beset sometimes 
to discover means for getting rid of 
some of the catalyzers. I am using 
lithia carbonate in large quantities in 
the preparation of lithium hydrate, and 
in this connection I might say that I 
have had the only piece of Inek I have 
ever known. When | began using 
lithia it was very, very expensive, but 
shortly afterwards large quantities 
were discovered in the Black Hills, and 
two big companies began manufaetur 


FIG. 1. 


A representative of the ELECTRICAL 
REVIEW AND WESTERN ELECTRICIAN vis- 
ited Mr. Edison at his laboratory at 
Orange, N. J., last week and found him 
in great spirits over the remarkable 
performance of the battery and the 
very evident popularity with which the 
new eell was being received. When the 
question was asked, whether he was 
now satisfied that he had the battery 
in absolute commercial condition, he 
replied, “T had a good commercial bat- 


durable cell. One of the greatest trou- 
bles T now experience is in securing 
the proper kind of iron, and even when 
| get the best that is obtainable, it must 
be prepared in a very special way or 
there is a marked difference in the bat- 
tery performance, The same is true of 
the nickel, and this must be prepared 
in a special way; for it is in the prep- 
aration of the mekel and iron that 
there is the greatest opportunity for 
variations in the battery performanee. 


INTERIOR OF STORAGE-BATTERY CAR, SHOWING LOCATION OF BATTERIES. 


ing it; and, in the competition, the 
price has been brought down to a mere 
fraction of what it was only a short 
time ago.” 

The question was asked. “Will the 
reduction in the price of the raw ma- 
terial and refinement of design bring 
down the price of the battery to the 
consumer ?"" 

No.” he said. ‘Swe can't make the 
battery much cheaper.”’ 

“How about theydurability 1’ 
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‘It simply cannot be knocked apart. 
We have developed a machine which 
has taken these cells and lifted them 
-and dropped them over one-half inch 
upon a hard, rigid body 1,000,000 
times, without doing any physical dam- 
age Whatsoever. The containing pock- 
ets and pencils are devised and ar- 
ranged so that they are practically in- 
‘destructible, and the solution used 


brings about the desired electrochem- - 


ical change without attacking either 
the elements of mechanical construc- 
tion or deteriorating in any way the 
active material of which the cell is 
composed. And the astonishing fea- 
ture of the battery is its recuperative 
qualities and its ability to stand heavy 
discharging, over-charging and abso- 
lute short-cirecuiting. You can over- 
charge this battery without hurting it 
a bit; you can discharge it again and 
again down to a fraction of a volt, and 
it will come right back. And, more re- 
markable than this, is the actual growth 
in capacity of the cell under repeated 
charging and discharging. I will show 
you some curves which will clearly in- 
dicate that the battery is remarkable 
in this direction.’’ 

‘‘ Are you going to develop a battery 
for other uses?’’ 

“Yes, I am at work now on several 
new lines, but the thing I am most in- 


terested in at present is the develop- . 


ment of a. battery for railway pur- 
poses, from which we can take a very 
heavy charge or a long-continued 
discharge, and put the energy back in 
a very short time; in fact, I shall soon 
have a battery that we can put into a 
locomotive and draw three regular 
_ railroad cars for twenty-seven miles at 
the regular schedule speed, and at the 
end of the discharge put all of the 
energy back in thirty minutes.’’ 

‘Will there be any radical differ- 
ence in the construction of the railway 
battery?” 

‘‘No, there will be no difference in 
the material or in the construction, ex- 
cept that where the retaining pencils 
in the present battery are a little over 
a quarter of an inch in diameter, they 
will be much smaller in diameter. By 
greatly increasing the divisibility of 
the self-contained elements, the inter- 
nal resistance will be lowered. By in- 
creasing the divisibility of the elements 
we will bring about a ready facility for 
accelerating both the charging and dis- 
charging of the battery.’’ 
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‘What do you think of the pros- 
pects of a great development in the 
utilization of the battery for electric 
vehicle purposes?’’ 

“It seems to me to be the biggest 
thing that was ever attempted. You 
know, this is entirely different from 
inventing or designing a machine. 
There you have something tangible, 
and you can put it together, and if a 
part fails you can take it away and 
renew it with something else; but here 
you have an innumerable series of com- 
binations, all of which must be tried 
out together, and it is hard indeed to 
determine just why the various changes 
come about. I would almost have been 
persuaded to give it up, were it not 
such a great big thing. The idea, how- 
ever, that I might develop a car for the 
great American people to use—a good 
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it up to twenty-eight miles, if you care 
to go that fast. The battery is all 
right, and it is just a question of 
hitching it up with the right kind of 
a motor and putting it into the right 
kind of a car. And this brings me to 
a very important matter to which I am 
going to devote my attention. One of 
the most annoying features of automo- 
biles is in the great difference in the 
matter of car efficiency with respect to 
various kinds of tires. I have great 
faith in the solid tire for electric vehi- 
cles, but we must improve the suspen- 
sion. And the next thing I am going 


to do is to get the right kind of a tire 
and the right kind of a suspension, if 
I have to think it out and make it all 
by myself !”’ | 

Mr. Edison’s eyes sparkled and his 
enthusiasm was contagious. So 


im- 


FIG. 


car with cheap power, that would be 
within the reach of everybody—has 
kept me at it. The idea that we would 
rid the streets of horses and replace 
them with electric runabouts and elec- 
tromotor trucks is what I have been 
working for, and now I know that this 
is coming about. They say that the 


electric vehicle is not a hill-climber, 


but we have had cars running night 
and day over the worst kinds of road, 
through the sand and mud, up hill and 
down hill, getting a hundred miles on 
each charge, and still leaving the car 
with twenty-five or thirty miles in the 
battery for any emergency. The bat- 
tery will give an excellent perform- 
ance on an average of fifteen miles an 
hour, and if you wish, vou can speed 


2.—STORAGE-BATTERY CAR. 


pressed were those listening to his com- 
ments that involuntarily they burst 
into applause at this display of opti- 
mism and enthusiasm. 

Mr. Edison manifested great interest 
in indicating the various processes em- 
ployed in the preparation of the mate- 
rial and the mechanical parts of the 
cell. Later on a party of visitors was 
taken to the top of Eagle Rock Hill, 
one of the most difficult climbing stunts 
for the automobile, an old car taking 
the party up to the top without any 
difficulty, although the car was built 
on a truck chassis which was much 
heavier than modern pleasure vehicles. 
In starting, the voltage reading stood 
at eighty, and by the time the crest of 
the hill was reached pover 175 amperes 
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were being drawn, at a little more than 
sixty-two volts. Immediately upon 
reaching level ground the cells recov- 
ered and the voltage went up to eighty, 
two volts higher than the original 
open-circuit voltage. The voltage main- 
tained itself at about seventy to sev- 
enty-two under load during the remain- 
der of the trip. 

As is well known, the Edison stor- 
age battery depends upon the oxidation 
and reduction of nickel and iron in a 
eaustie potash solution. The contain- 
ing cases for both kinds of active ma- 
terial, the supporting grids, the cell 
poles and their connection parts, and 
the retaining can and its cover, are all 
made of nickel-plated steel. This makes 
possible the use of a material in which 


ished pocket being about one-half inch 
wide by three inches long, with a maxi- 
mum thickness of a little more than one- 
eighth of an inch. Each grid contains 
twenty-four pockets, spaced cight in a 
row, in three rows. The positive, or 
nickel, plate consists of two rows of 
eylindrical rods or pencils, thirty in 
number, held in a vertical position by 
the steel support frame. The cylinders 
are made from a nickel-plated steel 
perforated band, with a  double-lap 
spiral seam, which restrains the cylin- 
der from any tendency to expansion; 
and to further prevent distortion or ex- 
pansion, each cylinder is fitted with 
eight steel ferrules. 

The preparation of the active mate- 
rial is carried on with great care, and 


FIG. 3—THOMAS A. EDISON AT THE CONTROLLER OF CAR NO. 1 ON TIHE TRACKS OF 
THE PUBLIC SERVICE CORPORATION, NEW JERSEY. 


lightness, durability and mechanical 
strength are combined, and admits of 
a greater output per unit weight of 
battery; and, in addition, there is elim- 
inated any suspicion as to corrosion or 
deterioration of either the containing 
parts or the active material in the alka- 
line electrolyte. 

The electrolyte is a constant factor, 
and although decomposed by the 
charging of the battery, is immediately 
re-formed in equal quantity on the fol- 
lowing discharge and does not change 
in density or in conductivity. 

The negative. or iron, plate has a 
flat pocket-like construction. These 
Pockets are shaped up from nickel- 
plated, perforated steel bands, the fin- 


is under the constant supervision of a 
careful system of checking. In order 
that there might be ample conducting 
surfaee between the nickel hydrate, 
which is the active material of the pos- 
itive member, it Was necessary to mix 
the hydrate with a metallic conductor. 
Experimentation indicated that metal- 
lic nickel was possessed of properties 
which made it an ideal conductor, but 
the difficulty lay in getting the nickel 
in thin enough flakes. This resulted in 
the development of a scheme of electro- 
deposition of nickel which is not only 
beautiful in conception, but thoroughly 
artistic in realization. A machine was 
developed which consists of a series of 
cylindrical mandrels supported upon 
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vertical axles, each cylinder dipping 
into an electroplating tank. The cyl- 
inders, constantly rotating, are plunged 
into a copper bath, and receive a faint 
blush of copper. They are then with- 
drawn and carried across on a sup- 
porting structure, where they are thor- 
oughly washed, and then carried fur- 
ther on to a nickel-plating bath, where- 
in they receive a faint blush of nickel. 
Afterwards they are carried back to 
the washing bath to be washed, and 
descend again into the copper-plating 
solution. In this way a series of 100 
platings of copper are interleaved be- 
tween 100 platings of nickel. The film 
is then stripped from off the mandrel, 
and this film is cut into longitudinal 
sections a little less than a sixteenth 
of an inch in width. The film, con- 
taining 200 separate layers, is about as 
thick as an ordinary visiting card. 

After this film has been cut into lon- 
gitudinal strips, these strips are cut 
into squares of about one-sixteenth of 
an inch in cross-section. The tiny 
squares are gathered together and 
placed in a reducing solution. When 
the metalhe eopper is removed the 
nickel flakes separate and are set in 
drying pans, the moisture is driven off, 
and metallic nickel is secured in tiny 
Hakes as soft as the finest and sheerest 
silk. 

In filling the positive pencils, a series 
of pencils are stood upright in a 
holder, into which a series of rams are 
plunged. From a hopper on either side 
of the machine a tiny charge of hy- 
drate is fed into each of the pencils 
and rammed tight, followed by a tiny 
charge or layer of metallic nickel. This 
metallic nickel absolutely insures elec- 
trical contact between the sides of the 
perforated metal cylinder” and the 
nickel hydrate, guarantecing that every 
portion of the element is in intimate 
contact with the electrolyte. 

The flat pocket-like containers for the 
negative material (the iron oxide) are 
placed in steel forms with shaped man- 
drels inserted, and are locked securely 
in place; the forms are placed in the 
filling machine, the mandrels with- 
drawn, and the oxide fed in from a 
hopper in tiny charges, each charge 
being driven home by a power rammer. 
Both the negative and the positive ele- 
ments are assembled in the supporting 
erids by hand, making a light-weight, 
but thoroughly substantial, structure. 
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The plates are then assembled in the 
nickel-plated steel containing cans, the 
proper insulating spacers being put in 
place. 

The electrolyte is a twenty-one per 
cent solution of potassium hydrate, 
with a small addition of lithium hy- 
drate. The outer surfaces of the out- 
side plates are insulated from the re- 
taming can by hard-rubber sheets. Spe- 
cially designed hard-rubber pieces are 
fixed between the can and the side and 
bottom edges of the plates, and these, 
together with hard-rubber rods in- 
-serted between the plates, maintain 
correct spacing of the plates at all 
points and insure permanent insula- 
tion. 

The side and bottom seams of the 
can are welded in an oxy-acetylene 
lame by the autogenous process, and 
the cover is welded in place by the 
same process: There are four mount- 
ings on the cover. Two of these are 
the stuffing boxes through which the 
positive and negative poles extend. 
One of the other two is the separator, 
so called because it separates spray 
from the escaping gas while the batterv 
is charging. This prevents loss of 
cleetrolyte and renders the gases in- 
odorous. The fourth mounting is an 
opening for filling the cell with elec- 
trolyte and for adding distilled water 
to take the place of that which evap- 
orates. This opening has a water-tight 
cap whieh is held in place by a strong 
vateh. Fastened to this cap is a small 
spring, so arranged that the cap will 
Hv open unless properly fastened. This 
eliminates the possibility of leaving the 
cap open, which would cause the elece- 
trolyte to spill out, should the cells be 
violently agitated by the vibration of 
the automobile. 

Electrical connection between cells 
is made by means of heavy copper coun- 
nectors, well nickel-plated. Each con- 
nector consists of a solid copper wire, 
on the edge of which are swedged spe- 
eially shaped steel lugs which fit over 
the binding posts and make a taper 
joint connection with them. 

In addition to the testing of the in- 
dividual cells, which is constantly go- 
ing on under accelerated conditions of 
charge, discharge and temperature, the 
finished cells are plaeed in banks of 
sixty, and after being formed, they are 
repeatedly tested for performance. 
The eells have now been thoroughly 
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tested both in the laboratory and on 
the road, and the curves herewith will 
indicate some of the characteristics 
which have been discovered. 

The table indicates the ordinary per- 
formance of the A-6 type of cell. 


Charge and Discharge at Normal Rate: 45 
Amperes, 

Length of Charge, 7 Hours. Discharge Ter- 
minated at 1 Volt. 
Amipereshour  Uiiitcsak econ ede dese eiaes 315.0 
\mpere-hour Output. seas seeks eRe ee ea 268.5 


Ampere-hour EetHciency, 85.2 per cent. 


D. OF CRAVE CMs naeim Sa wee 1.692 
9 


of Discharge...............- 1.202 
71.1 per cent. 


Average P. 
Average P. D. 
Volt Efficiency, 


Watthour Tai ivi oe eee cae eae ae ere SS 533.0 
Watthonr OUI es hw we he ee kone Se ae Be ee ee 
Watthour Efficiency, 60.6 per cent. 


Weight of Single Cell: 19.2 Pounds. 

Weight per Cell of a Standard Assembled Bat- 
tery: 20,1 Pounds. 

Output per Pound of Cell: 16.8 watthours. 

Output per Pound of Battery: 16.05 watthours. 


Battery Weight per Horsepower-hour: 46.5 
Pounds, 
Fig. 4 is a life curve of an A-4 cell, 


the capacity based on a discharge of 
one volt. The original capacity at 100 
per cent was equal to 171 ampere- 
hours. This shows the percentage in- 
erease over the original capacity over 
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FIG. 4.—-LIFE CURVE OF A-4 CELL. CA- 
PACITY BASED ON DISCHARGE TO ONE 
VOLT. ORIGINAL CAPACITY, 100 PER 
CENT. = 171 AMPERE-HOURS. 
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a series of 600 complete charges and 
discharges. | 

Fig. 5 illustrates the normal rate 
discharge of an A-4 type cell, which 
was plotted after it had had 612 com- 
plete charges and discharges, and had 
delivered in all 101,928 ampere-hours, 

122,314 kilowatt-hours, or 8.58 kil- 
owatt-hours per pound of cell. It was 
charged at fifteen hours, at thirty am- 
peres, and discharged at thirty am- 
peres. The solid line indicates the 
fifth discharge, and the dotted line the 
612th discharge. 

Fig. 6 indieates the average varia- 
tions of voltage with discharge rate, at 
ninety-three degrees Fahrenheit, for a 
sixty and sixty-four-cell battery of A-6 
eells. 

In line with the adaptation of this 
eell to automobile service there have 
been developed new ideas with respect 
to the proper form of body frame and 
suspension to adapt the storage battery 
to motor trucks and street railway 
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cars. The hght weight of the Edison 
storage battery has made it possible to 
re-design the supporting structure and 
do away with a good deal of weight 
which necessarily formed a large part 
of the load to be moved. 

For several months the Federal Stor. 
age Battery Car Company has been 
running a single-truck car equipped 
with the Edison storage battery on the 


FIG. 5.— NORMAL-RATE DISCHARGE OF A-4 
CELL WHEN NEW, COMPARED WITH 
SAME AFTER IT HAD HAD 612 COMPLETE 
CHARGES AND DISCHARGES, 


Twenty-eighth Street and Twenty- 
ninth Street Crosstown Railroad, in 
New York City, giving service to a busy 
shopping and ferry district. The track 
conditions are poor, and the rail varies 
from forty-seven to 109 pounds. The 
maximum grade is three and one-half 
per cent, this grade extending over 4 
length of about 1,000 feet. There are 
forty-six curves in the trip, of varying 
radii. The length ‘of the route is 4.77 
miles. There are an average of eight 
stops per mile, and an average of 458 
stops in a day’s run. The ear is 
equipped with two motors, rated at five 
horsepower, 110 volts, direct current. 
The storage battery equipment is 100 
cells of the A-8 size for driving, and 
five for lighting. The mileage eapacity 
of ear per single battery charge in this 
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FIG. 6.—VARIATIONS OF VOLTAGE (AVER- 
AGE) WITH DISCHARGE RATE, AT 93 DE- 
GREES FAHRENHEIT, FOR 60 AND 64 
CELL BATTERIES OF A-6 CELLS. 
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service is eighty-six miles, and the 
maximum speed capacity of the car is 
fifteen miles per hour. The charging 
period of the battery is 4.4 hours at 
185 volts and sixty amperes. 

The seating capacity is twenty-six 
passengers, with standing room for fif- 


tod 
on 
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teen more, and the weight of the car, 
complete, is 10,000 pounds, the average 
load weight being estimated at 2,400 
pounds. The ear-miles average about 
37.25 in a twelve-hour-and-thirty-five- 
minute day. There is but one battery 
charge per day, lasting four hours and 
twenty minutes, with no boosters. The 
battery intake is 48,840 watt-hours; 
the consumption per day at the motor 
brushes, 30,280 watt-hours: the average 
energy consumption per car-mile, based 
on the battery intake, 853 watt-hours; 
the average energy consumption per 
ear-mile at the motor brushes, 528 watt- 
hours; the average energy consump- 
tiou per ton-mile, based on batterv in- 
take, 137 watt-hours; the average con- 


FIG 7. CAR AT CORNER OF BROADWAY 
AND TWENTY-NINTHL STREET, 
NEW YORK CITY. 


sumption per ton-mile at motor brushes. 
eighty-five watt-hours. 

There have been no interruptions to 
service, no repairs to ear body, motors. 
motor brushes, controllers, cables or 
hghting wires, and no repairs to the 
track, wheels, axles, journal-brasses, 
brake-shoes, or to the battery. 

The battery has been refilled with 
seventy gallons of distilled water, with- 
out the necessity of adding caustic pot- 
ash. 

The car left the factory on Mareh 2, 
and up to July 6 made 10,843 car- 
miles, the weather ranging from cold, 
show, sleet and rain to warm and 
clear, with the track generally dirty 
and slippery, 

—eoe 
A Municipal Exhibition. 

\t the forthcoming convention of the 
League of American Municipalities. to 
he held at St. Paul, Minn., August 
23-26 next, a municipal exhibition will 
he held which will include ‘‘evervthing 
fram electrie light plants to peneils.”’ 


Electrical Exports for May. 

The Bureau of Statistics of the 
Department of Commerce and Labor, 
Washington, D. C., has issued its 
monthly summary of imports and ex- 
ports for the month of May. From this 
the following facts relative to the elec- 
trical exports from this country for 
that month are taken. 

The month of May was a record- 
breaking one in the matter of electrical 
exports. The total exceeded any pre- 
vious month, chiefly because the exports 
of eleetrical appliances (including tel- 
ephone, telegraph and other instru- 
ments) broke all previous records; the 
exports of electrical machinery were 
quite heavy also, nearly as great as any 
month for several vears. For the last 
two months the exports of appliances 
have practically doubled the figures of 
the corresponding months last vear. 
These heavy shipments. along with the 
more spasmodic revival of machinery 
exports, are bound to make the fiscal 
year, which closed June 30 last, practi- 
cally equal the hitherto banner vear 
1907-8, 

The comparative monthly data are as 


follows: 
May, May, 


April, 

Flectrical— 1910 1909 1910 
Appliances ........ $1,025.549 $539,424 $959,186 
Machinery oo... ..... 684,938 479,951 484,655 
Tota a...an. $1,710,487 31.019.375 $1.443,844 
The principal countries to which 


electrical products were sent last Mav. 
together with the values of these ex- 
ports, are as follows: 


—-Electrical- - 

Exported to-- Appliances, Machinery. 
United Kingdom ........... $ 72,126 $ 42,564 
Pel GIy Ueaeiw dels + eeiories- a Di8? (© «##ouae9 
FIU aer Sadie a6 BAG ea ee a 6,449 21,299 
Germany oe pn cs pv ceed ew eda 7,189 13,879 
Other European countries.. 6,932 44.536 
British North America..... 292,308 155,954 
Central American States 

and British Honduras.... 48,964 18.521 
MEXICOS ced Seo a EAA Bets oS a 153,971 97,834 
EUN E AE A E EA Waa ern a EEE 26,705 “Sie 
Other West Indies and 

Hermida... 0. ee cee eee eee 7.504 6,963 
ANTEEDUNA. souks sess de cincs 33,506 4,159 
Brazil ws vatcniewetcinerewe eed 225,996 8,95) 
Other South American 

COUMTÍCS acy 6S Bevan eed OS 31,672 21,099 
British Fast Indfes.........0 0.20... 9647 
JAPAN aerei eraa Scorer Goa. e 73,188 155,601 
British Australasia ........ 11.361 30,671 
Philippine Islands ......... 4,239 26,061] 
British Africa ake deans 11,742 13,235 

—- -eeo -- 


Lease Brooklyn Subway Extension. 

The New York Publie Service Com- 
mission recently received a letter from 
Frederick W. Rowe of the Manhattan 
Bridge Three Cent Line, M. E. Harmon, 
William C. Demarest, and Henry Roth, 
urging that a subway along Flatbush 
Avenue from Atlantie Avenue to East- 
ern Parkway. and Livonia Avenue to 
New Lots Road. and also a branch 
southerly on Utica Avenue and Nos- 
trand Avenue be eonstructed at once. 
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These four men agree that in such ease 
they will take a lease to operate this 
subway, paving interest on the sinking 
fund of one per cent on the cost of the 
Flatbush Avenue portion, and a nomi- 
nal rental for the balance. Should the 
proposition be favorably considered, 
they will organize a company in a form 
or in such form as will be satisfactory 
to the commission and the Board of Es- 
timate, and make the necessary formal 


applications to obtain this lease. 
— <eo — --- 


Ohio Electric Light Association. 

Final arrangements for the sìxteenth 
annual convention of the Association to 
be held at Cedar Point next week have 
been made, and the following pro- 
gramme will be carried out: 

Tuesday, July 26, 9:00 a. m—Meet- 
ings of all committees. 10:30 a. m.. 
Business meeting with President’s ad- 
dress. 2:00 p. m., Reading of following 
papers: Low Pressure Turbines and 
Their Operation, by W. C. Anderson: 
Turbine Troubles, by Frank Brosius. 

Wednesday, July 27, 9:00 a. m.—Re- 
ports of Committees and following pa- 
Motors for Single Phase Cireuits 
by Prof. F. C. Caldwell; Progress in 
the Introduction of Electric Vehicles. 
by J. T. Kermode; Methods in Getting 
New Business in Cities of 15,000, by 
L. A. Petit, Jr. 2:00 p. m., Series Tung- 
sten Lamps for Street Lighting, by 
Claude Smith, C. C. Custer, and Frank 
Jackley; Tungsten Lamps vs. Central 
Station Earnings, by E. L. Booth. 

Thursday, July 28, 9:30 a, m.—Cen. 
tral Station Facts and Factors, by J. R. 
Cravath; Outline of an Equitable Pow- 
er Rate, by B. H. Gardner. 2:00 p. m.. 
Election of Officers and Appointment of 
Standing Committees; Methods of 
Maintaining Electric Meter Accuracy, 
by John Gilmartin; Best Methods in 
Purchasing Station Apparatus, by R. J. 
Feathers. 

The entertainment features include a 
dinner Tuesday evening, followed by 
musicale and cards and a trip on the 
Lagoon: a banquet and grand ball on 
Wednesday evening: a theater party on 
Thursday evening: special musicales. 
eard parties, bowling and launch rides 
for the ladies during the day. The en- 
tertainments are all complimentary, no 
subscriptions being necessary to any of 
the functions. Great eredit is due to 
E. H. Beil, acting president, and D. L. 
Gaskill, secretary, for making the ar- 
rangements for the meeting. 
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THE USE OF STORAGE BATTERIES 
IN DIRECT-CURRENT AND AL- 
TERNATING-CURRENT CEN- 
TRAL STATIONS.: 


BY R. WERKNER. 


In order to select the most suitable 
generating system when building a new 
central station, it is necessary to take 
into account not only the first cost of 
installation and distribution, but also 
the different operating expenses which 
different systems call for. Operating 
expenses can always be more or less 
lowered by the use of storage batteries 
and their relation to the different sys- 
tems of generation and distribution 
will be discussed. In alternating-cur- 
rent work the three-phase system only 
is treated, leaving out of consideration 
steadiness of operation, overload ca- 
pacity, ete. Operating expenses may 
be divided in the following items: (1) 
Interest and depreciation. (2) Fuel. 
(3) Wages. (4) Maintenance. (5) 
Oil, waste and small supplies. 

Direct-Current Generation and Distri- 
bution—In a direct-current central 
station furnishing light and power the 
introduction of storage batteries al- 
lows of cutting the daily machinery run 
from twenty-four to ten or twelve 
hours. It must be noted though, that 
the author considers direct-current only 
suitable for small central stations, 
where the storage battery takes up the 
peak and the total minimum night and 
day loads. 

A. First Cost of Installation. If the 
load on the battery is not very heavy, 
so as not to require a large storage ca- 
pacity, and lasts only for a short pe- 
riod of time, the installation cost of 
a storage battery is lower than the in- 
stallation cost of a corresponding ca- 
pacity in boilers, engines, and dyna- 
mos. But if the load diagram is such 
that it would be necessary to have a 
storage battery of a very large ca- 
pacity, then the first cost with battery 
is larger than the first cost without. 

B. Operating Expenses. (1) Inter- 
est and depreciation. Manufacturers 
guarantee a storage battery for a twen- 
ty-years’ life, which with an interest 
tax of five per cent gives a depreciation 
rate of about eight per cent per year 
on the supplementary first cost of in- 
stallation. In the cases where the cen- 


1 Abstracted and translated from Elektrotechnik 
und Maschinendau, January and February, 1910. 
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tral-station first cost is larger with bat- 
tery than without battery, eight per 
cent on this difference does not amount 
to a sum worth considering. (2) Fuel. 
By a rough calculation the author 
shows a thirty-four per cent economy 
in fuel for the station with a storage 
battery. (3) Wages. The cutting 
down of the length of run of the gen- 
erating machinery enables the cutting 
down by half of „the pay-roll. (4) 
Maintenance. The cost of maintenance 
is proportional to the length of run 
and to the size of the generating ma- 
chinery, consequently it is less for a 
small machine running ten or twelve 
hours per day than for a large machine 
running twenty-four hours. But the 
maintenance cost of a storage battery 
is greater than this difference in the 
machinery maintenance cost, which 
makes the total maintenance cost larger 
for the central station with battery 
than for the one without. ea 

(5) Oil, waste, ete. The economy on 
this kind of material may in a small in- 
stallation make up for the larger main- 
tenance cost of a storage battery, so as 
to leave the economy in fuel and wages 
totally clear. The same may be said for 
large installations, and it is safe to con- 
sider the installation of a storage bat- 
tery a good economic policy. 

Alternating-Current Generation and 
Distributionn—Comparing the operat- 
ing expenses of an alternating-current 
central station with a _ direct-current 
station without battery it may be said 
a priori that the annual expenses for 
Wages, maintenance, lubricating mate- 
rials and waste are equal in the two 
cases. In regard to the fuel cost it may 
be said that the energy losses when 
working twenty-four hours per day are 
also equal in the two cases. The ener- 
gy losses in the customers’ distribution 
systems are also equal and the losses 
in the primary distribution system are 
some per cent lower in the alternating- 
current high-tension lines than in the 
direct-current transmission lines. 

But for the alternating-current cen- 
tral-station, transformer losses must be 


added. For a maximum load utiliza-: 


tion of the station for a period of 900 
hours per year those losses amount to 
about thirty-six per cent of the total an- 
nual output. They may be decreased 
by increasing the total time of maxi- 
mum load utilization, by disconnecting 
those transformers which are not ac- 
tually in service, and by using a few 


„expenses are equal. 
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large transtormers instead of many 
small ones. This loss percentage ig 
consequently smaller in stations fur- 
nishing energy for light, power and 
traction, than in stations which only 
take care of a lighting system. 

If instead of effecting the distribu- 
tion by means of individual transform- 
ers, a secondary system of distribution 
is used and all the transformers are 
connected in parallel, then the trans- 
formers can be designed not for the 
total output but for the average output 
and transformer losses are decreased. 
In Germany, from statistics, the trans- 
former losses amount in the average to 
from fifteen to twenty per cent of the 
total annual output. 

From the preceding, fuel expenses in 
an alternating-current station are larg- 
er than in a direct-current station with- 
out battery, while the other operating 
Moreover, as the 
installation of a storage battery in a 
direct-current station will cut down 
the total operating expense, a direct- 
current storage battery station is from 
the operating-cost point of view far su- 
perior to an alternating-current sta- 
tion. Consequently, with equal cost of 
installation and equal] annual charges 
for interest and depreciation, a direct- 
current storage battery is superior to 
an alternating-current station. 

Lately the introduction of metallic- 
filament incandescent lamps has tem- 
porarily given an advantage of current 
economy to the alternating-current sta- 
tion, as those lamps could more easily 
be used for low-tension alternating cur- 
rents than for the customary tension of 
220 volts direct. But good lamps for 
220 volts have been obtained and this 
advantage tends to disappear. | 

Three-phase Alternating-Current Sta- 
tion.— Would it be of advantage to add 
a storage battery to an alternating-cur- 
rent central station to cut the running 
time to ten or twelve hours per day 
and have the battery take care of the 
peak and night and day minimum loads 
while the central station would only 


‘furnish three-phase current to the dis- 


tributing system? paa 

In the simplest case the installation 
cost in comparison to the one of a di- 
rect-current station is increased by the 
converting apparatus and the operating 
expenses are larger on account of 
larger fuel cost resulting from the en- 
ergy losses in the double transforma- 
tion. As the efficiency of a motor-gen- 
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erator set is at variable load about 
vighty-five per cent, the battery gives 
hack to the system only about fifty-four 
per cent of the total energy that it 
takes from the generating system for 
its charging and if the battery is sup- 
posed to furnish thirty per cent of the 
total output then fifty-five per cent of 
the total consumption is used for the 
charge and the battery losses reach 
twenty-five per cent of the total useful 
power. 

From the same fuel calculations that 
he follows in the direct-current case, 
the author finds for a storage battery 
in a three-phase central station a fuel 
economy of twenty-six per cent, which 
is eight per cent lower than in the 
direct-current case, due to the conver. 
ter losses. 

The total operating economy would 
then be a little lower than in a direct- 
current station, but it would probably 
reach a not indifferent amount. This 
total may be still increased by the use 
of rotary converters which have a 
higher operating efficiency than motor- 
generator sets, or by directly connect- 
ing to the engine and alternating-cur- 
rent generator a direct-current dynamo 
which would, during the day, charge 
the battery, using the excess steam pow- 
er at low load, and at maximum load 
periods would (run by the battery as a 
motor) help the engine in taking care 
of the alternating-current generator 
load. In this case the transformation 
losses are cut by half. | 

Although for a running time of ten 
hours storage batteries are economical, 
when there is no day load those econo- 
mies in operation obtained by the em- 
ployment of batteries disappear, and 
the battery as a substitute to running 
machinery cannot be used when there 
is a power load. A twelve-hour ma- 
chinery run is not possible in large 
towns where the day load is heavy. 
The battery would then have to be of 
too large a capacity, and the installa- 
tion cost, interest, depreciation and 
maintenance charges would be consid- 
erably increased. 

In such a case it is better policy to 
design the central station for a con- 
tinuous day run and limit the battery 
to peak-load service. 

Generally the load factor is, on a 
twenty-four hour service, for a direct- 
current station forty-two per cent and 
for an alternating-station, forty-six per 
cent, which gives a comparative in- 


crease of ten per cent in the required 
capacity to take care of converter loss- 
es. 

With an all-day service, at uniform 
load, the installation cost and the in- 
terest, depreciation and maintenance 
charges are smaller than thev are in 
a station designed for a twelve-hour 
run. Salaries, oil, waste, ete., are 
larger and the amount of fuel used is 
just about the same, but to render the 
station profitable the output must be 
kept as high as possible, and all of it 
must be sold. 

The equilibrium of load which a bat- 
tery in a direct-eurrent station allows, 
assures an increase in profits. 

In a three-phase station, the use of 
storage batteries is very restricted. A 
fuel economy will result if in their use 
the energy losses due to converting ap- 
paratus and battery will be smaller 
than the losses of machinery running 
at no load. Such is the ease when only 
one machine of total load capacity is 
used. When two machines are used, an 
economy will be realized by the instal- 
lation of a storage battery only when 
the day load is such that one machine 
is not enough and two run under un- 
favorable load conditions. The battery 
then reestablishes favorable load con- 
ditions, and as, from three-phase cen- 
tral-station statistics, it has been found 
that in summer the generation of a 
kilowatt-hour may require fifty per 
eent more coal than in winter, on ac- 
count of load difference in the two sys- 
tems, then the battery used in connec- 
tion with one machine for summer out- 
put may at the end of the year show a 
large fuel economy. A battery may al- 
so be useful in a central station where 
two machines can care for the average 
load, and the peak is only slightly 
larger than the total machinery capa- 
city, for a third machine would be 
wasteful. Henee in many cases a stor- 
age battery is also useful in three-phase 
station. 

Alternating-Current Generation and 
Direct-Current Distribution —In large 
cities an alternating-current central 
station combined with rotaryv-converter 
substations is common. The storage 
batteries are distributed in the sub- 
stations and operated in parallel with 
the eonverters. Then the high-tension 
transmission system can be designed to 
take care only of the average load as 
the batteries take care of the peak and 
minimum light loads. To decrease the 
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eost of installation of the direct-cur- 
rent transmission lines, highly charged 
balancing storage batteries are in- 
stalled in secondary distributing cen- 
ters. The direct-current cables then 
only carry the substation average load 
and not the maximum., 

A. Cost of installation. The central- 
station generating machinery and the- 
substation converters ean be of a small- 
er capacity. The cost of the alternat- 
ing-current aud direct-ecurrent trans- 
mission lines is smaller. 

B. Operating expenses. Interest and 
depreciation charges are deereased. 
The amount of savings on other oper- 
ating expenses ìs equal to the one ob- 
tained in a simple direct-current sys- 
tem with storage batteries. . 

Comparing this system with a purely: 
three-phase alternating-current system 
Without battery it ean be seen that the 
first—on account of the introduction 
of the substations, has a larger item of 
cost for maintenance and wages, while 
the fuel cost 1s less as the central is 
operated under favorable load eondi- 
tions and there are no transformation 
losses. The system is to be favored in. 
towns where fuel expenses are a more 
important factor than wages and mains 
tenance. 

Rae eS Re 
Telephone Merger in Indiana. 

The Laporte Eleetrie Company and’ 
the Laporte Gas Light Company are 
included in a merger with the Cedar 
Rapids (la.) Gas Light Company, the 
Fort Dodge (la.) Light Company, the 
Muscatine (la.) Light and Traction 
Company, the Cadillac) (Mieh.) Gas. 
Light Company, the Mattoon (Ill.) Gas. 
Light Company, and the Chattanooga 
(Tenn.) Gas Company, under the name- 
of the United Light and Railways Com- 
pany, capital stoek $30,000,000, 

The merger company will act as a 
holding company for the Childs-Huls- 
wit syndicate of Grand Rapids, Mich., 
which owns a controlling interest in the- 
corporations included in the merger. 


Chicago Electric Club Picnic. 

The Chicago Electrie Club has made 
announcement, through Secretary F., S. 
Hiekok, that the annual picnic of the 
elub will take place at Ravinia Park 
on Saturday, August 6. 

Donations for prizes are solicited, 
the same to be sent to George H. Por- 
ter, chairman of the entertainment com- 
mittee, 500 South Clinton Street. 
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STANDARD SPECIFICATIONS FOR 
TRANSFORMERS. 


ISSUED BY BUREAU OF STANDARDS. 


The Bureau of Standards has recent- 
ly issued Circular No. 22, containing 
‘Standard Specifications for Trans- 
formers, Oil-Immersed, Self-Cooled, 
Sixty-Cycle, 2,200-Volts,’’ which have 
been prepared with the co-operation of 
government engineers and manufactur- 
ers. They are accompanied bv notes 
which explain the application of the 
tests, and the reasons for some of the 
requirements. Copies of the specifica- 
tions can be obtained by request ad- 
dressed to the Director, Bureau of 


Standards, Washington, D. C. The 
specifications follow: 

i PROPOSALS. 

1. Bidders shall include in their pro- 


posals complete information with reference 
to the following characteristics of the trans- 
formers which they offer, and no bid will 
be considered with guarantees inferior to 
those specified in Table I: Core loss; cop- 
per loss under full load; efficiency; regu- 
lation; weight; dimensions (sketch or 
drawing). 

These data shall apply to a temperature 
of twenty-five degrees centigrade. AN 
other factors being equal. preference will 
be given to the apparatus having the best 
performance characteristics. 

GENERAL. 

Frequceney. and Voltage. -These 
transformers shall be either of the shell 
type or of the core type; shall be oil-im- 
mersed and designed for operation on sixty- 
cycle circuits. The primary voltage shall 
be 2,200, and the secondary shall be so 
arranged that either 110 or 220 volts may 
be obtained with 2,200 volts on the pri- 
mary, 

3. Materials and Workmanship—The ma- 
terials entering into the construction of 
these transformers shall be of the highest 
grade, and of a quality and character best 
suited to the purpose in hand. The work- 
manship shall be first class in every re- 
spect end stall meet with the approval of 
the representative of the purchaser. 

4. Rating—Transformers shall be rated 
at the number of kilowatts which they can 
deliver without exceeding the specified rise 
of temperature when operating at unity 
power factor and under normal conditions 
of frequency and secondary voltage. 

5, Name Plate.—Each transformer shall 
bear a name plate, which shall state name 
of maker, serial number. type, and kilo- 
watt capacity of the transformer, also the 
primary and secondary voltages and the 
frequency for which the transformer is de- 
signed. 

DETAILS OF CONSTRUCTION. 

6. Cascs.—Transformer cases shall be 
made of cast iron or of sheet iron fastened 
to cast-iron bases in a satisfactory manner 
and provided with cast-iron covers. Eye- 
bolts or hooks shall be provided for hand- 
ling the transformers filled with oil. Cases 
shall be free from leaks, and shall be im- 
pervious to oil. Covers shall be provided 
with felt or other suitable gaskets. The 
cases of all transformers above five kilo- 
watts capacity shall be provided with oil 
plugs for removing the oil from the case. 
Oil gauges shall be provided for any indi- 
vidual case where conditions render their 


2. Type, 
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use expedient, and in such instances they 
will be separately specified. 

T. Hangers and Cut-outs.—Unless specified 
to the contrary, transformers up to fifty 
kilowatts shall be provided with .hanger 
irons for supporting the transformers when 
mounting same on poles. Two plug cut-outs 
shall be provided for the high-tension side 
of each transformer. 

$. Leads and Connection Boards.—Four 
secondary leads shall be brought out of the 
case through porcelain bushings, which 
shall be sealed into the case with a suit- 
able compound which will not soften sufti- 
ciently to flow at any temperature less than 
ninety degrees centigrade. Two primary 
leads shall be brought out in a similar man- 
ner. The ends of the primary coils shall be 
brought to a convenient connection board 
of porcelain or other suitable material 
within the case, and so arranged that the 
primary coils may be put in series or in 
multiple. 

9. Core.—The core shall be built of lam- 
inated sheet steel, so firmly assembled that 
no buzzing is perceptible, and shall be non- 
aging. At the option of the purchaser an 
artificial aging test may be made upon a 
sample of the core material or upon a fin- 
ished transformer. 

10. Windings and Insulation.-The pri- 
mary coils shall be insulated from the sec- 
ondary by a shield of ample dielectric 
strength. Each turn shall be thoroughly in- 
sulated, and the voltage between adjacent 
turns kept as low as is consistent with 
good design. Coils shall be carefully taped 
and leads shall be brought out in a thor- 
oughly workmanlike manner. Coils shall be 
dried by the vacuum process, and impreg- 
nated with an insulating compound which 
is not hygroscopic and not soluble in nor 
acted upon by the transformer oil at oper- 
ating temperatures, or else the insulating 
material used shall be moisture-proof. The 
windings shall be so disposed as to permit 
the free circulation of oil and the mainte- 
nance of a nearly uniform temperature 
throughout. 

11. Oil.—The oil used in these transformers 
shall be a pure mineral oil obtained by the 
fractional distillation of petroleum. nnmixed 
with any other substance. It shall be pre- 
pared and refined especially for the pur- 
pose, and shall be free from moisture, acid, 
alkali, and sulphur compounds. The flash 
point of the oil, determined in a closed 
cup, shall be not less than 170 degrees 
centigrade, and on cold test it shall not 
begin to solidify, and no wax shall form in 
the oil above zero degrees centigrade. 

Sufficient oil shall be furnished to com- 
pletely immerse core, windings, and connec- 
tion board. 

The oil shall withstand a breakdown test 
of 30,000 volts between spherical surfaces 
of 0.5 centimeter radius, 0.40 centimeter 
apart. 

TESTS AND PERFORMANCE. 

12. Inspection Requirements. —A]] trans- 
formers will be tested at the place of manu- 
faeture, in the presence of a representative 
of the purchaser, if the latter so desires. 
The contractor shall give ten days’ notice 
to the purchaser of his readiness to make 
the specified tests. and shall furnish all 
labor, materials, instruments. observers. 
complete facilities for tests. including those 
enumerated in paragraph No. 14, and such 
information regarding the transformers as 
is available without additional tests. as the 
purchaser's representative may consider 
necessary for a definite opinion of their 
acceptability. He shall permit the repre- 
sentative to examine the transformers at 
all times from the beginning of their manu- 
facture. The results of all tests specified 
herein shall be given by the manufacturer 
to the purchaser or his representative in 
the form of a certified report. 

13. Description of Tests. -The following 
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tests will be made upon all of the trans- 
formers: 

(a) Design, Materials, and Workmanship.— 
Action upon these features will be based 
on the requirements of the specifications 
and observations made while the apparatus 
is under test. 

(b) Core Loss.--Core loss and exciting 
current shall be taken cold at approxi- 
mately twenty-five degrees centigrade. Core 
loss shall be measured with a wattmeter at 
normal frequency and voltage, using power 
from a generator giving a sine wave. when 
such is available. When a pure sine wave 
is not available, it shall be permissible to 
use any wave form which comes within 
the A. I. E. E. definition of a sine wave. 
adjusting the test voltage so that the core 
loss will be the same as with normal volt- 
age and sine wave. Where voltage cannot 
be regulated by excitation of the generator. 
it must be done with auto-transformers and 
not by rheostats in series with the trans- 
former to be tested. The average of the 
core losses of the full number of trans- 
formers of the same size on one order shall 
not exceed the value stated in the proposal, 
and the maximum core loss must in no case 
exceed this value by more than ten per 
cent. 

(©) Exciting Current.—The exciting cur- 
rent, as observed during the test for core 
loss, shall in no case exceed ten per cent 
of the full load current, and for trans- 
formers of ten kilowatts or larger, shall not 
exceed eight per cent of full load current. 
With an applied voltage ten per cent above 
normal, the exciting current shall not ex- 
ceed twenty per cent of the fill load cur- 
rent. 

(d) Copper Loss.- The copper loss shall be 
determined by separate measurements of 
primary and secondary resistance at or cor- 
rected to twenty-five degrees centigrade. 
The average copper loss of the full number 
of transformers of the same size on one 
order shall not exceed the value of copper 
loss given for that size in the proposal. and 
the maximum copper loss must in no case 
exceed this value by more than ten per 
cent. 

(e) Regulation.—The regulation shall be 
computed from the measured resistances 
and the reactive drop of voltage, using the 
following expressions. 


For unity power factor: 


100 IR 
Per cent regulation = ——-—— (1) 
E 
For sixty per cent power factor: 
; 067R+08P 
Per cent regulation = 100 --——---—-—-_-(2) 
l E 


where F is the rated primary voltage. P the 
reactive drop of voltage, I the full load 
primary current (not including exciting cur- 
rent). The equivalent resistance, R, of pri- 
mary and secondary combined, is found by 
multiplying the secondary resistance by the 
square of the ratio of turns, and adding to 
the primary resistance. 

The impedance voltage, e, is found by 
short-circuiting the secondary winding. and 
measuring the voltage necessary to send 
full-load current through the primary. The 
reactive drop is then computed from the 
expression 

P = Veci R (3) 

The per cent regulation computed in this 
way shall not exceed the values given in 
Table I. Under conditions of maximum 
unbalancing, that is, with full-load current 
on one side and no load upon the other 
side, the difference in voltage shall not ex- 
ceed the stated per cent regulation. 

(f) Heating.—The two transformers of 
each size whose combined core and copper 
losses come nearest to the values stated 
in the proposal shall be selected for a heat- 
ing test of that type and size. They may 
be overloaded and-overexcited to hasten the 
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rise of temperature to the ultimate value 
under constant full load, and the final tem- 
perature in any part, maintained for one 
hour under constant full load and normal 
voltage and frequency, shall not exceed the 
temperature of the room (corrected to 
twenty-five degrees centigrade) by more 
than fifty degrees centigrade. The rise of 
temperature shall be determined by the in- 
crease of resistance of the windings and 
by thermometer in the oil, placed as di- 
rected by the representative of the pur- 
chaser, and the highest indicated tempera- 
ture shall be taken to determine the rise. 

If the test be not made with sine wave 
and rated frequency. the applied voltage 
shall be adjusted to make the core loss the 
<ame as when operating on sine wave of 
normal voltage and frequency. The load 
current in amperes shall be based upon 
rated volts and watts. 

The transformers may be loaded with a 
noninductive load, or they may be subjected 
to loading conditions by the opposition 
method. 

The rise of temperature of other trans- 
formers of the same size and type shall be 
computed from the sum of core and hot 
copper losses on the assumption that the 
temperature rise is proportional to the com- 
bined losses. The hot copper loss shall be 
computed on the assumption of a propor- 
tional fmerease over the cold copper loss, 
equal to the average proportional increase 
in the two transformers subjected to heat- 
ing test. 

Any transformer in which the computed 
temperature rise exceeds the above limits 
shall be rejected, or, at the option of the 
manufacturer, subjected to an actual heat- 
ing test. 

(a) Insulation.—The transformers shall 
withstand for one minute an alternating 
electromotive force of 10.000 volts, sixty 
cycles, between primary coil and core, case 
and secondary coil, and 4,000 volts between 
secondary coil and core and case. Trans- 
formers shall also withstand for one minute 
twice the rated voltage applied to the pri- 
mary coil. These tests are to be made 
before oil has been put in the cases. 

At the end of the heating run, the insula- 
tion tests shall be repeated upon the two 
hot transformers while filled with oil. 


MANUFACTURER'S FACILITIES. 

14. The manufacturer shall provide com- 
plete and suitable equipment for making 
tests. which shall include the following: 

(a) A source of supply of approximately 
sine wave and rated frequency. 

(b) Means for tracing wave forms or de- 
termining the correction necessary in order 
to get gine-wave results. 

(c) Means for determining the frequency, 
by tachometer connected to the generator. 
or by frequency meter of the vibrating-reed 
type. 

id) Calibrated instruments of suitable ca- 
pacity for measuring watts, volts, and am- 
peres. 

(¢) Apparatus for accurate measurement 
of resistance, preferably by the drop of 
potential method. 

(f) Apparatus for high-potential insulation 
tests. including spark gap for measurement 
of applied voltage. 

(9) Facilities for flash point, evaporation, 
dielectric: strength and cold tests of trans- 
former oil. 

(hi Suitable means for loading trans- 
formers by opposition. or else water 
rheogtats or lamp banks for direct non- 
inductive loading. 


BANIS FOR COMPARING GUARANTEES. 

lò. ln case the proposals offered by dif- 
ferent bidders in accordance with these 
specifications guarantee core losses less 
than those specified in Table I, each watt 
Of difference shall be evaluated at $0.88 for 
purposes of comparison. For the same pnr- 
pose, copper loss shall be evaluated at $0.33 
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per watt for each watt difference between 
values specified in Table I and the full-load 
value guaranteed by the bidder. 

REJECTION OPTIONAL. 

16. In case transformers submitted un- 
der these specifications show upon test 
average core or copper losses in excess of 
those stated in the proposal, the purchaser 
shall have the option of accepting them at 
a reduction from the price bid, the reduc- 
tion to be determined by making the same 
allowance per watt for the excess loss as 
specified under section 15. 


TABLE NO. I. 
MAXIMUM CORE AND COPPER LOSSES. 
Per Cent 
Copper Reyulation 
Lossin Power Power 


Rating in Core Loss Watts at Factor Factor 
Kilowatts in Watts Full Load =1.00 --0.60 
1 21 26 2.6 3.1 
1.5 26 36 2.5 3.1 
2 30 46 2.4 3.1 
2.5 3 55 2.3 3.1 
3 36 64 2.2 3.1 
4 41 80 2.1 3:2 
5 45 93 2.0 3.2? 
7.5 64 125 1.9 3.2 
10 82 160 1.7 3.2 
15 110 216 1.6 3.2 
20 135 280 1.5 3.2 
25 160 323 1.4 3.2 
30 175 374 1.3 3.2 
40 210 470 1:2 3.2 
50 255 580 1.2 3.3 
To 400 875 1.1 3.3 
100 560 1000 1.0 3.4 


An appendix entitled ‘‘Notes to the 
Specifications’’ is included in the orig- 
inal circular, but is omitted here for 
want of space. 

—_ +++ 
Chemical Effects of Ultraviolet Rays. 

In a paper presented to the Paris 
Academy of Sciences, Messrs. Berthelot 
and Gaudechon deseribe some remark- 
able chemical effects which are pro- 
duced by exposing gases to ultraviolet 
rays coming from a quartz mereury- 
Vapor lamp. Carefully dried gases 
contamed in small quartz tubes are ex- 
posed near the lamp. The first experi- 
ments desertbed by the authors relate 
to polymeric effects. Pure acetylene 
gas is submitted to the action of the 
lamp for one hour at 0.8 inch distance 
and for two hours at greater distances. 
After a short time we observe a cloud 
in the tubé, and a solid layer begins to 
form upon the sides. Its thickness in- 
ereases and it has the coloration which 
is characteristic of thin layers. The 
chemical action is very rapid at first, 
hut then hecomes slower, as the deposit 
hinders the ultraviolet rays from pass- 
ing into the tube. The precipitated 
solid matter is of a yellow color and 
has the special odor of polymers of 
acetylene which are obtained usually 
by the action of a brush discharge up- 
on the vas. There is, however, no de- 
composition of the acetylene. The 
present action, like those which are 
due to ionization of gases, ìs fa- 
vored by lowering the pressure of the 
gas, secing that this makes the gas a 
better conductor. Adding an inert gas 
also gives a hetter effect, as was seen 
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in a second experiment, Hydrogen and 
acetylene mixed were exposed in a 
quartz tube (such tubes are but 0.02 
inch thick). The tension of the acety- 
lene was now about half what it was 
hefore, and its contraction due to the 
ravs is thirty-three per cent instead of 
sixteen per cent. <All the hydrogen is 
found unchanged. The sides of the 
tube are covered with a vellow depos- 
it. Nitrogen acts as an inert gas in 
the same way. Another experiment 
was made upon ethylene gas, and we 
have a contraction of eleven per cent. 
A polymer is formed which has the ap- 
pearance of an oily liquid, with a ran- 
cid odor. This body resembles capry- 
lene and similar bodies which are ob- 
tained when wax is decomposed by 
heat. The residual gas in the tube is 
pure ethylene. Goriainoff previously 
tried to polymerize ethylene, but with- 
out result. Cyanogen is another gas 
which was used. In a few seconds 
a solid deposit of brown color is 
formed on the tube. This body is 
para-cyanogen. It soon stops the ae- 
tion of the rays. The rest of the tuhe 
contains cyanogen, as before, and it is 
scen that in all the present experi- 
ments there is a polymerie effect, but 
not a decomposition. In an experi- 
ment upon Oxygen, ozone is formed in 
the tube. The contraction is here 
only 1.7 to 2.8 per cent, the latter for 
a three-hours’ exposure at 0.8 inches 
from the lamp. The gas has the well- 
known odor of ozone. The formation 
of ozone by ultra-violet rays takes 
place in but a small proportion, and 
this explains why the action was de- 
nied by some observers. From the 
above tests, however, this ean no 
longer be doubted. 


Electric Strength of Argon. 


At a meeting of the Academy of 
Sciences in Paris on June 20, E. Bouty 
read a paper describing a new meas. 
urement of the electrie strength of ar- 
gon. This determination is attended 
with difficulties which do not arise in 
the case of the other rare gases. For 
a fixed pressure, for no apparent cause, 
there are progressive variations in the 
minimun difference of potential capa- 
ble of causing the discharge. By mak- 
ing two consecutive measurements 
rapidly at widely different pressures 
this diffeulty is partly got over. The 
strength of argon was finally found to 
he practieally double that of helium. 
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ALTERNATING-CURRENT INDUS- 
TRIAL POWER-PLANT SWITCH- 
BOARDS.—I. 


BY WARREN H. MILLER.! 


In these days when shop and tool 
drive by three-phase induction motors 
of both constant and variable speed is 
becoming so much used, because of the 
simplicity and ease of upkeep of the 
induction motor, the adoption of alter- 
nating current for the light and power 
of new works often comes under con- 
sideration. An objection sometimes 
raised is that cranes and variable-speed 
tools such as bending rolls, ete., do not 
do well on alternating current, but it 
is becoming more and more realized 
that both cranes and variable-speed 
tools operate quite as satisfactorily on 
alternating current, with which con- 
troller troubles are very much less, and 
commutator and brush repairs are of 
course eliminated. Indeed, the writer’s 
own experience with alternating-cur- 
rent cranes for all classes of shop 
services, including foundry and boiler- 
shop work, of all tonnages up to 120, 
and variable-speed tool motors up to 
forty horsepower, has been that the 
alternating-current motors are capable 
of just as fine and close work, and 
that the upkeep and repair account 
is far less. In lighting, alternating 
current is more flexible and inexpen- 
sive in its possibilities, because it per- 
mits the use of isolated-pole transform- 
ers, and avoids all heavy low-tension 
light mains. In the power house the 
repair and expense account is also in 
favor of alternating current, but one 
often hears the point raised that the 
swtichboard is much more complicated. 
Works managers and industrial engi- 
neers are the ones called on to decide 
as to what kind of electric power shall 
be used, and the facts on all these 
points should be well thrashed out, 
so as to arrive at a decision that will 
not later be regretted. It is the pur- 
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- dustrial-plant service. 


pose of this article to show what can 
be done with simple alternating-cur- 
rent boards for various classes of in- 
Beginning with 
small light panels with one generator, 
the illustrations show alternating-cur- 
rent boards for a number of indus- 
trial plants, up to a forty-two-foot 
board recently designed by the writer 
for a large oil refinery, this latter hav- 
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FIG. 1.—CONTROL BOARD. 


ing three station panels, five generator 
and ten feeder panels. 

In all of these boards down to the 
smallest, there are a few instruments 
which may be classed as indispensable. 
The board shown in Fig. 1, controlling 
a sixty-five-kilowatt alternating-cur- 
rent belted generator, with a six-kilo- 
watt exciter, is reduced to about the 
least possible number of instruments. 
This board was used in a large boiler 
shop, before the main power house was 
built for all the shops in the works. 
The future generators were to be 480- 
volt, twenty-five-cycle, three-phase, 


and, so as to run the crane, bending 
rolls, isolated tool motors and all the 
electric lighting at that time installed, 
it was decided to buy the steam exciter 
for the power house ahead of the main 
generators, and install it temporarily 
in the boiler shop. To get the proper 
current, the alternator was installed 
and belt-driven off the flywheel of the 
exciter, and controlled by this panel. 
The exciter set was a thirteen by 
twelve-inch, Harrisburg, side-crank en- 
gine, direct-connected to a 62.5-kilo- 
watt Westinghouse, 110-volt, direct- 
current generator. One thus had im- 
mediately available some forty kilo- 
watts of both direct and alternating 
current, up to the limit of the engine, 
which was about eighty kilowatts. 

The exciter was moved later to the 
main power house, the job taking 
two days from the time the throttle 
was closed in the boiler shop until it 
was opened again in the power house, 
the excitation being supplied in the | 
meantime by the motor-generator 
spare exciter. To show how all such 
temporary apparatus can be worked in 
about the plant, this panel is now in 
on the main board, feeding and meter- 
ing the station auxilary apparatus. 
The belted alternator went down to 
the power house with the steam ex- 
citer, where it parallels with the big 
engines, and is very useful when the 
load is a little too heavy for two en- 
gines and not enough for three; and 
the little belted six-kilowatt exciter 
runs off a shop shaft, as a generator 
for charging the telephone central 
storage battery, running the ceiling 
fans in the main offices, and other 
small isolated direct-current work 
about the plant. 

Specification of this panel is as fol- 
lows: 


Top section, twenty inches by thirty-two 
inches. 
One 600-volt, Weston alternating-current 
voltmeter. 
One 200-ampere Weston alternating-cur- 
rent ammeter. 
One lamp bracket. 
Middle section,-forty-eight inches by thirty- 
two. inches. 
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One 150-volt, Weston direct-current volt- 
meter. 

One fifty-ampere Weston direct-current 
ammeter. 

One quick-break fifty-ampere double-pole, 
single-throw knife switch. 

Synchronizer and voltmeter plugs. 

Concentric generator and exciter rheostat 
handles. 

One three-pole, single-throw, 200-ampere 
Walker knife switch. 

One three-pole, type W, Cutter inverse 
time-element circuit-breaker. 

Bottom section, twenty inches by thirty-two 
inches, 

Blank. 

Board of two-inch purple Vermont slate, 
black enamel finish, one-half-inch bevel 
edges, mounted on 2.5 by 2.5 by 0.25-inch 
angle iron frame. Built by the Walker 
Electric Company of Philadelphia; cost, 
about $160. 


The crane and bending-roll eireuit 
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used in place of the voltmeter, The 
concentric mounting of exeiter and 
generator rheostat handles is a good 


feature and standard, requiring no 
special designs. It puts the whole 
control compactly under one hand. 


The exciter rheostat, and button-eon- 
taet slate of the generator feld. mount 
right on the back of the board, in all 
sizes of generators, and eighteen inches 
should be allowed clear if practicable 
around the handle so as to avoid the 
sprocket) wheels and 
The resistance grids come in 


necessity of 
chains. 
separate frames, and in small boards 
are conveniently mounted on the wall, 


2 A 
at a: VO NTESR, GF ONO CAT NG a’, ae 
vou PMETED OR. OT CTH a’ WATTVETER SAYTMETER ry Awe 139 AMP, 
z 
I 
l 
X 
1 Ò NTEOR. t O NTEGR. 1O NTEGR. 
52] AUPA, wAaATTVETER WATTYETER WATTVETER 
WESTON RESTON 
100 adP, 170 AMP, 190 AMP, 
Gen O at a a: 
1 r k r 
i SYN. PLUG A taup i i 
i : x 
S : 
e e fas i 
= © [ 7 | 2 8 
e: © Eo am yi 
°. o - TE. TYVPRA., 4.7 €. TYPEN T 
axc "ee ' Ew. LTE. TrPew, 
| OLTU PLUG A eta 
De fw. 
a 
195 AP 150 ANP, toO AMP, 
7 ‘ 7 
EAE ve 149 fy, ato} ly 
1.0 AME. «PLO.T. x a eae 7 
a4, A = 
Soa 2 ee eo r 
HE fi! 4 
| | 
wayweR . WALKER I 
x 


FIG. 


came off the three-phase circuit-break- 
er, and the three lighting circuits 
Were tapped in back of the main 
switch, the pairs of leads going direct- 
ly to ordinary sixty-ampere, iron- 
clad cartridge-fused, two-pole knife 
switches, Though the eurrent is three- 
phase, a single ammeter in one leg is 
plenty, as any reasonable judgment 
will balance the lighting cireuits sufti- 
ciently. In faet it does no real harm 
if one whole phase of the lighting cir- 
cuit carries practically no current, as 
the unbalancing simply deteriorates 
the efficiency somewhat. The two di- 
recf-current exciter instruments are in- 
dispensable, though a lamp could be 
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back of the board, with a galvanized 
hood, to keep off dust. The instru- 
ments are all Weston, standard alter- 
nating-eurrent switehboard type, eor- 
reet to within about half of one per 
eent, costing not over $20 in ordinary 
sizes, and accurate enough for ampere- 
ages up to 1,000 and voltage up to 600, 
The expensive type F Westinghouse in- 
somewhat too fine for 
small boards, but the Westinghouse 
company also makes a cheaper in- 
strument (type K) for industrial plant 
work. The seynehronizer plug and 
lamp were put on for use in ease the 
generator would be paralleled with 
others, or used as a synehronous motor. 


struments are 
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These actually were so used for sev- 
eral months, being connected to the 
nearest three-phase feeder line, and 
the eireuit paralleled with the power- 
house generators without trouble, in 
spite of being in another building half 
a mile away. 

Regarding materials for boards, 
Pennsylvania slate will do to specify 
for low voltages around 110, and is 
cheap. For direet-eurrent at 250 and 
OOO volts and alternating-eurrent at 
240 and 480 volts, either purple or 
green Vermont slate is exeellent, and 
eosts about $15 less per panel than 
marble, Tf given a polished, black- 
enamel finish it makes a fine appear- 
anve, contrasting and setting off the 
polished copper switehes and break- 
ers. It is also easily eleaned and does 
not look dirty if a trifle neglected. In 
the author's opinion, the only equal of 
it is tine white Italian marble, as the 
‘arious red Tennessee and blue Ver- 
mont marbles always look dirty and 
old if the least oil or dunst gets on the 
board. 

The next larger alternating-current 
board would be the generator and 
lighting panels shown in Fig. 2. This 
board was designed by the writer to 
go with two 200-kilowatt, 480-volt, 
three-phase, sixty-eyele generator pan- 
els, henee the double-throw main 
switch. The two big machines fed a 
power panel which had sueh large mo- 
tors connected to it that. starting and 
stopping them would seriously affect 
the lighting svstem, so the light was 
furnished by a separate fiftv-kilowatt, 
direct-connected alternator driven by a 
twelve-inch by twelve-ineh Harrisburg 
engine, In case of shutdown of the 
latter, the double-throw switch eould 
put the light buses in with the big 
power turbines. The equipment of this 
board is also limited to exactly the 
necessary instruments for feeding and 
measuring the eleetrie current, for the 
swtichboard is not only the eves of the 
electrical department, but also its busi- 
and,—the cash register, as it 
So there will be, in addition to 
the four indispensables, a ground de- 
tector voltmeter out on the swinging 
bracket, an integrating wattmeter and 
an indicating wattmeter on the gen- 
erator panel. Neither of these latter 
are neeessary unless the machine is to 
run in parallel with others when the 
indicating is needed to tell at all times 
mst what the alternator is doing and 
whenever it is taking too much load 


hess 
were, 
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or else is being ‘*motored’’ by the 
other machines. 

The integrating meter was put on to 
charge out current generated for power, 
which could be caleulated by subtract- 
ing the totals of the single-phase light 
feeder wattmeters. The indicating 
wattmeter is the Westinghouse type 
F, costing about $150. It should be 
put out in the swinging bracket, if 
used at all in sinall boards, because it 
requires a nine-inch hole cut in the 
slate to mount it. But, as the eight 
leads to it are all small secondaries of 
little 100-watt meter transformers, it 
can go out in the bracket without in- 
convenience. The integrating meter is 
the round switchboard type, a very 
handsome instrument mounting on the 
face of the board. It reads down to 
ten kilowatt-hours on the Jarge dial 
and up to 1,000,000 kilowatt-hours on 
the small dials. It likewise has four 
voltage and four current. transformer 
leads from two of the three phases, 
and is run off the same transformers 
as the indicating meter. Both watt- 
meters give the true energy of the 
three-phase svstem, regardless of un- 
balancing or power faetor. One may 
also question the necessity of the 
ground detector voltmeter, as this 
could be arranged with a three-point 
switch to connect. the bus voltmeter to 
the ground. The explanation would 
be that it is simply a crotchet of the 
writer's. and there will be found an 
extra voltmeter on any board designed 
by him, doing duty as a ground de- 
tector, because this instrument is par- 
ticularly vulnerable, both in alternat- 
ing and direct-eurrent work. Hardly 
a severe thunderstorm occurs without 
one or more voltmeters being put out 
of business, principally in the fine re- 
sistance coils sent with each instru- 
ment, of whatever make. If there is 
no spare, the plant is ‘‘down and out,”’? 
so to speak, until another one can be 
secured. If the ground detector volt- 
meter is available, the pressure is 
known again in about five minutes. 

Turning to the light panels, the three 
phases have a cireuit between each, 
branehing out behind the board and 
entering the switches at the bottom of 
the panel: thence through a two-pole. 
Cutter. Type EL, inverse-time-element 
breaker and out to the lines, one leg 
passing in series through the Westing- 
house Type C. single-phase, 480-volt in- 
tecrating wattmeters and throngh the 
Weston 100-ampere ammeters. In all 
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other respects this board is of the same 
general specifications as the single- 
panel one first deseribed. The cost is 
about $700. 

Fig. 4 shows a combined power and 
heht distributing board designed by 
the writer for a large chemical works, 
and built by the Walker Electric Com- 
pany for about $1,100. It controls 
three 50-kilowatt Westinghouse alter- 
nators, 240-volt, sixtv-evele, three- 
phase, direct-connected to Harrisburg 
twelve-inch by eleven-inch side-erank 
engines, with three-kilowatt exciters 
coupled to the stub-end of the engine 
shafts. The voltmeters and amuineters 
on this board are all Westinghouse 
Type K. cheap. and amply accurate 
enough for such a voltage and reason- 
ably deadbeat. The ammeters cost $12 
and the voltmeters about $17. They 
operate by gravity, where a solenoid 
pulls down a small armature on the 
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and nothing is said about it except in 
the printed directions, which are usu- 
ally purloined by the electricians doing 
the unpacking and never seen again. 
Any one, therefore, starting up with- 
out attending to these details is liable 
to have plenty of current and know 
nothing of it, until something goes up 
in smoke and is destroyed. Also, 
ring out everything with a mag- 
neto, especially the fine resistances for 
the voltmeters, which often come brok- 
en. It is always better to have the 
instruments showing something when 
there as current. 

On the generator panels. besides the 
Indispensable four instruments previ- 
ously mentioned, there are two more 
ammeters, a synchrosecope and an extra 
voltmeter on the swinging bracket. 
Where the lighting load is fully as 
heavy as the power, as in this case, 
one ammeter in each leg is preferable 


FIG, 


3° WIRING DIAGRAM 


end of a brass rod against the counter- 
welght on the needle shaft. Inside the 
solenoid, fits a test-tube full of non- 
freezing oil, in which the armature 
works, and the viscosity of this oil 
forms the deadbeat feature. In the 
Weston instruments, deadbeat work- 
ing is obtained by an aluminum vane 
on the needle shaft, working in an en- 
closure just a little larger, so that the 
needle can go no faster than the air 
will allow it in passing over the edges 
of the vane. To adjust the Westing- 
house meters there is a little rider 
which comes with each, and, when set 
correctly on the board, the rider should 
just bear the needle down to a red 
mark calibrated on the dial. At any 
future time the adjustment of the in- 
strument ean be tested by trying the 
rider. A caution to remember with 
these instruments is that they come 
packed with the working parts tight- 
lv bound up. There is nothing to in- 
dicate this in the instrument itself, 
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to show how much any big unbalance- 
ing in the lighting circuits is affecting 
the generators, but if at all pressed 
for funds, one ammeter will answer 
for all practical purposes. The synchro- 
scope, costing $55, 1s entirely unnec- 
essary in a board so small as this. None 
of them reads accurately enough to 
depend on in putting in the machines, 
compared to the synchronizing lamps, 
and its principal utility is in letting the 
oiler at the throttle know whether his 
engine is fast or slow, and in aiding 
him to get the speed right. 

The combined light and power panel 
needs little description. The power cir- 
cuit goes right out from the end of the 
through switch and_ breaker. 
Branches to lighting circuits from 
buses pass through switches and break- 
ers and out, one leg going through 
each of the ammeters at the top of the 
board. The writer has invariably 
found breakers more serviceable and 
reliable than fuses. They saye many 


buses 
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accidents to the line and generators 
in thunderstorms, and the voltage drop 
around good makes is only ten milli- 
volts. against 100 for the fuse, a saving 
in current which quickly pays for the 
breaker if the current has even two 
cents per kilowatt-hour sale value. 
Fig. 3 shows the wiring diagram of this 
board. and a study of the main and 
secondary connections will give one a 
fair insight into the standard connec- 
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tions for three-phase work, whieh are 

earried up to even the largest boards. 
(To be continued.) 
——_-e—- _- 

Chicago's New City Hall to Use Hydro- 
electric Power. 

The City of Chicago and the Sani- 
tary District of Chieago have just con- 
cluded the arrangements for the supply 

all electrie power required in the 
new City Hall from the hydroelectric 
power station of the Sanitary District 
at Lockport, TI. Duplicate under- 
ground mains will be installed by the 
Sanitary District from its terminal 
station at Thirty-tirst Street and West- 
ern Avenue to the City Hal, where it 
will install three motor-generator sets 
and auxiliary apparatus, such as trans- 
formers, oil switehes and protective de- 
Vices, to convert the three-phase supply 
to direct current at 230 volts 
serviee and 115 volts for lighting serv- 
ire, The motor-generators will be of 
such size that any two of them will be 
able to carry the peak load, the third 
being a spare unit. To insure contin- 
nity of supply, the Sanitary District 


for power 
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will install a storage battery of sutti- 
cient eapacity to carry the average load 
for six hours, the average peak load 
and the maximum peak 
load for one hour, AIl this apparatus 
Wil be installed in the basement of the 
City Hall in a space not to exeecd 4.000 
square feet, and will be operated and 
maintained by the Sanitary District. 
The eity will pay one and one-fourth 
cents per kilowatt-hour for al clee- 


for two hours. 
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FIG, 4.- STANDARD THREE-PHASE BOARD. 


trical energy supphed to its hghting 
and power switelboard, and agrees to 
pay for a minimum of 600,000 kilowatt- 
hours per year. The connected load in 
the building will approximate 15,000 
sixteen-candlepower lamps and 1,190 
horsepower im motors. The contract 
holds for five vears from the anticipat- 
ed completion of the building, October 
15, 1910, 


monthly reading of meters, their test- 


Provision is made for the 


ing, the rendering of bills. ete. 


An almost identical contract has 
been coneluded between the 
Distriet and Cook County for the sup- 
ply of electrical energy for hght and 
power serviee in the County Building 
in Chicago, This building is now sup- 
plied by the Commonwealth Edison 


eontraet whieh will 


Samtary 


Company under a 
expire January 1, 1911, when the Sani- 
tary Distriet serviee will begin. The 
County Building and City Hall occupy 
the entire bloek bounded by Washing- 
ton, La Salle, Randolph and = Clark 
streets, the County Building, whieh 
was completed in 1908, being the east- 
ern half and the nearly finished City 
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Hall the western half of an arehitect- 

urally uniform and massive single 

strueture devoted entirely to the pub- 

lie needs. 

ol . dees = 

Rainbow Falls Power Development in 
Operation. 

The first two units of 6,000 horse- 

power each of the Rambow Falls De- 

velopment at Great Falls, Mont.. have 


recently been snecessfully started. Ae- 
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cording to Charles T. Main, of Boston, 
the engineer inm charge of this work. 
the other four units of 6,000 horse- 
power each in this development will 
be in operation: sometime in August. 
The Rainbow Falls is the seeond larg- 
est of the five falls in the Missouri 
River at Great Falls. Mont., 
fall of fifty-four feet. 
geregate drop of 535 feet in the Mis- 
souri River within tive miles, with a 
total possible development oof abont 


having a 
There is an ag- 


SOUL000 horsepower, 
g Sey ee 

Utilizing Iceland’s Waterpowers. 

It is reported that a Norwegian com- 
pany has lately been formed to utilize 
the waterpower of the Gullfoss Falls, 
and part of that of the Sog Falls, both 
in Jeeland. 


~~ — 
English Municipal Electric Plant 
Shows Deficit. 

The city of Bath, England, will have 
to pay a deficit of $32.900 out of its 
‘ates for the privilege of running its 
own electricity plant. This poor show- 
Ing is for the vear ended Mareh 31. 
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Temperatures of Lamp Filaments. 

A series of measurements of the tem- 
peratures of the metallic filaments of 
incandescent electric lamps has re- 
cently been made by M. v. Pirani at 
the lamp works of Siemens and Halske, 
and the results are given in part vii of 
the Verhandlungen der Deutschen Phy- 
stkalischen Gesellschaft. The filaments 
were of platinum, tantalum, and tung- 
sten. They were heated in an inert 
gas or in vacuo either by an external 
heating coil or by the current travers- 
ing them, and the temperature was 
measured by a standardized thermoele- 
ment of fine wire. Up toa temperature 
of 1,600 degrees centigrade it was found 
that temperature t and current i were 
connected by the relation t = a + b.t", 
where a and b are constants and n has 
a value between 1.5 and 2.5. This rela- 
tion was used to determine the tem- 
perature above 1,600 degrees centi- 
grade. Observations were also made of 
the black-body temperature of the fila- 
ments by a standardized radiation ther- 
mometer of the Holborn-Kurlbaum 
type, using red light. Tables are given 
of the resistances of the filaments up to 
temperatures just below the melting 
points, and it is shown that at these 
points the black-body temperatures are 
about 150 degrees centigrade below the 
actual temperatures. 


Cheap Arc Lights in Cumberland. 

Cumberland, Md., claims the distinc- 
tion of operating its arc-lamp street- 
lighting system at a lower cost than 
any other city in the country. The re- 
cent annual report of the Water and 
Electric Light Commissioners states 
that the entire cost of operating its 317 
are lamps last year was $10,607.23, or 
433.46 per lamp per year. The city paid 
$97 per lamp per year before the mu- 
nicipal plant was started. At the city’s 
plant natural gas is used as fuel un- 
der the boilers. Whether the figures 
given included interest, maintenance 
and depreciation is not known. 


ELECTRIC LIGHTIN( 
ILLUMINATING ENGINEERING 


DECORATIVE LIGHTING AT 
TERRE HAUTE, IND. 


TUNGSTEN CLUSTERS ON CONCRETE 


COLUMNS. 


The city of Terre Haute, Ind., boasts 


of one of the first installations of dec- 


TUNGSTEN CLUSTER AND CONCRETE 
COLUMN, TERRE HAUTE, IND. 
orative lighting of business streets 
with tungsten-lamp clusters mounted 
on ornamental reinforced concrete col- 
umns. Concrete posts have been used 
considerably in boulevard and park 
hghting, but scarcely at all on business 
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streets. The installation at Terre 
Haute, although not very extensive as 
yet, has shown not only the feasibility 
of using concrete columns for this pur- 
pose, but as well the highly ornamental 
effect attainable at a moderate cost. 
At present the installation is con- 
fined to a portion of the downtown 
section of Wabash Avenue. The mer- 
chants organized and decided to pay 
on a frontage basis the entire cost of 
installing and operating the lamps. 
Arrangements were made with the 
local lighting company to supply the 
current. The lights are controlled by 
a time switch which automatically 
turns- them on at sunset and off at 
eleven o’clock each evening. The cur- 
rent charge is on the flat-rate basis of 
#70 per year per column. The entire 
cost of installation was about $75 per 
column. The installation was com- 
pleted in time for the G. A. R. encamp- 


ment last May, at which time the pho- 


tographs shown herewith were taken. 

Each column supports five 100-watt 
tungsten lamps. The four downward 
hanging lamps are inclosed in ten-inch 
globes and the central upright lamp 
has a fourteen-inch globe. The col- 
umns are about fifty feet apart. 

In the manufacture of the columns. 
which are of Doric design, waterproof 
granite concrete was used. The shaft 
portion is nine feet long, eleven inches 
in diameter at the base and nine inches 
at the neck. It rests on a base six- 
teen inches square with a four-inch 
plinth. Surmounting the Doric capital 
is a fourteen-inch abacus. On_ this 
rests the four-arm head seventeen 
inches in height. The spread of the 
arms is three feet from center to cen- 
ter of opposite lamps. To the center 
of the top globe the height is twelve 
feet. 

Corrugated steel bars are used for 
reinforcing the arms as well as the 
main portion of the column. In addi- 
tion to the bar reinforcing in the arms. 
there is placed in the center of the head 
a condulet box from which the iron 
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branch conduits extend through the 
conerete to the points where the hold- 
ers are attached. From this condulet 
box a short conduit also extends to 
the holder for the top lamp. 

In erecting the columns a sub-base 
of concrete was placed below the grade 
line through which the conduit earry- 
ing the wiring and the other reinforce- 
ing bars were brought up through the 
eore of the column and joined with the 
reinforeing bars and conduit already 
placed in the head. After these con- 
nections were made and the cement 
mortar joints, by which the columns 
were set together, had thoroughly 
hardened, the central portion of the 
column was filled with thin concrete. 
When this had become set the entire 
column was in effect bound as one solid 
piere to the sub-base, thus making a 
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Although now confined to the down- 
town district, it will be extended to 
comprise about 100 lights. These are 
controlled by switches in the sergeant’s 
office at police headquarters and are so 
arranged that any or every Officer on 
patrol duty can be called to a tele- 
phone or the police call box within a 
few seconds by the flashing of the 
lights. 
— eoe 
Lighting at Mexican Centennial 
Celebration. 

The electrical illumination of Mexi- 
co City during the month of Septem- 
ber in honor of the centennial celebra- 
tion of Mexico’s independence will be 
on a much more elaborate seale than 
was originally contemplated by the 
committee having the arrangements 
in charge. It is now estimated by the 


bo 
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its exterior with electric lights, some 
of them contracting for aS many as 
5,000 of the lamps. 

It is announced by the commitice on 
arrangements that it has earettlly 
worked out the street scheme of illun 
ination. The downtown business dis- 
trict will be canopied with light. Many 
triumphal arches will be erected at 
Various street intersections. The ain 
arch of independence will be loc:ied 
at the intersection of Plateros s'r'et 
and the Zocola plaza upon which froni 
the Cathedral and National Palace. It 
will contain 600 incandescent lamps of 
ten candlepower each and twenty 
twelve-ampere ares. At the intersec- 
tion of each cross street on Avenida 
San Francisco and Avenida Juarez a 
doube arch each containing 140 lamps 
will be erected. These arches will 
cross each other, and will consist of 
two stringers of seventy lamps each. 
In the middle of the block two addi- 
tional arches will be placed so that in 
each block there will be stretched six 
arches. 
electrical 


Many novel decorative 
schemes for business blocks and pri- 
vate residences have been evolved. A 
display of the Mexican eolors in the 
decorations will form a part of the 


NIGHT VIEW OF TUNGSTEN-LAMP ILLUMINATION ALONG WABASH AVENUE, TERRE 


HAUTE, 


Very strong and rigid pillar. The col- 
umns were molded and erected by the 
Pettyjohn Company, of Terre Haute. 

The merchants in front of whose 
establishments the new lights have been 
erected pride themselves as the most 
progressive in the city, because they 
have provided at their own expense a 
street-lighting system using the most 
modern lamps and columns of original 
design. The columns have the rich ap- 
pearance of solid granite pillars and 
the effect is graceful and pleasing. 


Police Signal Lights at Schenectady. 
Schenectady, N. Y., boasts of a sys- 
tem of electric call lights for the police. 


IND. 


Mexico Light and Power Company 
that nearly three hundred thousand 
additional incandescent. electrie lights 
will be burned during the entire 
month. 

The great Catholic Cathedral edifice 
will be a blaze of light from basement 
to dome, the plans for its illumination 
calling for the stringing of sixteen 
thousind incandescent lamps. More 
than eight thousand lamps will he 
used to decorate the front of the Na- 
tional Palace. On each of the other 
public buildings from 2,000 to 6,000 
lamps will be used. Every business 
house in the city has made arrange- 
ments for the elaborate decoration of 


decorative scheme for all the streets 

and buildings. D. 
i lees 

German Activity in Exporting Incan. 
descent Lamps. 

There is food for thought for Ameri- 
can lamp manufacturers in the report 
of United States Consul-General Rich- 
ard Guenther, of Frankfort. Germany, 
respecting the rapid growth of the 
German exportation of incandescent 
lamps. In the year 1901 Mr. Guenther 
says it amounted in value to $664,000. 
in 1907 to $2,000,000; in 1908, $4.780.. 
000; and in 1909, $7,856,000. The ex. 
portation during the first quarter of 
1910 was valued at $3,775,000, against 
$1,737,000 for the corresponding three 
months of 1909. This increase is due 
to enlarged shipments to Great Brit. 
ain, Austria-Hungary, Argentina, Rus- 
sia, Denmark, and Italy. 

—_—+_+»-¢-_____ 


At Racine, Wis., a large number of 
merchants and property owners have 
agreed to pay part of the cost of or- 
namental lighting, Corinthian columns 
to be installed. A number of lights 
will be placed on Wisconsin Street to 
prove an incentive to the movement. 
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STREET LIGHTING IN CHICAGO. 
DISCUSSED BY THE ELECTRIC CLUB. 


The regular weekly meeting of the 
Chicago Electric Club, held on July 13, 
was devoted to a discussion of the new 
extension to the electrie street-lighting 
system of Chicago. 

William Carroll, city 
stated that the city is now supplied 
with electrical energy from the West- 
ern Avenue terminal station of the San- 
itary District of Chicago for the light- 
ing of 12,000 street are lamps. These 
lights are in service on the average 
about eleven hours each night. About 
11,000 horsepower is now supplied for 
this purpose at $15 per horsepower per 
year. The Sanitary District now has 
available surplus energy sufficient to 
supply 10,000 additional are lamps. 
On account of the poor financial status 
of the city, however, it was unable to 
install these additional lamps and the 
necessary lines therefor. The Sanitary 
District has consequently come to the 
relief of the city by offering to take 
over the city’s present lines and sub- 
stations, build additional lines and sub- 
stations. install 10,000 additional are 
lamps or their equivalent, supply the 
current to the substations and operate 
them. While this agreement has not 
yet been concluded, it will doubtless be 
ratified on substantially those terms. 
The installation is to be eompleted in 
three vears and the original cost of 
the additions will be repaid by the 
city within seven years. The city is 
to pay for the energy supplied to the 
lighting circuits at the rate of $15 per 
year for each horsepower of maximun 
demand and $1 per year per are lamp 
or equivalent for the operation of the 
substations; the city will trim and 
maintain the lamps, however. By this 
extension of the electric street lighting 
system the city will save at least $27,- 
000 per year and have the use of the 
Sanitary District’s lines. The latter 
will have the use of the city’s unused 
lines. The additional equipment will 
give a total of 22,000 are lamps in 
street-lighting service. It is estimated 
that 30,000 are lamps would be re- 
quired to light all of the city streets 
along the lines now followed. The city 
has an area of 190 square miles and, 
as much of its outlying portion is still 
vacant, no attempt will be made now 


electrician, 
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to light all of the streets electrically. 
The new agreement does not specity 
that are lamps must be used, and it is 
probable that tungsten and other elec- 
tric lamps will be installed in certain 
sections. No attempt at decorative or 
spectacular lighting will be made with 
the moderate funds available, with the 
exception of the square about the 
County Building and new City Hall, 
which will be illuminated in a model 
manner. 

F. J. Postel suggested making the 
new street lighting a first-class instal- 
lation in every way as it will be in 
service at least ten years. The engi- 
neers should consider they are putting 
in a permanent plant. The lhghting 
requirements in different parts of the 
city are not alike. Are lighting such 
as in downtown and business streets is 
not suitable for residence streets with 
For this the series 
underground 


numerous trees. 
tungsten system with 
duets is probably much more suitable. 
If it is necessary to put up any over- 
head lines, they should be in alleys. 
The ‘‘eity beautiful’? idea should be 
adhered to, also the highest engineer- 
ing ideals. Therefore, it would be bet- 
ter to put in fewer lamps well than 
many poorly. . 

Mr. Carroll replied that it would cost 
at least four times as much to put the 
distributing lines underground as to 
put them overhead. The greatest de- 
mand for electrie street lighting comes 
from streets where trees do not abound 
and the residents are content to have 
the lines placed overhead in order to 
insure getting the electric lights quick- 
ly. The extensions have been laid out 
in districts to contain 1,500 lamps with 
a substation in the center. The high- 
voltage lines to the substations will be 
underground. but most of the lighting 
eireuits will be overhead. Mr. Carroll 
is highly in favor of exclusive under- 
ground service, but in order to do the 
most good in the shortest time he 
thinks overhead distribution will not 
be found objectionable till more funds 
are available to place the wires under- 
ground gradually as street improve- 
ments are made. 

W. A. Jackson said the financial 
question is always an important one in 
any new project, it being desirable to 
get the greatest good with the funds 
available. The steel poles, with only 
one or two wires, already put up by 
the city. have not proved unsightly: 
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in fact, they are quite inconspicuous, 

W. B. Jackson declared that condi- 
tions differ quite considerably in dir- 
ferent parts of the city. Certain streets 
essentially require underground vron- 
duits, while others ean be served as 
well by overhead lines. 

J. G. Pomeroy believed it would he 
a mistake to install lamps that would 
be a back number in about five years. 
He therefore urged the practicability 
of using flame ares, both of the metal- 
lie and impregnated carbon types. for 
business streets and tungstens for resi- 
dence streets. 

J. H. Delaney called attention to 
the lighting of business streets with 
ornamental tungsten clusters along the 
curb-line. About a thousand of such 
posts have been installed in Chicago, 
for whieh the charge to the merchants 
is $1.50 per week, the lamps and posts 
being installed, illuminated and main- 
tained by the central-station company. 

Others who discussed the subject 
briefly were W. R. Bonham, H. B. Gear 
and Geo. IH. Porter. It was decided to 
ask the club’s civie committee. com- 
posed of P. B. Woodworth. W. L. Ab- 
bott, James Lyman, Geo. H. Lukes. K. 
B. Miller, E. A. Rummler and K. P. 
Gaylor, to take up the matter with the 
proper authorities and to suggest to 
them the elub’s ideas on making Chi- 
cayo’s electrical street lighting both 
comprehensive and thoroughly up-to- 
‘date. | 

During the meeting, which was pre- 
sided over by Fred. P. Vose in his usu- 
ally congenial manner, J. H. Delaney 
was appointed chairman of the recep- 
tion committee and Geo. H. Porter. of 
the entertainment committee, reported 
plans for the eclub’s annual pienie to be 
held in August. 

eee EN 
Ornamental Street Lighting Projects 
Advance. 

At Moorhead. N. D., there has been 
eompleted an installation of seventy 
ornamental posts, each carrying a elus- 
ter of five tungsten lamps. tour on 
brackets and one on top. 

At Duluth, Minn., the Great North- 
ern Power Company has placed three 
ornamental five-light posts in front of 
its substation at Fifteenth Avenue and 
Superior Street, with the idea of popu- 
larizing ornamental lighting in the 
West End of the city where there has 
been some talk of installing a ‘white 
wav.” 
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The Government’s Telephone Service 
in London, England. 

A correspondent of the London 
Times writes as follows, comparing 
the telephone serviee of that city with 
that of New York: 

“Among the many annoyances 
which we have to put up with in the 
Post Office service, we might mention 
the following: (1) Interruption by a 
third party during a conversation; (2) 
absolute disconnection in the middle 
of a conversation; (3) connection with 
the wrong number; (4) indistinetness 
of conversations owing to faulty lines. 

“There are many other annoyances 
which it would take too much of your 
valuable space to enumerate. 

“We do not think that the above 
experience Is exceptional, and are sure 
that most business men have experi- 
enced the same annoyance. No amount 
of complaints to the Post Office seem 
to have any effect, and, as we have 
frequently informed them, the service 
is getting worse instead of better. 
When it is pointed out to the telephone 
authorities how much better the service 
is In, say, New York, all they can re- 
ply is that people in New York pay 
more for their service, as if this is any 
justification for giving us a bad serv- 
we. Surely, sir, most business men 
would be willing to pay more if they 
could get a service in London equal to 
that which they have in New York! 
A bad telephone serviee is dear at any 
price, `’ 

E 
Subway Telephone Installations 
Started in Chicago. 

President Harris, of the Subway Tele- 
phone Construction Company, says the 
installation of the automatic telephones 
has begun and that 20,000 telephoues 
will be in operation by October 1. 

Since the company announced that 
the work of installing these telephones 
would he pushed it has carried dis- 
play advertisements in the daily papers 
with a view of popularizing the auto. 
matic service. 
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Wireless in the Far East. 


Consul-General James T. DuBois 
writes from Singapore that wireless 
telegraphy is coming slowly but surely 
to the Far East. Soon the Peninsular 
and Oriental Company will have at 
least fifteen of its vessels equipped with 
wireless apparatus, and the China Mail 
steamers will follow suit. The Ger- 
many Lloyd is preparing to equip its 
Imperial East Asiatie Line. The fit- 
ting up of shore stations is now the 
most serious problem. Last November 
the Princess Alice, of the German 
Lloyd, was caught in a terrifie typhoon 
on its way from Hongkong to Ninga- 
pore. It was equipped with wireless. 
but the force of wave and wind had 
disabled its sending capacity, and while 
it was In constant receipt of messages 
from the British cruiser Kent. then 
anchored in Singapore Bay, it was un- 
able to reply, and this caused intense 
anxiety until the Princess Alee 
reached harbor three days overdue. 

e agate i 
Navy Wireless Stations. 

The Navy Department has decided 
to ereet four wireless-telegraph towers 
on the highest point available in the 
Distriet of Columbia. This deeision 
was made between these fonr towers 
and one very high tower whieh. it was 
suggested, might be ereeted in Wash; 
ington. 

Permission was asked of the War 
Department to ereet sueh towers in 
the grounds of the National Soldiers’ 
Home which has an elevation of about 
250 feet above the spot on which the 
Washington monument. stands. The 
towers will be of steel of light and 
graceful design and may be copied af- 
ter the wireless masts on the big hat- 
tleships. 

The purpose of the towers will be 
‘to afford the Navy Department the 
best opportunity possible for communi- 
eating without interruption with its 
ships far out at sea, and with the land 
stations far removed. Tests recently 
made by the Navy Department lead 


to the belief that communication with 
ships in the daytime 1,500 miles away 
and at night 3.000 miles distant will 
be possible. 
De aa ai 4 
Telephone Suit in Nebraska. 

Suit has been filed in the Supreme 
Court by Attorney General Thompson. 
against the American Telephone and 
Telegraph Company and the Nebraska 
Telephone Company. It is alleged tha: 
the companies have violated the anti- 
trust laws of the state. A temporary 
injunction was asked for, to prevent 
the merger of rival companies, ana 
this was issued by the court. 

Attorney General Thompson also 
asked that the combination be dis. 
solved and the company be ousted from 
the state of Nebraska. 

Lo. a 
To Enforce Wireless Law. 

In order that the Bureau of Naviga- 
tion may be correctly informed as to 
the enforcement of the law requiring 
steamers to carry wireless equipment, 
the collectors of customs have been di- 
reeted to furnish a list of all vessels 
to whieh the act is appheable. The 
statement of vessels Is required to give 
the name of the system of equipment, 
Whether the equipment is owned by 
the steamer or leased, the wave length 
In meters, the range m nautical miles. 
the power in kilowatts, and the eall 
letters. 

It is estimated at the Bureau of Nav- 
ivation that about sixty per eent of all 
steamers subject to the provisions of 
the act are probably equipped already 
with the apparatus required, thus leav- 
ing some forty per cent still to be pro- 
vided. 

z aee 

Nueeessful experiments were made 
recently in an English chalk-pit of eon- 
siderable depth with a new wireless 
telegraphie and telephonie apparatus 
to enable miners to communicate with 
the pit-head. Experiments will shortly 
be made with the same appliances in 
the Rhondda Valley, Wales. 
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The History of the Telephone. 


The Development of the Telephone Exchange—lI. 


The crowning glory of a telephone 
system of today is not so much the 
simple telephone itself, nor the maze 
and mileage of its cables, but rather 
the wonderful mechanism of the 
switchboard. This is the part that 
will always remain mysterious to the 
publie. It is seldom seen, and it re- 
mains as great a mystery to those who 
have seen it as to those who have not. 
Explanations of it are futile. As well 
might anyone expect to learn Sanscrit 
in half an hour as to understand a 
switchboard by making a tour of in- 
vestigation, around it. It is not like 
anything else that either man or na- 
ture has ever made. It defies all meta- 
phors and comparisons. It cannot be 
shown by photography, not even in 
moving-pictures, because so much of it 
is concealed inside its wooden body. 
And few people, if any, are initiated 
into its inner mysteries except those 
who belong to its own cortege of in- 
ventors and attendants. 

A telephone switchboard is a pyra- 
mid of inventions. If it is full-grown, 


it may have two million parts. It may. 


be lit with 15,000 tiny electric lamps 
and nerved with as much wire as would 
reach from New York to Berlin. It 
may cost as much as a thousand pianos 
or as much as three square miles of 
farms in Indiana. The 10,000 wire 
hairs of its head are not only num- 
bered, but enswathed in silk, and 
combed out in so marvelous a way 
that any one of them can in a flash be 
linked to any other. Such hair-dress- 
ing! Such puffs and braids and ring- 
let relays! Whoever would learn the 
utmost that may be done with copper 
hairs of Titian red, must study the 
fantastic coiffure of the telephone 
switchboard. 

If there were no switchboard, there 
would still be telephones, but not a 
telephone system. To connect 5,000 
people by telephone requires 5,000 
wires when the wires run to a switch- 
board, but without a switchboard there 
would have to be 12,497,500 wires— 
4.999 to every telephone. As well 
might there be a nerve-system without 
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a brain as a telephone system without 
a switchboard. If there had been at 
first two separate companies, one own- 
ing the telephone and the other the 
switchboard, neither could have done 
the business. 

Several years before the telephone 
was given a switchboard of its own, it 
made use of the boards that had been 
designed for the telegraph. These 
were as simple as wheelbarrows, and 
became absurdly inadequate as soon as 
the telephone business began to grow. 
Then there came adaptations by the 
dozen. Every telephone manager be- 
came by compulsion an inventor. 
There was no source of information and 
each exchange did the best it could. 
Hundreds of patents were taken out. 
And by 1884 there had come to be a 
fairly definite idea of what a tele- 
phone switchboard ought to be. 

The one man who did most to create 
the switchboard—who has been its dev- 
otee for more than thirty years, is a 
certain modest and little known in- 
ventor, still alive and busy, named 
Charles E. Scribner. Of the 9,000 
switchboard patents, Scribner holds 
600 or more. Ever since 1878, when 
he devised the first 
switch,” Seribner has been the wizard 
of the switchboard. It was he who 
saw most clearly its requirements. 
Hundreds of others have helped, but 
Scribner was the one man who perse- 
vered, who never asked for an easier 
job, and who in the end became the 
master of his craft. 

It may go far to explain the pecu- 
har genius of Seribner to say that he 
was born in 1858, in the year of the 
laying of the first Atlantic cable; and 
that his mother was at the time pro- 
foundly interested in the work and 
anxious for its success. His father 
was a judge, in Toledo; but young 
Seribner showed no aptitude for the 
tangles of the law. He preferred the 
tangles of wire, and as a boy his favor- 
ite playtoy was a telegraph system in 


miniature, which he and several other — 


boys had built and learned to operate. 
These boys had a benefactor in an old 
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bachelor named Thomas Bond. He had 
no special interest in telegraphy. He 
was a dealer in hides. But he was 
attracted by the cleverness of the boys 
and gave them money to buy more 
wires and batteries. One day he no- 
ticed an invention of young Scribner’s 
—a telegraph repeater. 

‘‘This may make your fortune,” he 
said, ‘‘but no mechanic in Toledo can 
make a proper model of it for you. 
You must go to Chicago, where tele- 
graphic apparatus is made.’’ The boy 
gladly took his advice and went to the 
Western Electric factory in Chicago. 
Here he accidentally met Enos M. Bar- 
ton, the head of the factory. Barton 
noted that the boy was a genius and 
offered him a job, which he accepted 
and has held ever since. Such is the 
story of the entrance of Charles E. 
Seribner into the telephone business, 
where he has been well nigh indis- 
pensable. 

His monumental work has been the 

development of the 


multiple switch- 
board — a much 
more brain-twisting 
problem than the 
building of- the 
Pyramids or the 
digging of the 
Panama Canal. 
The earlier types 


C. E. SCRIBNER. : 
of switchboard 


had become too cumbersome by 


1885. They were well enough for 
five hundred wires, but not for 
five thousand. Jn some exchanges 


as many as half a dozen operators were 
necessary to handle a single call; and 
the clamor and confusion were becom- 
ing unbearable. Some handier and 
quieter way had to be devised, and thus 
arose the multiple board. The first 
crude idea of such a way had sprung 
to life in the brain of a Chicago man 
named L. B. Firman, in 1879; but he 
became a farmer and forsook his in- 
vention in its infancy. 

In this multiple board, as it grew 
up under the hands of Scribner, the 
outgoing wires are duplicated so as to 
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he within reach of every operator. A 
loval eall ean thus be answered at once 
by the operator who receives it; and 
ai operator who is overwhelmed by 
a sudden rush of business can be help- 
ed by her companions. Every wire 
that ie into the board was tasseled 
out into many ends, and by means of 
a busy test,” invented by Seribner, 
only one of these ends could be put in- 
to (a: at a time. The normal limit of 
such a board is 10,000 wires, and will 
always remain so, unless a race of 
long-armed giantesses should appear, 
who eould be able to reach over a 
greater expanse of board. At present, 
a business of more than 10,000 lines 
means a seeond exchange. 

The multiple board was enormously 
expensive. It grew more and more 
elaborate until it cost one third of a 
million dollars. The telephone men 
racked their brains to produce some- 
thing cheaper to take its place, 
and they failed. The multiple boards 
swallowed up eapital as a desert 
swallows water, but—they saved ten 
seconds on every call. This was an 
nnanswerable argument in their favor, 
and by 1887 twenty-one of them were 
in use. Since then the switehboard 
has had three or four rebuildings. 
There has seemed to be no limit to the 
demands of the public or the fertility 
of Seribner’s brain, 


93 


Persistent changes 
Were made in the system of signaling. 
The first signal, used by Bell and Wat- 
son, Was a tap on the diaphragm with 
the finger-nail. Soon afterwards came 
a“buzzer.’’ and then the magneto bell. 
In IS87 Joseph O’Connell, of Chicago, 
rouceived of the use of tiny electric 
lights as signals—a brilliant idea, as 
an electrie light makes no noise and 
ean be seen either by night or by day. 
In 1901 J. J. Carty invented the 


“bridging bell,” a way fo put four 


houses on a single wire, with a differ- 
ent signal for each house. This idea 
made the “party line” practieal and 
at once created a boom in the use of 
the telephone by enterprising farmers. 

In 1896 there came a most revolu- 
tionary change in switehboards. AN 
things were made new. Instead of in- 
dividual batteries, one at each tele- 
Phone, a large common battery was 
installed in the exchange itself. This 
made better signaling and better talk- 
ing. Best of all, it saved four seconds 
on every call. Since then there have 
switchboards that are 


Wholly automatic. Few of these have 
been put into use, for the reason that 
a switchboard, like a human body, must 
he semi-automatic only. To give the 
most efficient service, it will always 
need an expert operator to stand be- 
tween it and the public. 

As the final result of all these vary- 
Ing changes in switehboards and Sig- 
nals and batteries, there grew up the 
telephone exehange. This is the solar 
plexus of the telephone body. It is the 
home of the switchboard. It is the 
Vital spot. It is not anyvone’s inven- 
tion, as the telephone was. It is a 
growing mechanism that is not vet fin- 
ished, and may never be: but it has 
already evolved far enough to be one 
of the wonders of the electrical world. 
There is probably no other part of an 
American city’s equipment that is as 
sensitive and efficient as a telephone 
exchange, 

The idea of the exchange is some- 
what older than the idea of the tele- 
phone itself. There were communica- 
tion exchanges before the invention 
of the telephone. Thomas B. Doolittle 
had one in Bridgeport, using telegraph 
instruments. Thomas David had one 
in Pittsburg, using printing-telegraph 
machines, which required little skill to 
operate. And William A. Childs had 
a third, for lawyers only, in New York, 
Which used dials at first and after- 
wards printing machines. These little 
exchanges had set out to do the work 
that is done today by the telephone, 
and they did it after a fashion, in a 
most erude and expensive way, They 
helped to prepare the way for the tele- 
phone, by building up small constitu- 
encies that were ready for the tele- 
phone when it arrived. 

Bell himself was perhaps the first 
to see the future of the exchange. In 
a letter written to some English cap- 
italists in 1878, he said: ‘‘It is pos- 
sible to connect every man’s house, 
office or factory with a central station. 
so as to give him direct communication 
with his neighbors. . It is con- 
eelvable that cables of telephone wires 
could be laid under ground, or sus- 
pended overhead, connecting by branch 
wires with private dwellings, shops. 
ete., and uniting them through the 
main cable with a central office.” 
This remarkable prophecy has now be- 
come stale reading—as stale as Dar- 
win’s ‘Origin of Species,” or Adam 
Smith's “Wealth of Nations.” But at 


ELECTRICAL REVIEW AND WESTERN ELECTRICIAN 183 


the thine it Was a most fanciful dream. 


[EDITOR'S Note.—This is the third part 
of a series of telephone articles by Mr. Cas- 
son on the History of the Telephone. Chap- 
ter Il of “The Development of the Telephone 
Exchange” will be followed by articies on 
“The Telephone in Foreign Countries.” and 
“Litigation Over the Telephone," each in 
two parts. ] 

—————»})>--——___ 


New Telephone Building for Boston. 

The New England Telephone and 
Telegraph Company has, due to the 
greatly increased number of its em- 
ployes, found it necessary to construct 
a large telephone exchange. This build- 
ing, which will oceupy an entire square 
bounded by Oliver, High, Batterymareh 
and Wendell streets, will have an av- 
erage length of 135 feet, an average 
Width of ninety-five feet, and will cover 
a ground area of over 12,000 square 
fect. The total floor space, exclusive 
of hallways, elevators, ete., will be ap- 
proximately 88,000 square feet. 

About nine hundred emplovees will 
move into the building, which has been 
designed to accommodate about twelve 
hundred ultimately. At present these 
employes are located in a number of 
buildings. Several hundred others em- 
ployed in the seven metropolitan ex- 
changes and a number of clerks and 
workmen will continue in present loea- 
tions. 

While the building has been designed 
primarily for office work certain floors 
will be constructed with regard to 
height and strength so as to permit the 
installation of exchange equipment if 
it is found desirable in the future to 
install it. 

There will be four electric elevators 
of the latest model, direct. traction 
type, combining maximum of safety 
and efficiency of operation. The build- 
ing will be equipped with a mechanical 
Ventilating system. The lighting will 
Le universal ceiling illumination. 

—_—___~+-e__ 
English Wireless Bill. 

Sir Edward Sassoon’s bill making 
compulsory the equipment of all pas- 
senger vessels with a wireless system 
passed the first reading in the House 
of Commons recently. It provides that 
all ships, both British and foreign, 
which embark with passengers at Brit- 
ish ports must be provided with an in- 
stallation capable of receiving and 
transmitting a distance of one hundred 
miles. A penalty of $5,000 in the event 
of a failure to obey the law is provid- 
ed. 
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American Telephone Experts to Attend 
International Conference in Europe. 
John J. Carty, chief engineer of the 

American Telephone and = Telegraph 

Company, and C. E. Seribner, chief 

engineer of the Western Electric Com- 

pany, will represent the United States 
at the international conference of tele- 
graph and telephone interests in Paris 
next September, in response to an invi- 
tation from the representatives of the 

French government for American par- 

ticipation in this important convention. 

Among the topics to be discussed at the 

conference are the standardization of 

telephone equipment and the relative 
merits of automatic, semi-automatic and 
manual systems. 
E ach tet 5, 
Important Telephone Merger. 

At the time of going to press it has 
been announced that the Michigan 
State Telephone Company has been 
absorbed by the American Telephone 
and Telegraph Company. 

The finaneial sponsor of the Miehi- 
van organization, the Harris Trust and 
Savings Bank, is reported to have made 
the official announcement, and it is said 
that negotiations for the delivery of the 
majority of the stock of the Michigan 
concern had been on for some time. 

The absorption of the Michigan com- 
pany makes the thirty-first telephone 
company now controlled by the Amer- 
ican Telephone and Telegraph, which 
also ineludes the Chicago Telephone 
Company, the Central Union Telephone, 
and practically all of the systems in 
the eastern cities. 

The holders of the majority of the 
Michigan State Telephone common 
stock, represented by the Harris Trust 
and Savings Bank, will exchange their 
holdings for the shares of the American 
Telephone and Telegraph on the basis 
of five shares of Michigan State for four 
shares of the American Telephone. The 
minority have the same privilege of ex- 
ehange on the same basis as the major- 
ity. 

There are outstanding $6,000,000 of 
ordinary shares and ‘2,285,300 of the 
preferred and over $9,000,000 of bonds. 

—__—__~+--»—_____- 
Chinese Telephone Exchange. 

The development of Chinese tele- 
phone business has been brought to the 
highest degree in San Franciseo, where 
a new Chinese exchange was opened 
recently by the Pacific Telephone and 
Telegraph Company. There is no ques- 


tremely low temperatures. 
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tion that had it not been for the efforts 
of this company in educating the Chi- 
nese in the use of the instruments this 
productive field in San Francisco would 
have gone to waste. 

The new exchange can take care of 
3,000 subseribers. The is a 
Chinaman, the chief operator is a Chi- 
naman, and the operators are Chinese 
girls. There are also three Chinese 
boys employed on the switchboard. 

All the operators can speak English. 
When a call comes in they answer 
‘Hello’? in English. The party calling 
then asks for the party he wishes as, 
“Give me Moy Sing” or “John Hop 
Wo.” The operators are trained so 
that they know the names of every Chi- 
nese subseriber, and a number is not 


manager 


required. 
— eo 
Telephones in the Antarctic. 

Members of the staff of the National 
Telephone Company, of England, have 
presented to Captain Seott a special 
telephone installation designed to en- 
able hin to keep in touch with his ship 
on his coming Antarctice expedition, up 
to a distance of twenty-six miles. The 
instruments are suited for work in ex- 
No trans- 
mission poles will be needed, the wires 
being merely laid a short distance 
apart on the ice or snow, which is a 
nonconduetor. 

—— e 
New Patent Law in Holland. 

The English Mechanic and World of 
Science, on the authority of W. P. 
Thompson and Company, of Liverpool, 
England, states that a new patent law 
for the Netherlands has been passed 
by the Second Chamber of the States 
General, and is almost eertain to be 
adopted by the First Chamber within 
the year. Among the clauses there is 
one for the granting of compulsory li- 
censes at the end of three vears for 
patents which have not been worked 
by the inventors in the kingdom, and 
another requiring compulsory working 
either by the patentee or his licensee 
within five vears from the date of grant 


of the patent. 
a 


Wireless in the Far East. 

Consul General James T. DuBois 
writes from Singapore that wireless 
telegraphy is coming slowly but surely 
to the Far East. Soon the Peninsular 
& Oriental Company will have at least 
fifteen of its vessels equipped with 


Vol. S57—No. 4 


Wireless apparatus. and the China Mail 
steamers will follow suit. The North 
German Lloyd is preparing to equip its 
Imperial East Asiatic Line. The fitting 
up of shore stations is now the most 
serious problem. 


—— eoe --— 
Montefiore Prize for Applications of 
Electricity. 

The couneil of the Association des 


Ingénieurs électriciens sortis de lIn- 
stitut électrotechnique Montefiore. 
Liége, has issued the conditions which 
will govern the triennial award of the 
prize—the ‘‘Fondation George Monte- 
fiore’’—which is to be awarded for the 
first time in 1911. The prize will be 
the aceumulated interest on 150,000 
franes in Belgian three per cent funds, 
and is to be given for the best original 
work in’ Freneh or English on the 
scientific advance and the progress in 
the technical applications of electricity. 
The last date for the reception of works 
to be submitted to the committee of 
award is March 31, 1911. Competitors 
should address M. le Seerétaire-arehi- 
viste de la Fondation George Monte- 
fiore, a l’Hétel de |’ Association, rue 
St. Gilles, 31, Liége. 
—_—__—__@--@— -—_-- 
Telephone Franchise Provides for Un- 
derground Wires. 

According to the Municipal Journal 
and Engineer, the Board of City Coun- 
cilmen, of Dayton, Ohio, meeting as @ 
committee of the whole, agreed upon 
a telephone franchise ordinance drawn 
up by City Attorney Hubbard 
Schwartz. The ordinanee provides for 
the sale of a telephone franchise to the 
highest bidder. It also provides that 
the successful bidder must lay at least 
3,000 feet of its wires under ground the 
first vear and 5,000 each year there- 


after. 
eo 
Electrical Trade Purchases by Argen- 
tina. 


Argentina’s purchases of electrical 
goods, according to a recent report of 
the Belgian legation in Buenos Aires. 
in percentages are from the following 
leading countries: Germany, 49.1: 
United Kingdom, 31.2; United States. 
9.8: France, 3.6; Italy, 3.3: Belgium. 


1.4. 
—___ __- ~ 9-2 
June Exports of Copper. 
The Metal Exchange report 
exports of copper for June 23,430 tons. 
compared with 33.774 tons last year. 


total 


APPARATUS FOR WARPING, 
WINDING, HOISTING, ETC., 
ON BOARD SHIP.’ 


BY JAS. A. LIDDIE. 


lu regard to ship auxiliary ma- 
chinery, there are at least four different 
efficiencies to be considered. There is 
the mechanical efficiency of the ma- 
chine in question. This is the first im- 
portant point for land work, but in 
marine work the mechanical efficiency 
is of no importance if the machine does 
not possess other high efficiencies, such 
as Weight divided by power and volume 
divided by power; reliability, first cost, 
together with annual expenditure, in- 
terest, sinking fund, upkeep, and insur- 
ance. All these and possibly several 
vther efficiencies or properties have to 
be linked together. Even if a piece of 
auxiliary machinery, having to the 
highest degree all the before enumer- 
ated properties, were procurable, super- 
ìutendent engineers and shipowners 
would have great difficulties to over- 
come before introducing these on board 
ship, because the majority of sea-going 
engineers have only a knowledge of 
the steam engine and its characteristic 
properties. If given an internal-com- 
bustion engine or an electrical motor. 
they would subject it to the same work- 
ing treatment as they would a steam 
engine. I hold that the designer of in- 
ternal-combustion engines and electri- 
cal machinery must mect superintend- 
ent engineers and shipowners half wav. 

In the design of electric motors for 
marine work, these are two very im- 
portant quantities to be fixed, because 
if there is no limit to speed and no lim- 
it to temperature rise we may design 
marine motors as small and as light as 
we please. Taking temperature rise 
frst: the size and weight must be con- 
trolled by the class of insulating ma- 
terial at our disposal, but for present 
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ndustrial Power 


day practice no part of a motor should 
be allowed to heat above ninety degrees 


centigrade. Now what determines 
the motor speed? The rotating agents 
present in an electric motor are lines 
of magnetic force acting at right angles 
to electric current. As neither of these 
has any wearing-out effect upon the ma- 
terials through which they pass, we lose 
nothing and gain everything by increas- 
ing the speed of the motor. However, 
as no person hag yet been able to invent 
a means whereby two elements may ro- 
tate relative to each other without bear- 
ing or friction, our motor speed he- 
comes limited from bearing friction. 
Then in continuous-current motors we 
have the brushes and commutator. 
Experiment has determined that to 
give good commutation the commutator 
speed must lie between 2,000 feet per 
minute and 3,000 feet, and nearer 3,000 
feet than 2,000 feet. Thus, if we want 
high spindle speed the diameter of the 
commutator must be small, and above 
certain speeds it becomes impossible 
to construet the commutator to give 
satisfaction. With speeds up to about 
2,000 revolutions per minute on 
sizes up ,to say fifty horsepower, 
there is nothing in commutator or 
bearing design to prevent good results. 
In alternating and eontinuous-current 
motors we have to reckon with centrif- 
ugal force, but the main factor in de- 
termining the speed is the transmitting 
agent which eonnects and links up our 
speed spindle to the machine to be driv- 
en. It is here we are brought face to 
face with the problem which. if solved. 
will save seventy-five per cent to 100 
per cent, compared to the present meth- 
ods of working auxiliary machinery. 
There is a general impression abroad 
among builders of winches, ecapstans, 
hoists, etc., that slow-speed motors are 
essential. Certainly, if resistances or 
controllers are used to regulate or ad- 
just the speed, slow speed is essential. 
because a continuous-current motor 
which has its speed varied must have a 
variable commutator speed, and no de- 


sign ean allow of great variation of 
commutator speed without injurious 
sparking at the brushes. Therefore, 
motors used in conjunction with con. 
trollers must be of slow speed. and 
even then the commutation and spark- 
ing cannot be entirely avoided. Fur- 
ther, the use of resistances or control- 
lers for regulating the speed entails a 
waste of energy, and every motor fit- 
ted with a controller must be consider- 
ably larger and heavier than one with- 
out. 

For many reasons I would not use 
any means of controlling the motor 
speed. What I would propose for con- 
tinuous current is a compound-wound 
motor fitted with commutating poles. 
The motor would, of course, be de- 
signed for constant speed. Such a mo. 
tor ean be made to run absolutely with- 
out sparking on any load and under any 
variation of load, no matter how sud- 
den. l have had a motor as described 
running at 1,700 revolutions per min- 
ute, doing regular work for seven 
months without having the commutator 
or brushes looked to. The motor in 
question works on a variable load, and 
is very often severely overloaded. With 
high-speed continuous-current motors 
properly designed, commutator and 
brushes have no particular drawback. 

Squirrel-cage, three-phase, alternat- 
ing-eurrent, high-speed motors meet my 
ideal design for use with capstans. 
winches, ete.. on board ship. With the 
system | propose the three-phase squir- 
rel-cage motor would require absolute- 
ly no attention from the ship’s engi- 
neers. The only examination it would 
require would he at the time of the 
ship’s annual overhaul. Whether the 
system adopted be continuous or alter. 
nating current, I would not make use 
of any electrical speed control on the 
motors, because, when an electrical 
speed control is brought to act upon a 
motor, the size and weight of the motor 
must be considerably increased, and 
again, high-speed motors do not lend 
themselves to speed control. My de- 
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sign so far has been to get rid of su- 
perfluous weight and volume, and if I 
bring in electrical speed control I im- 
mediately lose what I have tried to 
gain. Considering the present electric- 
al qualification of sea-going men, sup- 
plying an electrical motor with a varia- 
ble speed contro] means that the motor 
will in all probability be standing at 
the moment when it is most required. 
All electrical contact systems, hot wires, 
etc., have a certain amount of unreli- 
ability about them, especially if used in 
various climates. I find even men on 
shore, who have far more opportunities 
of learning how to detect electrical 
faults than men at sea can have, will 
blame the motor for being burnt out 
or the like, when the fault may only 
mean a broken wire in the controller, 
which could be repaired in an instant 
if the man had the ability to find it. 
Thus there are six distinct gains to be 
effected by the use of high-speed mo- 
tors without electrical speed control: 
(1) the weight divided by the power 
gives high efficiency; (2) the volume 
divided by the power gives high effici- 
ency; (8) the power turned out divid- 
ed by the power put in gives high ef- 
ficiency; (4) reliability; (5) small cost 
of upkeep; (6) low first cost. 

With continuous-current motors of 
all sizes above, say, a quarter horse- 
power and alternating-current squirrel- 
cage motors above, say, five horsepow- 
er, some form of starter must be used 
to check the current until the rotating 
part of the motor gets up sufficient 
speed to protect itself. Wire starters 
have some of the drawbacks shown in 
wire controllers, and we are again 
faced with the difficulty of unskilled 
operators, therefore, I propose dispens- 
ing with the ordinary motor starter, 
which is generally constructed of wires 
and sliding copper contacts. In ship 
work the resistance wires when heated 
quickly oxidize and crumble away, and 
are a source of constant trouble. The 
sliding copper contacts, when used with 
insufficient care, become burred and 
burnt at the corners, and thus tend to 
stick. When left idle for some time 
they become encrusted with verdigris, 
which prevents good contact. I dis- 
pense with sliding contacts altogether ; 
in fact, I do away with every movable 
electrical part in the starter, so that 
the electrical conditions remain always 
unaltered, and require absolutely no at- 
tention. I make the resistance of the 
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simplest possible construction, so sim- 
ple in‘fact that it can be renewed at 
any part of the world if need be, with- 
out costing anything. The resistance 
I use is fresh water with soda or oxide 
of sodium. If fresh water and soda 
cannot be obtained for this purpose, 
sea water without the added soda may 
be used. 

The only electrical point requiring 
consideration is the switch for starting 
or stopping the motors. The mechan- 
ical action of this switch should be such 
that its blades have no intermediate 
position between full on and full off, 
or full off and full on, or, in other 
words, it must be impossible for the 
operator to hold the switch in any mid- 
position. This switch can be arranged 
to work mechanically by means of lev- 
er, pedal, wheel, key, or any other de- 
sired method. So far as the electric 
motor is concerned, everything is auto- 
matic and is quite independent of the 
person acting as operator. 

Before leaving the high-speed elec- 
trical motor there is a point worth 
drawing attention to, viz., vertical spin- 
dle motors. With these, even though 
the ship has a considerable list, the 
working conditions remain unchanged, 
and all out-of-balance forces such as 
gravity effects are eliminated. Within 
the past few years several prominent 
motor builders made use of ball bear- 
ings on motors. On horizontal motors 
these proved failures, and the motor 
builders were obliged to go back to the 
old type of bearing. With vertical 
spindle motors ball bearings have 
proved a perfect success, and can be 
run for twenlve months on one lubrica- 
tion. In ship work there are numerous 


advantages to be gained by the use of 


vertical spindle motors. 

I must now come to the question of 
gearing or linking up of the high and 
constant-speed motor to capstans, win- 
ches, and other ship auxiliaries. Belt- 


ing is suitable for fairly high speeds, 


but is quite out of the question in ship 
work. I might consider worm or skew 
gearing. These gears have practically 
reached. their zenith of perfection, but 
the improvements which have been 
made in worm gears have been reached 
more through practical experience and 
tests than through theoretical calcula- 
tions. In fact, from theoretical caleu- 
lation it is impossible to design a worm 
and worm wheel with a bearing surface 
contact ‘greater than the theoretical 
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plane, and that only for one tooth. To 
me the worm and worm wheel have 
a resemblance to Cook and Peary. 
There is a certain amount of doubt as 
to the pole which was reached. With 
the worm and worm wheel there is al- 
ways a certain amount of doubt as to 
the tooth surface in bearing contact. 
The useful purpose of a worm gear 
is generally with very light loads if the 
speed is fairly high. If the load is to 
be heavy, the speed must be very, very 
slow, and if the efficiency is to be 
above fifty per cent, the reducing fac- 
tor must be small. From this it will 
be seen that I must either discard my 
high-speed motors or the worm gear. 
Considering ordinary gears, we have 
several different styles and types to se- 
lect from, viz., rawhide, fiber, paper, 
bronze, cast iron, cast steel, forged 
steel, ete. Then there are the types of 
teeth, such as plain, helical, double hel- 
ical, of involute, eycloidal, or other 
form. I do not think there is any place 
in which we could gain more informa- 
tion regarding wheel teeth than at a 
motor garage where old motor cars of 
every description are repaired. With- 
in the past dozen years a new class of 
engineering has sprung up. It has, 
doubtless, many lessons to learn from 
the older system, but the older system 
has doubtless some lesson to learn from 
the new. I must say that I was com- 
pletely beaten regarding successful 
gearing of the high-speed motor until 
I considered all types of motor-car 
gears. Having now selected a forged 
steel, machine cut, case hardened, short- 
toothed gear, I can settle the maximum 
speed of my electric motor. With ordi- 
nary teeth these gears may have a 
velocity of 6,000 feet per minute. From 
this it will be seen that the continuous- 
current motor speed is settled by the 
commutator, and the alternating-cur- 
rent motor speed cannot be much in 
excess of that of the continuous. There- 
fore I select speeds of 1,700 to 2.000 
up to five horsepower, 1,000 to 1,500 
from five horsepower to twenty horse- 
power, ete. A  2,000-revolutions-per- 
minute motor could be fitted with a 
pinion one foot in diameter without ex- 
ceeding the speed limit. On a motor 
of 2,000 revolutions per minute, how- 
ever, I do not require a pinion of more 
than three inches or four inches diam- 
eter, thus the tooth velocity is only 
one-third or one-quarter the permis- 
sible velocity. Further, these gears are 
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at least twelve times stronger than sim- 
ilar gears in cast iron. In other words, 
a forged steel pimon having machine- 
eut. ease-hardened teeth 1 inch wide 
will de work which would break a 
cast-iron pinion 12 inches in width. 

The next point is the arrangement 
of these gears in such a manner to gain 
the greatest advantages. I again con- 
sulted motor-car gear and gear-box de- 
sign, but failed to find exactly what I 
wanted. I found numerous examples, 
however, the worm parts of which 
showed me what to refrain from doing. 
In avoiding these defects of design I 
was led into a form of gear which has 
viven me surprising results, results of 
which I had not the slightest thought 
when I designed the gear. Some of 
these are of vast importance in con- 
junction with any geared electric 
motor. Every electric motor when 
overloaded, or, in other words, when 
working under crane-rated conditions, 
loses in efficiency on increase of load. 
If the motor is geared to the capstan, 
wineh, ete., by means of gear which 
also falls in efficieney when the load is 
increased, the combined efficiency must 
necessarily be poor, and as the load in- 
creases the current consumption will 
increase out of all proportion with the 
increase of load, and as a rule the 
safety fuse will blow. In marine work, 
for the fuse to blow might mean dis- 
aster. In the bulk of electrical machin- 
ery for deck use, the safety fuses must 
only be safeguards against electrical 
breakdown. 

With high speeds, balance of motion 
is very important, otherwise serious 
vibrations would be set up. By bal- 
ance of motion I mean all turning 
effort forces, mass, reaction, ete. If 
these forces are balanced go that all 
forces in common balance act at ninety 
per cent to the common axis of motion, 
and all act in a common plane with 
their common point of action lying in 
the common axis of motion, then every 
foree is neutralizing every other force, 
and all the energy imparted by the 
motor spindle to the gear is imparted 
by the first set of gears to the second 
set, and thus on until it is used in 
doing external work, such as warping. 
hoisting, ete. If these theoretical con- 
ditions existed, the gear efficiency 
would be 100 per cent, but such con- 
ditions “are impossible. It is possible 
very nearly to balance all forces, but 
it is impossible to avoid a certain 


amount of friction. The frietion with 
Which I have to deal always falls under 
the law of friction between two solids, 
therefore the loss of energy due to 
friction is direetly proportionate to the 
pressure between moving parts. As all 
forces are balanced, the only pressure 
between moving parts takes place at 
the planet studs and the faces of wheel 
teeth. At these points the relative 
movement is very small, the contact 
surface is large in proportion to the 
pressure acting on it, therefore the loss 
of energy is small, and as the wear of 
parts is always proportionate to the 
frictional energy wasted, it follows that 
the wear of parts is small. From tests 
made on this gear it was found that 
the gear efficiency increased as the load 
was increased; thus the gear assists the 
motor on heavy loads, and the current 
consumption of a motor thus geared 
may be looked upon as directly pro- 
portionate to the load. One of the 
great advantages of this gear from a 
constructional point of view is that 
every part is acted upon by known 
forces, the majority of them being sim- 
ple shearing forces, therefore it is an 
easy matter for the designer to calcu- 
late every tooth and pin, allowing an 
equal faetor of safety throughout with- 
out any fear of unknown influences dis- 
turbing or affecting the structure. 

In arranging any warping, hauling, 
or hoisting mechanism comprising a 
motor, gear, and winding apparatus, I 
always design it so that of itself it is 
a complete structure, having the main 
casting in one piece, and such that it is 
always subjected to the lateral stress 
of the rope; thus the driving motor 
and the gear are only subjected to 
balanced turning effort. Then regard- 
ing the space occupied by this gear. A 
fifty-to-one reduction was fitted to a 
five-horsepower motor. The overall di- 
mensions of the gear ease were ten and 
one-half inches diameter by three and 
one-half inches wide. Pinions meshing 
into each other did not differ in diam- 
eters more than two and one-half to 
one. To give a reduction of 350 to 
one at five horsepower, the gear added 
to the motor would only require to be 
tive inches instead of two and one-half 
inches, as in the former case. Such 
gears when fitted to the vertical spin- 
dle motor and lubricated with thick 
black eylinder oil, and after being a 
short time in use, run perfectly silently 
and without the slightest vibration. 
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Were it not for the low efficiency. 
steam is an ideal prime mover for 
warping and hoisting machinery. — [ts 
compressive or cushioning properties 
are exactly what is wanted. For in- 
stanee, a steam capstan when warping 
on board ship automatically slows down 
as the tension on the warp increases. 
When the extension exceeds a certain 
limit the capstan will stand with the 
steam pressure on. To be a suecess an 
eleetrical capstan must do likewise. If 
it cannot do so it is a failure. This is 
where electricity fails, because an elec- 
tric motor keeps up a constant speed 
quite independent of the pull on the 
warp. The current Increases as the 
pull, but the speed remains constant. 
To get over this diffieulty an electrical 
control is used. I have, however, al- 
ready deeided against any electrical 
control on the motor. I have before 
given certain reasons for doing so, but 
here l will give yet another. Electricity 
has practically the same velocity as 
light. There is a certain time element 
in its heating action to cause fusing, 
etc. I hold that the most alert men 
we have are not sufficiently alert to 
deal by hand with electrical energy 
supplied to an electrical capstan. One 
slip in the operator's actions blows the 
safety fuses, and the ship is left to the 
wind. I propose to make the warping 
action of the capstan almost entirely 
automatic. I propose attaching to the 
circumference of the internal toothed 
wheel a magnetic, disk, or oil cluteh 
Which can be tuned to shp at a warp- 
ing pressure below that necessary to 
blow the safety fuses. When such a 
capstan is Warping it will warp at full 
speed until the warp is under full ten- 
sion. Then it will automatically stop, 
and when the tension is slightly slaek- 
ened it will reeommence warping. It 
will continue in this way until the ship 
is Warped to its destination. The fuses 
will not blow unless an electrical 
breakdown occurs. 

An electrical apparatus has one very 
decided advantage over one driven by 
steam. Steam omachmery cean never 
exert more pull than there are pounds 
pressure of steam on the pistons, where- 
as an electric motor ean develop almost 
any power for a short interval. Owing 
to the possession of this property, an 
electrically driven windless could en- 
tirely defeat a steam windlass if ex- 
traecting a fouled anchor or at any sim- 
ilar process. 
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RECHARGING Dry CELLS.— What meth- 
ods can be used to recharge a depleted 
dry cell ?—J. D., Philadelphia, Pa. 

A dry eell that has ‘‘run down’’ 
somewhat, but whose internal resistance 
has not increased very much may be 
‘‘revived’’ to some extent by charging 
it with an electric current not to exceed 
one-half ampere. This is done just as 
in charging a storage battery, that is 
the positive terminal of the circuit must 
be connected to the positive pole of the 
drv cell and similarly the negative ter- 
minals are to be connected together; if 
a 110-volt circuit is available, a sixteen- 
eandlepower lamp should be put in series 
with the cell to cut the current down to 
one-half ampere or less. It should be 
noted, however, as the chemical action 
in a dry cell is reversible to only a 
slight extent, the efficiency of such a 
recharge is extremely low, that is, but a 
very small part of the electrical energy 
put into the cell will be recovered during 
its further use. Moreover, as the initial 
cost of a dry cell is so low and its serv- 
ice in its proper field so long and satis- 


factory, it 1s much more economical to 


throw the cell away when it is depleted 
and to secure a new one, than to attempt 
to recharge it electrically or chemically. 
The latter is generally inexpedient, be- 
cause when the cell is depleted the chem- 
ical activity of all its parts, except the 
inexpensive carbon, 1s usually exhausted. 


JOINT USE oF CONDUITS FOR ELECTRIC 
CABLES AND STEAM PipEs.—What is the 
method generally used for running ex- 
haust-steam heating mains and electric 
light and power feeders when they are 
both in the same trench? Is it practical 
to run the ducts for the wires under the 
steam pipes and have the steam pipes 
run through the center of the manhole? 
—J. F. P., San Francisco, Cal. 

It is not very good practice to run 
electric cables in an underground con- 
duit adjoining steam pipes, because the 
heat from the piping system deteriorates 
the insulation of the cables and any leak- 
age of steam or water is apt to cause 
serious damage to them. Outside of 
tunnel construction, it 1s therefore not 
eommon to use the same trench for 
steam pipes and eleetrie wires. Where 


it is Imperative to put both in the same 
trench because of inability to secure a 
permit for further street opening, it is 
necessary to use the most perfect insula- 
tion for each system and to place the 
two systems not above each other, but 
side by side for accessibility. Paper- 
insulated, lead-covered cables are used 
for the electric system and a thorough 
heat-insulating pipe covering for the 
heating system. Each system is, of 
course, further protected by being laid 
in tile or concrete duct, an independent 
line of ducts, separated as far as possi- 
ble, serving for each system. Independ- 
ent manholes should be provided for 
each system. 


INTERCHANGEABLE MOTORS FOR VAC- 
UUM CLEANERS.-—What kind of motor 
operates either on direct-current or 
alternating-current, such as certain small 
vacuum cleaners use? What size of 
motors can be operated in this way ?— 
J. H. C. B., Manitowoe, Wis. 

The series compensated commutator 
motor can be used for either direct-cur- 
rent or single-phase alternating-current 
circuits. Although for electric-railway 
service they have been made in large 
sizes, they have not yet been extensively 
used in general service. A line of these 
motors in sizes up to one-fourth horse- 
power has heen employed on certain vac- 
uum cleaners and is said by its manufac- 
turers to give equally good results on 
both kinds of current. Thev are also 
used to a limited extent for small fan 
motors. When operating on alternating- 
current circuits they do not give quite 
as high an efficiency as on direct-current 
circuits of equal voltage. If used for 
more than short intervals they are also 
apt to give more trouble from sparking 
and heating on alternating current than 
on direct current. 


CURRENT DENSITY IN BrusnEs.—How 
many amperes per square inch will ear- 
bon, leaf copper and wire gauze brushes 
carry on a commutator of a direct-cur- 
rent machine without sparking or heat- 
ing while running continuously ?—I. 
M., Chicago. 

The following are the most commonly 


used current densities in amperes per 


square inch of brush surface in contact 
with the armature: 

Carbon, 35 to 42 amperes. 

Woven wire or gauze, 130 to 150 am- 
peres. 

Leaf copper, 170 to 200 amperes. 


TUREE-PHASE ALTERNATOR USED AS 
SINGLE-PHASE MACHINE.—How much 
load would a three-phase alternator 
pull as a single-phase machine ?—M. L, 
Chicago. 

The output of a single-phase alterna- 
tor is equal to E I cose watts, where E 
is the electromotive force in volts, I the 
current in amperes and cose the power 
factor. For a three-phase generator 
the output is V3 E I cos 6, where E 
is the voltage between any two phases 
and I the current in any of them. Con- 
sequently, if a three-phase generator is 
operated as a single-phase machine, 
that is, with a load on one phase only, 

1 1 
the output will be only = 
V3 1.732 
0.577 as great as when operating as a 
regular three-phase machine. 


EFFECT OF TEMPERATURE ON BATTERY 
ELECTROLYTE.—Please tell me if there 
is a formula by which to calculate, or a 
rule that may be used to tell how the 
temperature affects the specifie gravity 
of the electrolyte in storage batteries. 
If the gravity is 1198 at ninety degrees. 
what would it be at seventy degrees?— 
J. W. H., Vinita, Okla. 

An increase in temperature of the 
dilute sulphuric acid, which forms the 
electrolyte of nearly all storage bat- 
teries, increases the volume of the 
liquid slightly and therefore lowers the 
specific gravity. Between the limits 
met with in practice, an increase of 
three degrees Fahrenheit in tempera- 
ture reduces the specific gravity one 
point and conversely a three-degree de- 
crease in temperature increases the 
gravity one point. Thus, if the gravity 
is 1198 at ninety degrees, it will be 
practically 1205 at seventy degrees 
and 1196 at ninety-six degrees. This 
rule holds for a variation in tempera- 
ture only. all other conditions, heing 
assumed to he the same. 
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FINANCIAL REPORTS OF ELEC. 
TRICAL COMPANIES. 
CUMBERLAND TELEPHONE AND TELEGRAPH 

The report of the Cumberland Tele- 
phone and Telegraph Company for the 
month of Mav and five months ended 

May 31. 1910, compares as follows: 


1910 1909 

NGI IMSS. or ior nee a $ 570,195 $ 524,954 
FAPENSGS ope fede i eR eat 322.5340 279,454 
May net gre eho wee aes 247,555 227.500 
Charees and taxes ....... 47.717 41.110 
Mav surplus 199,938 186.500 
Five months grose ... 2,800,846 2 643.848 
ENTIENSOS oben he awe eR ra Aaa 1,596,637 1,514,125 
Five months net ...... 1,204,209 1,129,723 
Charges and taxes ....... 239,311 214,2s2 
Five months surplus . 964.595 915,441 


LAKE SHORE ELECTRIC. 

The report of the Lake Shore Elee- 
trie Railway Company, for the month 
of May and five months ended May 31, 
1910, compares as follows: 


1910 1909 
May BOSE ‘ital oa Laon f $ 100,424 $ 89.534 
Operating expenses and 
CANOE hoaa man EENE oa 52,983 47,111 
Mav met Been ge iown sey odes al ai 47.441 42,423 
Interest en eee a 35,035 34,58] 
May sturplus oo. ...000... 12,405 TN 
Five mionths peross..... 0.” 423,194 375.551 
Operating expenes and 
VINER O aray PSE e aE edi ce 246,453 229.592 
Five months net ........ 176,741 149.25: 
UNVEROSE hn: BBS paca dun ns 173,555 172.171 
Five months surplus .... 2,582 pee eS | 


MEXICAN TELEPHONE AND TELEGRAPH. 

The report of the Mexiean Telephone 
and Telegraph Company for the month 
of May and three months ended Mav 
31. 1910, compares as follows (in Mex. 
lean currency) : 


1910 1909 

Mav UVES pelena eie og idee $ 45.988 $ 37,444 
Expenses oessa ue. 21,553 17,589 
May Bet oopen. 24,135 19.855 
Three months gross... 136,111 109,564 
Expenses eg tips as 64,426 51,983 
Vitee months net ...... 71,685 57,881 


LONDON UNDERGROUND. 
The associated companies of the Un- 
derground Electrie Railways Company, 
ot London. report for the month of May, 


1910, compared as follows: 
Metropolitan District Railway: 


és 1910 1909 
ATOMS: TOCOINUR: vo iccee oes e es £59,661 £52,791 
arking expenses ......_._ 26,442 27,296 
Net receipts L IIN 33,219 25,495 
ar aker Street & Waterloo Railway: 
eS APUCOIOUB kiere reer ai £16,157 £15,004 
Working expenses . 2270177" 7.328 7,494 
Da TECEIPIS weed aca en eua 8,824 Tole 
oo Northern, Piccadilly & Brompton Rail- 
Gross receipts l... uuu.. £28,158 £26,381 
vrking expenses ....._) | 14,061 14,352 
Net receipts oo... 000000. 14,097 12,029 
ie haring Cross, Euston & Hampstead Railway: 
TOSS POCO oo eye oe oe £18435 £18,784 
Working "Npenses Lolou. W480 10,284 
Net reempts oc. oo 8.455 8,504 


London United Tramways, Ltd.: 


Gross receipts L, oL. £32 656 £32,961 
Working expenses UUL, 20.6580 18,892 
CO CRCOIDES: ccc dks 11,976 14,069 
Moral all companies: 
VOSS receipts. a.u.. £155,067 £145,921 
Working expenses 0007777". 78.491 78.314 
Net receipts oo... 0000000! 76,576 67.697 


AMERICAN LIGHT AND TRACTION. 
The American Light and Traction 
Company reports earnings for the month 


of May and five months. compared as 
Tallows- 


1910 1909 
May gross oee a $ 2M4 $ 222,327 
ENpenses Gooch ewe kbs es S998 Suo 
May net leoa. o 264,046 213,397 
Five months’ gross.,..... 1,513,822 1,308,808 
expenses aaaea aaa. 40,629 44.137 
Five months’ net........ 1,465,193 1,264,670 


NIAGARA, LOCKPORT & ONTARIO. 
The report of the Niagara, Lockport 
& Ontario Power Company for the 
month of May and five months ended 

May 31, 1910, eompares as follows: 


May gross .................. $ 40,429 $ 30,23 

OND” He EE TE EEE 25.056 15.675 
SUEPIUS. Silos Saks geese E eee 4,823 5,158 

Five months’ gross........... 201,757 139,52 

NOUT see re A a tid R e AEA J26,847 T3LDLS 
Five months’ surplus....... 22,6080 30,649 
*Deficit. 


CENTRAL & SOUTH AMERICAN TELEGRAPH. 

The Central & South American Tele- 
graph Company’s estimated report of 
earnings for the quarter ended June 30, 
1910, compares as follows: 


1910 1909 
CETUS prre ua EE yp gitar $435,000 $365,000 
ENPENSE oop Cerne bob caw eek we 162,500 163,000 
DMO: 66 See a kag ts ate x 272,500 202,000 
Other imeome .............. 2,750 2,500 
Total income aoaaa 0.02. 275,250 204,500 
Dividends aaeoa aaao. 143,565 143,505 
Surplus sansi eed ca athe dos gare nas 131,685 60,935 
Previous surplus .........00.. 1.555.151 1.495,492 
Total surplus .......0...... 2,017.26 1,506,427 


MEXICAN TELEGRAPH COMPANY, 

The Mexican Telegraph Company’s 
report of estimated earnings, for the 
quarter ended June 30, 1910, compares 
as follows: 


1919 1909 
Tratie Receipts... ........... $207,000 $165,000 
ENPeENSES 28.0 Are wack ahaa ek soe eek 42,500 41,990 
NGU ca ai aie te ater na E Brak 164,500 124,000 
Other Income... . oc. ee eee 26,000 21,000 
Total income......... 00.008. 190,500 145,000 
To Mexican government...... KARTALI 7.000 
Balam rahe oa ng hot dg Re ee E 181,000 a7 000 
Dividends poeanana nenaon. SMO SY 720 
SUrpIUS ne ear a aea eana Kh “1.265 40,080 
Previous Surplus.............. 2.307.874 = 2,091,611 


Total surplus............... 2.399,139 2,139,391 


MONTREAL STREET RAILWAY. 
Tbe report of the Montreal Street 
Railway Company for the month of May 
and eight months ended May 31, eom- 


pares as follows: 


1910 1909 
MAy PROSE kop ts y cugsared news $370,234 $320 830 
EXPENSES oh Petal ewe Ces kee 199,617 181.147 
NEU Net 4 a is 6 eledeerw era sceane docx 170,617 148,102 
CONES gh creed leer Be Peele cons 34.435 45,89] 
May Surplus, os coe scki cca ne 116,182 102,301 
eight) months’ gross.........2,707,235 2,437.05; 
EXpensegS 2.6... ec eee ees 1,607,443 1,501,283 
ixt t months’ net..........1,999,792 935,773 
COU A E E be 318,550 284,557 
Leight months’ surplus...... 781,242 651.216 


KINGS COUNTY ELECTRIC LIGHT. 
The report of the Kings County Elee- 
trie Light and Power Company for the 
month of May and five months ended 
May 31 compares as follows: 


1910 1909 
May TOSS ee ace dn aie sabes $ 340,101 $ 2976877 
ENPEDSES aona eenean ble dee 169,380 146,525 
Mavo- NOES 2852 u ee pnu daa Sua 170,72 151,145 
CD TTE A e E E A 100,773 ASSR? 
Mav surplus oo... 0.0.20... 69,948 H205N] 
Five months’ gross......... 1,754.154 Liosh Tas 
Expenses 2 cote Pearce a8 Gat ee 824,400 ano, 742 
Five months’ net......... 929,754 811,026 
CHUPT BOR: o raro neee ne ee ek 507,025 435.261 


Five months’ surplus..... 21729 372,765 
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| AMONG THE CONTRACTORS 
AND SUPPLY MEN 


To know what fs goling on among the men 
who do things and those who supply the Mate- 
rial for the doing ds always Interesting, The 
actual happenings of the day with the contrais- 
tors and the men who furnish them with supplies 
of all kinds, accurately reported from all parts 
of the country, is the object of this department, 


TRIC COMPANY, 


THE WEED ELECTRIC COM- 
PANY, Eugene, Ore., installed the 
hghting tixtures in the Eagles’ Build- 
ing in that city. 

THE BUFFALO ELECTRIC COM- 
PANY, of Buffalo, N. Y., has the con- 
tract, at $150, for electrice wiring in 
the addition to the guardhouse at Fort 
Porter, N. Y. 

NICHOLAS H. THORPE, New York, 
N. Y., has been awarded the contract 
for construction, repairs and wiring 
and fixtures at Governor’s Island. 
The contract price for the work com- 
plete was $1.240. 

THE ROSEBERRY-IENRY ELEC- 
Grand Rapids. 
Mich., was awarded the contract for 
installing conduits and wiring for the 
electric eall-bell service in the United 
States public building in Grand Rapids. 

THE MARSIZALL-WELLS HARD. 
WARE COMPANY, of Duluth, Miun., 
was recently awarded the eontract for 
installing electrical equipment. in the 
lighting plant at Aurora, Minn. The 
contract price for work on the plant, 
whieh is a municipal one, was $2,300. 

THE F. E. NEWBERRY ELECTRIC 
COMPANY, St. Louis, Mo.. was award- 
ed the contract for installing conduits 
and electric wiring and gas piping in 
the United States postottice, St. Louis. 
Mo. The time for completion of the 
contraet is December 31, and the price 
$15,588. 

THE STAR ELECTRIC COMPANY, 
Woonsocket, R. L, has secured the 
contract to wire, install lights, switeh- 
boards and motors in the new Samo- 
set mill at the Cold Spring, Between 
600 and 700 Tungsten ineandescent 
lamps will be used to light the plant, 
The machinery in this mill will be di- 
reet driven by three-phase alternating- 
current motors, aggregating approxi- 
mately 150 horsepower. 

—_—-—__~>-2-@—___ 

The city conneil of Des Moines, lowa. 
has given permission to the arehiteets 
of the new city hall to install smokeiess 
furnaces under the boilers for use in 
that building, 
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New Electrical and Mechanical Apparatus and 


MAKING HARD RUBBER FOR 
TELEPHONE USES. 


BY F. S. MALM. 


Hard rubber plays an important part 
in the manufacture of telephones and 
telephone apparatus. Receiver shells, 
transmitters and many other objects 
just as familiar to every telephone user 
are made from vulcanized rubber 
either alone or in composition. 

At Hawthorne, Ill., situated in the 
group of buildings which constitute 
the largest telephone manufacturing 
plant in the world, is located the 
Western Electrie Company’s hard-rub- 
ber factory. The company found that 


FIG. 1.—RUBBER INSPECTION DEPARTMENT. 


it was able to save a considerable profit 
which formerly went to middlemen by 
making its own hard rubber, and at 
the same time was able to assure its 
customers of the quality of this por- 
tion of its telephone product. Its well- 
equipped rubber plant now plays a 
prominent part in the maintenance of 
the high standard of its ‘‘Bell’’ grade 
apparatus. 

Rubber is a product of several species 
of trees, vines and shrubs. These occur 
in the torrid zone, but the rubber that 
eomes from different parts of this vast 
belt differs greatly in its physical and 
ehemieal properties. Rubber results 
from the juice ‘‘latex’’ of a tree or 
vine, a milk-lke fluid holding small 
globules of rubber in suspension, and 
other substances in solution. The latex 


Appliances. 


is obtained by cutting incisions into 
the bark of the tree and allowing it 
to drip into receptacles, after which 
the rubber is separated out by coagu- 
lation. | 

Para rubber coming from South 
America is the best quality of all rub- 
ber. It results from the latex taken 
from the gigantic tree, the Hevea Bra- 
ziliensia. Para rubber, which the 
Western Electric Company uses, comes 
in the form of large biscuits which pos- 
sess an odor similar to smoked ham, 
and has a strength and elasticity which 
is unapproached by any other grade of 
rubber. It contains approximately 
twenty per cent of water, as well as a 
small amount of dirt and other im- 


purities which must be entirely elimi- 
nated before it can be used in hard- 
rubber manufacture. Numerous grades 
of rubber come from Africa, Asia and 
Madagascar. Most of these grades 
result from the latex of the giant vine 
of the Landolphia species. 

In spite of the best methods of 
coagulation, it has been found impos- 
sible to rid the rubber of such impuri- 
ties as sand, bark from the tree and 
water, which causes the high shrinkage 
of many rubbers now on the market. 
All lots of erude rubber coming to the 
Hawthorne plant are inspected, and 
owing to the fact that all rubbers vary 
in cleanliness, the dirtier proportions 
are given especial attention in the 
washing operations. The erude rubber 
is first softened in hot water, this being 


done in a large steel tank with a ca- 
pacity of several tons. 

The washing equipment consists of 
washing mills, provided with corru- 
gated rolls, and a water pipe carrying 
wash water running parallel to the 
rolls along their whole length. 
pipes are perforated and thus allow a 
constant stream of water to play upon 
the rubber while it is being passed be- 
tween the rolls. The time required to 
wash crude rubber properly will de- 
pend upon its condition, as in every 
instance it must be done so effectually 
that after being washed and dried the 
rubber must show a percentage of min- 
eral matter under a certain definite 
figure before it can be used. In this 


FIG, 2.—SECTION OF VULCANIZING ROOM. 


way all contamination of hard rubber 
with such injurious substances as sand 
and bark will be removed. After the 
rubber has been thoroughly washed, it 
is passed between the rolls of a finish- 
ing mill, where it is rolled down to a 
thickness of one-eighth of an inch. 
It is absolutely necessary that all 
rubber before being put into a mixture 
shall have become perfectly dry. To 
accomplish this a large drying room. 
provided with racks upon which the 
sheeted rubber is hung until dry 
enough for use, is employed. The time 
for drying varies with different grades 
of rubber. The drying room is 
equipped with heating pipes and ade- 
quate ventilation so that the tempera- 
ture may be controlled at all times. 
Hard or, soft rubber can be made 
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by varying the percentage of sulphur, 
but the proportion forty per cent of 
sulphur and sixty per cent of rubber, 
vuleanized at the proper temperature, 
will produce the best hard rubber. 
Nothing can be found which can be 
used so effectively for a vuleanizing 
agent as sulphur. The form of sul- 
phur used in making hard rubber is 
that known commercially as ‘‘flowers 
of sulphur.’ It is the ordinary octa- 
hedral sulphur, melting at 238 degrees 
Fahrenheit. Commercially it contains 
a small amount of moisture and also 
from 0.1 to 0.2 per cent of sulphur acid 
which has been formed by oxidization. 
The combination of sulphur and rub- 
ber is brought about mainly by heat. 
No vulcanizing action at all takes place 
before the melting of sulphur, and it 
proceeds very slowly at temperatures 
under 250 degrees Fahrenheit. 

The nature of vulcanization is very 
little understood. Some claim it is a 
solution of rubber in sulphur; others 
affirm that surphur merely adds itself 
to rubber as an addition product simi- 
lar to action of sulphur upon certain 
vegetable oils. Others, again, say that 
the process is a substitution process and 
that sulphur replaces part of the hy- 
drogen in the rubber, with the forma- 
tion of hydrogen sulphide. 

The most plausible of all these ex- 
planations at the present time is the 
second—that vulcanized rubber is an 


addition product of rubber and sul- . 


phur. When a piece of rubber is vul- 
canized properly with sulphur, no evi- 
dence of sulphur can be seen in the 
piece. Even upon heating above the 
melting point of sulphur no sulphur 
globules can be seen oozing from the 
piece. That the sulphur has changed 
is evident, for when the same piece of 
vuleanized rubber is extracted with 
boiling acetone in which sulphur is 
soluble, only a small part of sulphur 
can be dissolved out. When hard rub- 
ber contains more than thirty-three 
per cent of sulphur the balance will re- 
main in the free state. 

In making hard rubber at the Haw- 
thorne plant the requisite kinds of rub- 
her and the required percentage of 
sulphur are weighed out and thor- 
oughly mixed on mills. The resulting 
mixture is cut from the mills, rolled 
into vonvenient-sized lots and is taken 
from here to the various departments 
Where it is to be made into hard-rubber 
parts. Hard-rubher sheets are made 


ELECTRICAL REVIEW AND WESTERN ELECTRICIAN 


in the well-known way, by warming 
up on the mill and calendering the rub- 
ber to size. The equipment consists of 
a large calender, which is a machine 
used for rolling the rubber out into a 
defimte sized sheet. The sheets of rub- 
ber are in turn placed in ears and put 
Into large vuleanizers. These vulean- 
izers are heated by steam, the heat 
being increased very earefully and 
gradually. The length of vuleanization 
depends, of course, upon the size and 
quality of the sheets to be made. 
Rods and tubes are made from rub- 
ber mixtures on regular tube machines, 
which consist of a steam-jacketed eyl- 
inder in which a forcing screw is re- 
volved, causing the rubber which is fed 
into the cylinder to be squirted out 
through a sizing die. After this opera- 
tion they are vuleanized in yuleanizers 
similar to those in which sheets are 
made. The tubes are made similar to 
rods with the exception that the cen- 
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New Potentiometer. 

There has recently been placed upon 
the European markets, by H. Tinsley & 
Company, South Norwood, London, the 
potentiometer shown in the accom- 
panying illustration. This is said to 
be the first instance of an instrument 
in which the actual phase relation of 
voltage and current can be directly 
read off on a dial in degrees or power 
factor, at the same time that the value 
is accurately measure by a potentio- 
meter method, thus insuring all the ad- 
vantages of range and proportionality 
of readings exactly as in direct-current 
work. 

The instrument consists of a stand- 
ard form of direct-current potenti- 
ometer to which 1s added a dynamonie- 
ter for indicating the current in its 
coils. A phase-shifting transformer 18 
added in the right-hand bottom cor- 
ner by which this current can be 
brought into correet phase relation 
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tral hole is formed by the aid of a 
pin in the tubing machine. After leav- 
ing the tubing machine the tubes are 
placed on steel rods on which they are 
vulcanized to obtain a tube with definite 
size hole. The rods and tubes after 
vulcanizing are finished to size, and, if 
necessary, buffed and polished. 
Hard-rubber receiver parts are made 
from rubber mixtures which are milled 
and calendered as for sheets. These 
sheets are then cut Into blank pieces 
which are placed into metal dies, 
pressed into the required shape and 
vuleamzed. The dies in which these 
parts are vuleanized are placed in a 
steel form so arranged that a eertain 
number of dies can be heated at the 
same time. The mixtures of rubber 
used are of course adapted to the par- 
titular use to which the parts are put. 


with the current that is being meas- 
ured, by simply turning a tangent 
screw. 

By means of a change-over switch 
the potentiometer is either fed with 
direct current from a battery and used 
with a galvanometer in the ordinary 
manner or fed with alternating cur- 
rent from the phase-shifting trans- 
former and used with a vibration 
galvanometer or other alternating-eur- 
rent detector. 

The instrument is most conveniently 
designed for the rapid and accurate 
measurement of both direct and alter- 
nating currents and voltages. Vector 
diagrams, which have been drawn 
from its readings, show a remarkably 
good result, even when measuring al- 
ternating currents in a condenser or 
aeross an inductive coil. 
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Vertical Carbon Flame Arc Lamp for 
Direct-Current Series, Multiple 
and Multiple Series Service. 

The efficiency, pleasing appearance, 
and quality of light which character- 
izes the flame are lamp has rendered 
it pre-eminently adapted for the eco- 
nomiecal illumination of large areas, 
and it is now generally conceded that 
‘the flame are lamp is a most efficient 
illuminant, and that the penetrating 
-quality of the brilliant, golden yellow 
light is such that even under the most 
adverse atmospheric conditions, such 
as those imposed by fog or smoke, it 
provides a highly satsifactory illumina- 
tion. 

Previous to the advent of the 6.6 am- 
pere vertical carbon direct-current 
flame are lamp manufactured by the 
General Electric Company, the instal- 
lation of flame arc lamps on 6.6 ampere 
direct-current circuits was not entirely 
satisfactory on account of the large and 
wasteful resistance necessary. This 
new lamp is designed for connecting 
directly in a 6.6 ampere direct-current 
Gireuit without any change in the sys- 
tem, simply replacing the other lamps 
where desired. 

Although these lamps are now made 
for direct-current service only, they 
find a wide application, being suitable 
for lighting squares, parks, or special 
store sections in cities where the 6.6 
ampere series luminous are, or ‘the 
series direct-current enclosed 6.6 am- 
pere systems is used for street lighting. 
They are adapted for multiple and 
multiple series service in addition to 
the above. 

The lamps are equipped with a light 
opal globe and a twenty-six-inch dif- 
fuser. The casing, which is of copper 
with black oxidized finish, is made up 
in two sections so arranged that, by 
telescoping the sections, the mechan- 
ism is exposed, rendering it unneces- 
sarv to remove the entire casing in 
order to see that the lamp is properly 
trimmed. 

The are is held in the same position 
at all times, as the mechanism is of the 
focusing type. With the exception of 
this feature, the lamp mechanism is 
similar to that used in the standard 
direct-current inclosed lamp, which has 
given perfect satisfaction during years 
of service. 

The lower earbon holder is provided 
with a ball and socket joint to allow 
perfect alinement of both carbons. A 
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life of about twenty hours is obtained 
with one trim when the lamp is ad- 
justed for 6.5 amperes. The design 
and the materials used are such as to 
combine attractive appearanee, great 
strength and durability. 

This increased efficieney, combined 
with the fact that lamps may be con- 
nected directly in the circuit offers the 
central stations operating direct-cur- 
rent an opportunity to take over the 
lighting of founderies. wharves, ete. 

— eo 
Universal Shears for Channels. Angles 
and Plates. 

The accompanying illustration shows 
a view of a motor-driven universal 
shear for squaring and mitering ehan- 
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fourths inch, and channels up to fifteen 
inches by three-fourths inch. Each 
shear is controlled by its own clutch, 
and the machine can be operated simul- 
taneously by three groups of men with- 
out interfering with one another. 

The frames, plungers, pendulums, 
clutches, and all parts subjected to 
severe shocks are sem1i-steel castings. 
The shafts are made from hammered 
steel containing from .4 to .5 of one 
per cent carbon. The gears are pro- 
vided with long hubs which extend 
through the gear casings. Particular 
attention has been given to obtaining 
satisfactory lubrication for all bear- 
ings. An especially designed automatic 
stop motion on each shear throws out 


MOTOR-DRIVEN SHEARS FOR CUTTING CHANNELS, ANGLES AND PLATES. 


nels, angles and plates, used in struc- 
tural steel work. This machine was 
built especially for the Marine Depart- 
ment of the Maryland Steel Company, 
Sparrows Point, Maryland, but would 
be found very useful in any iron works 
where steel forms must be eut for con- 
struction work. 

This machine has a coping attach- 
ment at one end, a plate shear at the 
other and two intermediate forty-five- 
degree angle shears. The coping at- 
tachment can also be used as a punch. 
The plate shear will cut angles up to 
six inches by six inches by one inch, or 
eight inches by eight inehes by three- 


the clutch when the shear reaches the 
highest point of its travel, while a sim- 
ilar automatic stop on the coping de- 
vice is adjustable, thus allowing the 
plunger to be stopped at any predeter- 
mined point in its downward stroke. 
The net weight of this machine is 
approximately twenty-three tons and 
it is designed throughout for long life 
under most severe service. It is built 
by the Covington Machine Company of 
Covington, Va., and is equipped with 
a twenty-five-horsepower type 5 direct- 
current motor manufactured by the 
Westinghouse Eleetrie and Manufac- 
turing Company, Pittsburg, Pa. 
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THE MEGGER--AN INSTRUMENT 
FOR INVESTIGATION OF THE 
CONDITION OF INSULATION. 


BY ARTHUR J. ROWLAND. 


One of the things which it has been 
most difficult if not impossible for an 
electrical engineer to know about is 
the condition of the insulation in the 
apparatus upon his system. A failure 
in the insulation of a dynamo or cable 
may lead to most serious consequences 
in a generating station or even in a 
whole system. One little fault may 
produce thousands of dollars worth of 
damage and cause a shut down, the re- 
sult of which will be not only a direct 
money loss, but also a loss of the sense 
of security of service on the part of 
customers—a most valuable asset. 

In modern practice apparatus is 
tested for break-down by the applica- 
tion of alternating electromotive force 
at high voltage, usually at the works 
of the manufacturer, and then through- 
out the period of use the owner takes 
the chance of break-down. The appa- 
ratus Which has been available for the 
purpose of detecting insulation faults 
shows them only after they have de- 
veloped. Most central-station engineers 
do not place much dependence on tests 
or instruments. They seem to take the 
view that defeets in insulation cannot 
he anticipated and the results of de- 
fects, when they come, are to he expect- 
ed. like other things whieh are inevit- 
able. It is simply their part to be al- 
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ways alert and ready to meet the emer- 
geney when it arrives. 

Everyone knows that insulation is 
said to have two properties; one its 
insulation resistance and the other its 
strength to withstand break-down. 
Whether failure of insulation is due to 
a diminishing resistance which allows 


DIAGRAM OF INSTRUMENT 
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more and more current to leak through 
it until at last the break-down comes, 
or due to an actual disruptive break- 
down, cannot be here discussed. On 
viven apparatus we know it is unsafe 
to apply a break-down test—it may be 
unsafe to apply normal electromotive 
foree when the insulation resistance is 


FIG. 1. THE MEGGER. 


low. On given apparatus a constant 
deterioration in insulation resistance is 
direct evidence of impending failure 
or break-down. It is certain at least 
that for given materials a low insula- 
tion resistance and a low strength 
against break-down go together. For 
example, doubling the thickness of an 
insulator inereases both the insulation 


and the break-down volt- 


resistance 


age. Its then of importance to know 
something about insulation resistance 
for all sorts of commercial apparatus. 
Up to recent years, however, the in- 
tricacy of apparatus and the involved 
measurements necessary if high resist- 
ance is to be measured, and the lack 
of necessary sensibility in apparatus of 
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simple construction for lower values, 
has made it impossible for most people 
to really keep traek of a thing which 
is of the highest importance where a 
continuance of safe operation is desir- 
able. 

A few years ayo a direet reading in- 
sulation resistance instrument was in- 


FIG. 4. THE MOVING SYSTEM. 


vented by Sidney Evershed. Under the 
name of the Megger this has been man- 
ufactured for several vears in England. 

It has come to be well known and its 
value to be well understood in some 
parts of the world. 

The Megger complete and ready for 
use is illustrated in Fig. 1. This shows 
the instrument one-sixth of full size. 
The insulation resistance to be inves 


INTERIOR VIEW. 
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tigated is connected between the bind 
ing posts, one of which is marked 
‘line’? and the other “earth. The 
erank is turned at fair speed and the 
amount of insulation resistance in meg- 
ohms read from the seale. The whole 
process requires a few seconds; the 
operation čan be condtcted by anvone. 
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The Megger is portable, weighing about 
twenty pounds. It is self-contained 
and is not affected in any way by its 
surroundings. The scale may be 
marked up to 2,000 megohnis. 


In Fig. 2 is shown diagrammatically 
the arrangement of the interior parts. 
Figs. 3 and 4 show the interior con- 
struction and the moving system re- 
spectively. Referring to Fig. 2 we see 
that permanent magnets M M are so 
arranged that a closed magnetic circuit 
is formed. In this magnetic circuit at 
one end a pair of pole pieces are placed 
between which a dynamo armature re- 
volves. At the other end is another 
pair of pole pieces, within the field of 
which the moving system works. The 
dynamo, driven by the erank placed 
as shown in Fig. J, furnishes the elec- 
tromotive force by means of which the 
instrument operates. It usually sup- 
phes either 250 or 500 volts; and this 
is generated on a drum armature by a 
winding so arranged that the various 
coils end on commutators of peculiar 
dise form, the edges of which at op- 
posite sides are gripped by spring 
washers. 

The moving system is made of three 
coils rigidly connected to each other 
(see Figs. 2 and 4). Tracing out the 
connections it will be found that the 
coil AA of the moving system is in 
series with the apparatus under in- 
vestigation through resistance R’. It is 
the deflecting coil and exerts a de- 
flecting force in the field where it is 
placed proportional to the current in 
it. Coils B and B’ are connected in 
series. They, with resistance R in se- 
ries, are put directly across the dyna- 
mo terminals. Thev constitute the con- 
trolling coil of the instrument, the 
amount of their restraining force being 
a function of the position they take. 
As shown in Fig. 2. the indicating nee- 
dle points to zero on the scale; coil 
AA has large current in it and coils 
B Bare exerting a maximum restor- 
ing force. Reference to Fig. 4 will 
show how the moving system is assem- 
bled. The current is led in and out 
of the coils through very slender cop- 
per ribbons which produce no torque; 
there are no springs; the needle takes 
a position determined wholly by the 
torque of current in the magnetic field. 

This instrument is being placed on 
the market by James G. Biddle, sole 
agent for the United States, at 1114 
Chestnut Street. Philadelphia, Pa. 


ELECTRICAL REVIEW AND WESTERN ELECTRICIAN 


Federal ‘‘Win-do-lite’’ Sign. 

The rich color effects in leaded art 
glass, obtained by the expensive lead- 
ed art glass shades and domes used in 
modern lighting, have been applied to 
store window illumination only in a 
few instances, owing to high first cost. 
By combining the source of window il- 
lumination with art glass screen the 
expense of such illumination has been 
overcome in the Federal ‘‘ Win-do- 
lite” sign, and at the same time the 
pleasing effect retained. 

The art glass sereen or sign is form- 
ed of individual plates made of art 
glass the various pieees of which are 
heavily leaded together, each plate 


END VIEW OF FRAMEWORK. 


having one edge grooved and the other 
edge rounded so that when assembled 
in the runners or guides of the frame, 
the edges of adjacent plates make light- 
proof or tongued-and-grooved joints. 
Each sectional plate contains a single 
character letter, punetuation mark or 
space. 

All sectional plates being inter- 
changeable, the position of extra plates 
different characters permits 
of the reading of the sign being 
changed at will. A large number of 
words, combinations or announcements 
are thus possible with even an eight 
foot frame and some extra sectional 
plates. 

The frame work of the fixture con- 
sists principally of a light but strong- 
lv trussed steel frame, having brass 
bound parallel runners or guides at the 
top and bottom. Electrice lamp sock- 


bearing 
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ets are placed at regular intervals 
along the under side of the top truss 
rod which is used as a conduit for all 
the electric wires. The truss rod is 
fastened with a clamp which permits 
the turning of the rod so that all the 
sockets can be adjusted to any angle. 

The curving of supporting brackets 
well away from the inner face of the 
sign is a most important feature as 
they are thereby removed from the line 
of light. 

The ‘*‘Win-do-lte’’ sign occupies 
space not otherwise utilized and is il- 
luminated by light that lights the win- 
dow at no additional cost. The re- 
flectors being adjustable to any angle 
reflect the light to best advantage up- 
on the window display, the small 
amount of light which escapes through 
the shades being all that is necessary 
to illuminate the sign. These signs 
In various sizes and color designs are 
being manufactured and placed on the 
market by the Federal Electric Com- 


pany, Chicago, Il. 
— e 


Electrical Hardware. 

Electrical hardware, detail appara- 
tus, house goods—these are but three 
of the several names given to all of the 
many small! pieces of electrical appa- 
ratus used for convenience in modern 
buildings. 

Annunciators; bells and buzzers: 
burglar alarms, with a dozen types of 
springs to fit windows, transoms, doors. 
ete.: heating devices, including chafing 


dishes, percolators, electric irons, 
warming pads, curling-iron heaters; 


fire-alarm thermostats; dozens of types 
of lighting fixtures; medical batteries: 
push buttons, in all the different forms 
and finishes, arranged for ringing one 
or many different bells; electric mas- 
sage vibrators; watchmen’s registering 
systems; door switches for automati- 
cally lighting a lamp when a door is 
opened; convenient lamp holders with 
adjustable cord for taking an electric 
lamp into a closet or other places not 
regularly lighted; washing machines: 
vacuum cleaners; sewing-machine mo- 
tors; inter-phones, ete. 

To try to list and describe all of 
these is a task which is never com- 
pleted, because each day brings a new 
development in this line. However. 4 
bulletin entitled ‘‘House Goods’’ has 
recently been issued by the Western 
Electric Company covering the smaller 
sizes of this apparatus. 
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Current Electrical News 


GREAT BRITAIN. 


(Npeeial Correspondence.) 


Lovpos, Jury S—Yet another judicial decision has been given 
concerning the question of municipal wiring and fitting. Follow- 
ing on the recent case in which it was held that the Leicester 
Corporation had been acting illegally in wiring consumers’ prem- 
ises and selling fittings, comes a case at Canterbury in which the 
judge expressed even more pronounced views. The Canterbury case 
is of greater interest because it occurs in relation to the scheme 
which was started some Yvears ago under which a company wired 
houses free for electric light, the corporation as the electric sup- 
ply authority, charging an extra penny (two cents) per kilowatt- 
hour, for electricity, which was paid over to the company. A dif- 
ficuitv arose, however, in connection with one house, the original 
tenant of whieh--who had agreed to pay the extra penny per unit 
—bad left and the new tenant refused to pav this additional toll. 
on the ground that he had not entered into any agreement for the 
premises to be wired. Nevertheless, the corporation continued to 
supply him with energy, and the company sued for its one penny 
per unit on this consumption. The Leicester and Canterbury cases 
are really splendid examples of contrast. Whereas, on the one 
hand, Leicester Corporation, to justify their action, contended that 
the electric lighting acts do conter wiring powers upon the munici- 
palities, the Canterbury Corporation, in order to avoid paying 
the extra penny per unit under an agreement, contended that they 
Were not only not entitled to wire premises, but also they were 
not allowed to pay a contractor for doing it for them. They were 
successful in this contention, for the judge has held it to be ultra 
vires to have entered into any agreement for wiring through a con- 
tractor, There are thus two very clear pronouncements that the 
electric lighting acts do not confer wiring powers upon municipali- 
ties, and the result will no doubt be a determined effort to get a 
special act passed through Parliament, to remedy this state of 
affairs, at the earliest possible moment. 

The artistic and other gentlemen who have banded themselves 
into smoke prevention associations in England are still bestow- 
ing considerable attention upon industrial works. Following on 
the unsuccesstul efforts of the London County Council to broaded 
its powers of prosecution under the public health acts, a deputa- 
tion of smoke abatement and = similar societies has waited upon 
the president of the Local Government Board with a view to further 
legislation. Like so many other people who have been aiming at 
reform in this direction for years, the domestic chimney seems to 
be left our of account as hopeless to legislate for and they are 
concentrating all their attention upon such undertakings as elec- 
tricity works. gas works and so on. Fortunately, the anomaly of 
this attitude was pointed out by the president of the Local Govern- 
ment Board, and the societies have come in for some strong criti- 
Cisms at the hands of the technical press which rightly points out 
that the smoke problem is being solved. to a considerable extent, 
by the very undertakings which the smoke prevention societies are 
constantly seeking to harass, by further legislative restrictions. 

The committee which was recentiy formed for the “Protection 
of Electrical Interests” in Great Britain, is now actively at work 
and a large number of matters are under consideration. One of 
the most important, is the formation of a Parliamentary section, 
formed of members of Parliament, which will watch over the in- 
terests of the electrical industry in the House of Commons. 

Owing to a possible clashing of names, the name of the newly 
formed Institution of Mining Electrical Engineers has been changed 
to the Association of Mining Electrical Engineers, to prevent con- 
fusion with the Institution of Electrical Engineers. The latter, by 
the way, is now settled in its own home on the Thames Embank- 
went, 

It is expected that the revised Home Office rules relating to 
the use of electricity in mines will be issued before the end of the 
summer. This revision has been the subject of many questions in 
Parliament and has assumed considerable importance by reason of 
the fact that the committee which has been considering the present 
regulations was formed mainly in response to suggestions from 
certain quarters that electricity should be prohibited in mines. G. 


CONTINENTAL EUROPE. 


(Special Corrcapondenee, ) 


Panis, Jery &—A new type of electric locomotive is to be 
used on the Bernese Alps electric railroad which passes through 
the Lotschberg tunnel. These locomotives are now being constructed 
In Switzerland and they are designed to run at the maximum 
speed of fifty miles an hour. The weight of the locomotive is 
ninety-four tons, in which the electrical outfit figures for forty-six 


tons. Double bogie mounting is used here, and each of the bogies 
hus three axles. A single monophase motor drives all three axles 
by crank coupling, so that it will be seen that this type differs 
considerably from the Simplex locomotives. The motors are of 
the 1,000-horsepower type and have a single reduction gearing with 
countershaft. On the locomotive is a 15,000-420 volt transformer 
for cach of the motors. 

There will soon be but few of the light railways or tramways 
in the region of Paris which use steam. One of the tramways 
which it has been decided to change over from the steam system 
is the line which runs from Versailles to Reuil. Within the city, 
there will be but three systems prevailing, seeing that animal 
traction will soon be entirely replaced Dy the autobus. We have 
left the numerous compressed air lines which will Hkely continue 
working for a long time to come, and the electric lines on the 
underground conduit or surface contact systems. While there has 
been a great extension in the electric tramways running to the 
suburbs, this has not been the case within the city limits, owing 
to the fact that the trolley is not allowed and for this reason the 
outlas for installing electric lines iS -very great. 

In Russia there are to be erected light and power stations in 
the localities of Novgorod and Rowno; also at Pializorsk in the 
Caucasus region. Electric lighting extensions are being promoted 
in Vladivostock and Kiev. Tiflis and Poltara will soon be supplied 
with electric traction lines. Petrol-ecleetrie trains will be nsed on 
the new traction system whieh is to be built between Hilversum 
and Bussum, Holland. A tramway line jis to be installed between 
Gouda and the cities of Utrecht and Rotterdam. 

The International Tramway Union, whose headquarters are at 
Brussels, is taking an active part in organizing the coming tram- 
way and light railroad congress. It will be held at Brussels during 
the exposition, from September 6 to TT. Various excursions will 
be an attractive feature of the congress. 

One of the leading firms to be engaged in aluminum produc- 
tion in Switzerland, is the Aluminum Manufacturing Company, and 
it is now taking measures for increasing the number of plants 
which it controls. It is already Operating the works at Neuhausen 
(4.000 horsepower) and Rheinfelden 65.000 horsepower), but the 
new plants which it will erect on the Rhone will be of much larger 
size. No less than 40,000 horsepower will be available at Chippis 
and on an aiYinent of the Rhone, the Navigance, there can be ob- 
tained 20.000 horsepower. AL pF C. 


EASTERN CANADA. 


(Special Correspondence.) 


Otrrawa, ONT.. Jury 18.—The tease of the Wawaican Falls 
power, on the Mattagami River, in the Cobalt silver mining region, 
has been purchased by the Mines Power Company. This power. 
which is said to be one of the best in the north country, is sitnated 
on the Matagami River. The nature of the falls is such that de- 
velopment is very easy, and a total of between 6,000 and 7.000 
horsepower can be obtained throughout the entire vear. 

At a meeting of the shareholders of the Shawinigan Water 
and Power Company, the directors were authorized to issue, as re- 
quired, additional common stock of the company to the amount 
of $3,000,000.) This arrangement will provide all funds necessary to 
cover the work in hand for the extension of the company’s: power 
plant at Shawinigan Falls. Que.. which extension will ultimately 
double the company's electrical capacity by adding thereto 75.000 
horsepower, and also cover the expense of acquiring a substantial 
interest in other companies in which it is affliated. 

Work on the transmission line of the Ontario Hydroelectric 
Commission is nearly completed. AH the towers are erected, and 
the wires are strung on the end of the section covering Guelph and 
Dundas, Ont. The fifteen transformer stations, where the power 
will be stepped down for commercial uses, are about ready for the 
turning on of the power., It is likely that the section from Niag- 
ara Falls. via Guelph, Berlin and Stratford. will be finished first. 

It is understood that already sufticient: progress has been made 
in the preparation of an inventory of the waterpowers of Canada, 
so fur as known, as to warrant their division into two classes: 
those now under public control, and those that have passed into 
private hands, with an addition, in the latter case, of the length of 
term during which private ownership will last. The desire of the 
Dominion conservation commission is to secure for public use. as 
many of the undeveloped water powers as possible, and it will 
probably recommend the government to allow no further grants of 
water powers except upon terms that will permit of the resump.- 
tion of such powers by the government upon fair terms. 

The report of the Mexican Light and Power Company for the 
year shows that while the completion of construction work and the 
consequent securing of ample—water power ds not complete, gross 
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earnings amounted to $3,014,325 gold, as against $2,938,474 in the 
previous year. To this has been added $60.823, the balance of 
surplus profits carried forward from previous year, making a total 
of $3,075,148. From this has been deducted $648,337, as general 
operating expenses, making the net revenue for the year $2,426,811, 
out of which management, fixed charges and the seven per cent 
preferred dividend have been paid, leaving a surplus of $1,186,527. 
From this surplus one-half of the extraordinary expenditure in con- 
nection with the steam plant has been deducted, and a four-per-cent 
dividend on the common stock has been paid leaving $144,386 to 
be carried forward. W. 


LIGHTING AND POWER. 


(Special Correspondence) 
BRIDGEWATER, S. D.—An electric light plant is to be in- 


stalled by this city. P. 
AURORA. MINN.—Bonds for $10,000 have been voted for an 
electric light plant. P: 


BROWNSVILLE. TEX.—This city is to spend $15,000 in im- 
proving its electric light plant. P. 

OSSIAN, TA.—-C. Miller & Sons, of Clermont, have been granted 
an electric light franchise here. P. 

DELANO, MINN.—George Florida is considering the establish- 
ment of a small electric light plant. P. 

CANTON, KAS.—This city has voted $30,000 in bonds for an 
electric light and waterworks plant. P. 

OSAGE, OKLA.—The Osage Land and Development Company 
will construct an electric light plant. P. 

ILLMO, MO.—The Illmo Light and Power Company has been 
incorporated with a capital stock of $4,000. P. 

GRANITE FALLS, MINN.—Bonds for $27.000 for the construc- 
tion of a new dam at the powerhouse have been voted. C. 

FAIRFAX, MO.—The Fairfax Light, Heat and Power Com- 
pany has been incorporated with a capital stock of $4.000. P. 

LA CROSSE, WIS.—It is proposed to take a vote in September 
on issuing bonds for $50,000 for a municipal lighting plant. C. 

ENGLAND, ARK.—The Richwood Gin Company is increasing 
its capital stock and proposes to put in an electric light plant. P. 

AURORA, MINN.—The city clerk will advertise for bids on 
transformers, meters and wire to be used in the municipal light- 
ing plant. C. 

ALTUS, OKLA.—The J. W. Maxey Company has been awarded 
the contract to do $25,000 worth of improvement to the electric 
light plant. P. 

VIRGINIA, MINN.—The purchase of the light and water plant 
of the Virginia Electric Power and Water Company, by the city, 
is being agitated. C. 

BEATRICE, NEB.—The plant of the Beatrice Electric Com- 
pany has been sold to E. J. Sullivan, of Omaha, Neb., who will make 
extensive improvements. C. 

PHILADELPHIA, PA.—The Pomeroy Construction Company 
has plans for an addition to the powerhouse of the Girard estate, 
at Twentieth Street and Oregon Avenue. 

FORT WORTH. TEX.—There have been added to the street 
lighting system of this city 400 tungsten lamps and 250 are lamps 
from the proceeds of the recent $25,000 bond issue for additional 
lighting. 

STAPLES, MINN.—F. W. Findsen, city clerk, will receive bids 
up to 8 p. m., July 26, for the construction of a heating plant as an 
extension to the municipal lighting plant. A check for ten per 
cent must accompany the bid. C. 

BUTTE. MONT.—The Butte Electric and Power Company is 
erecting a three-story building, fireproof, with concrete basement, 
to cost $125,000. Terra cotta will be used in the construction. 
Link & Haire are the architects who drew the plans. C. 

NEENAH, WIS.—It is reported that John I. Beggs, of Mil- 
waukee, will erect a power plant at the Gardner dam to cost 
$1,000,000, and the power will be carried for sixty-five miles over 
a series of steel towers, to cities in the Fox River valley. C. 

MACON, GA.—The Georgia Southern & Florida Railroad has 
awarded the contract to the Central Georgia Power Company. of 
Macon, to supply electric power for the operation of all machinery 
in its Macon shops. The capacity of shops is to be much in- 
creased. B. 

ATLANTA. GA.—Referee-in-bankruptcy Adams recently con- 
firmed the sale of the property of Carter & Gillespie Electric Com- 
pany, to Gate City Electric Company, Atlanta. Much of the stock 
will be sold and the balance moved to the Gate City Company’s 
warehouse. B. 

BROWNTOWN, WIS.—O. D. Curtis, village clerk, will receive 
bids up to noon, July 31, for the construction of an electric lighting 
system, consisting of a twenty-horsepower gasoline engine, twelve 
and one-half-kilowatt generator, belts, poles, wire, etc., estimated 
to cost $2,800. C. 

PASADENA, CAL.—Manager C. W. Koiner of the Municipal 
Electric Light Company, made a report to the council, which shows 


the city plant to be in good shape. During the month of May the 
receipts were $6,500.20, the expenditures $5,474.50, leaving a bal- 
ance of $3,030.70. 

LITTLE ROCK, ARK.—The turbines which have been ordered 
for the new city electric-light plant will be delivered ready for 
installation by October 15. The new building will, at that time. 
be ready for occupancy and the turbines will be put in service in 
the least possible time. 

ATLANTA, GA.—A movement to illuminate a designated route 
along certain streets through the business heart of Atlanta by in- 
stalling electric lights every seventy feet is assuming definite 
shape. A canvass is being made among property owners and ten- 
ants, many of whom favor the project. B. 


COLLINSVILLE, ILL.—The new Collinsville Electric Light 
Company has been incorporated for $100,000 and has taken over 
the assets of the old light company, which is valued at $25.000. 
The stockholders of the new company are: W. E. Hadley. L. F. 
Lumaghi, A. W. Crawford, E. B. Hess and J. J. Frey. 


PLACERVILLE, CAL.—H. H. Baker has filed an appropriation 
of 50,000 inches of the waters of the Rubicon River. The water 
will be diverted at a point on the river about one-fourth of a mile 
below what is locally known as Grasshopper Bar. where electricity 
will be generated for the overation of railroads. A. 


MONTGOMERY, ALA.—The city has signed a contract with 
the Montgomery Light and Water Power Company. under which 
the latter furnishes the necessary electric power for the operation 
of municipal waterworks. <A contract for ten years with the privi- 
lege of renewal was given. Gaston Gunter is mayor. 


MARTINS FERRY, O.—The city of Martins Ferry has de- 
cided to have a municipal lighting plant and wil install a 250- 
kilowatt, 2200-volt, three-phase, sixty-eycle, Allis-Chalmers alter- 
nator. When the improvements are completed, Martins Ferry will 
be one of the best lighted cities of its size in the state. 


QUERETARO, MEX.—The Ajuchitlan Mining and Milling Com- 
pany is erecting a hydroelectric plant near its mines in the Quere- 
taro district. It will provide the mine and reduction mill of the 
company with 400-horsepower. It is expected that the introduction 
of this power will greatly cheapen the mining operations of the 
company. D. 

ANOKA, MINN. The watcr and light commission let the 
contract to the Allis-Chalmers Company, Milwaukee. for a 250-horse- 
power compound engine, connected to a 175-kilowatt generator, 
for $12,000, and to R. B. Whitaker & Company, St. Paul, Minn.. for 
two 150-horscpower water-tnbe boilers for $8.292. The commission 
expects to have the new plant in running order by October 1. €C. 


BROCKPORT, N. Y.—At the electric light station a new power- 
house is to be built in place of the old one, which will be demol- 
ished. Everything in the new building will be of the latest design 
in electric lighting and power. The building is to be 20 feet by 57 
feet, containing three large transformers. one for are lighting. one 
for incandescent light and one for power. It will be ready for use 
by September. 


CARTERSVILLE, GA.—It is reported that the United States 
Government will soon construct a big power dam on Coosa River 
following surveys recently made by government engineers, and that 
it will furnish power to parties who recently bought the property 
and power rights at a receiver’s sale. The plan is to develop 15,000 
horsepower and construct a trolley system from Rome and Carters- 
ville and Canton and other points in Georgia. B. 


ARCHBOLD, PA.—The Scranton Electric Company has pur 
chased the Household electric light plant in Jermyn. The House- 
hold Electric Light Company was a co-operative concern and was 
owned by the citizens of Jermyn and Mayfield. The plant wil 
probably be removed and current supplied by the large plant of the 
Scranton Electric Company in Scranton, which furnishes all the 
up-valley towns with a day and night service. 


EAST TILTON, N. H.—The Stone & Webster Engineering Cor- 
poration of Boston, which is acting as consulting engineer for the 
Laconia Gas Company, has purchased three 250-kilowatt, 6600-volt, 
three-phase, sixty-cycle alternators from Allis-Chalmers Company. 
These will be direct connected to hydraulic turhines and will serve 
as a very important addition to the power supply of the company. 
Fach alternator will be independently excited by a twelve-kilowatt 
coupled exciter. 

WORCESTER, MASS.—The_ stockholders of the Worcester 
Electric Light Company met recently and voted to make an appli- 
cation to the gas and electric light commissioners of Massachu- 
setts for authority to issue 2.000 shares of stock in addition to the 
8,000 now in force. The increased capital will bring the value of 
the capitalization up to $1,000,000. as the shares are valued at 
$100 each. The additional money is to be used in constructing and 
fitting up the new plant on Webster Street. 


DENVER, COL.—-The Northern Colorado Power Company has 
begun setting its poles along the line of the Denver. Laramie & 
Northwestern Railroad and expects to have its line completed into 
Milliken by September 1. The company is preparing to spend about 
$500,000 in installing new lines in this neighborhood and is prepar- 
ing to supply all towns along the Laramie road with electric light. 
Laterals will be run across the country to farms and ranches and 
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electric current will be supplied both for lights and for general 
farm power purposes. 

INDEPENDENCE, MO.—The city council of Independence has 
decided to issue $15,000 in general revenue bonds to be used in 
making betterments at the city’s municipal electric light plant. 
This proposition does not have to be submitted to a vote of the 
people in a bond election. Of.this amount, $9,000 will be expended 
in the purchase of a turbine engine, and the other $6,000 in an 
addition to the powerhouse and the street lighting system. 


CLEVELAND, TENN.—Through a recent real estate deal J. 
W. Adams and associates, of Chattanooga, become the owners of 
the Cleveland electric light plant, the consideration being $25,000. 
The deal is effective August 1. The same company that has pur- 
chased this plant is making preparations to build an immense 
power plant on the Acoll River, near Parksville, Polk County. They 
have also made surveys for an electric line between Old Fort via 
Cleveland to Chattanooga. Their purchase of the electric light 
plant is taken to mean beyond a doubt the final consummation of 
their plans to build the interurban line. 


SAN JOSE, CAL.—The Sierra and San Francisco Power Coni- 
pany, which is supplying power for the operation of the United 
Railroad in San Francisco, has authorized the issuance of $6.500.- 
000 of first-mortgage five per cent bonds for the purpose of enlarg- 
ing its plant and so extending its facilities that it may be enabled 
to supply intending purchasers with all the power required. The 
bonds are dated August 1, 1909, and are due August 1, 1949. The 
interest is payable semi-annually. With its several power plants 
the company already generates about 50,000 kilowatts and this may 
Jater be increased to 90,000 horsepower. 


CHANUTE, KAN.—The Ash Grove Lime and Portland Cement 
Company, which has a cement plant here and several lime plants 
in Missouri, is increasing the capacity of its Powerhouse. When 
the plant was built the company installed) four Allis-Chalmers 
twenty-two by forty-two simple engines. It has recently ordered a 
forty-six by forty-two low-pressure engine from the same builders, 
Which will serve as a low-pressure side of a cross compound engine 
of which one of the old engines will serve as the high-pressure side. 
The new low-pressure engine will be supplied with a rope drive- 
wheel. duplicate of the one now on high-pressure engine in order to 
transmit the additional power generated. 

SHERBROOKE, CAN.—The_ Bishop Construction Company. 
which was awarded the contract for the dam and powerhouse of 
the Sherbrooke Railway and Power Company, has commenced 
work here. The three powers owned by the company are located 
in the center of the city and aggregate a total head of fifty-five 
feet. The present plan of operations contemplates the development 
of these powers at one site. A concrete dam will be erected and 
the water carried by a flume below the bridge on Commercial 
Street, where the new powerhouse is being erected. The contract 
for new rails has already been let and the work of reconstructing 
and extending the street railway will soon be in full progress. 


EL PASO, TEX.—The Southwestern Portland Cement Company 
has recently ordered an eight-inch centrifugal pump direct econ- 
nected to an induction motor from Allis-Chalmers Company. The 
installation of this set will be particularly interesting because of 
local conditions. Power will be transmitted to the motor which 
will be controlled from the plant about one and one-half miles from 
the location of the motor. Current is generated at 480 volts and 
stepped up to 2.200 volts for transmission over an existing line. The 
motor will Operate at about 2,100 volts. The pump will deliver 
about 2.000 gallons per minute, against a total head of eighty feet, 
to a reservoir which supplies the plant. A ten-inch riveted steel 
pipe connects the pump to the reservoir. 


GEORGETOWN, CAL.—The powerhouse of the Horseshoe Bar 
Eleetrie Company at Horseshoe Bend on the middle fork of the 
American River, five miles east of this town, has been completed 
and the power turned into the distributing lines. The completion 
of this powerhouse means that power and light will be furnished to 
some of the towns and several mines of the county hitherto with- 
out power, S. W. Collins and several other citizens of this town 
are planning to build a line to Georgetown for the purpose of fur- 
Dishing light and power to the residents. This line may be extended 
to Greenwood and the Garden Valley district. where many valuable 
mining properties are awaiting power for their development. It is 
expected that in the near future the Horseshoe Bar Electric Com- 
pany will be supplying power to several mines on both sides of 
the middle fork. 


KANSAS CITY. KAN.—A resolution to ascertain the probable 
cost to the city of acquiring an electric lieht plant and the feasi- 
bility of operating this plant as a municipal enterprise has been 
passed by the Kansas City (Kan.) commissioners. The electric 
lights now being used on the Kansas City (Kan.) streets for some 
ume have been furnished by the Kansas City Consolidated Electric 
Light and Power Company, At the present time there is no money 
in the light fund of the city tO compensate the company for the use 
BE the are lirila and any agreement by the city authorities to pay 
at some future time would be a violation of the Kansas commission 
form of government law which prohibits the officials of a munict- 
pality from incurring an indebtedness where there is no available 
money to liquidate it. 
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ELECTRIC RAILWAYS. 


(Npecial Correapeondence.) 


IOWA CITY. 1A.—The lowa City Electric Railway Company is 
about to commence the construction of four miles of road. C. 

DOVER, DEL.—The Cincinnati and Pittsburg Erectrie Railway 
Company has been incorporated here to build, own, operate and 
maintain electric and steam railways outside the state of Dela- 
ware. The capital at the outset is $1,000,000, 

UNIONVILLE, TENN.—A line for an electrice road is being 
surveyed from Franklin to Shelbyville, by way of this place, It is 
an extension of the Nashville & Franklin road, and if built to Shel- 
byville will probably be extended to Fayetteville. 

GALESBURG, [LL.—Announcement has been made that before 
the end of October electric cars will be running between Galesburg 
and Alexis on the Galesburg-Rock Island road. It is said that the 
roadbed and equipment will be among the best in Ilinois. 

VILLISCA, [A.—Grading work was recently commenced on the 
Atlantic, Northern & Southern electric railroad and it is expected 
that it will be pushed to completion. The start of work on this line 
is largely due to the efforts of Messrs. Rattenborg, Ross and Judd 

MINNEAPOLIS, MINN.—The Elec:rie Short line. of which Earl 
D. Luce is president, received its first consignment of rails and ex- 
pects to have cars running by the end of August. Waiting rooms 
Will be built at Sixth Avenue N. and at the end of the Western 
Avenue lines. C. 

AKRON, O. --Inside of a year the Northern Ohio Traction and 
Light Company will erect a $2,000,000) powerhouse in this city. 
This step is made necessary by the growth of the system. to which 
big branches have been added in the last few vears, by purchase 
and by construction. 

PORTLAND, ORE.—The Coos Bay Rapid Transit Company has 
completed nearly all the preliminary work on the five and one-half 
miles of electric line between North Bend and Marshfield. The 
company is incorporated for $1,000,000, of which two-thirds has 
already been subscribed. 

ABERDEEN, S. D.—The Aberdeen Street Car Company has 
closed a contract with the General Electric Company for two 
motor-generator sets with switchboard controlling devices. The 
equipment Will be shipped early in September and will be installed 
betore the end of the month. 

VINCENNES, IND.—The Federal Construction Company has 
been organized here, with $25,000 capital stock, to build interurban 
railroads. The incorporators are: Charles F. Knowlton, of Vin- 
cennes, James M. Momemy, of St. Louis, and A. M. Yelton and 
LeRoy M. Wade, of Vincennes. 

OKLAHOMA CITY, OKLA.—An interurban electric line con 
necting St. Louis with Oklahoma City. Okla., is projected by the 
MeKenna Construction Company, of Oklahoma City. The new com- 
pany has secured water rights for a power plant at Ada, Okla.. 
and will equip the line with modern sleeper coaches. A Jower 
Lassenger rate than that of steam roads will be charged. 

ATLANTA, GA.— Within a short time active work will begin 
on the lines of the Atlanta and Carolina Railway, an interurban 
electric line which, in addition to eight miles of track in this city, 
will build a line direct to Augusta by way of Athens, also a branch 
line to College Park. a suburb of Atlanta. Capt. James W. English. 
of Atlanta, is president of the company. which is Capitalized at 
$6,000,000, 

YOUNGSTOWN, O.—-A syndicate of Pittsburg and Chicago cap 
itulists has been formed to finance the proposed electrice line De- 
tween Akron and this city and the road now seems assured. The 
route will include the towrs of Tallmadge, Brimfield, Rootstown. 
Edinburg, Palmyra, Diamond, Milton, North Jackson, West Austin- 
burg. The surveys for the road will be made at once and the work 
of construction will be started soon, 


HANFORD, CAL. --Articles of incorporation have been filed for 
a company which is to operate electric railways in Kings County 
The company is incorporated for $500,000 for a term of fifty vears 
According to the present plans the road will start in Hanford and 
run thence through Grangeville to Hardwick and the Summit Lake 
country, with a branch to Laton. Returning the cars will pass 
through LeMoore, probably Armona and back to Hanford. 


GOLDEN, COL.—Track laving was commenced a short time 
ago on a new branch of the Denver and Intermountain Electric 
Line. It connects with the iain dine at Wyman, two miles south 
of Golden, and extends to several clay mines south and west of 
the city. The Morrison and Green Mountain coal mines also will 
be able to ship their products with convenience over the new dite, 
Which it is contemplated will eventually be extended to the town 
of Morrison, 

OAKLAND, CAL.—The Peninsula Railway Company, an allied 
corporation of the Southern Pacific, whieh recently received a street 
railway franchise from the city council, recently began its work 
under that instrument. Under its franchisé the Peninsula Railway 
Company proposes to operate an electuic line over a loop tanning 
from the Fourteenth and Franklin Street depot to the Sixteenth 
Street depot of the Southern Pacific. The lines are to run over 
Twentieth and Eighteenth Streets, 
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WATERLOO, IOWA.—The Waterloo, Cedar Falls & Northern 
Railroad Company will build through Dike to Grundy Center, a 
distance of twenty-one miles. The company let the contract for 
the erection of its power house to Jas. Maine & Sons. It will be 
154 by 132 feet, with thirty-foot walls, constructed of concrete, 
steel and brick. Four steam turbine engines, each of 8,000 horse- 
power, with 6,000-kilowatt dynamos attached, will be installed, to- 
gether with a steel traveling crane. Cost $500,000. C. 

GUTHRIE, OKLA.—The Oklahoma City and Suburban Railway, 
of which W. A. Haller is president. has filed with the secretary of 
state a mortgage for $40,000 in favor of the Mississippi Valley Trust 
Company of St. Louis, on the new lines which it is preparing to 
build in and around Oklahoma City. The mortgage covers the line 
trom Britton to Edmond, seven miles: from Oklahoma City to 
Moore, seven miles: one southwest from Oklahoma City through 
the packing house district and extensions both east and west. 


GULER, WASH.—A proposition was made at a recent town 
meeting to build an electric railway from White Salmon, by way 
ot Trout Lake, crossing the hills east of here, stopping at Glen- 
wood, the plateau country, Snowden and Bristol, and the terminus 
to be White Salmon. This would make a loop that would place 
the entire White Salmon Valley on both sides of the White Salmon 
River in touch with the railway that would tend to increase the 
shipping facilities of the entire country contiguous to the road. 
The Trout Lake people favor the road. 

PORTLAND, ME.—The Aroostook Valley Railroad between 
Washburn and Presque Isle was completed and put in operation 
July 1. The equipment at present consists of one electric Iocomo- 
tive, similar to those used on the Bangor and Aroostook Railroad, 
and a number of trailers. Power will be supplied from the hydro- 
electric plant at Aroostook Falls. The present officers of the com- 
pany are: A. R. Gould, president; H. N. Crandall, treasurer; H. M. 
Heath (Augusta), clerk: C. F. Daggett, Esq.. A. E. Irving, A. R. 
Gould, of Presque Isle, E. M. Hines, of Washburn, W. B. Gould, of 
angor, directors: C. K. Howard, superintendent. 

CHELSEA, MASS.—It is reported that work will be completed 
on the Boston & Eastern Railroad Tunnel within six months, and 
the first step taken in revolutionizing the suburban traffic. When 
completed the road will carry passengers between Boston. Chelsea, 
Revere, Lynn, Peabody, Danvers and Salem, at a speed of sixty 
miles an hour. No grade crossings of any kind will be located on 
the line. Most of the way the line will run overhead or in tunnels. 
The road will be laid with ninety-pound rails and will maintain a 
block system, It will be double track all the way, and additional 
tracks will be added when necessary. Each car will be equipped 
with four motors apiece, and all cars will be run in trains. Eleven 
million dollars is the estimated cost of the undertaking, and two 
and one-half vears the time of construction. 


TELEPHONE AND TELEGRAPH. 


(Special Correspondence.) 
REDFIELD, S. D.—The Redfield Mutual Telepnone and Switch- 


hoard Association has been incorporated. C. 
KERKHOVEN, MINN.—The Kerkhoven-Louriston Telephone 
Company has been incorporated with a capital of $5,000. P.: 


RUGBY. N. D.—The county board granted a franchise to the 
Juniata Telephone Company to construct and maintain telephone 
lines. C. 

NORDHEIM, TEX.—The Eureka Telephone Company has in- 
stalled a telephone exchange at this place and is rapidly extending 
its system. D. 

MAQUOKETA, IOWA.—The Washington Farmers’ Mutual Tel- 
ephone Company has been incorporated by E. W. Burnett, W. E. 
Roe and others, with a capital of $2,000. C. 

TYLER, TEX.—The Banner Telephone Company has decided 
to extend its telephone system from this place to neighboring towns 
and villages and to make extensive improvements of its system with- 
in the city. H. E. Scivern, of St. Joseph, Mo., has been płaced in 
charge of the work. D. 

MARATHON, TEX.—A telephone line is being erected between 
Marathon and Terlingua, a distance of ninety miles, by the Chisos 
Mining Company, whose mines are situated at that place. The poles 
for the line are laid to Dog Canyon. The stringing of the wires will 
begin within a shori time. | D. 

LITTLE ROCK, ARK.—The Lake View Telephone Company, of 
Helena, Philips County, has incorporated with a capital stock of 
$10,000, all of which has been subscribed. The company will engage 
in a general telephone business at Helena. The incorporators are: 
S. Straub, E. M. Allen and others. 

LEWISTON, IDA.—Announcement is made by Ray Johnson, 
district manager for the Pacific States Telephone Company, that 
$25.000, available at once, has been appropriated by the company 
for enlarging and improving the system in Lewiston and Clarkston, 
Wash., and that the work will begin soon. 

HARTFORD, CONN.—The Bolton & Coventry Telephone Com- 
pany has filed a certificate of incorporation. The concern has a 
capital stock of $2,000 and it will construct and operate a rural 
telephone line. The incorporators are John Cairnes, of Manchester, 
Myron W. Main, of Bolton, and Robert W. Pitkin, of Coventry. 
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PLEASANTON, TEX.—The Bexar-Atascosa Telephone Company 
has been organized at this place with a capital stock of $3,000 for 
the purpose of erecting a telephone system between Pleasanton and 
San Antonio. The company is composed of Pleasanton business men 
and others living along the proposed line, which will pass through 
Atascosa and Bexar Counties. D. 

DENVER, PA.—The Intercourse Bell Telephone Company has 
installed a number of new telephones recently. It is quite certain 
that the capita] stock of the company will be increased in order to 
extend the lines to Bareville, New Holland. Blue Ball and a num- 
ber of other towns desirous of good telephone service. John M. 
Beam is president of the company. 

SWEETWATER, WASH.— ‘The Webb Ridge Telephone Com: 
pany, an independent concern was recently organized to construct 
a rural line from Sweetwater, where it will connect with the Nez 
Perce Independent Telephone Company’s lines into the Craig Moun- 
tain country to Snow, Idaho. The following officers were elected: 
J. A. Ferris, president; Grover C. Pennell, secretary-treasurer, and 
E. S. Kissinger and E. Perris, directors. The line. which be twenty- 
five miles in length will accommodate eighteen families. 


MEXICO CITY. MEX.—The Mexican Telephone and Telegraph 
Company is installing a new central station in this city which will 
double the central battery service of Mexico City. The new office 
will be of the same capacity as the old one, which has handled the 
telephone business for about three vears. The erection of a new 
central station has been made necessary by the greatly increased 
demand for telephone service in the western parts of the city, and 
especially in the districts occupied by Americans. It is stated that 
the new office will be placed in operation by January 1, 1911. D. 


ELECTRICAL SECURITIES. 


That the stock market closed the week with slightly increased 
prices may be credited chiefly to the unusually good bank state- 
ment. This statement showed $16.000,000 in surplus reserves, and 
while a favorable statement was expected, this large gain was 
something of a surprise. General business shows improvement. 
The dry goods trade reports Jargely increased sales, and there is 
improvements in steel and iron. The attempt to lower prices through 
the entire market, by spreading false reports of trouble with Ger- 
many over Nicaragua resulted in little damage except to those 
who tried to take undue advantage of the rumors. 

The National Carbon Company’s earnings for six months end- 
ing July 31, will be at the rate of nearly twelve per cent on the 
common. . 

The earnings of the Chicago Railways Company for the first 
twelve days in July increased nearly fifteen per cent. 

The El Paso Electric Railway has applied to the State of Texas 
for permission to increase its capital stock from $1,500,000 to 
$2.500.000. 

The Charleston (S. C.) Consolidated Railroad. Gas and Elec- 
tric Company has been given the right to increase its capital stock 
from $1,500,000 to $2,000,000, by the issue of $500.000 in preferred 
stock. 

An officer of the American Light and Traction Company says 
that net earnings for June will show about $40.000 increase over 
last year. This will be at the rate of eighteen per cent, and will 
bring the rate of increase for the first six months of the year up to 
over sixteen per cent. The American Light and Traction Company 
is earning a surplus for its $9,613,300 common stock equivalent to 
twenty-seven per cent for the year. 

Metropolitan Elevated’s June traffic averaged 158.000 passen- 
gers daily, or an increase of 10,000, while the July increase has 
been fifty per cent more. A director intimated that an increase in 
both payable August 13. 

Michigan State Telephone Company; regular quarterly dividend 
of one and one-quarter on its preferred stock and a quarterly divi- 
dend of one and three-quarters on its common stock. 

Milwaukee Electric Railway and Light Company: regular divi- 
dend of one and one-half per cent on the preferred, payable August 
1 to stock of record July 20. 

Montreal Street Railway; quarterly dividend of two and one 
half per cent, payable August 1. 

Public Service Investment: quarterly common dividend of one 
and one-quarter per cent; preferred dividend of one and one-half 
per cent, both payable August 1. 

Quincy Gas, Electric and Heating Company, one per cent, pay- 
able July 23. 

Sayer Electric Company: regular quarterly six per cent, pay- 
able July 15 to holders of record June 30. 

Southern California Edison; preferred quarterly dividend of one 
and one-quarter per cent, payable July 15. 


the preferred dividend, recently resumed. will be considered before 
long unless the merger scheme materializes. Other elevated roads 
and the surface lines report fair to good increases in this summers 
business. 
DIVIDENDS. 

American District Telegraph of New Jersey; quarterly dividend 
of one per cent, payable July 28. ; 

American Gas and Electric Company; regular quarterly divi- 
dend of one and one-half per cent on the preferred, payable August 
1 to stock of record July 21. 


July 23. 1910 


Binghamton Light, Heat and Power; regular quarterly six per 
cent, payable July 15 to holders of record June 20: also a regular 
quarterly three per cent on common stock, payable to holders of 
record June 50. 

Columbus Railway; preferred quarterly dividend of one and 
one-quarter per cent, payable August 1. 

Commonwealth Edison; quarterly dividend of one and one-half 
per cent, payable August 1. 

Electric Bond and Shore Company: quarterly common dividend 
of two per cent, payable July 15: quarterly preferred dividend of 
one and one-quarter per cent, payable August 1. 

Grand Rapids Railway Company: regular quarterly one and 
three-quarters per cent on preferred, payable August 1 to stock of 
record July To. 

Havana Electric Company: common dividend of one and one- 
half per cent, and preferred dividend of one and one-half per cent. 
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PERSONAL MENTION. 


FOC. RANDALL, who has acted as general superintendent of 
the Galveston Electric Company for a number of years, recently 
resigned. Mr. Randall's successor has not yet been appointed. 

CLARENCE H. MACKAY, accompanied by his wife, sailed 
for Europe, July 19. on the Kronprinzessen Cecilie. It is their in- 
tention to motor through the Black Forest and Holland, returning 
in about six weeks. 

OSCAR T. CROSBY. of Warrenton, Va., was elected president 
of the Wilmington and Philadelphia Traction Company, which ts 
the result of a recent merger of electric lighting and trolley inter- 
ests between Washington and Darby, Pa. 

JOHN J. CHISHOLM. who was formerly chief engineer of the 
Waterside station of the New York Edison Company recently re- 
Signed his position there. He is now associated with the Westing- 
house Electrice and Manufacturing Company. 

C. T. WILKINSON, of the power and mining department of 
the General Electric Company, has left this country for a trip of 
several months to England and France. Mr. Wilkinson will inves- 
tigate the high-tension power lines in those countries. 

C. L BURKHOLDER was elected president of the Greenville- 
Carolina Power Company at a recent meeting of the board of 
directors. Mr. Burkholder is an officer in the Southern Power 
Company, which recently purchased the Greenville-Carolina Power 
Company. 

JOHN REED, who for the past three years has been manager 
of the Home Telephone Company. of Weston, O., has accepted a 
similar position with the Wood County Telephone Company at 
North Baltimore, O. His place will be filled by W. F. Vantassel., 
of Roanoke, Va. 
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SIR J. J. THOMSON, the eminent Cambridge Engo Univer- 
sity professor of physics, has been elected president of the Junior 
Institution of Engineers, of London, Eng., in succession to Sir 
Henry J. Oram. 


CHARLES M. COOK. for many years manager of the Laporte 
Gas Light Company, of Laporte. Ind.. has been made manager of 
the Laporte Electric Company also. The two companies however, 
will be conducted separately, though the Childs-Hulswit syndicate 
of Michigan controls both properties. Mr. Cook succeeds F H. 
Harding, who recently sold his holdings to the syndicate. 


FRANK JAYNES. general superintendent of the Pacifie divis- 
ion of the Western Union Telegraph Company at San Francisco, 
Cal, retired on July 15, after forty-nine years of active service. He 
Will, however, remain with the company under the tithe of special 
agent. C. H. Gaynt, who for several vears has been the assistant 
superintendent and manager of the telegraph offiCe of the Santa 
Fe Railroad Company at Topeka, Kansas, will succeed Mr. Jaynes. 


HENRY B. OTIS has severed his connection with the Sani- 
tary District and has entered the firm of Charles G. Rush & Com- 
pany, electrical engineers and contractors, with headquarters in 
Chicago, where he will devote his attention to the power apparatus 
department. Mr. Otis has been identified with the electrical in- 
dustry in Chicago since 1899, when he started in the dynamo test- 
ing room of the Western Electric Company. He left them in 1905 
to become Chicago manager of the Cutter Company of Philadelphia, 
and recently went with the Sanitary Distriet. The best wishes of 
his large acquaintance in the electrical industry go to Mr. Otis 
in his new undertaking. 


J. F. JONES has been appointed by the Wagner Electric Manu- 
facturing Company of Saint Louis to open an office for them at 
Birmingham, Ala.. and the Woodward Building in that city has been 
selected as the home for this new office. Mr. Jones. who Is a 
Southerner, was born in Gainesville, Ała. He graduated in 190] 
from the Alabama Polvteehnic Institution, and then entered the 
employ of the General Electric Company. progressing through the 
testing department, inspection department, and finally becoming a 
specialist in transformer sales. In 1805 Mr. Jones left Schenee- 
tady to become transformer sales engineer for the Fort Wavne 


Blectrie Works. In February, 1909) he resiened from the Fort 
Wayne Electrie Works and joined the home oftice force of the 
Wagner Electric Manufacturing Company at Saint Louis, Demon 


strating his efficiency with the Wagner Company and because of 
his large circle of friends in and about Birmingham, he has been 
placed in charge of the new Birmingham office as above outlined, 


SYLVESTER S. HOWELL has become associated with Paul M. 
Chamberlain, engineer, Marquette Building. Chicago, formning a tirim 
whieh, under the name of Chamberlain & Howell, will CHIEN on the 
designing and consulting enginecring praciice established by Mr 
Chamberlain. Mr. Howells many friends will weleome this move 
as giving wider latitude for his talents and varied experience, Mr 
Howell received his collegiate education at the lowa State College. 
and since ISAT has given his attention to engineering matters. His 
experience involves work with a number of firms. among which are 
the following: The old Thomsen-Houston Cempany, in installation: 
the Westinghouse Electric and Monufacturing Company in its great 
installation at the World's Fair in Chicago; the Standard Oil Com- 
pany of Indiana in electric lighting plant installations: the Patton 
Motor Company: the Green Fuel Economizer Company: the Holtzer- 
Cabot Electric Company: the Carbolite Gas and Tron Company of 
Hammond; the Calumet Portland Cement Company of Chicago: the 
American Blower Company, and several other well-known coneerns. 


L. R. POMEROY has been appointed chief engineer of the rail- 
way and industrial division of J. G. White & Company, Incorporated, 
with headquarters in New York city. Mr. Pomeroy has for a long 
time been considered an authority on railway shop equipment, 
eperation and construction, and is peculiarly adapted both by nature 
and training for his new work. From S74 to ISSO he was engaged 
in commercial business, special auditing, drafting and designing of 
cars and locomotives, From 1850 to 1886 he was secretary and 
treasurer of the Suburban Rapid Transit Company of New York. 
For four vears tollowing this, he was a spectal representative of 
the Carnegie Steel Company, introdneing basic boiler steel for loco- 
motives and special forgings for railways. For nine years he was 
engaged in the same work with the Cambria Steel Company and 
the Latrobe Steel Company, jointly. This assignment Involved 
metallurgical engineering and experimental research to adapt spe- 
cial steels for railway axles, crank pins and piston rods. From 1899 
to 1902 he was assistant general manager of the Schenectady Loco- 
motive Works. For six vears following this he was a special repre- 
sentative in the railway field for the General Electric Company. 
this work covering the electrification of steam roads, railway shops. 
and the general application of electricity for all railway purposes, 
For the past two years he has been assistant to the president of 
the Safety Car Heating and Lighting Company, In these lines of 
work he has devoted a large portion of his time to consulting work 
in the special field of railway shops. machine tool operation and the 
adaption of tools to the work, with special reference to sequence of 
operation and general efficiency and his special attainments and 
experience form a valuable addition to the J. G. White & Com- 


pany organization. 


200 


J. C. MURRAY, sales engineer for the Kellogg Switchboard and 
Supply Company, has left on a six months’ business extension trip 
in South America. Mr. Murray expects 
to visit Kellogg Company, customers. 
agents and friends in all the more im- 
portant cities, stopping at Bahia, Rio de 
Janiero, Sao, Paulo, Montevideo, Buenos 
Ayres, Santiago, Lima, Colon and other 
cities. Mr. Murray is a practical tele- 
phone man of long experience and is at 
the service of operating companies for 
information, specification, ete. This trip 
will widen the already favorable opinion 
in which Kellogg telephones and switch- 
boards are held in South America, as a 
result of their unequalled service record 
in actual operating. Mr. Murray has with 
him complete apparatus, samples and literature, including the 
Kellogg Company Spanish bulletin, which describes in Spanish and 
illustrates clearly the various types of apparatus. He will push the 
sale of Kellogg railroad telephones and despatching systems, min- 
ing telephones and special equipment. 


OBITUARY. 


ALOIS WIRSCHING, the inventor of the stock-quotation tele- 
graph ticker, who also installed the present fire alarm system in 
Manhattan, died July 14, in his seventy-ninth year at his home, 188 
South Eighth Street, Williamsburg, N. Y. He was born in Vienna, 
Austria, and came to America when he was seventeen years old. 
He was a charter member of the Canarsie Yacht Club and built 
the first racing catboat to sail in Jamaica Bay. 


E. H. LINCOLN, until recently assistant general manager of 
the Philadelphia Rapid Transit Company, was instantly killed while 
attempting to board a Washington train at the West Philadelphia 
station of the Pennsylvania Railroad, July 11. Mr. Lincoln resigned 
his position with the street railway company to become associated 
with the Goldschmidt-Pherim Company, metal manufacturers, of 
New York. He was one of the original promoters of the Pay-With- 
in Car Company and at the time of his death was vice-president of 
the Electric Service Supplies Company of Philadelphia. 


DR. MIHRAN K. KASSABIAN, one of the best known X-ray 
specialists in the United States, died recently at a hospital in Phil- 
adelphia from skin cancer contracted from burns received during 
many years of practice with Roentgen rays. Dr. Kassabian was 
born in Asia Minor in 1868. He was graduated from the Missionary 
School of Athens, and in 1894 he came to this country. He entered 
the Medico-Chirurgical Medical College and was graduated from that 
institution in 1898. In 1907 Dr. Kassabian published a book on 
electro-therapeutics, which has been a standard work. 


ROBERT IRWIN, aged eighty-seven years, for whom Andrew 
Carnegie worked more than half a ceniury ago as a telegraph mes- 
senger boy, died Saturday, July 9, in Pittsburg. Mr. Irwin encouraged 
young Carnegie and directed his ideas into the channel of better- 
ing his position by learning telegraphy. Mr. Irwin was born in 
County Monaghan, Ireland, and served five years in the constabu- 
lary before coming to the United States. He settled in Pittsburg 
sixty years ago, and was the first chief of police of Allegheny City. 
He then worked for the Pennsylvania Railroad and later served as 
a police lieutenant. 


JOHN DENISON EVARTS DUNCAN died at Ann Arbor, Mich., 
on July 13, at the home of his mother, Mrs. Martha Duncan. Mr. 
Duncan had been continuously associated with Sanderson & Porter, 
engineers and contractors, since February, 1901, and had acted as 
managing engineer of their New York office for the last six years. 
He was born at Union Falls, Clinton County, N. Y., in July, 1871, 
and, with his parents, moved to Ann Arbor, in 1879. He attended 
the high school at Ann Arbor, then entered the University of Michi- 
gan and was graduated from the School of Engineering in 1893. 
The following year was spent in post-graduate work at Cornell 
University, from which he received the Master’s Degree in 1894. 
From 1894 to 1896 Mr. Duncan was employed by the Terre Haute 
Street Railway Company and the Stanley Electric Manufacturing 
Company, of Pittsfield, Mass. On leaving the Stanley Electric Manu- 
facturing Company, Mr. Duncan successively held engineering posi- 
tions with the Metropolitan Street Railway Company; Western 
Electric Company; New York Telephone Company; Westinghouse, 
Church. Kerr & Company; and Consolidated Railway Electric Light- 
ing & Equipment Company. On his return from a trip to Alaska 
on engineering work connected with a mining enterprise, Mr. Dun- 
can entered the employ of Sanderson & Porter, New York city. 
While directing the engineering work of this firm, Mr. Duncan had 
been in responsible charge of the design and execution of many 
large and diversified engineering projects and had well earned the 
high esteem and confidence of his employers, associates and friends 
in engineering and business circles. Mr. Duncan was a life member 


J. C. MURRAY. 


of the American Society of Mechanical Engineers, a member of the 
American Institute of Electrical Engineers, the Brooklyn Engineers’ 
Club. the Engineers’ Club of New York, the Machinery Club of the 
City of New York, the Masons, the Michigan Club of New York, the 
University of Michigan Club, and the Cornell University Club. In 
1901, Mr. Duncan married Miss Lena Hill, of Lyons, N. Y., who, 
with his mother and two brothers, survives him. 
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LEGAL NOTES. 


WHAT REGARB MUST BE HAD FOR THE SAFETY OF 
CHILDREN.—After quoting from decisions of courts in the various 
parts of the country, the supreme court of Vermont Says, in 
Wetherby vs. Twin State Gas and Electric Company, 75 Atl, R. 8, 
that they indicate with substantial unanimity, either affirmatively 
or negatively, either by inclusion or exclusion, a rule at once 
just, humane, and practical, resulting from the application of long- 
settled principles to the now existing necessity for the distribution 
and use of the dangerous substance, electricity. The business of 
transmitting electricity, while indispensable to society, must be 
conducted with a high regard for the safety of the public, and the 
thoughtlessness, inexperience, lack of judgment, and misjudgment 
of children of tender years must be taken into account: but the 
courts cannot make electric companies insurers of the safety of 
children, more than others, nor require of such companies in the 
circumstances of their business, a degree of care, prudence, and 
foresight beyond that which it is given to careful and prudent men 
to have and exercise in such or like circumstances. 


BULLETINING OF TRAINS BY USE OF TELEPHONE AP- 
PROVED.—The supreme court of Oklahoma holds, in St. Louis & 
San Francisco Railroad Company vs. Newell, 106 Pac. R. $18, that 
an order of the corporation commission, requiring a railroad to 
install telegraph service at one of its stations for the sole purpose 
of bulletining its passenger trains, made without any findings of 
fact or evidence as to the extent of the passenger traffic at said 
station, or the amount or approximate amount of the receipts there 
from, was error, where it was shown that such additional service 
would require an increase in the expense of the company for 
maintenance of the station of from 75 to 100 per cent. But, the 
company being willing to bulletin its trains if it could do so with- 
out incurring the great expense necessarily incident to telegraphic 
service. and suggesting that it would not object to the order if it 
required only that it bulletin its trains, whether by telegraph or 
telephone, the court says that if the company can bulletin its trains 
by the use of the telephone as effectively as by the use of the 
telegraph, and can do so at a less expense, no good reason appears 
why it should not be permitted to use that method. The thing 
primarily desired is information to the public as to the arrival of 
the trains. If this can be as effectually accomplished by a method 
cheaper than the one proposed in the order, and the difference in 
expense of such method will enable it to be done without imposing 
any unreasonable and unjust burden upon the company, or upon 
the general patronizing public, who in the end must pay the ex- 
penses of operating the railway, the order should be made for such 
service by such cheaper means. 


PROPOSALS. 


POSTOFFICE, WOBURN, MASS.—The office of the Supervising 
Architect, Washington, D. C., will receive bids until August 9, for 
the construction, complete, (including plumbing, gas fitting, heat- 
ing apparatus, electric conduits and wiring of the United States 
Post Office at Woburn, Mass., in accordance with drawings and 
specifications, copies of which may be obtained from the custodian 
of site at Woburn, Mass., or at the Supervising Architect's office. 


POST OFFICE, CARBONDALE, PA.—The office of the Super- 
vising Architect, Washington, D. C., will receive sealed bids until 
August 22 for the construction (including plumbing, gas piping. 
heating apparatus, electric conduits and wiring), of the United 
States Post Office at Carbondale, Pa.. in accordance with drawings 
and specifications, copies of which may be obtained from the cus- 
todian of site at Carbondale, Pa., or at the Supervising Architect’s 
office. 


POST OFFICE, PONTIAC, MICH.—The office of the supervis- 
ing architect, Washington, D. C., will receive sealed bids until Aug- 
ust 18 for the construction complete (including plumbing, gas pip- 
ing, heating apparatus and electric conduits and wiring) of the 
United States post office at Pontiac, Mich., in accordance with the 
drawings and specifications, copies of which may be obtained from 
the custodian of site at Pontiac, Mich., or at the supervising archi- 
tect’s office. 


POST OFFICE, PALESTINE, TEX.—The office of the Su- 
pervising Architect, Washington, D. C., will receive bids until 
August 19, for the construction, complete, (including plumbing. 
gas piping, heating apparatus, electric conduits and wiring), of 
the United States Post Office at Palestine. Texas, in accordance 
with drawings and specifications, copies of which may be obtained 
from the custodian of site at Palestine, Tex., or at the Supervising 
Architect’s office. 


NEW INCORPORATIONS. 


DUNKIRK, N. Y.—The Dunkirk Electrical Manufacturing Com- 
pany has been incorporated with a capital of $100,000 to manufac- 
ture and deal in electrical fixtures, etc. The incorporators are A. 
W. Cummings, H. T. Litchfield and O. B. Mulholland, of Dunkirk. 

ALBANY, GA.—The Albany Electrical Supply Company has 
been incorporated by L. Lewenstein, S. Forkas and R. Lewenstein. 
with a capital of $2,500. This company, which is a re-organization 
of the Albany Engineering Company will handle wholesale electrical 
supplies and will equip buildings etc. B. 


1910 


duly 25. 


NEW PUBLICATIONS. 


APPLICATIONS INDUSTRIELLE DE LELECTRICITE.--In this 
booh. by L. Creplet, are presented the lectures which were delivered 
by him in 1907 before the Association of Engineers of the School of 
Liege, The author does not go deeply into the purely mathematical 
side of the question, but explains the electrical phenomena by 
likening them to familiar facts. The book is intended not only for 
engineers Who possess special knowledge of electricity, but to all 
technical men who are using electrical power. 


PORTLAND ELECTRIC-BUILDING SOUVENIR.—The Portland 
Railway, Light and Power Company has published a very interest- 
ing booklet as a souvenir of the opening of the Electric Building in 
Portland, Ore. The building which the booklet describes was con- 
structed around a substation while all the apparatus continued to 
run without interruption. Mention is made of the fact that, al- 
though the substation was undermined and the machinery supported 
by timbering, there were no serious accidents caused by any one 
coming in contact with the electrical apparatus. Illustrations show- 
inz the building, its illumination scheme, and a number of the 
offices add considerable interest to the publication. 


INDEX TO PROCEEDINGS.—The National Electric Light 
Association has just issued, in a limited edition of 1,000 copies, a 
complete cross-reference index to the reports of all the Conven- 
tions from 1885 to 1909, inclusive. This edition is being distributed 
to all the member companies down to 1909, and to the officers of the 
association who filled executive positions during the period. This plan 
leaves a few copies on hand for general distribution, in response to 
inquiries from libraries and other institutions that may happen to 
have a full set of the Proceedings. It is obvious that the index is 
of little direct use to those who are without a full set of the Pro- 
ceedings to which the index makes reference; while to the for- 
tenate possessors of a sct the index is a key to a vast accumulation 
of immensely valuable data. The book is uniform in size and 
binding with the Proceedings, and fills 243 pages. It includes a 
genral index; a list of twenty-four classes into which the topics 
are divided; an excellent synopsis of papers and discussions: an 
authors’ index. and a title index. 


INDUSTRIAL ITEMS. 


THE PACIFIC STATES ELECTRIC COMPANY announces that 
it has opened an office and store at NO, 90-492 Seventh Street, Port- 
land, Ore. The company will carry a complete stock of electrical 
supplies, instruments and apparatus at this store. 


THE J. LANG ELECTRIC COMPANY, Chicago, I.. has issued 
its general catalogue No. &10 cancelling all previous catalogues. 
= complete line of switches, fuses, switchbuards, accessories, etc., 


is presented with numerous illustrations. Prices are given through. 
cut. 


THE ELECTRIC MACHINERY COMPANY. Minneapolis, Minn.. 
recently published bulletin No. 105 illustrating its alternating 
current generators. As a supplement to tie bulletin are attached 
three illustrations of machinery, which the company built and 
installed for the Peerless Electrice Company. of Warren, Ohio. 

THE MINNEAPOLIS STEEL & MACHINERY COMPANY, 
Minneapolis, Minn., has listed, in its monthly stock list for July, 
an exceptionally large stock of transmission machinery. The com- 
pany calls attention to the fact that only a portion of the stock is 
listed in this monthly publication, and that the complete line 
may be obtained from the catalogue. l 


THE C. W. HUNT COMPANY, New York. N. Y., builders of 
coal handling, conveying and hoisting machinery, announces that 
arrangements have been made by which their business on the 
Pacific Coast will be handled by the San Francisco Bridge Com- 
pany, with offices at 865 Monadnock Building, San Francisco. 
The company has just completed a Naval Coaling Station in San 
Franciseo Bay for the government. 

TEE WAGNER ELECTRIC MANUFACTURING COMPANY, St. 
Lonis, Mo., announces the removal of its Charlotte, N. C.. office to 
the Woodward Building. Birmingham, Alabama. to De in charge of 
J. F. Jones. The Birmingham office will cover that part of Ten- 
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Nessee east of the Tennessee River, and all of the states of Mis- 
sissippi, Alabama, Georgia and Florida. North and South Carolina 
Which have heretofore been handled from the Charlotte office will 
now be handled from the Philadelphia ofice, which is located in 
the Real Estate Trust Building, and is in charge of John Mustard. 


THE UNIVERSAL SPECIALTY COMPANY, Terre Haute, 
Ind., is distributing a folder containing some new suggestions on 
the metheds of constructing telephone drop circuits. Special men- 
tion is made of the desirability of such an insulator as the “Uni- 
versal” on lines employing twisted-pair wire. This insulator 
affords, among other things, a high and permanent insulation by 
having a separate groove for each Wire of the pair. There can be 
no chance of the wires rubbing at the insulator, An interesting 
feature of this folder ig a series of illustrations which show haw 
the insulator may be used under different conditions. 


THE ALLIS-CHALMERS COMPANY, Milwaukee, Wis.. recently 
sold a turbine for a particularly interesting installation to the 
of San Francisco. This 
company is one of the largest dredging concerns in the United 
States and has many boats on the Pacific Coast and on the Gulf. 
The turbine, which is a standard 500-kilowatt, 2.300-volt. three-phase, 
Sixty-cycle, 3,600-reyolutions-per-minute machine, will be installed on 
one of its largest dredges and will furnish power for driving a 500- 
horsepower motor direct-connected to the dredge pump. The alter- 
nator will receive exciting current from a fifteen-kilowatt Allis-Chal- 
mers generator direct-connected to an American Blower Company's 
engine. 


THE INTERNATIONAL ACHESON GRAPHITE COMPANY. of 
Niagara Falls, N. Y., has arranged to erect a Very substantial and 
large addition to its works on the lands of the Niagara Falls Power 
Company in that city. The addition will be in the nature of a 
furnace room, which will] afford capacity for ten or twelve new 
furnaces. The buildings will be of brick and steel construction 
and erected to the west of its presint works. where there is ample 
room for still further enlargement. The additional] furnaces will 
make possible a very jarge increase in the output. of Acheson- 
Graphite, and is indicative of the constantly increasing recognition 
of the value of the products of the company. These products are 
electrodes for electrochemical. Metallurgical and electrical PUrposes, 
and powdered graphite for dry-celi filler, paint pigment, powder 
glazing, lead pencils. firearms lubrication, genera] lubrication, elec- 
trotypers’ moulding and polishing leads, ete. 


DATES AHEAD. 

Ohio Electric Light Association. Annual 
Point, Ohio, July 26, 27 and 2s, 

Society of Automobile Engineers. 
July 28. 29, 30, 

Michigan Electrical Association. 
Huron, Mich., August 16. 17 and 18. 

Leagne of American Municipalities. 
Paul, Minn., Angust 23-26. 

Pacific Coast Electrical Exposition. 
gust 20 to August 27, 1910. 

International] Association of Municipal Electricians. 
convention, Rochester, N. Y.. September 6. 7. S and 9. 

Old Time Telegraphers’ and Historical Association 


convention, Cedar 
Next meeting, Detroit, Mieh., 
Annual 


convention, Port 


Annual convention, St 
San Francisco, Cal.. An- 


Annual 


and the 


Society of the United States Military Telegraph Corps. Twenty- 
ninth annual reunion, Chicago, HL, September 8.-10. 
Pennsylvania Electric Association Convention, Glen Summit 


Springs, Pa., September 14-16. 

New England Section, National Electric Light Association. 
Fall convention, Pleasant Point, New London, Conn., September 12 
and 14. : 


Colorado Electrice Light, Power and Railway Association. Next 
convention, Glenwood Springs, Col, September 2. 22 and 25, 
Kansas Gas, Water, Electric Light and Street Railway Asso- 


ciation, Annual meeting, Kansas City, Kan.. September 27-28 
American Street and Interurban Railway Association. Annual 
convention, Atlantie City, N. J.. October 10-14. 
American Society of Municipal Improvements. 
tion, Erie, Pa., October 11-14. 


Annual conven- 


RECORD OF ELECTRICAL PATENTS. 


Issued (United States Patent Office) July 12, r910. 


wan. ELECTRIC SWITCHING DEVICE. Christian Aalborg, 
Wilkinsburg, Pa., assignor to Westinghouse Electrice & Mann- 
facturing Company, East Pittsburg. Pa. Filed April 10, 1908. 
There are two movable contact-bearing switch-arms rotatably 
mounted to move parallel to the face of an insulating plate or 
slab: a single means normally holds both switch arms in closed 
circuit position: and another means causes this single means to 
move the one or the other of the switch-arms to open position. 
05.036, ELECTRIC-ARC LAMP. Thomas Edgar Adams, Cleveland, 
io. axsiznor to The Adams-Bagnall Electric Company, Cleve- 

land. Ohio, assignor to The Adanis-Bagnall Electric Company, 


Cleveland, Ohio. Filed July 14, 1909. A blade secured to an 
electrode comprises members parallel with the axis of the elec- 
trode, and projections spaced apart and connecting these mem- 
bers. 

963,745. PROCESS OF MAKING INCANDESCENT-ELECTRIC. 
LAMP FILAMENTS. Walter G. Clark. New York, N. Y. as- 
signor to Parker-Clark Electrice Company, Jersey City, N. 4. 
Filed April 5, 1906. The process consists in fiashing a filament 
in an atmosphere containing a hydrocarbon gas. a silicon chlo- 
ride and an absorbent for the chlorine freed by the flashing pro- 
cess and the admission of oxygen to the atmosphere. 
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963,755. MOTOR-SADDLE. Hugo W. Forslund, Chicago. Il., as- 
signor to J. W. Reedy Elevator Manufacturing Co.. Chicago, Tl. 
Filed Dec. 14, 1906. The saddle is devised to hold the motor 
case In such a position that the shaft will be always in aline- 
ment with its bearings. 


963,762. PROTECTIVE DEVICE FOR ELECTRIC APPARATUS. 
Ford W. Harris, Wilkinsburg, Pa., assignor to Westinghouse 
Electric & Manufacturing Company. Filed May 6, 1907. A 
circuit interrupter. 


963,763, ELECTRIC THERMOSTAT. Ford W. Harris, Wilkins- 
burg, Pa.. assignor to Westinghouse Electric & Manufacturing 
Company. Filed May 6, 1907. A thermostat comprises a cen- 
trally supported spiral of resilient conducting materials which 
is movable responsive to the combined actions of the heat and 
the magnetic flux produced by currents flowing through it, and 
a magnetizable frame constituting both a support and a partial 
circuit for the magnetic flux produced by the currents which 
traverse the spiral. 


963.764. ELECTRIC CIRCUIT INTERRUPTER. Ford W. Harris, 
Wilkinsburg, Pa., assignor to Westinghouse Electric & Manu- 
facturing Company. Filed May 6, 1907. Includes the electric 
themostat described in the preceding. 


963,781. OUTLET-BOX. Louie T. La Paugh, Utica, N. Y. Filed 
Nov. 22, 1907. The outlet box has a top with flaps cut therein 
and turned up to form opposite walls of a casing, blanks cut to 
fit the flaps in forming the other opposite walls of the casing, 
the flaps and members having lugs and recesses interfitting in 
the uniting of the same. 

963,802. OUTLET-BOX. George E. Neuberth, Newark, N. 5. Filed 
May 13, 1909. The outlet box comprises a series of members 
detachably secured together, a cover consisting of end mem- 
bers and side strips detachably secured together, means for 
securing switches to the cover, and means for securing the cover 
to the body portion so that it can be tilted and fastened in its 
different tilted positions. 


963,809. PROTECTIVE DEVICE FOR ELECTRODES. Theodor 
Sahrig. Berlin, Germany, assignor to General Electric Company. 
Filed Sept. 25, 1906. A protecting device for aluminum elec- 
trodes of electrolytic cells, consists of a protective covering 
extending below the fluid level and composed of rigid material 
adapted to resist the chemical effect of the electrolyte, the 
covering being secured to the part to be protected by a cement 
consisting of plastic mineral substances. 


963.817. DIPPING MECHANISM FOR ELECTROPLATING AP- 
= ` PARATUS. John H. Shaw, New Haven, Conn., assignor to Sar- 
gent & Company, New Haven. Conn. Filed May 3, 1909. A 
rotary member is adapted to travel above a bath and to be in- 
termittently rotated, and a work-holder is raised or lowered 
upon the rotation of this member. 
963.825. LIMIT-SWITCH FOR MOTOR-OPERATED — DEVICES. 
” Halfdan A. Steen, Pittsburg, Pa., assignor to Westinghouse 
Electric and Manufacturing Company. Filed Dec. 2, 1909. An 
electric-circuit switching-device comprises a stationary shaft, a 
sleeve rotatable thereon, a plurality of contact fingers secured 
to and insulated from the sleeve, a spring tending to rotate 
the sleeve in one direction, and a latch for holding the sleeve 
in opposition to the spring. 
5 HTNING-ROD CONSTRUCTION. Thomas Thompson, 
ee ane Iowa. Filed April 20, 1910. A tubular member is 
disposed at an angle and connected by a coupling to a con- 
ductor, and tubular braces are secured at their upper ends to 
the tubular member and provided at their lower ends with in- 
tegral ears embracing the conductor and securing the braces 


thereto. 
SULATED JOINT. Gilbert Wright, Schenectady, N. Y., 
oO aor to General Electric Company. Filed Feb. 2, 1910. An 
‘ insulating joint comprises two nipples having square flanges, an 
interposed quarterfoil sheet of insulating material, and lobes on 
a flange folded over upon the other flange and upon the cor- 
responding lobes of the insulating sheet. 


Lynn, Mass., as- 

49. OSCILLATING FAN. Ralph E. Barker, ynn, , 
gare to General Electric Company. Filed Nov. 29, 1902. 
Automatically actuated means periodically stop the flow of 
the air currents through a portion only of the space traversed 


by the air currents. 

963.852. GALVANIC BATTERY. Stephan Benko, Budapest, Aus- 
“tria-Hungary. assignor to Company Limited of Exploitation of 
Inventions by Stephan Benko, Budapest, Austria-Hungary. 
Filed Jan. 19, 1999. A method of operating galvanic elements 
comprises passing the electrolyte., containing a depolarizing gas, 
through the pores of the negative electrode, by creating alter- 
nately a higher and a lower pressure on one side of the elec- 


trode. 

963.859. CIRCUIT-BREAKER. Eastman A, Burrows, Chicago, TI, 
and Frederick P. McIntosh, Elkhart, Ind., assignors to General 
Electric Company. Filed April 9, 1906. Operating means com- 
prise a solenoid having alternate windings, a sw.tch controlling 
a normally open circuit for the solenoid, a plunger connected 
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to the circuit breaker and adopted to be moved in a direction 
to close the same by the energization of one of the windings 
and in a reverse direction by the energization of the other of 
the windings, and means automatically operated atter each suc- 
cessive actuation of the plunger to shift the solenoid circuit 
from one of the windings to the other. 


£63,865. PANTOGRAPH-TROLLEY. Frank E. Case, Schenectady. 


N. Y., assiznor to General Electric Contpany. Filed Feb. 25, 
1909. A pantograph trolley has its traveling contact capable of 
vibratory movement independent of the pantographic structure, 
and a single set of springs operating to raise the trolley and 
also to maintain the contact yieldingly in a normal position. 


963,867. ELECTRIC-CONTROL SYSTEM. William M. Chubb. San 


Francisco, Cal. Filed July 12, 1909. The system includes a 
divided circuit, a resistance in each circuit, points of equal 
potential on the resistances, contacts on these points, a conduc- 
tor connecting the contacts and electromagnetic means in the 
conductor operated by the movement of one contact to a point 
of different potential to cause a solenoid to be energized. An 
iron core in the solenoid is connected with the other contact 
point and adapted to be moved by the solenoid to cause the con- 
tact point to move to a point of like potential. 


963,875. TELEPHONE SYSTEM. William W. Dean, Elyria, Ohio, 


assignor to The Dean Electric Company, Elyria, Ohio. Filed 
April 2, 1910. There is a link conductor at the exchange for 
connecting the lines together in conversational relation, and a 
switch associated with this link conductor controls the con- 
nection of a source of signaling current at the exchange with a 
called line. A relay is associated with the link conductor and 
a shunt about the switch is controlled by said relay. 


963,879. JUNCTION-BOX. Jenesse R. Duff, New York, N. Y., as- 


signor to General Electric Company. Filed Nov. 13, 1906. <A 
junction box has a ring C and terminal lugs P adapted to be 
fastened thereon, the lugs having at their ends sockets V to 
receive the ends of cables, and an opening U above the socket 
for applying solder. 


963,892. ELECTRIC HEATER. Caryl D. Haskins, Schenectady, ÑN. 


Y., assignor to General Electric Company. Filed June 23, 1909. 
An electric heater has a heating surface composed of a material 
which is softened by the heat developed in the heater and a 
body to be heated arranged to sink into the softened material. 


963.897. TIME-LIMIT RELAY. Ernest H. Jacobs, Schenectady. N. 


Y., assignor to General Electric Company. Filed Feb. 23, 1909. 
In combination with a tripping member and an electroresponsive 
device having an armature arranged to actuate the tripping 
member when moved, is a retarding device for retarding the 
movement of the armature; a toggle nomally overset forms a 
rigid connection between the armature and the retarding device, 
and means are provided whereby the toggle is collapsed at a 
predetermined point in the travel of the armature and the 
armature is thereby freed from restraint. 


963,907. ELECTROMAGNET-COIL. Charles B. Larzelere, Schenec- 


tady, N. Y., assignor to General Electric Company. Filed March 
29, 1909. A current-carrying coil for an electromagnetically 
controlled device comprises a rectangular bar of conducting 
material having a transverse hole therethrough and intersect- 
a slots forming the material of the bar into a loop around the 
ole. 


963,908. RECORDING-PYROMETER OF THE THERMO-ELEC- 


TRIC TYPE. Walker De H. Lee, Cleveland, Ohio. Filed Nov. 
25, 1908. Comprises a galvanometer and a base therefor, 2 
graduated scale, operatively attached to the base, and an ir- 
dicator hand in connection with the galvanometer, one end of 
which is adapted to pass under the graduated scale; a second 
graduated scale is permanently attached to the base, the other 
end of the indicator hand passing over the last mentioned scale, 
and means are provided whereby the armatures of a pair of 
solenoids are operatively related and connected to actuate the 
scale to depress the hand. 


963,934. DEVICE TO BE USED AS TRELEPHONE-RECEIVER. 


Karel Ort. Kostice on Eger, Josef Rieger. Domausice, near 
Louny, and Josef Karel Ort, Kostice on Eger, Austria-Hungary. 
Filed Nov. 29, 1907. The device consists of superposed dia- 
phragms of conducting materials, alternate layers of the same 
being connected together in one series to form a continuous 
conductor and connected to the positive pole of an electric cir- 
cuit, and the remaining alternate lavers being connected in a 
second series and connected to the negative pole of the circuit. 
a layer of elastic dielectric material interposed between each 
two conducting diaphragms, and means for elastically suspend- 
ing the whole. 


963,942. ELECTRICAL DRYING APPARATUS. George W. Rich- 


ardson, Philadelphia, Pa.. assignor of one-half to Stephen T. 
Major, Pencoyd, Pa. Filed June 1, 1908. Rollers are heated bv 
internal electric coils. 


J954. TELEPHONE-RECEIVER. Sol. S. Sonneborn, New York. 


N. Y. Filed May 18, 1908. A telephone receiver comprises a 
permanent magnet haviug a plurality of poles, a plurality of 
diaphragms co-operating therewith. a casing having a single 
earpiece orifice, and a cup-shaped part having perforations 


ie e 
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whereby the sound vibrations from all of the diaphragms are 
combined to issue through the orifice. 

2.950. APPARATUS FOR THERMOCHEMICAL GENERATION 
OF ELECTRICITY. Lucien Paul Basset, Paris, France, assig- 
nor tọ Maurice Bacqua de Labarthe. Paris, France. Original 
application filed March 27, 1906. Divided and this application 
filed Feb. 20, 1908. Renewed April 19, 1910. A thermochemical 
generator of electricity comprises a vessel separated into com- 
partments by walls of carbon and walls of porous material al- 
ternately disposed, the compartments forming two groups the 
elements of which are connected with each other alternately, 
and means for passing two different electrolytes through these 
(wo groups of compartments, the walls of carbon constituting 
also insoluble electrodes. 

963,996. ELECTRIC SWITCH. 
assignor to Safety Car Heating and Lighting Company. 
May 28, 1908. An electromagnetic switch. 


464,007. IGNITION APPARATUS. Arthur E. England, Boston, 
Mass., assignor to Arthur A. Maxwell, trustee, Worcester, Mass. 
Filed May 22,1907. A combined spark plug and induction coil, etc. 


964.015. ELECTRICITY-MEASURING INSTRUMENT. Johannes 
Gorner, Eschersheim, near Frankfort-on-the-Main, Germany. as- 
‘signor to the firm of Hartmann & Braun, Aktiengesellschaft, 
Bockenheim, Frankfort-on-the-Main. Germany. Filed Aug. 31. 
1906. An electric measuring instrument for use in alternating 
circuits, includes a shunt electromagnet, comprising an iron 
core divided into independent sections, each of the sections be- 
ing closed in itself by a magnetic limb, part of the magnetic 
limbs being broken by an air gap and embraced by a series 
coil co-operating with the shunt electromagnet to produce a 


John L. Creveling, New York, N. Y.. 
Filed 


m g 
ti 


963,763.—-ELECTRIC 
STAT. 
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shifting magnetic field. an element extending into the air gap 
and adapted to be acted upon by the shifting magnetic field. 


964.016. ELECTRIC-LAMP-SHADE HOLDER. George Habig, Los 
Angeles, Cal. Filed Nov. 13. 1909. The holder comprises a 
shade ring provided with a keeper, a clamping ring carried by 
the shade ring, having the terminals thereof reduced and 
adapted to reciprocate in the keeper, and pivotal means where- 
by the terminals may be retained in a contracted position. 


‘64,028. SPARK-PLUG. Irwin Floyd Kepler, Akron, Ohio. Filed 
Dec. 10, 1908, Serial No. 466,866. Renewed Nov. 26, 1909. A 
spark plug comprises a tubular body portion, an insulated bind- 
ing pin arranged in this, a terminal fastening cap arranged on 
the outer end of the plug, the cap comprising inner and outer 
adjustable connected sections, a clamping plate forming the 
outer end of the cap, and a spring to hold the clamping plate 
in engagement with the terminal of an electric conductor where- 
by the terminal is secured in electric contract with the end of 
the binding pin. 

"64,033. GENERATOR APPARATUS. Oscar M. Leich, Genoa, Il.. 
assignor to Cracraft-Leich Electric Co., Genoa, NI. Filed June 
19, 1908. A magneto generator. 


"34.037. CONTROLLING MEANS FOR ELECTRIC CIRCUITS. 
Julius K. Lux, Jersey City, N. J. Filed’ Sept. 2, 1909, A snap 
switch. 


4.057. WINDOW-LIGHTER. Andrew J. Sanford, Newark. Ohio. 
assignor to The A. H. Heisey & Co. Inc., Newark, Ohio. Filed 
Oct. 15, 1909, An oblong integral glass shade is provided with 
a plurality of necks for attachment to a holder, cach neck being 
adapted to carry an incandescent bulh. 

004,058. WINDOW-LIGHTER. Andrew J. Sanford, Newark. Ohio. 
assignor to The A. H. Heisey & Co., Ine.. Newark, Ohio. Filed 
Oct. 15, 1909. A window lighter consits of a plurality of sec- 
tions each provided with interior transverse walls and means 
for supporting the sections. 

“64,086. FIRE-ALARM SYSTEM. William Carroll. Chicago. IM. 
Filed Feb. 11, 1909. Describes the electric circuit connections. 

94,096. PROCESS OF ELECTROPLATING. Thomas A. Edison, 
Llewellyn Park, Orange, N. J. Filed March 19, 1906. The pro- 
cess consists in halogenizing a suitable quantity of copper sul- 
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064,268. APPARATUS FOR SMELTING ORES. 
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phate solution, and adding from time to time in small amounts 
to the solution in a copperplating bath, as the halogen becomes 
exhausted by reaction with the hydrogen developed upon the 
cathode. 

964,125. APPARATUS FOR CLEARING ICE AND SNOW FROM 
THIRD RAILS OF ELECTRIC RATLWAYS. Alois J. Simon. 
Chieago. NE Filed Oct. 25, 1909. The apparatus consists of a 
pair of ice-breaking wheels traveling on the third rail and each 
adapted co break up and loosen the ice or snow thereon, a 
rotating brush between the wheels adapted to remove the loos- 
ened ice or snow, and a frame to which the wheels and brush 
are journaled and by which they are attached to the truck ot 


a Car. 
964.145. MICROPHONIC TRANSMITTER. Charles Logan Chis- 
holm, Marysville, New Brunswick, Canada, assignor of one- 


sixteenth to Charles Sadler, Edmonton, Canada. Filed Aug 
5, 1908. The instrument has a carbon diaphragm mietal-plated 
on its peripheral edge. and a support for the diaphragm to 
which it is united by a metallic cement. 

964,169. CURRENT-INTERRUPTING DEVICE. Oscar M. Leich, 
Genoa, Il}, assignor to Cracraft-Leich Electric Co.. Genoa, HÌ. 
Filed June 19. 1908. A current modifier comprises a fluctuat- 
ing-current generator. an induction coil having a primary wind- 


WOS ST. 


JUNCTION 
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ing, a secondary winding, a contact-breaking device, an armi- 
ture for controlling the contact-breaking device, the armature 
being under the inductive influence of both windings. and the 
generator, primary winding and contact-breaking device con- 
stituting a serial metallic circuit, the secondary winding being 
adapted for connection to a transmission circuit, means con- 
trolled by the generator for short-circuiting the secondary wind- 
ing when the generator is not operating, and a condenser around 
the contact-breaking device. 


964,197. PORTABLE ELECTRICAL TOOL. Frank J. Backscheider. 
Cincinnati, Ohio. Filed Feb. 8, 1909. In combination with a 
driving shaft and a driven shaft, is a yieldably mounted inter. 
mediate power transmission; a switch controls the current 
actuated in disconnecting by the movement of the yieldably 
mounted transmitter around the axis of the member with which 
it engages. 

964,214. TELEPHONE-TRANSMITTER. 
Marysville, New Brunswick, Canada. Original application filed 
Jan. 20, 1909. Divided and this application filed March 9, 1909. 
A microphonic transinitter has a diaphragm for receiving the 
direct impact of sound waves, the diaphragm being superficially 
unovstructed on its sound-receiving face, and having a funda- 
mental rate of vibration higher than the rate of vibration of 
the normal voice waves to be transmitted and a granule cham- 
ber substantially coextensive with the diaphragm. 


Charles L. Chisholm, 


964,268. APPARATUS FOR SMELTING ORES YIELDING A VOLA. 
TILE METAL. Woolsey MeA. Johnson. Hartford. Conn.. as- 
signor to The Continuous Zine Furnace Company, Hartford 
Conn. Filed Nov. 9, 1906. Apparatus for smelting ores yielding 


a volatile metal, comprises an electric smelting furnace, a porous 
body of carbonaceous materials, a condenser, and electrodes 
disposed in contact with the body of carbonaceous material. 
964,274. ELECTRIC PLAYING APPARATUS FOR MUSICAL IN- 
STRUMENTS. John F. Kelly. Pittsfield, Mass. Filed Sept. 14 
1907. In combination with tone producing devices of the instru 
ments, are electromagnets for operating the tone-producing di- 
vices, means for varying the magnetomctive force of the mag 
nets and the loudness of the tones produced by the operation 
of the magnets by changing the number cf turns of the magne: 
windings through which the energizing current flows. 
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964,281. ELECTRIC-LAMP-HOLDING SOCKET. Harry Wallace 
Lawrence, Denver, Colo. Filed July 16, 1909. Includes a switch 
and a shock-absorbing device. 

464,289. ELECTRIC TIME-SWITCH. John De Lorenzo, Linhart, 
Pa. Filed Jan. 3, 1910. A latch is released by an electrically 
Operated time-controlled device. 


904,297. LIGHTNING-ROD UPRIGHT. George J. Moore, Mary- 
ville, Mo. Filed Feb. 10, 1910. The upright has its lower end 
portion provided with a loop to receive the rod and its upper 
end tapered to provide a point. 


964.298. DEVICE FOR TIMING MAGNETOS TO OPERATE WITH 
TWO-CYLINDER GAS-ENGINES SET V-SHAPED. Theodore 
M. Mueller, Braintree, Mass. Filed Oct. 12, 1907. In combina- 
tion with a magneto and its armature shaft and a gas-engine 
having V-set cylinders, are a driving gear, vielding connections 
between the gear and the shaft for timing the movements of 
the armaiure to the positions of the pistons in the cylinders, 
a cam for devermining the variations of the yielding connec- 
tions, ana Means co-operating with the cam and vielding con- 
nections for compelling the latter to be governed at all times 
by the cam. 


961,501. ELECTRIC ILLUMINATED SIGN. William Nelson Mc- 
Comb, New York, N. Y. Filed Nov. 1908. Comprises a box, a 
faceplate for closing the box. a set of electric lamp sockets car- 
ried by the faceplate, the plate carrying outward extending 
marginal flanges or ribs surrounding the lamp sockets, a remov- 
able letter or character plate and means carried by the ribs for 
holding in place in front of the lamp sockets the removable 
letter or character plate. 

964,336. MEANS FOR MAINTAINING VAPOR-CONVERTERS IN 
OPERATION. Perey H. Thomas, East Orange, N. J., assignor 
to Cooper Hewitt Electric Company. New York, N. Y. Original 
application filed Dec. 24. 1903. Divided and this application filed 
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“MHASH MEANS FOR MAINTAINING VAPOR-CONVERTERS IN OPER- 
ATION. 
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Oct. 19, 1904. A vapor converter bas a plurality of main posi- 
tive electrodes, and a common negative electrode, in combina- 
tion with a source of normal electromotive-force and connec- 
tions therefrom to the common negative electrode and the main 
positive electrodes, a scurce of accelerated electromotive-force, 
and connections therefrom to the common negative and the 
supplemental positive ¿l ctrodes, 


‘964,338. INSULATED RAIL-JOINT. William P. Thomson and 
Samuel G. Thomson, Philadelphia. Pa.. assignors to Thomson- 
Thomson Company, Philadelphia, Pa. Filed Dec. 29, 1908. An 
inner bar contacts with one rail only and stands free from the 
rail foot and has at least two laterally extending faces above 
the rail base; an outer bar extends under these faces, and insu- 
lating material is interposed between the two bars. 


964,343. ROTARY FIELD-MAGNET. Emil Volkers, Berlin, Ger- 
many. Filed April 2, 1909. A rotary field magnet comprises a 
shaft, the magnets being of such a spiral shape that their oppo- 
site poles are arranged with a certain interval of space between 
them, parallel to the shaft, while the center parts of the mag- 
nets are inclined in relation to the shaft, means for securing 
the magnets to the shait, and a stationary armature around the 
magnets. 


‘964,376. INSULATOR-SUPPORT. Jasper Blackburn, Kirkwood, 
Mo. Filed July 17, 1909. An insulator support comprises a pin, 
a base formed at a right angle to and integral with the pin, 
jaws arranged to embrace a cross arm and engage the base 
and means for securing the jaws to the cross arm. 


964.379. VEHICLE-LIGHT. Wiley S. Bond. Lincoln, Kans. Filed 
July 2, 1909. An electric lamp is inserted in each pole tip. 
“64,418. ELECTROMAGNETIC CIRCUIT-CONTROLLER. Harry 
Grant Geissinger, New York. N. Y., assignor to Geissinger Regu- 
lator Company, New York, N. Y. Filed Dec. 23, 1909. An elec- 
tromagnetic circuit-controlling device for connecting and discon- 
necting translating mechanism with main conductors, comprises 
an electromagnet having an armature and energizing coils for 
lifting and for retaining the armature respectively, means for 
connecting the lifting coil in series with the translating mechan- 
ism and the retaining coil directly between the main conductors, 

and means for short-circuiting the lifting coil. 


464.442. TOBACCO-MOISTENER. Edward C. Madary, Traverse 


City, Mich. Filed Jan. 25, 1909. The humidor contains an elec- 
tric lamp immersed in a liquid. 

964,474. MANUFACTURE OF INCANDESCENT ELECTRIC 
LAMPS. Dennis Joseph O’Brien, San Francisco, Cal., assignor 
to William P. Fairman, Philadelphia, Pa. Filed July 22, 1904. 
The process of manufacturing electric lamps comprises the for- 
mation of a perforated gland at a point intermediate the open 
ends of a hollow transparent tube, placing an anchor in the per- 
forated gland through the adjacent open end of the tube, ad- 
justing the filament and anchor through the adjacent open end 
of the tube, securing the anchor in position, exhausting the 
air in the tube, sealing the end of the hollow tube and secur- 
ing the contact cap to the protruding end of the anchor. 


REISSUE. 


13,130. TELEGRAPHIC TRANSMITTER. Paul Dinger, Cleveland, 
Ohio, assignor of one-half to W. Louis Rose and one-half to 
Albcrt Lynn Lawrence, Cleveland, Ohio. Filed May 17, 1909. 
Original No. 920,034, dated April 27, 1909. The transmitter 
comprises a vibrator in the form of a spring bar fixed at one 
end, a coiled spring secured by one of its ends to the free end 
of the vibrator, a flexible cord secured to the other end of the 
spring, and means for taking in and paying out the cord. 


PATENTS THAT HAVE EXPIRED. 


Following is a list of electrical patents (issued by the United 

States Patent Office) that expired July 18, 1910. 

501,485. INCANDESCENT-LAMP SOCKET. Henry P. Ball. Sche- 
nectady, N. Y. 

501,488. REGULATING ELECTRIC LOCOMOTIVES. John B. 
Blood, Lynn, Mass. 

501,491. INCANDESCENT ELECTRIC LAMP. Edward E. Cary, 
Boston. Mass. 

501,502. INCANDESCENT-LAMP FIXTURE. Alenza T. Gifford. 
Hopedale. Mass. 

501,529 and 501.539. INCANDESCENT ELECTRIC LAMP. Wil- 
liam E. Nickerson, Cambridge, and Edward E. Cary, Boston. 
Mass. 

501,531. INCANDESCENT ELECTRIC LAMP. William E. Nicker- 
son, Cambridge, Mass. 

501,532. DEVICE FOR REGULATING CONSTANT-CURRENT 
DYNAMO-ELECTRIC MACHINES. Olof Offrell. Middletown, 
Conn. 

501,533. ELECTRICALLY-ILLUMINATED CHARACTER FOR AD- 
VERTISING. Almon D. Page, Newark, N. J. 

501,540, 501.541, 501.542 and 501.545. ELECTRIC MUSICAL IN- 
STRUMENT. Paris E. Singer, London, Eng. 

301,546. AUTOMATIC CHAIN-WELDING MACHINE. Elihu Thom- 
son, Swampscott, and Charles E. Harthan. Lynn, Mass. 

501,547. SHAPING AND SPINNING METALS BY ELECTRICITY. 
Elihu Thomson, Swampscott. Mass. 

901,550. ELECTRIC BODY BATTERY. Harry C. Wagner. Cleve- 


land, Ohio. 

501,558. ELECTRO-MEDICAL APPARATUS. John A. Cabot. Cin- 
cinnati, O. 

501,580. ELECTRIC-LAMP SOCKET. Gustave Sachs, St. Louis, 
Mo. 


501,589. ELECTRICAL MEASURING INSTRUMENT. Rudolph M. 
Hunter, Philadelphia, Pa. 

001,610. TRANSMITTER FOR TELEPHONES. James A. Brown. 
Moline, Ill. 

501,631. ELECTRIC-CIRCUIT CONNECTION FOR SIGNALING OB 
TELEPHONE BOXES. John E. Smith, New York. N. Y. 

901,676. ELECTRIC-RAILWAY CONDUIT. Irving J. Cook, Newark. 
N. J. 

501,701. ELECTRIC-CONTROLLING AND LOCKING MECHAN- 
ISM FOR RAILWAY SWITCHES AND SIGNALS. Charles M. 
Wilder, Cincinnati, O. 

501,707. ELECTRIC SWITCH. William H. Dingie, and John M. 
Urquhart. London, Eng. 

501,708. LIGHTNING-ARRESTER. Francis H. Doane, New York. 
N. Y. 

001,755. METHOD FOR FORMING COAL-CUTTERS. Foree Bain. 
Chicago, Ill. 

501,757. ELECTRIC-ARC LAMP. Sigmund Bergmann. New York. 
N. Y. 

501.758. CARBON-HOLDER FOR ELECTRIC ARC LAMPS. Sig- 
mund Bergmann, New York, N. Y. 

501,768. ELECTRIC ARC LAMP. John T. Dempster, Summit. 
N. J. 

501,825. METHOD OF AND APPARATUS FOR HEATING. WELD- 

ING. OR WORKING METALS ELECTRICALLY. Charles L. 
Coffin, Detroit, Mich. 

501,842. ELECTRIC MOTOR. Malcolm W. Long, Harrisburg. Pa. 

001,847. MULTIPLE SWITCHBOARD FOR TELEPHONE EX- 
CHANGES. Charles E. Scribner, Chicago, II]. 

501,849. ELECTRIC BELT. Barney H. Standish, Evansville, Wis. 

501,861. ELECTRIC BELT. Abraham D. Berliner, Rock Island, Il. 

501,884. ELECTRIC-ARC LAMP. William H. Klees, Susquehanna. 
Pa. 

501,905. ELECTRIC FIRE-ALARM. Charles Bernhardt, Chicago, 
Il. 
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ECONOMY IN PIONEER WORK. 


One of the most important problems of an engineer in 
developing nature’s resources is the necessity for practic- 
ing economy, and especially is this true when he is engaged 
in any kind of pioneer work in which an adequate return 
for invested capital is not at the outset practically assured. 
Many a project has gone into the hands of a receiver on ac- 
count of a too lavish initial outlay when perhaps a less sub- 
stantial installation would have sufficed equally as well and 
have cost much less to build and probably less for upkeep 
and running expenses. 

Of course there is the danger of going to the opposite 
extreme and installing a plant which will prove inade- 
quate to its demands within a comparatively short time. 
Instances of this are numerous, there being plenty of cen- 
tral stations which contain several small and therefore in- 
efficient prime movers, added one by one to keep up with 
an mereasing load, where by a little forethought a single 
large efficient unit might have been installed in the first 
place. Such a unit would not at first run at its maximum 
efficiency on account of being underloaded, and further- 
more there would be a greater capital cost involved over 
that of a smaller machine; but later, when the station load 
improved, the extra economy of running would more than 
pay for these in the long run. 


On other pages of this issue there appears the first 
part of an abstract of an excellent paper entitled ‘‘Hvdro- 


> in which the au- 


electric Power as Applied to Irrigation,’ 
thor, Mr. John Coffee Hays. gives some thoughtful views on 
the subject of economy in pioneer work. Dealing with the 
kind of installation denoted by the title of the paper, Mr. 
Havs states that while the generating stations at the out- 
set should be of a fairly permanent nature, the distributing 
svstem should be light and in many eases even of a tempo- 
rary nature. This he urges on the score of economy so that 
rates for current supply may be made as low as possible in 
order to develop a market for power. Jn this manner the 
rates may remain practically permanent during and after 
development, and surpluses may later be used for install- 
ing a more permanent system. Even with the generating 
stations may this policy be pursued to a certain extent. 
Thus the author advocates the wooden flume for pioneer 


work, instead of the tunnel, wooden poles instead of steel 
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towers, the use of an auxiliary steam plant to help out in 
times of accident or peak load, and other more or less 
temporary expedients. 

There is reason in all of this, and when engineers be- 
gin to look more to the business end of a proposition, there 
will be less wildeat exploitation such as has brought many 
hydroelectric schemes into disrepute. 


THE ELECTRIC MOTOR IN THE ROLLING MILL. 

The driving of rolls in the rolling mills presents the 
most severe conditions, probably, to which the electric motor 
has ever been subjected. The load is thrown on very sud- 
denly and it has been estimated that in certain cases the 
change from no load to full load occurs within a single rev- 
olution of the motor. Railway service has usually been 
considered hard service, but rolling-mill service is even more 
severe in load conditions, although the speed variations are 
more definite. 

With the introduction of the electric drive in rolling- 
mills, more has been demanded of the motor than was re- 
quired of the direct-connected steam engine. The motor is 
not only replacing the steam engine in this field, but it is 
doing more and doing it better. 

In applying the motor to this use, the addition of a fly- 
wheel to the motor shaft, to increase the inertia of the rotor, 
is a practical necessity, and greatly simplifies the electrical 
problem. This flywheel not only permits the use of a motor 
of smaller capacity than would otherwise be required, but 
it also improves the load factor of the generator supplying 
current and permits of better regulation on the supply cir- 
cult. The problem of flywheel interaction has been worked 
out by Mr. F. G. Gasche in a recent paper presented to the 
American Institute of Electrical Engineers. 

A similar application of the flywheel should be advan- 
tageous in many other cases of motor drive with a rapidly 
varying load, and its use will also in many cases render 
superfluous a storage battery, floating on the mains, which 
might otherwise be necessary to relieve the generator of 
sudden shocks. 


ELECTRICAL ENGINEERING GRADUATES. 

A steady increase in the attendance at the technical 
schools and colleges of the country has been noticeable each 
vear for some time past, and constitutes good evidence that 
engineering activities are constantly enlarging. 

While all the students who are graduated each year from 
engineering courses do not follow that profession, by far 
the larger portion do become engineers, and an even larger 
number do make a start in some engineering work, even 
though they may later drift into some other field of en- 
deavor. 

In order to determine the branches of electrical work 
which attraet the greater numbers of graduates from courses 


in electrical engineering, the ELECTRICAL REVIEW AND WEST- 


Vol. d7—No. 5 


ERN ELECTRICIAN has collected statistics regarding the stu- 
dents graduated in 1910, and presents these upon another 
page of this issue. 

While the figures presented make no claim to being a 
complete record of the year’s graduates, they are useful in 
showing the proportionate distribution of the men among 
the various electrical industries. The fact is prominently 
brought out that nearly one-half of the graduates enter the 
apprentice courses in the works of the large manufacturing 
plants, although in some quarters this apprenticeship work 
is not so popular as when it was started a number of years 
ago. 

This condition makes it evident that the average grad- 
uate realizes that he is not a full-fledged engineer, and needs 
the varied contact with materials, men and conditions which 
can best be had by just such a round of experience. 

The fact that only about ten per cent of the men lack 
positions at the time of graduation, some of them’ from choice, 
shows that there is a wide-spread and steady demand for the 
technical graduate in engineering work and that the student 
does not lack opportunities after finishing his course. If, 
after getting a start, the graduate fails of advancement, it is 
more than likely to be due to failure on his own part to 
apply energy, brains and common sense in seeing how much 
service he can render to his employer. 

SOME CONSIDERATIONS RELATIVE TO ORNA- 
MENTAL STREET LIGHTING. 

There has been a decided movement in recent years for 
the ornamental lighting of business streets. This has 
received marked impetus in the last two years through the 
employment of tungsten-lamp clusters for this purpose. 
Merehants have long realized the immediate advertising 
value of brightly illuminated and attractive store windows 
for the display of their wares. Electric signs have been used 
extensively to draw attention to places of business and par- 
ticular goods. But the most effective way to get people to 
the street at night is to make it, in the first place, safe to 
venture there and, in the second place, an inducement to 
promenade there. Both these aims are accomplished by a 
bright and attractive system of street lighting. It has been 
said that human beings are like moths in being drawn to a 
brilliant light. Particularly is this true when the light is of 
a pleasing kind. 

The dual value of ornamental street lighting has not 
been recognized sufficiently. In rendering a street safe 
against danger from highwaymen, rowdies, ete., as well as 
from speeding automobiles and strect cars, it has a distinct 
police value and is therefore performing a public service 
for which the community as a whole should pay. In making 
a street an attractive place to promenade and examine the 
store-window displays it has an undoubted advertising value 
of benefit to the merchants on the street, for which they 
should pay. 
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In practically all of the special street-lighting installa- 
tions the merchants or property owners have paid for the 
major portion or even the entire cost of the installation. 
This has imposed a greater burden upon them than some 
were disposed to assume. As in many instances no regular 
essessment has been levied to pay for the improved lighting. 
no compulsion could be exercised and the matter had to be 
left entirely to the option of the merchants. The result has 
been that, in fairness to those who did contribute, the spe- 
cial lights were installed in front of the buildings of the con- 
tributors only. Therefore the lighting has been very irreg- 
ular in many installations, gaps with no lights at all being 
found here and there and some merchants having more than 
one post per unit frontage. The effect has been far from 
satisfactory, the lack of uniformity largely defeating the 
attractiveness of the installation. While in one sense even a 
few scattered lights are better than none at all, in a broader 


sense the idea of providing an ornamental lighting requires 


that the esthetic features be given first consideration. Uni- 
tormity of spacing is certainly one of these. 
To insure this the municipal authorities must be 


impressed with the importance of taking an active hand in 
such a project. Its police value has already been pointed 
out. There is no question that the public at large is bene- 
tited and should therefore contribute to the cost in propor- 
tion to that benefit. Where the property owners have paid 
for the original cost of the installation the city might justly 
be called upon to pay for its operation and maintenance. At 
any rate, half of the latter costs should be paid for by the 
city, as this probably represents the minimum public benefit 
from the improved lighting. When the city assumes its 
share of the cost, recognition of the public benefit is achieved 
and the right to assess the merchants on a uniform frontage 
basis for the remainder of the cost is established. The result 
is that neither the private nor the public burden is as great 
as when either interest must carry it alone and therefore a 
larger and more üniform installation can be carried out than 
would otherwise be possible. 

When a special street-lighting scheme with publie aid is 
contemplated the former inadequate system in use on the 
streets affected should be discarded. The appearance of a 
street with a multiplicity of designs of lamp-post is far from 
pleasing. It is quite easy to arrange for the lighting of cer- 
tain units all night, the majority being cut out near midnight. 
It certainly is not desirable to maintain a separate set of are 
lamps for all-night use just because they were already in 
place. 

It is becoming quite common in special street-lighting 
installations to place the lamp-posts on the two sides of the 
street directly opposite each other. This makes a very pleas- 
ing effect where the spacing between adjacent posts on the 
same side of the street does not greatly exeeed the width of 


the roadway; it also makes a simple problem of lamp loca- 
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tion at street crossings. Where the spacing between adja- 
eent lamps greatly exceeds the width of the roadway the 
mounting of lamps directly opposite each other results in 
uneven light distribution and therefore the staggered ar- 
rangement 1s preferable. ; 

In some installations little attention has been given to 
the proper maintenance of the lamps and posts. This is 
particularly true of tungsten-lamp installations, where the 
globes have been allowed to get so dirty as to reduce the 
efficiency considerably and the ornate effect very decidedly. 
Frequent cleaning of glassware is imperative, as also the 
periodic painting of the standards, if these be of iron. 


TRACTION ECONOMY. 


It does not require very close observation of the average 
motorman of an electric car to discover that he has no idea 
of economy or efficiency in his application of electric power. 
Most of us must have been manv times impressed with this 
fact, and must have wondered why the motormen are not 
properly instructed as to how to bring a car up to speed 
with the least waste of energy in the controller. And how 
often, when the car has been braked too soon, is a little 
more power applied with the brakes still on! 

Proper acceleration has been secured by the use of 
automatic apparatus which controls the cutting out of re 
sistance and leaves to the motorman only the closing and 
opening of the main switch. The use of such apparatus is. 
however, largely contined to elevated and interurban roads, 
and it is seldom, if ever, applied to the ordinary surface 
lines. 

To secure the greatest economy of operation, It is ne- 
cessary not only to accelerate at the highest rate which the 
capacity of the motor will permit, but also to waste as little 
power as possible in braking. This means that coasting 
should be resorted to as largely as possible, the brakes not 
being applicd (when on level track) until the speed has 
been reduced much below normal. Rapid acceleration saves 
time which can be economically devoted to coasting and 
less abrupt stops; at the same time the wear on brake shoes 
and general cost of brake maintenance is very much reduced. 

Recent tests on the elevated roads in New York and the 
subway in Philadelphia have demonstrated that a saving in 
power of from twenty-five to thirty-five per cent can be 
accomplished by judicious coasting. On the Second Avenue 
line in New York a check is kept on the motormen by the 
installation of coasting clocks which indicate what part of 
the total running time has been spent in coasting. This is 
hardly feasible or necessary on most surface lines, yet 
proper instructions to motormen, after proper training for 
the work, would undoubtedly result in an enormous saving 
of power. That such a saving is not only possible but 
feasible, is evident after the most cursory examination of 


the facts. 
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Electric Automobile Tests. 

Tests were recently conducted at 
West Orange, N. J., to find the touring 
radius of the automobile driven by Ed- 
ison storage batteries. Two cars left 
the laboratory and each car carried 
two passengers. One traveled to Man- 
hattan, thence through Staten Island, 
by ferry across the Arthur Kill, and 
on through Perth Amboy, Metuchen, 
New Brunswick, Bound Brook, Dun- 
ellen, Plainfield, Westfield, Springfield, 
Union and Elizabethport. Returning 
to Staten Island the car crossed to 
Bergen Point and Bayonne, running 
along the Hudson Boulevard to the 
Mercer Street ferry at Jersey City. 

The second automobile had a course 
laid out north of Elizabeth to Morris- 
town and Little Falls, and from there 
by way of Montclair, Belleville, and 
Arlington to Jersey City. 

‘‘These tests,’ said Thomas A. Edi- 
son, ‘‘will demonstrate that a man can 
take his wife into the country and 
have no fear about getting back. On 
such roads as one will encounter from 
New York to Philadelphia a set of 
batteries ought to be good for 150 
miles without recharging. On hilly 
roads the machines ought to run about 
125 miles.’’ 


—————-6--- |&_—_—_—_—_—_ 


Telephone Companies Merge. 

The Federal Telephone and Telegraph 
Company has certified to the Secretary 
of State that it has merged the follow- 
ing companies of which it owned all of 
the capital stock: Corning, Watkins, 
Ithaca, the Springville, the Marilla, 
Canisteo, Wellsville, Hornellsville Tele- 
phone Companies, Conewango Valley 
Home, Cohocton Valley Telephone and 
Telegraph Companies, Elma Telephone 
Exchange, Citizens’ Telephone Com- 
pany of Bath, N. Y.; Attica Home Tele- 
phone Company, Citizens’ Telephone 
Company of Akron, N. Y., and the Val- 
ley Telephone Company. The certif- 
cate is signed by Bert G. Hubbell, presi- 
dent. of Federal Telegraph and Tele- 
phone Company. 

— eoe 

P. S. Commission vs. Union Railway. 

The New York Publie Service Com- 
mission, First District, has applied to 
«Justice Bischoff of the Supreme Court 
to set aside the trial of the suit 
brought by the commission against Re- 
ceiver Whitridge of the Union Railway 
Company to recover $800,000 for an al- 
leged violation of an order of the com- 


mission directing the equipment of the 
cars of the company with a certain 
type of wheel guards. The order ask- 
ing the company to make certain im- 
provements in its rolling stock was is- 
sued by the commission on April 27, 
1909. Justice Bischoff reserved de- 
cision on the application. 


—_—_»--»____— 


Cheaper Cable Tolls in Sight. 


At the annual meeting of Marconi’s 
Wireless Telegraph Company, which 
was held at London, England, early in 
the month an announcement was made 
that cheaper cable tolls were in signi. 
Although the fire which destroyed the 
Glace Bay station was a great misfor- 
tune it was not an unmixed evil ani 
the improvements which will be made 
in reconstruction will be most valuable 
to the wireless service. 

It is the intention of the company to 
put every British possession into wire- 
less communication with every other 
one. 

—___—_+»-e——____- 
International Congress of Medical 
Electricity. 

An international congress for the dis- 
cussion of medical electrotechnology 
and radiology will be held at Barcelona, 


Spain, on September 13 to 18, 1910. 


The sessions will convene in the amphi- 
theater. In connection with the con- 
gress there will be an exhibition of 
scientific and technical apparatus. The 
Spanish railroads have granted greatly 
reduced rates to all that expect to take 
part in this congress. 
—__—_—_+-o____- 
Electrify German Road. 

The Bavarian Diet has voted $1,- 
200,000, the first installment to be used 
for the construction of watcrpower 
works at Lake Walchen, where power 
for the complete electrification of the 
state railroads of Bavaria will be de- 
veloped. Further appropriations will 
be made annually. 


International Exposition of the Appli- 
cations of Electrical Energy in 
Railroad Service. 

The Russian Royal Technical Society, 
of St. Petersburg, will soon hold in its 
building an international exposition of 
the manifold applications of electrical 
energy in railroad service. The idea is 
to demonstrate visually to the adminis- 
trations of the Russian railroads the 
great progress that has been attained 
in electric railroading. It is planned 
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to have the exposition in three divi- 
sions: (1) The use of electricity in the 
operation of steam railroads; (2) elec- 
tric traction; (3) the utilization of hy- 
droelectric power. The committee of 
organization of this exposition will be 
glad to furnish all the particulars upon 
addressing it at Pantelecmonskays 2, 
St. Petersburg, Russia. The Russian 
railroads have consented to grant spe- 
cial low rates on exhibits for this ex- 
position. 


—_—__»~-—_____ 
Industrial Exposition in China. 

A copy of the regulations governing 
the storage of exhibits at the Nanking 
Industrial Exposition, now open in 
that Chinese city, has been forwarded 
by Vice-Consul A. W. Pontius, and will 
be loaned by the Bureau of Manufac- 


tures, Washington, D. C., to those in- 
terested. 


————_—_---____—___- 


Public Service Commission Examina- 
tion. 

An examination will be held on Au- 
gust 10 and 11, at the regular places, to 
fill vacancies occurring in the positions 
of aid and deck officer in the Coast and 
Geodetic Survey. Applicants should 
apply to the United States Civil Serv- 
ice Commission, Washington, D. C., or 
to the secretary of the board of exam- 
iners at any place of examination. Re- 
quest should be made for Form 1312. 

—_———_s--o___- 

Telephone Extension in Spokane. 

Seven hundred thousand dollars will 
be expended by the Pacific Telephone 
and Telegraph Company in improving 
its system into Spokane, according to a 
statement by an official of the com- 


pany, who also said that thirty per 


cent of that amount will be used in 
making changes in Spokane. Plans are 
under way for the construction of a 
larger central station and offices. 

There are now more than 17,700 tele- 
phone instruments in operation in Spo- 
kane, and it is thought this number 
will be increased twenty per cent with- 
in the next six months. 

—— ep 
Electric Traction Opportunity. 

An American embassy in a foreign 
country has forwarded three copies of 
the conditions proposed by the Ministry 
of Public Works in regard to the con- 
struction of new electrice street-car 
lines, which can be obtained by inter- 
ested firms upon application to the Bu- 
reau of Manufactures, Washington, D. 
C., quoting File No, 5157. 


S=— —— n. 


July 30, 1910 


Angus 8. Hibbard. 

That inventive ability is not synony- 
mous With executive ability is a well- 
known fact. That the two are combined 
in some few individuals at least is the 
good fortune of society, for to this 
combination is due in a large measure 
the success with which important in- 
ventions are now rapidly made avail- 
able for the public good. Among the 
men whose possession of these dual 
traits was highly instrumental in mak- 
ing the telephone an every-day utility 
in private and commercial service is 
A. S. Hibbard, who for sev- 
enteen years has been the 
general manager of the Chi- 
cago Telephone Company 
and for nearly thirty years 
prominently connected with 
telephone interests. 

Angus S. Hibbard was 
born in Milwaukee, on Feb. 
ruary 7, 1860, and secured 
his education in the Wiscon- 
sin metropolis, and at Racine 
College. After a siege of ill 
health he started his active 
career with one of the rail- 
roads entering Milwaukee. 
Within a year he entered the 
telegraph and telephone ser- 
vice as secretary to the su- 
perintendent of the North- 
western Telegraph Company. 
As the telephone had just 
come to public notice, Mr. 
Hibbard took up its study 
and soon became enthusias- 
tie about its possibilities. At 
the age of twenty-one he be- 
came superintendent of the 
Wisconsin Telephone Com- 
pany. Here his ability to in- 
Vent and to carry out new 
ideas received its first impet- 
us. He became convinced 
that speech transmission could be car- 
ried out to greater distances and his 
early expcriments in long-distance 
work showed its commercial practica- 
bility and attracted attention from all 
parts of the world. Under his direc- 
tion a number of toll lines were success- 
fully extended from the Milwaukee ex- 
change. 

At about this time the American Tele- 
phone and Telegraph Company began 
its long-distance service and it was but 
natural that Mr. Hibbard should be 
chosen to become its first general su- 
perintendent. He entered this enlarged 
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sphere of activity in 1886 at New York 


‘City. During the seven years that he 


was connected with this company great 
developments in the telephone service 
took place. He foresaw the need of 
eliminating disturbances by the use of 
complete metallic lines, and, against 
great odds, metallic circuits became 
quite generally used, largely through 
his influence. Long-distance lines were 
established between many points in the 
East and rapidly extended to Chicago. 
The successful installation, operation 
and maintenance of these long eireuits 


ANGUS 8. 


HIBBARD, 
General Manager of the Chicago Telephone Company. eè 


with conditions not met before was due 
in no small measure to Mr. Hibbard’s 
ability to devise new apparatus and 
methods to cope with the new prob- 
lems presented. 

During the World’s Fair year, 1893, 
Mr. Hibbard was called to Chicago to 
take the position of general manager 
of the Chicago Telephone Company. 
This position he has held continuously 
ever since, subsequently being elected 
also to the position of vice-president of 
the company. During his long resi- 
dence in Chicago there has been a stu- 
pendous advance in telephone service 
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both in the city and its suburbs. Mr. 
Hibbard has constantly striven for im- 
provement in the service and its exten- 
sion to all parts of the metropolitan 
area. He is thoroughly intimate with 
all departments of the company’s busi- 
ness, and there is not one whose effi- 
ciency has not been improved by the 
use of his methods. He is the inventor 
of a number of patented telephonic ap- 
paratus and methods, including select- 
ive signaling, distributing and protect- 
ive devices, switchboard designs, oper- 
ating features, test circuits and meth- 
ods, ete. 

Mr. Hibbard has found his 
greatest recreations from the 
eares of business in musie, 
and outdoor sports. He has 
long been prominently iden- 
tified with the Apollo Musi- 
val Club, one of the leading 
ehoral societies of the coun- 
try. He is the composer of 
a number of excellent oper- 
ettas and songs; at one time 
he was strongly urged to 
give up his business inter- 
ests and devote himself to 
musical compositions. His 
most conspicuous work in 
this line was the writing for 
the Chicago Association of 
Commerce of a group of civ- 
ic songs, which have come to 
be known as the ‘‘Songs of 
Chicago, and for several 
vears have been sung by the 


Association in its many 
meetings, and in clubs, 
schools and other places. 


For physical recreation Mr. 
Hibbard has devoted himself 
to those sports which call 
for outdoor muscular exer- 
cise. Jn bicycling days he 
was one of the best amateur 
riders. He later became an enthusias- 
tie devotee of golf and has outplayed 
many of his friends by his energy and 
skill. He is a member of the Glenview 
Golf, Union League and University 
Clubs. For nearly twenty years he 
has been a member of the American 
Institute of Electrical Engineers. 
—_~--e—____— 
Wireless in Venezuela. 

An effort is being made by a German 
agency, writes Consul Isaac A. Man- 
ning, to secure the introduction in La 
Guaira, Venezuela, of the Telefunken 
system of wireless telegraphy. 
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ELECTRICAL ENGINEERING GRAD- 
UATES IN 1910. 


STATISTICS SHOWING THE FIELDS OF WORK 
UPON WHICH THEY ENTER. 


In order to determine the paths along 
which the graduates of courses in elec- 
trical engineering in our colleges and 
technical schools enter into the practice 
of their profession, the ELECTRICAL RE- 
VIEW AND WESTERN [LECTRICIAN has col- 
lected statistics regarding the students 
graduated in 1910. In years of com- 
mercial and engineering activity, lke 
the present, nearly all of the graduates 
are slated for positions before com- 
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facturing establishments, as they are 
regarded as representing a different 
and particular class. It is to be noticed 
that this programme is chosen by forty- 
three per cent of the graduates as the 
most desirable sequel to their college 
course in the preparation for more im- 
portant work as engineers. As ten per 
cent of the graduates were not yet 


placed in any positions, this represents 


nearly one-half of the total number al- 
ready assigned. 

The next greatest demand for grad- 
uates comes from the power-plants, cen- 
tral stations, ete. This group has been 
made to inelude a few who will be en- 
gaged on transmission-line work and 


—— TOTAL. — 


GEOGRAPHICAL DISTRIBUTION. 
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and no doubt recruit their ranks most- 
ly from men who have not been techni- 
cally educated. Many of their techni- 
cal positions are filled by men who 
started in as operators and advanced to 
more responsible positions after learn- 
ing the technique of the work by ex- 
perience. 

Electrice railways also fail to draw 
men in proportion to their industrial 
importance. 

The total number of graduates from 
the thirty-eight institutions represented 
is 565. The state universities turn out 
over forty-seven per cent of these men, 
or nearly half, whereas the state col- 
leges and other technical schools com- 
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mencement, and those who are not en- 
gaged by July 1 are usually so from 
choice. 

Requests for information were sent 
to all professors in charge of electrical 
engineering courses who could be 
reached, and rephes giving the desired 
information were received from thirty- 
eight institutions. While the imnstitu- 
tions so responding represeut only 
about half of the total number of 
those offering such courses, there is no 
reason to believe that the proportions 
would be changed if the omitted schools 
had been included. As the omitted in- 
stitutions include several with large en- 
gineering courses, the total figures 
would, however, require to be consider- 
ably altered in order to represent a 
complete census of the country. 

In grouping the occupations into 
which this year’s graduates are enter- 
ing, the apprentice courses of the large 
manufacturing companies have been 
separated from other positions in manu- 


` 
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other employment connected with pow- 
er generation and transmission. 

Twenty-two of the men will take up 
teaching and ten will pursue further 
courses of study, making a total of 5.7 
per cent who will remain at the colleges. 

Only five men are registered as en- 
gaging in work entirely foreign to elec- 
trical or other engineering. Eight oth- 
ers enter the commercial offices of elec- 
trical concerns. One of the men enter- 
ing the army will engage in engineer- 
ing, the other probably not. There is 
thus a total of fourteen men or 2.5 per 
cent who will not engage in technical 
work at the outset. 

Next after the apprentice courses and 
central-station work, the telephone 
companies make the greatest demand 
for new men, and this work undoubted- 
ly enlists today the services of a greater 
proportion of college-bred men than 
ever before. f 

The telegraph companies, on the 
other hand, call but few to their service, 


bined furnish thirty-nine per cent. This 
is shown in the table by grouping the 
graduates according to the class of in- 
stitution. It is to be noticed that most 
of the men taking graduate studies are 
from the universities. Most of the men 
going into the commercial organizations 
are also from the universities. 

The geographical distribution is also 
shown in the table. This shows that the 
greatest proportion of students entering 
the apprentice courses come from the 
Southern States. The proportion is al- 
so high from the Rocky Mountain sec- 
tion. The smallest proportion of ‘‘not 
decided’’ is for the northeastern section 
of the country, which would indicate 
that the men in that section find their 
services in greater demand. This is on- 
ly natural, since the manufacturing 
and operating establishments are more 
numerous in that region. 

The largest proportion. is for the 
North Central states, the others show- 
ing about the average. value, 
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Hydroelectric Power as Applied to Irrigation. —I. 


Including an Illustrated Description of the System and Work of the Mt. Whitney Power Company. 


Among the many uses to which hy- 
droclectrie power is being applied, that 
of cleetrically-pumped water for irri- 
gation is being advocated at present 
in a great many instances; and while 
the mere pumping of the water is so 
simple as to be hardly worthy of dis- 
eussion, it may be of interest to point 
out some of the operating conditions 
projeet formed 
ehieny for this purpose. 


encountered in a 


FIG. 


A hydroelectric system to supply 
power for pumping water for irriga- 
tion will usually be required to build 
up its own market in the territory 
served. and it is manifestly necessary 
at the outset carefully to study the 


territory. Usually some pioneer work 


a Abstr t of a paper presented at the Pacific 
Oaxt meeting of the American Institute of Elec- 
trieal Engineers, May 6, 1910. The photographs 
are reproduced by the courtesy of the author. 


nee Tresl nt of the Mt. Whitney Power Com- 


1.--ORANGE GROVE NEAR EXETER. 


BY JOHN COFFEE HAYS.’ 


by progressive farmers will show what 
the Jand is capable of producing, but 
the greater part of the territory will 
consist of barren country planted to 
grain. or used for grazing purposes, 
With here and there a town. This land 
is in large holdings, and the first thing 
to be determined is the amount of sub- 
division which may be expected. and 
whether the proper men are in the 
field to bring this subdivision about. 
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The character of the land is, of course, 
of primary importance and the percent- 
age of good land should be carefully 
determined. Irrigated land should 
have a slight slope for distributing 
the water and must be reasonably 
smooth. Hardpan near the surface 
must be guarded against. as it gener- 
ally denotes a rather poor quality of 
soil. The adaptability of the soil for 
different products. and the climate 
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should be considered, yet data on these 
two points are hard to get and are 
usually unreliable. Tests and analysis 
of the soil would seem to be the 
natural way of determining its adapt- 
ability to the different products, but 
the agriculturist pays very little at- 
tention to these analyses, and has ap- 
parently a good reason for this. as they 
are often unreliable. 

In the San Joaquin and Sacramento 
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valleys it has been demonstrated that 
almost any kind of products may be 
raised on the good lands. Only a small 
portion of this land has been planted 
to citrus fruits, but small groves may 
be found along the entire length of 
the valley, and it would therefore seem 
as though it were all adapted to this 
class of products if water is applied. 
The best conditions seem to exist, how- 
ever, where the mountains rise\abrupt: 
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ly from the valley, and the level flat 
land extends up to the foothills, for, 
where a long stretch of rolling country 
lies between the plains and the hills, 
hardpan and bedrocks are generally 
very much in evidence. 

Due to the fact that oranges in the 
San Joaquin valley ripen and are mar- 
keted a full month earlier than those 


FIG. 


2.—CONSTRUCTING TULE RIVER 
DITCH. 


in the southern part of the state, they 
bring exceedingly good prices, and the 
growth of this industry is very rapid. 
The present citrus districts, as in fact 
is most of the land in the citrus belt, 
are above the existing irrigation 
canals, which in most instances divert 
all of the water available from the 
rivers, and are therefore entirely de- 
pendent on ground waters for irriga- 
' tion; and, as the profits from this crop 
warrant a large expenditure, it is 
naturally the best market for power 
for pumping purposes. Aside from 
eitrus fruits, all kinds of high-class 
products, such as deciduous fruits, ber- 
ries, vegetables, nuts, vines, and al- 
falfa are to some extent also irrigated 
by pumped ground water. 

The amount of water required for 
the irrigation of different products 
varies to such an extent in the dif- 
ferent communities that it is impossi- 
ble to get any figures which would be 
at all accurate. The character of the 
soil is accountable for the difference 
to a large extent, but the cost of water 
and the personal equation are account- 
able to a very much larger extent. 
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There is usually a marked tendency to 
the over-use of water. The duty of 
irrigation water in California is be- 
lieved to average about two feet in 
depth in addition to the average rain- 
fall. 

In the Imperial Valley, in 1906, 120,- 
000 acres were irrigated and a total av- 
erage depth of 2.04 feet was used, the 
main crop being grain. In San Diego 
County on land planted to citrus fruits 
an average depth of 1.5 feet was used 
from 1889 to 1899. Around Los Ange- 
les it is estimated that an average depth 
of 2.4 feet is used. 

In the Modesto and Tyrlock districts 
as much as eight feet to ten feet in 
depth was used at the start, but in 1908 
the depth varied from 1.2 feet to 3.6 
feet. In the Fresno district very little 
water is applied to the surface of the 
land at present, the land being sub- 
irrigated by seepage from the canals. 

DEVELOPMENT OF SYSTEM. 

In determining the policies and the 
scope of a proposed hydroelectric sys- 
tem for the supply of power for pumped 
irrigation, it is necessary to determine 
at the outset the exact territory to be 
served and the general policies to be 
followed as regards charges, contracts, 
extensions, etc., or, in other words, a 
definite goal must be set, the power 
company must do everything possible 
to assist development, and any inhabi- 
tant in any section of the territory 
must be supplied with power whenever 
it is required. Therefore, the power 
system simply grows up with the coun- 
try, and while this growth is taking 
place (it of necessity. must take many 
years), it must be considered that the 


FIG. 3.—PENSTOCK RESERVOIR, TULE 
PLANT. 


power system is in course of construc- 
tion during the entire period. This is 
the main feature in which the power 
project depending entirely upon an ir- 
rigation market differs from the pro- 
ject supplying ordinary commercial 
business in an already well-settled 
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community, and this is a difference 
which is seldom fully understood and 
the time element not fully provided for. 

The initia] installation will usually 
cover various towns and communities, 
and, if the territory is partially de- 
veloped, the development will probably 
be close to the towns. The business 


FIG. 4.—POWER HOUSE NO. 1. 


available may, therefore, be fairly well 
concentrated at the start, and conse- 
quently profitable as far as it goes, but 
naturally only a small amount of the 
ultimate power required will be mar- 
keted. The extensions to the system 
will be made from these towns, and 
the fact that development of the com- 
munity always starts near the. town 
and grows outward is a most favor- 
able condition of affairs for a power 
company. The price of land is always 
greatest near the towns, and decreases 
in proportions to the distance from 
any center, yet the land near the 
town is the first developed. These 
towns are built along the railroad, and 
being the shipping points, the reduced 
cost of hauling to the railroad to a 
certain extent offsets the additional 
cost of the land. 
THE HYDROELECTRIC SYSTEM. 

The character of construction of a 
system depends entirely on the class of 
market, and for irrigation a slight dis- 
continuance of service is not serious, 
therefore a light construction is per- 
missible. The generating stations at 
the outset should be of a fairly perma- 
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nent character, but the distributing 
system may and actually should be of 
a light and in many cases even bor- 
dering on a temporary character, as it 
is necessary to economize in every 
way at the outset to warrant the low 
rate which it is necessary to charge 
in order that the market may be de- 
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broad statement that there was no ex- 
cuse for the use of a wooden flume and 
that a tunnel was the only proper 
thing; also that certain plants were 
altogether too flimsy and temporary in 
their design, and that the wooden pole 
line was entirely obsolete. When these 
statements are made, the writer can- 
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FIG. 5.—DITCH AND FLUME LINE, TULE PLANT. 


veloped; for it is necessary at the out- 
set to establish a rate which will con- 
tinue in effect when the system is fully 
developed. Even the expense of the 
generating stations may be reduced 


not but think that the assertions are 
prompted by a lack of regard for the 
first principle of engineering, namely, 
economy. Every one who has had any 
experience with the wooden flume 


FIG. 6.—PUMPING STATION IN ORANGE GROVE. 


to a considerable extent at first, and as 
the system increases and the market 
becomes concentrated, improvements of 
a more permanent nature may be 
added. 

Notwithstanding this, the writer has 
heard engineers of standing make the 


knows the many interruptions of ser- 
vice caused by it, yet, if constant ser- 
vice is not absolutely necessary, what 
possible type of construction can com- 
pare with the flume? It is short lived, 
but several can be built for the cost of 
a tunnel, and during the early life of 


ELECTRICAL REVIEW AND WESTERN ELECTRICIAN 213 


a transmission system every dollar 
counts. If the system warrants a tun- 
nel, it may be constructed during the 
life of the flume to take its place. Of 
course, if the systems depend entirely 
upon one power plant, the replacement 
of the flume is both difficult and ex- 
pensive, but few existing systems of 
any importance rely entirely on one 
plant, and there is usually sufficient 
capacity available during certain peri- 
ods of the year to allow for the shut- 
down of one station. Also an auxili- 
ary steam plant is often cheaper than 
a tunnel and much more useful. 

Wooden pole lines are also perfectly 
reliable in our California climate and 
are a very worthy substitute for the 
steel tower lines in respect to business 
development, and there is nothing to 
prevent the construction of the tower 
line when the wooden pole has out- 
lived its usefulness; no interruption of 
service is necessary, as the right of 
way should be wide enough to ac- 
ecommodate both lines. 

Among the different part of the sys- 
tem where considerable expense may 
be saved 1s the switching gear, which 
may be extremely simple at the outset 
and still ample. A small galvanized 
iron building on a wooden frame is a 
thoroughly satisfactory building for 
the pioneer substation, which can be 
replaced by a permanent and fireproof 
structure when the business warrants. 
By the construction of light, inex- 
pensive tie lines one substation may be 
arranged temporarily to supply the 
territory of another, and by the con- 
struction of a ring system many miles 
of expensive transmission line may he 
replaced by a much lighter class of con- 
struction, which will answer all pur- 
poses for many years. 

In the greater part of California the 
conditions are ideal for long pole spac- 
ing. High winds seldom occur and 
sleet is unheard of, but it is not un- 
common to see a line consisting of 
three wires ranging in size from No. 
2 to No. 8 supported by poles spaced 
from 120 feet to 150 feet apart. How- 
ever, on new lines, the fallacy of this 
mode of construction is apparently be- 
ing realized. and much of the new 
work looks different. In one case the 
writer has seen a pole spacing of over 
500 feet in use on light lines, 40-foot 


` poles being used, which made a very 


nice appearing and_businesslike line. 
Due to the less numberof poles used, 
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better poles, cross-arms and insulators 

may be indulged in. Other details 

may be treated in a similar manner. 
DESCRIPTION OF TYPICAL SYSTEM. 

The writer has been connected for 
several years with probably the only 
hydroelectric power project that de- 
pends almost entirely on pumped irri- 
gation for a market, approximately 
seventy per cent of the power gener- 
ated being used for tlis purpose, the 
balance of the power being used for 
the ordinary commercial purposes in 
towns and settlements within the ter- 
ritory served, and for the operation of 
one interurban The entire 
territory, however, is supported by the 
agricultural and horticultural products, 
and, therefore, the system is beheved 
to be almost as nearly an exelusive 
power pumping system as ean be im- 
agined. The actual conditions obtain- 
ing on this system should apply closely 
to conditions which mav be expected in 
other similar projects. 

The territory of the company re- 
ferred to comprises approximately 
1.050 square miles in Tulare and Kern 
counties, California, being a strip of 
country about fifty miles long north 
and south, and twenty-two miles wide. 
The only available gravity waters for 
irrigation are the waters of the 
Kaweah and Tule Rivers, all of which 
have been long ago appropriated. This 
gravity water irrigates about 90,000 
acres of land and the balance of the 
territory, or approximately 560,000 
acres, must depend entirely on the 
ground waters for irrigation before 
they can be made to produce other 
than grain or pasturage. The average 
annual rainfall for the territory is 
about ten inches, and the soil and cli- 
mate are admirably adapted for the 
production of all kinds of high-class 
products. The territory may be for 
convenience divided into two sections, 
the citrus belt comprising approxi- 
mately 200,000 acres of land, and what 
may be termed the valley portion. In 
estimating the power requirements it 
is considered that approximately half 
of the land in the citrus belt will be 
planted to products requiring approxi- 
mately half as much water as the 
eitrus fruits. 

FORMS OF CONTRACTS AND CHARGES. 

The bulk of the power is sold under 
three forms of contract, all being for 
a period of five years or longer. The 
contract under which the greatest 


‘ailway. 
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» 
amount of power is marketed, and 


which is used by the orange grower, 
is called the ‘‘econtinuous’’ rate and 
provides for the supply of current at 
the flat rate of $50 per horsepower per 
vear, as measured at the peak load at 
any time during the season. 

The second contract, called the 
‘spring and meter” rate, applies to 
other classes of produets, such as de- 
eiduous fruits, alfalfa, ete., and pro- 
vides for the supply of power at a flat 
rate of $253 per horsepower for the 


period from February 1 to July 31, 
When the meter is cut in and all eur- 
rent used during the remaining six 
months is charged for at the rate of 
cents per 


three kilowatt-hour. The 
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FIG. 7.-—MAP OF TRANSMISSION SYSTEM. 


minimum payment during the meter 
period is #1 per horsepower installed, 
per month, thereby bringing the mini- 
mum charge to approximately $31 per 
horsepower per vear, the flat-rate 
charge being based on the maximum 
demand. 

The third long-term contract applies 
to power for miscellaneous commercial 
purposes not pertaining to irrigation 
and consists of a meter rate with a 
graded base rate according to the sea- 
son of the year. 

Aside from the above contracts, 
lighting rates and a monthly power 
rate are in force, but include no spe- 
cial features. 

Under the pumping contracts it is to 
be noted that the same rate is made on 
any size motor, which is most import- 
ant, as the subdivision of the land in- 
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to small tracts is necessary for the suc- 
cess of any community, and the small 
grower should receive all the encour- 
agement possible. 

By the installation of a double-throw 
switch, the flat-rate consumer is al- 
lowed the use of current for lighting 
purposes when not using the motor, 
ten sixteen-ecandlepower lamps being 
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allowed for each horsepower contract- 
ed for; but, of course, this lighting is 
confined to the residence of the con- 
sumer. The grower generally provides 
a motor of one or two horsepower ca- 
pacity for pumping water for domestic 
use, the pump operating in the day 
time and the lights at night. Lighting 
is the only use of current allowed un- 
der these conditions, although small 
household appliances, such as a fan 
motor, flatiron, vacuum cleaner, etc., 
may be used. Electrie heating and 
eooking, however, are not allowed, the 
regular meter rate being used for this 
purpose. 

LOAD CHARACTERISTICS AND POWER RE- 
| QUIRED FOR PUMPING. 

The load curve, Fig. 9, together with 
the connected load, Fig. 8. will show 
better than any individual examples 
the amount of power which is required 
for a large territory varying 
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FIG. 9.—MONTHLY LOAD CURVE. 


water levels ranging from a few feet © 


to ninety feet, and with lifts above 
the surface at the wells varying from 
two or three feet to several hundred 
feet, there being approximately 18,000 
acres of land under pumped irrigation 
at present. 

It is estimated that one horsepower 
used in the ordinary way during the 
respective irrigation» seasons will irri- 
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gate an average of five acres of citrus 
fruits and ten acres of other products 
in the citrus belt, and sixteen acres of 
deciduous fruits, alfalfa, ete., in the 
valley seetion. 

The table given herewith was com- 
piled observation at typieal 
pumping plants on the system. In the 
table the letters at the head of the 
columns signify as follows: 


trom 


A. Number of acres of oranges. 

B. Average age of orange grove. 

C. Number of acres of vines. 

D. Number of acres of alfalfa. 

E. Horsepower capacity of motor. 

F. Horsepower tested. 

G. Denth of water during pumping season. 

H. Height water is raised above surface 

of ground at well. 

I. Total head. 

J. Acres per installed horsepower. 

K. Estimated depth of water available 
over land if operated continuously during 
period based on fifty per cent plant efficiency. 


The table might be extended and 
averaged to show the horsepower and 
water reguired for the supply of vari- 

-ous products and for the requirements 
of orange groves of different ages, but 
elements 


there are so many variable 


La e ee 


l pı 3 — — 8 5 an) 4 90 6 29 
2 4o 3 - 3 30 0 4 70 a 18 
3 m 15 - - 12 121 50 5 55 45 83 
4 wn 3 - — 75 32 +3 5 50 67 42 
3 14 13 - — 8 a7 a 3 3) 32 $1 
6 a 13 — ~ 3 45 of 3 70 40 $7 
7 22 12 - _ s 17 665 à 70 aa 51 
4 RA) 10 - - 2 24 6 4 70 Su a5 
9 4N 11 — 10 91 10 5 73 an a4 
10 © § — - 3 a6 _ - 80 ao 23 
1r uu J — -- 33 129 J 100 130 22 52 
1 16 75 -- - 10 tu a 100 120 16 832 
3 tle 2 — - 275 Na “ 5 45 40 NB 
14 m 3 - ~- is 13 ao — o ' 4S 42 
18 ro) 6 =- - 10 7A wo =- 4o 35 SA 
! bat 5 I% —- BS 69 ao any 199 23 6 
17 (7 3 — - 19 97 W a 66 38 
1k VW. Pa - 13 3a of 3 a2 74 Ti 
1# Lan z — = SO b) ao wo Se in 36 
wy $45 ? w 3 W 57 147 aa 24 
zl zH - yi - 15 l2 za 2 y 20 OAs 
Ze id t A 473 éi so = w a3 643 
as - 4 18 16 35 4 u à Sa 
24 - - 2a 10 F a a a 24 38 
28 =~ — ise á ; u 16 n 22 38 
~% a Paid) ts 19 2 16 a 17 2 55 
FIG 1%—DATA OF PLANT. 


entering into eaeh case that any such 
fivures, even if based on an average 
of every plant on the system, would 
be. in the writer’s opinion, practically 
worthless, In the case of the high-lift 
plants, water is usually taken from the 
main pipe at different levels, but, as 
the current is charged for at the maxi- 
mum demand rate and as the pumps 
are designed for the highest head, 
only the high head is taken into con- 
sideration, 

Fig. 8 shows the increase of con- 
nected load on the system from 1903 
to 1909, inclusive, for power and 
lights. This curve does not show the 
railroad load, which is 600 kilowatts 
and was connected in February, 1908, 
and operates at a load factor of ap- 
proximately thirty per eent through- 
out the vear. Of the total connected 
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power load at the end of 1909, there 
Was a total of 3,776.75 
used for the pumping of water, leav- 
ing 973.25 horsepower for commercial 
This applies to all 
motors over one-half horsepower, sizes 


horsepower 


power Purposes, 


under this being included in lighting. 

Fig. 9 shows the average monthly 
load curve at the generating stations 
for 1901} to 1909, The 
shaded portion of this eurve repre- 


melusive. 


sents the load on the auxiliary steam 
plant, made necessary in 1908 by the 
: in No. ] 
power house and an extremely low 
water period of the rivers; and in 1909 
the steam plant floated on the line un- 
til the Tule river plant was completed 
late in the season, the other power sta- 
tions bemg fully loaded. 


(To be continucd.) 
~~ -- 


disabling of one generator 


Commission News from New York. 

The New York Publie Service Com- 
mission, Second District, has authorized 
the Olean Electrice Light and Power 
Company to increase its common eapi- 
tal stock from $35,000 to $85,000 and to 
issue the inerease of $50,000, the pro- 
ceeds to be used for indebtedness in- 
curred in additions and betterments to 
its plant. The conditions of the grant 
are that the company is required to 
credit to fixed capital $2,261.14, the 
amount charged to capital whieh was 
expended for replacements not proper- 
ly the subject of capitalization, 

The Commission has given a further 
hearing upon the appheation of the New 
York Central and Hudson River Rail- 
road Company for the elimination of 
the Main and Wildev Street grade 
crossings of its railroad in the village 
of Tarrytown. 

At the hearing H. J. Buell appeared 
for the legal department of the New 
York Central with Messrs. Harwood 
and Bardwell of the Electrical Zone 
Engineering department. President. T. 
R. Pierson and Attorney C. S. Davison 
for the village of Tarrytown announced 
that the village and railroad had finally 
agreed upon a plan which would be sat- 
isfactory to all concerned. Other resi- 
dents of Tarrytown present also agreed 
that this was the fact. It was found, 
however, that in the new plan agreed 
upon some property owners who are 
concerned had not been made parties 
to the proceeding, and as soon as the 
final estimate is prepared as to the 
cost of the revised plan, a further hear- 
ing will be given at which time these 
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property owners will have an oppor- 
tunity to appear. 

The Commission also reeenthy gave 
a hearing upon the petition of the New- 
burgh Light, Heat and Power Company 
for permission to extend its line and to 
begm construction in the village of 
Montgomery, Orange County and the 
town of Gardiner, Ulster County. 

The company also asked authority to 
Issue $70.500 in first mortgage bonds to 
cover cross construction of the trans- 
mission hne which should be fifteen 
miles with two substations. 

John L. Wilkie appeared for the ap- 
plicant. Testimony as to the cost of 
installation of the line was given by 
Eleetme Engineer H. M. Buegler. There 
Was no opposition to the granting of the 
applications. Decision was reversed. 

Niagara power is proposed to be 
delivered in municipalities in Living- 
ston and Monroe counties, through the 
Livingston-Niagara Power Company, 
by a transmission line from the Niagara, 
Lockport and Ontario Power company. 
Representatives of the Livingston-Niag- 
ara Power Company were recently be- 
fore the Publie Serviee Commission, on 
an adjourned hearing on its appliea- 
tions to begin construction of an elec- 
tric current distributing plant at Golah. 
Livingston County and authority to 
execute a mortgage for $300,800, An 
equal amount of bonds thereunder was 
applied for and the right to issue $100,- 
O00 common capital stoek was asked. 

Attorneys John’ F. Connor and Clar- 
ence R. Shauster presented the ease of 
the Livingston-Niagara Power Com- 
pany, and the companies now operating 
in the regions sought to be served were 
represented by Attorneys Edwin D. 
Hamlin, Alfred L. Beeker and Clinton 
H. Quimby. Five companies now fur- 
nish electricity there and the new com- 
pany Intends to wholesale power to 
them and reach localities which are not 
served by them. Q. W. Hershey, an 
electrical engineer, who prepared the 
estimates, stated that the applicant com- 
pany would develop a maximum of 2.- 
000 horsepower and distribute it by 
three transmission lines from Golah. He 
gave evidence showing the need for the 
service which it offers. The commission 
reserved decision in the matter. 

—_—_—_»<--@—_____- 
Railway Signal Association. 

The next annual meeting of the Rajl- 
way Signal Association will be held at 
the Hotel Jeffersonin Richmondy Va.. 
on October. Lh 
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The National Electrical Contractors’ 
Association. 

The cooling sea breezes, the many 
amusement attractions of the ever pop- 
ular Atlantic City, combined with the 
fact that this was the occasion of the 
tenth annual meeting of the National 
Electrical Contractors’ Association of 
the United States, brought out the larg- 
est gathering of the members of this 
association that had ever appeared at 
an annual meeting. 

Headquarters were established at 
Young’s Hotel, where committee rooms, 
reception parlor for the ladies, and a 
booth for registration of the members, 
manufacturers and their representa- 
tives and the guests of the association 
Were engaged. 

The open meetings and the executive 
sessions were held at ‘‘The Chapel’’ at 
the ocean end of Young’s Million Dol- 
lar Pier. The convention was formally 
opened at 9:30 o’clock on Wednesday, 
July 20. Addresses of welcome were 
delivered by C. E. Ingalls, president of 
the New Jersey Contractors’ Associa- 
tion, and by Hon. Franklin Stoy, mayor 
of Atlantic City. President Sanborn 
responded to the welcoming addresses 
and introduced Washington Devereux, 
of Philadelphia, Pa., who read a paper, 
entitled ‘‘Fire Insurance Supervision 
of Electrical Installation,” which was 
listened to with much interest. 

Mr. Devereux was followed by G. E. 
Bruen, of New York, N. Y., who repre- 
sented the National Fire Protective As- 
sociation. Mr. Bruen read a most inter- 
esting paper on ‘‘Electrical Inspec- 
tions. ’’ 

Mr. Bruen was followed by Charles 
L. Eidlitz, who talked on ‘‘How a Con- 
tracting Business Should Be Conducted 
to Make Money.’’ He related experi- 
ences and gave information of much 
value and interest to the contractors. 

After this meeting, the members and 
their guests enjoyed a sea bath, bathing 
suits being furnished to all from Reid’s 
Bathhouse on the Boardwalk. 

At 2:00 p. m. a business session for 
members only was held in ‘‘The Chap- 
el,” where reports of committees were 
heard and other routine business taken 
“up and disposed of. During the prog- 
ress of this meeting, the ladies and 
guests of the association were taken 
charge of by the entertainment com- 
mittee and for several hours enjoyed a 
roller-chair ride on the famous Board- 
walk. 
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In the evening a smoker was held 
for the guests and members at the New 
Berkley Hotel, where good talent was 
provided and refreshments were served. 
Cigars, cigarettes and souvenirs were 
distributed through the courtesy of the 
Trumbull Electric Manufacturing Com- 
pany, of Plainville, Conn., represented 
by F. D. Watson and other members 
of this well-known company’s sales or- 
ganization. During this time the ladies, 
escorted by the entertainment commit- 
tee, visited Young’s Million Dollar Pier. 

On Thursday an open session was 
held at ‘‘The Chapel,” beginning at 
9:30 a.m. This meeting started with 
a paper, entitled ‘‘Welfare Work,” 
with special reference to safeguarding 
wage earners against industrial acci- 
dents, read by Louis B. Schram, chair- 
man of the committee on factory in- 
spection of the National Civic Federa- 
tion. 

Mr. Schram was followed by William 
A. Boring, architect, of New York, 
with a paper on ‘‘Relations Between 
the Architect and Contractor.”’ 

Paul F. Bauder, of the engineering 
department of the National Electric 
Light Association, then talked to the 
members on the latest developments in 
incandescent lamp manufacture. He, in 
addition, pointed out the advantages 
of a course of studies on illuminating 
engineering opened to electrical con- 
tractors and others by the Johns Hop- 
kins University. His remarks were of 
great interest and his suggestions were 
freely discussed and many questions 
asked. The association endorsed this 
course of studies and recommended 
that the members take advantage of it. 

At 2:00 p. m. an executive session 
for members only was held. The secre- 
tary of the association, H. Morton, of 
Utica, N. Y., reviewed in detail the 
history of the association from its con- 
ception up to the present time. He 
pointed out how the membership had 
grown from year to year and urged that 
the members co-operate and put forth 
every effort to double the present mem- 
bership during the coming year. A 
campaign will be conducted with this 
end in view, and the officers and mem- 
bers are confident that this result will 
be accomplished. 

Secretary Morton was highly compli- 
mented at this meeting on the success 
of ‘‘The Universal Data and Sales 
Book,’’ the usefulness and importance 
of which has been recognized by every 
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member. Basic plans for this impor- 
tant book were made at the Toledo 
meeting of the association held in July, 
1909. After four months’ labor on the 
part of the executive committee and 
secretary of the association, a distribu- 
tion of these books was made to the 
association last December. They are 
made up in loose-leaf binder form, so 
that the sheets may be replaced with 
the latest data available and new in- 
formation added from time to time. 
The sheets contained in this book have 
been compiled under the supervision of 
the executive committee to show the 


‘list price of practically all the mate- 


rial used in the electrical contracting 
business, and the price at which such 
material may be sold to the consumer, 
according to the committee’s past expe- 
rience. There is no understanding or 
agreement on the part of the associa- 
tion, or among its members or other- 
wise, fixing, or in any way affecting, 
the selling price of the material listed, 
and the association intends that the 
figures given are only suggestions for 
the convenience of members in deter- 
mining what may be considered just 
and reasonable retail prices. The mem- 
bers are not restricted in any way to 
the purchase of the material listed in 
this data book, and it is the spirit of 
those in charge of the compiling of it 
to invite every manufacturer to supply 
information for the proper listing of 
his products. The gathering and pre- 
senting of this detailed information in 
this form is an accomplishment that the 
officers and members of the association 
may be justly proud of. 

During the following year, data on 
the prevailing rate of wages in cities 
of over 10,000 inhabitants will be col- 
lected by Secretary Morton and sheets 
containing this information will be dis- 
tributed to the members; also they will 
be supplied through the medium of this 
book with information as to the cities 
licensing electrical contractors and as 
to the fees charged in this connection. 
A number of city councils have adopt- 
ed measures making it necessary for 
the electrical contractor to be licensed. 
It appears that the necessity for this 
is becoming more and more apparent 
and that it is likely that a number of 
the state legislatures will consider this 
question soon. 

At this business session, the follow- 
ing officers were elected for the ensuing 
year: 
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President, M. L. Barnes, Troy, N. Y.; 
first vice-president, Chas. R. Kreider, 
Chicago, Ill.; second vice-president, H. 
S. Potter, Boston, Mass.; third vice- 
president, J. C. Hatzel, New York, N. 
Y.: treasurer, John R. Galloway, 
Washington, D. C.; secretary, W. H. 
Morton, Utica, N. Y.; sergeant-at-arms, 
J. C. Sterns, Buffalo, N. Y.; directors, 
J. T. Marron, Rock Island, Ill.; Ernest 
Freeman, Chicago, Ill.; G. M. Sanborn, 
Indianapolis, Ind.; S. B. Wetherbee, 
Boston, Mass.; E. McCleary, Detroit, 
Mich.; W. J. Chapman, Minneapolis, 
Minn.; W. L. Hutchinson, Kansas City, 
Mo.; P. N. Thorpe, Paterson, N. J.; 
James R. Strong, New York, N. Y.; M. 
L. Barnes, Troy, N. Y.; James Hilton, 
Syracuse, N. Y.; J. C. McMaster, Co- 
lumbus, O. 

The attention of the meeting was 
called to the fact that Secretary Mor- 
ton and Sergeant-at-Arms Sterns have 


held their offices for ten successive ` 


years, and a vote of thanks was ten- 
dered these gentlemen byv the Associa- 
tion in appreciation of their continued 
valuable services and lovaltv to the 
Association. 

With a neat presentation speech by 
James R. Strong. retiring President G. 
M. Sanborn was made the recipient of 
a handsome Swiss repeater watch. 

The convention next vear will be held 
at Niagara Falls, N. Y. 

Thursday afternoon. ladies and 
guests were entertained by a trolley 
ride to Ocean City, and in the evening 
a dinner was served for the ladies at 
Young’s Hotel. After this dinner, The 


Sons of Jove held a rejuvenation in the 
gardens of the Windsor Hotel, at which’ 


twenty-six new members were initiated. 
The members spent all day Thursday 
on an outing at the Inlet. A luncheon 
and shore dinner was served. In the 
afternoon there was an exciting game 
of baseball between the eastern and 
western teams, captained respectively 
by James R. Strong and E. McCleary. 
The Easterners carried off the honors 
by a score of 14 to 6. 

The manufacturers were well repre- 
sented, the registration showing that 
there were more present than at any 
previous meeting. 

Among those present were: 


Frank H. Schwartz. Frank H. Schwartz 
Electric Company; W. B. Morse. Berlin 
Mills Company; O. D. Allen. C. L. Boynton, 
Electrical Products Company: J. K. Tomp- 
kins, C. S. Knowles Company: E. L. Hide, 
if E. Mansfield. Holophane Company; H. E. 
Monk, W. R. Ostrander & Company: G. €. 
Knott, Benjamin Electric Manufacturing 


aa 
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Company; Chas. M. Proctor, H. C. Her- 
bert. P R Manufacturing Company: W. E. 
St. Urlev, H. H. Hornsby, Sprague Electric 
Company; W. G. Campbell, Steel City Elec- 
tric Company; W. C. Robinson, National 
Metal Molding Company; E. Ward Wil- 
kins, Partrick, Carter & Wilkins; J. A. 
Vaughn, H. C. Roberts Electrical Supply 
Company; Frank Stout, Bryant Electric 
Company; R. B. Corey, E. C. Richards, 
American Circular Loom Company; E. E. 
Pines, Federal Electric Company; Thos. H. 
Bibber, Edwards & Company, Inc.; C. F. 
Schondelmeier, Waterbury Company; E. G. 
Mack, E. C. Muller, Crouse-Hinds Company: 
P. T. Lyons, P. M. Toristall, C. W. Abbott, 
National India Rubber Company; T. M. 
Warner, E. D. McCracken, John A. Roeb- 
ling’s Sons Company; R. B. Cressman, Pass 
& Seymour, Inc.; R. C. Smith, Safety Insu- 
lated Wire & Cable Company; E. S. Keefer, 
H. D. Brainard, W. A. Bezan, J. H. Pier- 
son, Jr., Western Electric Company; Paul 
Garland, Westinghouse Electric & Manu- 
facturing Company; Herbert Rice, Cutter 
Electrical & Manufacturing Company; H. 
W. Leithold, Novelty Electric Company: N. 
L. Crawford, W. N. Matthews & Brother, 
C. E. McGuire, G. M. McDowell, E. H. Free- 
man Electric Company; F. D. Watson, J. H. 
Jacobson, Trumbuil Electric Manufacturing 
Company; C. McKey Parr, Hart & Hege- 
man Manufacturing Company; A. D. Miles, 
H. W. Johns-Manville Company; A. S. De 
Veau, De Veau Telephone Manufacturing 
Company: A. P. Munning, Cutler-Hammer 
Manufacturing Company; W. M. Winship, 
W. T. Thomas, H. T. Paiste Company; W. 
A. Linder, Starbuck Sprague, Oscar Car- 
man, C. A. Walker, H. W. Kilkerney, Gen- 
eral Electric Company; E. R. Ramsey, Penn 
Yan Flexibłe Conduit Company; P. H. Ho- 
ver, New York Insulated Wire Company; 
H. B. Kirkland. Fred. W. Mason, American 
Conduit Manufacturing Company; C. B. 
‘llis, Manhattan Ðlectrical Supply Com- 
pany; H. T. Macgreger, D & W Fuse Com- 
pany; A. S. Merrill, Chicago Fuse Wire & 
Manufacturing Company; C. J. Marsh. P. S. 
Hopkins, T. E. Hughes, Standard Under- 
ground Cable Company; T. J. Cope, of Phil- 
adelphia; Russell Howland, Jos.. Goldmark. 
Paul F. Bauder National Electric Lamp 
Association. 
——— em 


Limitations of the Weston Cell. 
At a recent meeting of the Physical 


“Society of London, S. W. J. Smith read 


a paper diseussing the experiments of 
F. E. Smith on eadmium = amalgains. 
Theory and experiment suggest that 
there is no range at any temperature 
over which the electromotive foree of 
a Weston cell is absolutely independent 
of the pereentage of cadmium in the 
amalgam, Even if the materials are 
pure, the existenee of surface energy 
must cause some variation. Within the 
range over which the electromotive 
foree is usually taken as constant the 
electromotive foree appears to rise, 
very slowly, with inerease in the cad- 
mium content. The rate varies, but is 
never more than a few millionths of a 
volt for one per cent cadmium. Fom 
the data it seems possible also to dis- 
cover the precise way in which the use 
of the richer two-phase amalgams may 
lead to variability of the electromotive 
force of the Weston cell. The inter- 
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pretation advocated is that the irregu- 
larities are due to electrolytic skin ef- 
fects arising out of want of uniformity 
of composition of the surface grains. 
The probable reason why the tempera- 
ture coefficient of electromotive force 
of a Weston cell, always small, actual- 
ly vanishes near zero degrees centi- 
grade, is indicated. 

At the annual convention of the Bun- 
sen Society in Giessen, Professor Cohen 
of Utrecht read a paper upon the same 
subject, in which the behavior of cad- 
mium amalgams at different tempera- 
tures was investigated. The tempera- 
ture diagram of cadmium amalgam is 
very complicated. On cooling the liq- 
uid amalgam, a heterogeneous mixture 
of liquid and solid is first obtained, 
which solidifies in crystals composed of 
both elements. In the heterogeneous 
mixture the electromotive force is in- 
dependent of the temperature. This 
phase exists for a range from minus 
four to plus forty degrees centigrade 
for an eight-per-cent (by weight) 
amalgam, and the author considers this 
amalgam superior to the 1214 per cent 
amalgam, which has not met the re- 
quirements. He has constructed cells 
of this composition which are entirely 
satisfactory. 

No Receiver for United Wireless Oom- 
pany. 

John B. Stohl of New York, a minor- 
ity stockholder in the United Wireless 
Telegraph Company, was heard in the 
Supreme Court on a petition to have a 
temporary receiver appointed for the 
company. Justice Bird denied the pe- 
tition without prejudice on the ground 
that the allegations of illegal issue of 
stock had not been sustained by the evi- 


dence. eee oe eee 
New Western Union Division. 

According to a reeent report, a new 
division 1s to be created by the West- 
ern Union Telegraph Company. Dal- 
las, Tex., will be the headquarters. 
The division which is to be Known as 
the ‘‘Gulf division,” will comprise the 
states of Texas, Oklahoma and Louis- 
lana, 

Louis MeKissick, assistant general 
superintendent of the Western divi- 
sion, will be in charge. 

Se eo Career 

The exports of copper from the 
United States in the fiseal vear ended 
June 30 last, amounted to $83,500,000, 
as against $100,000,000 in the preced- 
ing year, 1908-09. 
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Arrangements for Electric Club Picnic. 

At the meeting of the Electrice Club, 
of Chicago, on Wednesday, July 20, an- 
nouncement was made by George H. 
Porter, chairman of the entertainment 
committee, of the final arrangements 
for the annual picnic, which is to be 
held Saturday, August 6, at Ravinia 
Park. 

Arrangements have been made for a 
special train which will leave the Chi- 
cago and Northwestern Station at 10:15 
a. m., arriving at the park at 11 a. m. 
In addition to various athletic sports 
for members and ladies, for which there 
will be prizes for all events, there will 
be dancing in the pavilion and concerts 
in the afternoon and evening by the 
Walter Damrosch Orchestra. A base- 
ball game between the married men and 
single men is being arranged and indi- 
cations point to an interesting contest. 
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The entertainment committee is spar- 
ing no expense in providing for the en- 
_tertainment and comfort of those who 
attend and a most successful outing is 
anticipated. 

—eo 
Old Company Dissolved. 

At a special meeting of the stock- 
holders of the Edison General Electric 
Company, recently held at he General 
Electric Company’s Schenectady plant, 
the dissolution of the Edison General 
Company was approved. 

The Edison Company has existed only 
in name, having been continued be- 
cause of certain patent rights. The 
reasons given for dissolution are that 
now there will be a greater simplifica- 
tion of the business of the General 
Electric Company, and a marked re- 
duction in the expenses of the com- 
pany. 
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Midsummer Meeting of National Elec- 
trical Jobbers’ Association. 

The midsummer meeting of the Na- 
tional Electrical Jobbers’ Association 
was held at the Hotel Clifton, Niagara 
Falls, Ontario, on Tuesday, Wedr.cs- 
day and Thursday, July 19, 20 and 21. 
The discussion of matters relating tc 
the business of the jobbers occupied 
several daily and one evening session. 
the chair being occupied by Franklin 
Overbagh, president of the association. 
The fall meeting, which will be held in 
October, will go to Hot Springs, Va. 

Niagara Falls, in all its summer 
glory, proved a delightful meeting 
place, the weather conditions being 
perfect, and the vacation season at- 
tracted a splendid representation of 
jobbers, supply men, and manufactur- 
ers. A highly pleasing feature of the 
convention was the large attendance of 


ladies and children, marking this as one 
of the most wholesome and satisfac- 
tory of the electrical fraternity. On 
Wednesday afternoon a lively baseball 
game between the jobbers and the man- 
ufacturers resulted in a victory for the 
former by a score of 6 to 5. During 
the game H. H. Ardmore, W. N. Mai- 
thews and F. M. Bernardin disun- 
guished themselves in the cause of the 
treasury, making an investment of $2.50 
for chewing gum, cigars and field 
seats, and turning in $36.06 as a result 
of their efforts. 

Among those present were the fol- 
lowing: Oscar Turner, Southern Wes- 
co Supply Company; Ross D. Holabird, 
Holabird-Reynolds Electrice Company; 
W. C. Bryant, Bryant Electric Com- 
pany; E. R. Grier, Arrow Electrice Com- 
pany ; C. I. Hills, P. S. Klees, Franklin 
Electrice Manufacturing Company; 
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Charles E. Brown, Central Electric Com- 
pany; Frank R. Bryant, Crescent Sales 
Company; W. P. Crockett, W. P. 
Crockett Company; L. O. Duelos, 
A. E. Duelos, Massachusetts Chem- 
ical Company; Frederic Greer, Harv- 
ard Electric Company; Thomas G. 
Grier, Thomas G. Grier Electric Com- 
pany; E. H. Haughton, Bryan-Marsh 
Company; Henry F. Holland, Simplex 
Electric Heating Company; George 
Van W. Ingham, Pass & Seymour Com- 
pany ; Edward B. Kittle, Sprague Elec- 
tric Company; George C. Knott, Ben- 
jamin Electric Manufacturing Com- 
pany; W. W. Low, Electrical Appli- 
ance Company; D. L. Markle, Mark 
Manufacturing Company; Leo G. 
Mockenhaupt, Thomas G. Grier Com- 
pany; E. M. Scribner, Arrow Electric 
Company; George S. Searing, Hart & 
Hegeman Manufacturing Company; W. 
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A. Stacey, Bryant Electric Company ; 
Roy M. Van Vleet, Cutler-Hammer 
Manufacturing Company; R. L. Wild- 
auer, American Circular Loom Com- 
pany; James Wolff, New York Insulat- 
ed Wire Company; George Cutter, 
George Cutter Company; J. B. Terry, 
J. B. Terry Company; Max McGraw, 
Interstate Supply Company; H. W 
Dyer, Western Electric Company; C. 
L. Hight, Henry D. Sears; Frank 5. 
Price, Pettingell-Andrews Company; 
F. M. Bernardin, B.-R. Electric and 
Telephone Manufacturing Company; 
W. N. Matthews, W. N. Matthews & 
Brother; Thomas T. Richards, Wagner 
Electric Manufacturing Company; A. 
D. Page, General Electric Company ; 
S. H. M. Agens, Electric Motor and 
Equipment Company; Frank R. Mor- 


ris, Robertson Cataract Company: Av- 
erv P. Eckert, National India Rubber 
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Company; M. A. Oberlander, Western 
Eleetrie Company; James B. Olson, 
Habirshaw Wire Company; James A. 
Pizzini, Western Electric Company; 
W. D. Steele, Benjamin Electric Man- 
ufacturing Company; E. W. Rockafel- 
low, Western Electric Company; Jo- 
seph E. Montague, Buffalo and Niag- 
ara Falls Electric Light and Power 
Company ; B. B. Downs, St. Paul Elec- 
tric Company; Thomas C. Ringgold, 
General Electric Company; John W. 
Brooks, W. Brewster Hall, L. S. 
Baldwin, Victor R. Despard, Pass 
& Seymour Company; Edgar G. 
Bernard, E. G. Bernard Company; 
C. M. Crofoot, Crouse-Hinds Com- 
pany; George L. Patterson, Stan- 
ley & Patterson; F. S. Terry, B. G. 
Tremaine, J. Robert Crouse, Paul Bau- 
der, A. E. Williams, National Electric 
Lamp Association; N. C. Cotabish, 
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H. E. Hackenberry, National Carbon 
Company; H. H. Cudmore, Brilliant 
Electrie Company; D. C. Hemingray, 
-Hemingray Glass Company; A. O. Kel- 
eher, C. S. Davidson, Holophane Com- 
pany; Fred Bissell, W. S. Bissell, F. 
Bissell Company; J. B. Esterbrook, 
E. N. Beach, Colonial Electrice Com- 
pany; Robert E. Gorton, New York & 
Ohio Company; E. E. Nash, Warren 
Electric and Specialty Company; E. J. 
Kulas, Tungstolier Company; C. E. 
Corrigan, National Metal Molding 
Company; L. H. Keller, Union Electric 
Company; W. S. Sisson, D. & W. Fuse 
Company; R. H.. Mansfield, H. P. 
James, Cutler-Hammer Manufacturing 
Company; H. P. Andrae, Julius Andrae 
& Sons Company; Paul F. Sise, R. Ed- 
wards, M. S. Pieree, Northern Eleetric- 
al Manufacturing Company: James 
Richardson, Electrie Machinery Com- 


pany; F. S. Hunting, Fort Wayne Elec- 
tric Works; H. B. Crouse, Crouse-Hinds 
Electrice Company; B. M. Downs, 
Brookfield Glass Company. 

On Thursday afternoon and evening 
a conference of sales representatives 
of the Western Electric Company was 
held at the Clifton, led by Mr. Rocka- 
fellow. 

International Municipal Congress and 
Exhibition. 

The following statement has been 
issued by Edward H. Allen, general 
manager of the International Munici- 
pal Congress and Exposition to be held 
in Chicago, September 18-30, 1911: 

‘‘There will be no charge for admis- 
sion to the Congress and Exposition, 
either to accredited delegates or exhib- 
itors. There will be no charge to 
municipalities for space in which to dis- 


play their exhibits. Space allotted to 
manufacturers and others submitting 
such exhibits as are acceptable to the 
management will be charged for at the 
rate of $2.00 per square foot. The 
broad and generous poliey whieh has 
been adopted for carrying out this mag- 
nificent enterprise is the result of sev- 
eral years’ preliminary work and is 
vouched for by master minds deeply 
interested in municipal betterment. If 
there is anything in your line that ìs of 
direct interest to a municipality, such 
work is available for exhibition. It 
would seem unnecessary to bespeak 
vour interest from a commercial view- 
point. Visual methods are the order of 
the moment and every exhibit installed 
will be inspected by official representa- 
tives of the municipalities of the 
world.” 

The Congress will be participated in 
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hy duly appointed delegates from all 
of the principal cities of the world, to- 
gether with members of national and 
international organized bodies von- 
cerned in any particular branch of civic 
work or in clean, economie municipal 
government as a whole. The world’s 
brightest minds will deliver to the Con- 
gress papers hearing on special lines of 
municipal undertaking. 

The Exhibition will comprise the 
works of the great inventors and man- 
ufacturers of the world by whom will 
be installed comprehensive displays and 
operating exhibits to illustrate all 
branches of modern municipal under- 
taking; building construction and 
material; manufacturing; engineering ; 
paving; road building; parks and play- 
grounds; street lighting; transportation 
systems; telephones; garbage collection 
and disposal ; street cleaning and sprin- 
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kling; fire and police organization and 
equipment; sanitation and health; hos- 
pital, school and library appurtenances ; 
erection equipment; fireproofing prob- 
lems; dust-proofing highways; street 
washing machines, ete. 
—_-_»-- 
Electrical Medical Apparatus in De- 
mand in Europe. 

A business man in a European eoun- 
try advises an American consular offi- 
cer that he desires catalogues, price 
lists, and full particulars of apparatus 
of high-frequeney currents for medical 
use. He has already purchased appa- 
ratus in the United States, but desires 
catalogues from other manufacturers. 
(Correspondence may be in English. 
The address of the inquirer may be ob- 
tained by writing to the Bureau of 
Manufactures, Washington, D. C., quot- 
ing File No, 5248. 
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Ohio Electric Light Association. 


Special dispatch to the ELECTRICAL REVIEW AND 
WESTERN ELECTRICIAN, 


Cepak Pornt, Omio, JuLY 26.—The 
sixteenth annual convention of the 
Ohio Electric Light Association opened 
today under most auspicious circum- 
stances, there being a large attendance 
of enthusiastic members, and perfect 
weather. The morning session was 
taken up with the organization of the 
meeting. 

At the afternoon session the address 
by the president, J. C. Rothery, was 
delivered. 

The association was welcomed by E. 
A. Beckstein, of the Sandusky Gas and 
Electric Company. The secretary then 
read his annual report, and the amend- 
ments to the constitution were consid- 
ered but Jaid on the table without def- 
inite action. 

The meeting then proceeded to the 
reading of papers, the first on the pro- 
gramme being one by W. C. Anderson 
entitled ‘‘Low Pressure Turbines and 
Their Operation.” This was read by 
the secretary. 


LOW PRESSURE TURBINES. 


In steamship practice a coal consumption 
of one and one-half pounds of coal per in- 
dicated horsepower-hour, including all aux- 
iliaries, is not unusual. In the small light- 
ing plant with high-speed engines the coal 
consumption is nearly four times as great 
to develop the same energy. In order to 
improve the economy of such small sta- 
tions requires the discarding of the old 
generating equipment, which is justifiable 
chiefly when considerable new off-peak load 
can be secured. By the use of the low- 
pressure turbine, where condensing water 
is available, the economy can be greatly 
improved without discarding the invest- 
ment in engines, etc., already made. The 
small non-condensing plant can be improved 
only by selling its exhaust steam for heat- 
ing or changing to a condensing system. 
In the latter case arrangements must be 
made for carrying the highest possible 
vacuum. By improvements in condensing 
equipment it is now possible to maintain 
a vacuum of twenty-eight inches or over 
easier than it was to maintain a twenty- 
six-inch vacuum formerly. Mr. Anderson 
spoke of the great flexibility attainable by 
the use of a turbine, as shown by a 580- 
kilowatt unit installed in his plant. This 
is operated floating on the line and using 
such exhaust steam from the non-condens- 
ing engines that is not needed in the ex- 
haust-steam heating system. 


The next paper was by Frank 
Brosius on ‘‘Turbine Troubles’’ and 
was read by F. M. Tait. 


TURBINE TROUBLES. 


This paper deals chiefly with troubles 
coming to Mr. Brosius’ attention while op- 
erating two 500-kilowatt and one 1,500-kilo- 
watt vertical Curtis turbines. The first 
trouble touched on is the loss of pressure 
on the ofl or water used in the step bear- 
ing. If the step bearing is dropped there 
is imminent danger that the buckets will 
rub, so the turbine must be stopped imme- 
diately. In one instance the stop on the 
large unit was lost and soon every inter- 


mediate bucket was stripped. Although the 
loss of the step bearing in the early days 
of the Curtis turbine was more frequent, it 
did not give as much trouble as hot cranks 
on the old high-speed engine. To ensure 
keeping the pressure on the step bearing 
the step pumps must be frequently packed. 
For the smaller units motor-driven triplex 
step pumps were installed for regular serv- 
ice and an automatic steam pump for emer- 
gencies; the latter starts up as soon as the 
pressure drops five pounds. The steam end 
of this pump must be kept drained and the 
pump must be tried occasionally by drop- 
ping the pressure on the electric pumps. 
The top, middle and bottom bearings must 
be kept in perfect condition and alinement 
or trouble results from vibration. Proper 
lubrication must be provided without flood- 
ing the bearings with oil. To prevent the 
throwing of oil into the generator tight- 
fitting felt collars were placed around the 
shaft above the middle bearing and below 
the top bearing. Sticking of the control- 
ing valves gave trouble till they were fitted 
with two cast-iron snap rings each. To 
prevent leaking the needle valves must be 
watched constantly and kept tight. The 
coils on the solenoid-controlled valves were 
burned out so that the needle valve could 
not be controlled. The mechanically op- 
erated valves gave practically no trouble. 
Carbon packing rings on the shaft to seal 
the turbine for vacuum must be very care- 
fully fitted and occasionally refitted to pre- 
vent any leaks. Mr. Brosius prefers the 
water step bearing to the oil step because 
it eliminates one set of carbon packings. 
The generator must be kept thoroughly 
clean and free from oil or condensed steam. 
There has been considerable controversy 
on the effects of superheated steam on cast- 
iron pipe fittings. It seems to be conceded 
that sudden and high temperature changes 
are injurious to cast-iron fittings, unless 
they are of the finest quality close grained 
metal. Foundries do not take the trouble 
to turn out such castings; therefore it is 
practically imperative to use steel fittings 
for superheated steam, to be on the safe 
side. Mr. Brosius concludes his paper by 
giving the results of wear on two almost 
identical high-pressure cylinders of adjoin- 
ing compound engines. One served excel- 
lently, showing but slight wear after six 
years of continuous service; the other wore 
rapidly, sHoulders had to be cut out on both 
ends several times and the cylinder twice 
rebored, finally being provided with a cast- 
iron bushing which has given good results 
for two years. This difference in service 
the writer attributed entirely to the differ- 
ence in quality of castings. 


After a brief discussion of these 
papers, the meeting’ adjourned. 
A. A. G. 
c 


Peat as Fuel. 


The following is an abstract of a 
recent report by Consular Agent John 
B. Brewer, of Wiesbaden, Germany. 

A civil engineer, having his experi- 
mental plant in this district, has found 
and patented a very simple process for 
extracting water from peat. 

The briquets made-from the material 
so treated furnish a fuel which appears 
far superior to the best coal, as to calor- 
ic power, low price, small specific 
weight, and absence of smoke and ash- 
es. 

The freeing from water is accom- 
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plished by the admixture of peat-coke 
to the peat before pressing in the pro- 
portion of 1 to 15. As no extraneous 
substance is used, there is complete in- 
dependence from other ingredients. 
The pressing proper is done by special- 
ly constructed and patented machinery 
of a simple kind. 

A copy of the inventor’s prospectus 
is on file in the Bureau of Manufactures, 
Washington, D. C. 

—____«---@——___— 
Westinghouse Annual Meeting. 

At the annual meeting of the stock- 
holders of the Westinghouse Electric 
and Manufacturing Company, held at 
Pittsburg on July 27, the following di- 
rectors were re-elected: A. G. Becker, 
George M. Verity, William McConway, 
Charles A. Moore. A vote of the stock- 
holders confirmed the selection of Rob- 
ert Mather and T. W. Lamont to suc- 
ceed E. C. Converse and Neal Rantoul, 
who had previously resigned. 


—__—¢---@—___—_ 


Mexican Hydroelectric Developments. 


A recent issue of the Mexican Her- 
ald states that the Department of Fo- 
mento has received eleven applications 
from different parties for concessions 
to use the waters of rivers and lakes 
in several of the states in the republic 
to generate electric energy for irriga- 
tion and other commercial purposes. 
In all 60,862 liters of water per second 
will be used. The names and address- 
es of the applicants, can be obtained 
by interested parties upon application 
to File No. 5260, Bureau of Manufac- 
turers, Washington, D. C. 


Marine-Engine Draftsmen. 


The United States Civil Service Com- 
mission announces that an examination 
will be held on August 24 and 25 to se- 
eure eligibles for the position of ma- 
rine-engine draftsmen. 

Those wishing to take the examin- 
ation should apply to the United 
States Civil Service, Washington, D. 
C., or to any examining office for Form 
1312. Applicants must have had at 
least ten years’ experience. 

eee 


Automobile Exposition in Argentina. 


Consul Henry P. Coffin writes that 
arrangements are being made in Ar- 
gentina to hold an Automobile Expo- 
sition in Rosario during the months of 
November and December of this year. 
All the different automobiles of Europe 
will be exhibited. 


July 30, 1910 
Norwegian Experiments in Electric 
Smelting. 

Consul P. Emerson Taylor, of Sta- 
vanger, says that in a recent lecture be- 
fore a Norwegian technical society Pro- 
fessor Farups reached the conclusion 
that electric smelting is a success only 
in the finer grades of steel, such as that 
used in the best cutlery. He concludes 
that for most of the common grades of 
steel the proeess 1s too expensive at 
present, compared with the usual 
method of smelting by coke or char- 
coal. He says it is not the cheapness 
of the process that assures it suceess, 
but the superior quality and character 
of the product, and this especially in 
the finer grades of steel. In answer to 
an inquiry from the consul, Professor 
Farups writes that plans are now un- 
der way for the smelting of iron ore 
by electricity at Odda, in western Nor- 
way, and that an oven of the kind used 
at Dommarftvet will be installed for use 
at-Odda. A copy of the complete lec- 
ture in the Norwegian language will 
be loaned to those interested by the 
Bureau of Manufactures, Washington, 
D. C. 


—— e 

Electric Line in Liege, Belgium. 

In furnishing information concern- 
ing a proposed electric line of railway 
to connect Liege with the surrounding 
Belgian towns, plans of which are not 
yet definitely agreed upon, Consul H. 
Abert Johnson reports that it is pro- 
posed to build a double-track electric 
line encircling the entire city, for which 
some 76,000 tons of rails and fifty cars 
will be necessary, besides a good deal 
of work along the line, such as paving 
new ways, repaving old ways. build- 
ing sheds. work-shops. ete.. will be 
called for; consequently American ex- 
porters of tramway materials may be 
able to furnish at least some of these 
supplies. In transmitting the address 
of the proper party with whom those 
interested may communicate, in French, 
which is on file in the Bureau of Manu- 
factures, W ashington, D. C., Consul 
Johnson says he will be glad to receive 
and turn over to this party any adver- 


tising matter that may be sent to his 
office. 


- ——~ee --- 

Index of Refraction for Electric Waves. 
Ina recent bulletin of the Academy 

of Science of Krakow, Professor Mer- 

ezyng describes measurements of the 

Indices of refraction of liquids for elec- 

trie waves of length 4.5 centimeters. 


The electric waves were generated by 
a Righi oscillator, and were measured 
by means of the interference produced 
by reflection at two metal surfaces, one 
a little in front of the vther. The in- 
dices of refraction of the liquids were 
ealeulated by Fresnel’s formula from 
observations of the relative intensities 
of the ineident beam and the beam re- 
flected from the surface of the liquid. 
They he, for the five liquids tested, be- 
tween the indices found previously by 
tue late Professor Drude for waves of 
(0) 


eentimeters and the values for light 


Waves. 
— eoo 
Large British Exhibit for Turin Ex- 
position. 

In connection with the tour which 
Consul James E. Dunning is making 
through the United States to explain to 
American manufacturers the impor- 
tance of the World Exposition in Italy 
in 1911, the following from the London 
Chamber of Commerce Journal is of 
interest : 

Arrangements have been made for 
British participation on a large seale 
in the International Exhibition, at Tur- 
In, next year in commemoration of the 


proclamation of Rome as the eapital of 


Italy. The British section will occupy 
one of the best sites in the grounds, 
eovermg over seven aeres, and the 
buildings will be of great architectural 


beauty. Franee, Germany, the United 
States, Argentina, Japan, Hungary, 
China, Brazil, Chile, Siam. and other 


countries are also participating in the 


o exhibition, 


——- -eoo 
British Imports and Exports. 
For the first five months of 1910, 
Consul-General John L. Griffiths. of 


‘London, says that British imports ag- 


gregated $1.362,488.986, an inerease of 
twelve per eent over the same period 
of 1909. The exports. at $826.263 905, 
were fifteen and one-third per cent 
greater, while the re-exports, at $228, 


378.168, were twenty-one and two. 
thirds per cent larger, 
— eee 


Resistivity of Alloys. 

The idea that the high eleetrieal re- 
sistivity of alloys was due to thermo- 
electric forees set Up at the points of 
confact of the constituents of the al. 
loys, has been ea untenable by K, 
P. Brooks, who. 1 Physikalische Ze jt. 
schrift for May i: » deseribes his meas. 
urements of resistivity at different tem. 
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peratures of columns consisting of a 
large number of thin gold and silver 
disks, and of sticks of compressed gold 
and silver dust. He has found that 
their resistivity aud their temperature 
coefficient of resistivity lie between 
those of their constituents, and vary 
with composition according to the ordi- 
nary law of mixtures. Alloys of the 
two have, on the contrary, higher re- 
sistivities and lower temperature co- 
efficients than have their Constituents. 
———— 9-2 _- 
New Traction Merger. 

An important deal has been consu- 
mated whereby the newly formed Phil- 
adelphia & Wilmington Traction Com- 
pany, with a eapital of $6,500,000, will 
be the holding concern for all of the 
Interstate Railways Company proper- 
ties south of Philadelphia. They are 
merged with the Wilmington Light & 


Power Company. The negotiations 
have heen in progress for several 
months. The properties are all ac- 


quired by leases of 999 years. O. T. 
Crosby, of New York, will be president. 
—— ~~» 

Examination for Steam Engineer. 

The United States Civil Service Com- 
mission announces an examination for 
a first-class steam engineer, and for 
two second-class or assistant steam en- 
vineers in the United States Post-Oftice. 
Custom-House and Court-House Build- 
ing, Cleveland, O. Both of the exami- 
nations will be held at the regular 
places throughout the United States on 
August 10. 

Those wishing to take an examina. 
tion should apply either to the United 
States Civil Service Commission or the 


Secretary of the Board of Examiners 
for Form 1800, 


— T G— 
British Investments Abroad. 
The London Financial News esti- 


mates that British investme ‘nts in one 
foreign country only 
gregate $1,500,000.000. 
mous total is 
vue any the f 
hing © 


Argentina —ag- 
That this enor- 
correct is evi. 
faet that at the epin- 
' 1910, the total of : ie 
admitte 
Loudon stoe 


610.000. 


about 


Argentina 
d for dealings on the 
k market was about $1 403.. 
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Railway Electrification in Argentina. 
Phe Central Argentine Railway Com. 
Pany will soon electrify its Retiro-Bal 
-Bal- 


lester and Retiro. ER 


. sub 
lees, urban por: 
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THE GROUNDING OF SECON- 
DARIES. 


DISCUSSION AT THE ST. LOUIS CONVENTION 
OF THE NATIONAL ELECTRIC LIGHT 
ASSOCIATION. 


An abstract of the report of the Com- 
mittee on Grounding Secondaries made 
at the St. Louis Convention of the Na- 
tional Electric Light Association was 
presented in our issue of May 28, but as 
the discussion upon this report was 
postponed to a later session of the con- 
vention, it could not be given at that 
time. The discussion was opened by 
Farley Osgood, who spoke as follows: 


This subject can best be discussed under 
four headings, namely: Why, when, where 
and how should secondaries be grounded. 

Why to Ground.—The principal reason to 
ground and the chief benefit derived there- 
from is the protection afforded human 
beings from the danger of injury, especially 
fatal injury, by electric shock. A Secondary 
benefit is the lessening of the fire hazard 
when the secondary system is grounded. 
If the eminent engineers and men of ex- 
tensive and varied experience now consid- 
ering the problem, can unanimously agree 
that it is a good thing to do from a fire 
hazard standpoint, and a most desirable 
thing to do from a life hazard standpoint, 
it seems well that the Board of Fire Un- 
derwriters controlling the Code instructions, 
make their rule on this subject mandatory 
for the sake of humanity, even though cer- 
tain branches of the electrical] industry may 
not enjoy such a decision for purely sel- 
fish and chiefly financial reasons. 

When to Ground.—As the National Elec- 
tric Light Association approved at their 1909 
annual convention of the grounding of sec- 
ondary systems up to and including 150 
volts potential and this approval, as I un- 
derstand it, receive the unanimous concur- 
rence of the members of the present com- 
mittee, it seems unnecessary at this time 
to deal with potentials up to the 150-volt 
mark, but only with higher secondary volt- 
ages. As there are to my knowledge only 
two or three systems in the United States 
having, under normal conditions, a secon- 
dary voltage exceeding 300 volts, it seems 
unfair and undesirable to allow these few 
exceptions to govern the general broad prob- 
lem. The present Code limits its secon- 
dary, voltage allowances to 300 volts, which 
is the standard factory secondary pressure, 
so I think that voltages in excess of 300 
need not be considered in our attempt to 
gain a unanimous final answer. These spe- 
cial cases of pressures higher than 300 volts 
will, without doubt, in the course of time 
be changed to a more conservative rating, 
and until such time is reached, they can be 
governed by special rulings or be left to 
their own judgment, rather than be al- 
lowed to upset the accepted standard prac- 
tice of the rest of the country. We consider 
then only the question as to whether or 
not the risk to human life on secondary 
systems from 150 to 300 volts potential is 
greater when such systems are grounded 
than when they are not. The effect on the 
human heart of an electric shock at a 
given voltage from a wiring system which 
is grounded is certainly more severe than 
when such a system is not grounded, as the 
electric circuit through the human body is 
much more perfect on the grounded system. 
As this fact is generally known and ac- 
cepted by men in the electrical industry, we 
are immediately confronted with the question 


“Why subject our patrons to this known 
hazard?” We are again immediately ad- 
vised that a potential of 300 volts will kill 
and this fact is put forth by men making 
such statements as an additional reason 
against the grounding of secondary systems 
of such a potential. 

The very fact that the hazard from a 
grounded 300-volt system is known rather 
than unknown seems, to my mind, to be 
the very strongest reason for having such 
a condition of affairs, rather than subject 
our patrons to the unknown hazard of elec- 
tric shock from unknown and uncontrolable 
voltages which might be received from con- 
tact between the secondary and primary or 
transmission system. The failure of elec- 
trical appliances between the secondary 
and primary systems can be fairly well 
cared for, but such means of protection are 
far from certain and very often impossible 
when the secondary system receives ifs 
dangerous potential from an accidental and 
unexpected cross with the high pressure 
system. For this reason the known risk 
of a grounded 300-volt system with its ad- 
ditional protection in case of contact with 
a higher pressure system, is much more 
desirable than an ungrounded system de- 
pending wholly on the insulating and pro- 
tective devices between it and the high 
pressure system under ordinary circum- 
stances, with no certain protection at all 
from direct crosses with the system of dan- 
gerous potential. Those men who state that 
300 volts will kill cannot prove, from the 
statistics available, that 150 volts would 
not kill the same people. Having deter- 
mined that grounding up to 150 volts is de- 
sirable, I fail to see how they can con- 
fidently state that the next step of 150 volts 
is undesirable. 

Human beings who have lost their lives 
from electric shock at 300 volts potential 
have been very few, according to all the 
records available: yet, a great number of 
people. who have received an electric shock 
of 300 volts have received no injury what- 
ever, and this great number cannot be deter- 
mined, as it is such anordinary occurrence 
that no record is made of them. This would 
seem to bear out the fact that although a 
grounded 300-volt system may be dangerous 
to a few, it is not dangerous to the human 
race as a whole. and why should we sub- 
ject all our patrons to a danger of high 
voltage from unknown and unforeseen 
sources for the sake of protecting the few 
who are born with or develop weak hearts? 
There is no proof whatever that such people 
would not be killed when receiving shocks 
at a potential below 150 volts, which we now 
say it is good practice to ground. 

In twenty years’ electrical work in New 
Jersey, there are but three recorded cases 
of death from secondary voltage, one at 50, 
one at 115 and one at 230 volts. There is 
positively nothing to show that the man 
who was killed at 230 volts would not have 
been killed by a fifty-volt shock. In the 
second case, the man was killed by 115 
volts, and in that particular case the sec- 
ondary system was grounded, which is our 
accepted practice, according to the ruling 
of our last convention, and the ground lead 
in this case showed a resistance of 54 ohms 
at 115 volts. During nearly four years ex- 
perience in Connecticut on a 33,000-volt 
transmission system, we had eight men come 
at different times in direct contact with the 
33,000-volt circuits, and although tempor- 
arily disabled and badly burned, every one 
of these men is to-day alive and working, 
and these men certainly would not have 
been affected by the shocks on the secon- 
dary system received by the three unfortu- 
nate fellows mentioned above. Our personal 
belief that the Lord makes a very large per- 
centage of His people with sound hearts, 
and our belief that those unfortunate 
enough to have weak hearts must have very 
weak ones to have them affected by a 300- 
volt electric shock. and our further belief 


that the danger from accidental contact be- 
tween secondary and high potential systems 
is much greater than from grounded systems 
of 300 volts, leads us to the final conclusion 
that the grounding of secondary systems up 
to a pressure of 300 volts is the only humane 
method of electric distribution. 

Where to Ground.—It has been generally 
conceded that there are but three satisfac- 
tory points at which a secondary system 
may be grounded, namely: at the generat- 
ing station, at the transformers, and at the 
customer’s premises. If the ground is at 
the station it means that there will be a 
ground wire run on the poles throughout 
the system, thereby causing an unnecessary 
hazard to linemen working on the lines. 
Moreover, if this single ground wire should 
become broken, which is not at all unlikely, 
the entire system will thereby lose its ground 
connection, which makes this point of 
grounding less desirable than either of the 
other two available points. The grounding 
at the transformer by means of running a 
wire immediately down the pole on which 
the transformer is placed, and grounding it 
at the nearest suitable point, is a fairly 
safe method, but has its limitations, due to 
the fact that under this system there will 
be very many cases where a suitable ground 
will be either impossible, or very imprac- 
ticable to reach, and again, you are plac- 
ing your faith in but one ground connection 
for the secondary system for that particular 
transformer. The third system, or ground- 
ing at the premises of each customer, brings 
about a multiple grounding system, which 
should be much more secure than either of 
the other two, and can have but two points 
of condemnation, neither of which is very 
serious; the first being that it brings high 
potential, at times of cross, right to the 
building of the customer: and second, that 
the wiring contractors in some cases object 
to the installing of such a ground wire, 
claiming that it should be the business of 
the company which puts up the service 
loops, although all the companies with which 
I have acquaintance, which ground in this 
way, consider it the wiring man’s part of 
the work and insist upon it. 

The benefits of a multiple ground are 
much greater than the benefits of a single 
ground, and lead us to believe that the third 
method is much the best of the three. 

How to Ground.—There are three ac- 
cepted methods of grounding; an active 
water supply system, a buried copper plate 
and a driven metal pipe or series of pipes. 
Results of resistance measurements on all 
three types, 105 in all, were submitted by 
the speaker. The average resistance of 
the water-pipe ground was 14.9 ohms, that 
of the ground-plate was 8.5 times as much, 
or 126 ohms, and that of the driven pipe 
was 9.3 times as much, or 136 ohms. It was 
noted that 51.4 per cent of the plate grounds 
exceeded 100 ohms, the highest one found 
being 519 ohms. Of the driven-pipe 
grounds, the lowest resistance found was 63 
ohms, while the highest was 272 ohms. A 
ground resistance exceeding five ohms is 
hardly desirable. Such an average is not 
an easy thing for an operating company to 
maintain, although the tests which we have 
made, show that 57.2 per cent of the water- 
pipe grounds come within this class, and 
that 1.85 per cent of the ground-plate 
grounds come within this limit, while none 
of the driven-pipe grounds can qualify. At 
the present time, in the State of New Jer- 
sey, there is no great amount of attention 


. paid to the inspection of ground wires, nor 


has there been any periodic inspection of 
them. A more rigid system, which is now 
going into effect, will. without question, 
bring about a higher percentage of good 
grounds, namely, five ohms or less. A study 
of the tests given seems to show clearly 
that a water-pipe ground can be made sat- 
isfactory. Probably the grounding to a well- 
bonded trolley-rail or cable-sheath would be 
equally as effective, and the ground plate 
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system is preferable to the driven-pipe sys- 
tem, although there are not a sufticient 
number of tests on driven pipes in the rec- 
ord given to make it fair to give this as a 
final conclusion. Information obtained from 
other sources leads me to believe that 
driven-pipe grounds can be made more ef- 
fectual than the ground-plate. Both ground- 
plate and driven pipe must necessarily be 
affected to a very considerable extent by 
the weather, which changes the moisture 
conditions of the soil in which they are 
placed. On account of the unreliability of 
the artificial ground, we are immediately 
confronted with the problem of what to do 
where water supply systems are unavail- 
able, or grounding to them is prohibited, 
and immediately comes up the second ques- 
tion as to the desirability of making man- 
datory a grounding rule for secondary sys- 
tems of a certain pressure, and then lim- 
iting such a rule to sections where wa- 
ter supply systems can be used for 
grounding purposes. Yet, if a good ground 
on a secondary system is a good thing, 
there may be no harm in making manda- 
tory the rule, with the modification as 
stated above, for the greater percentage of 
the patrons of the electrical industry are 
located where such a method of grounding 
is possible and it is surely better to protect 
a large percentage of the people interested, 
rather than not give any one this 
known protection. The good results which 
it seems possible to obtain from plate 
grounds or driveh-pipe grounds in certain 
localities, leads us to believe that it may 
be possible to develop a system of ground- 
ing which would be a combination of the 
system having a ground wire run on the 
pole lines for a considerable distance, and 
the one which grounds at the customer's 
premises, and in that way the final desired 
object of satisfactory grounding could be 
attained. Good grounding. without ques- 
tion, can be brought about in such sections 
where water supply is not available, by 
using the station ground system exclusively, 
although it might involve considerable ex- 
pense. 


C. W. Stone said that the whole ques- 
tion of grounding secondaries has al- 
Ways been a very interesting one. If it 
is wise to ground any system at all, we 
should ground all systems. He agreed 
with Mr. Osgood that the amount of life 
risk 1s not materially increased by rea- 
son of the inerease in potentials from 
150 to 300 volts. It had been his experi- 
ence that in the majority of cases of in- 
Jury due to electrie shock coming from 
higher potentials, it was due to crosses 
between the primary and the seeondary 
system. The question is not entirely one 
of life hazard, but the fire hazard is in- 
ereased by not having systems 
grounded, for the simple reason that so 
many eases are known to exist of the 
Primary and the secondary systems 
coming in contact, either by the 
breakdown of transformers, or the 
crosses outside of the stations. If the 
higher potential gets on the see- 
ondary system, it is very appar- 
ent that it must eause a break- 
down somewhere of that secondary sys- 
tem insulation. Perhaps the fuse wil 
hlow and clear it, and perhaps it will 
not. But if the secondary system is 


erounded the fuse will blow and clear 
the trouble usually before it has spread 
very far. The Code Committee of the 
American Institute of Electrieal Engi- 
neers last year reported to the Board of 
Directors, and the Board of Directors 
voted in favor of grounding all 
elreuits up to and including 300 
volts. Later, at another meeting, at 
Which Mr. Blood was present, Mr. Blood 
dissented from that opinion, and on ae- 
count of that the general reeommenda- 
tion was withdrawn and was not pre- 
sented at the joint meeting of the Un- 
derwriters. By taking definite action. 
and recommending that the rule be 
made mandatory up to and including 
150 volts, we will at least land some- 
where. [In making pipe grounds, sev- 
eral pipes should be used and joined 
together. The ground around the pipe 
should be loosened and salt water used. 
This will maintain a lower resistance. 

C. E. Allen said that in connection 
with the grounding of secondaries, the 
question of resistanee should be taken 
into consideration. In many cases in 
the country there-was such a high 
ground resistance that it did not do any 
good, and in ease of a breakdown it 
would have an effect on the secondary 
line. If the rules are going to be laid 
out, they ought to deal with conditions 
such as will arise where there is some 
ground resistance. 

In closing the discussion W. H. Blood, 
Jr., said that the more he studied the 
subject the less he felt that he knew 
about it. The difference in practice and 
in opinion is startling. There are so 
many conditions to be taken into con- 
sideration that it is almost impossible 
to come to any conelusion. With the 
figures given in the report you can come 
to almost any conclusion that you see 
fit. The eommittee were unanimous in 
the report and thought it wise to keep 
their reeommendation down to the 
definite one of grounding, making man- 
datory the grounding up to and inelud- 
ing 150 volts. It may be all right to go 
beyond that, but the only thing the 
committee could do was to play sate. 
Mr. Osgood’s argument that because the 
man had been killed at 300 volts he 
would be killed at 150, was hardly well 
taken. While the committee were de- 
liberating on this matter, one of the 
committee, in his own bathroom, re- 
eeived a shock of 150 volts. which 
knocked him completely over, knoeked 
him insensible, and he said he felt sure 
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that if it had been 300 volts it would 
have killed him, because he got just 
about all he wanted with 150 volts. 
Fhe speaker agreed with Mr. Ntone 
fully in his statement that the ground- 
ing of the systems would reduce the 
number of fires or would tend to d» 
so. The whole secret of successful 
grounding is to get a good ground: it 
is the imperfeet ground that does the 
damage. Nome of the references indi 
cate that pipes three-eighths inch in di- 
ameter were used. They are perfectly 
useless. The pipe should not be less than 
an inch in diameter, and preferably an 
Inch and a half, and driven as far down 
in the ground as possible—twenty-tive 
feet is not any too much. It is better 
to drive several pipes down, and they 
should be near together. 
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Presents Testing Plant to University of 
Ilinois. 

Upon the recommendation of Robert 
Quayle, superintendent of motive pow- 
er and machinery, and with the ap- 
proval of W. A. Gardner, general man- 
ager, the locomotive testing plant of 
the Chieago & North Western Railway 
Company has been presented to the 
University of Ilinois. Under the im- 
mediate direction of H. T. Bentley, as 
sistant superintendent of motive power 
and machinery, it has been taken from 
its foundation, the bearings and other 
running parts have been put in good 
order for service, and the plant with 
all the special patterns used in its con- 
struction has been loaded and shipped 
to the University of Illinois. It is im- 
derstood that the plant will be held by 
the University pending the construe- 
tion of its proposed transportation lab- 
oratory. 

It is announeed by Dean Goss of the 
College of Engineering that the plant 
at the University will constitute a por- 
tion of the equipment of the Sehool of 
Railway Engineering and Administra- 
tion. and that when installed it will be 
operated under the immediate direction 
of Prof. Edward C. Sehmidt. 
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Postal to Try Printing Telegraph. 

The Postal Telegraph-Cable Com 
pany will soon make an extensive trial 
of the Morkrum printing telegraph on 
the lines between New York and Bos- 
ton. This system is entirely electrical, 
none of the operations being mechani- 
eal in the ordinary sense. It is de- 
signed for duplex working. 
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ALTERNATING-CURRENT INDUS- 
TRIAL POWER-PLANT SWITCH- 
BOARDS.—II. 


h eens 


V BY WARREN H. MILLER.! 


= y 


In Fig. 9 is seen a railway two-phase 
board handling main generator cur- 
rents of about 1,500 amperes. The 
generator panels have Westinghouse 
Type F ammeters, a frequency meter 
for each machine, quick-break field 
switch, rheostat handles and main 
switches for the two phases. The third 
panel is for combined output of the 
two, carrying the voltmeters, indicat- 
ing wattmeter, synchroscope and 
lamps, and two-phase, three-wire main 
switch. Adjoining it is the exciter 
panel with Weston instruments, an 
ammeter for each exciter, voltmeter 
with switches for paralleling, rheostat 
handles, main switches and two-pole 
circuit breakers. The main switches 
follow the usual practice of having 
the third leg for the equalizer lead, the 
exciters being always compound- 
wound. Breakers are a good feature tor 
exciters over fifty kilowatts, as, when 
such an important machine gets a bad 
“short,” or burns out a commutator 
lead, it cannot be gotten off the load 
too quickly, even though the whole 
power house may have to come down 
with it. The next panel is for the 
lighting generator, condensed so as to 
include exciter instruments, and the 
other two are four-wire and three- 
wire light distribution systems. The 
integrating wattmeters on the bottom 
panels are the Westinghouse round 
switchboard type mentioned before. 
The ammeters and voltmeters at the 
top of the panels are Westinghouse 
Type F. aggregating in cost about 
$400. and would hardly seem to war- 
rant that expenditure on currents as 
small as the switches would indicate. 

The large nineteen-panel board 
shown in Fig. 6 was mentioned at the 
beginning of this article. Tt controls 
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four 700-kilovolt-ampere, three-phase, 
twenty-five-cycle, General Electric al- 
ternators, direet-connected to 825- 
horsepower, 23.5 by 32.0 inch Bethle- 
hem Steel Oopa s horizontal, dou- 
ble-acting, four-cycle, side-crank gas 
engines, operating at 167 revolutions 
a minute; also two 300-kilovolt-ampere 
Westinghouse alternators, direct-con- 
nected to Forbes fourteen by thirty- 
eight by sixteen-inch compound verti- 
eal marine engines; also one 62.5-kilo- 
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loading equipment at the water front 
a mile away. 

Specification of generator 
would be as follows: 


Top section. twenty inches by thirty-two 
inches. 
One `1,200-ampere. three-pole. 
“Dalite” circuit-breaker. 
Middle section, fifty inches by thirty-two 
inches. 
Two lamp brackets. 
Three 1,200-ampere, Weston, alternating- 
current ammeters, 480 volts. 
One Weston 200-ampere, direct-current, 
110-volt ammeter. 


panels 


Cutter 


FIG. 5.—-RAILWAY AND LIGHTING ALTERNATING-CURRENT BOARD. 


watt Westinghouse steam-driven di- 
rect-current exciter, direct-connected 
to a thirteen by twelve-inch Harris- 
burg side-crank engine, running at 275 
revolutions a minute; and one sixty- 
five-kilowatt. 110-horsepower, West- 
inghouse, 480 to 110-volt, motor-gener- 
ator. Of the ten feeder panels, seven 
control and meter the power circuits, 
of about 600 amperes per leg, for vari- 
ous departments; two control 480- 
volt, three-phase light circuits, which 
are stepped down at central points and 
split up into three 110-volt, two-wire 
distribution systems; and one panel 
controls three 200-kilowatt, 480 to 
2,300-volt. step-up transformers for e 
high-tension circuit feeding an acid 
plant, 


pumping station. and steamer- 


One 1,200-kilowatt, Westinghouse, inte- 
grating wattmeter, three-phase. 

One 200-ampere, 
break, field switch. 

Synchronizer and voltmeter plugs and 
lamp. 

Alternator field rheostat handle. 

One Walker 1,000-ampere, 
double-throw, main switch. 

Bottom panel, twenty inches by thirty-two 

inches. 

One Westinghouse, 
hour, polyphase, ironclad, 
wattmeter. 


The large breaker at the top of the 
panel is put there because when bad 
runs of gas or very light loads occur. 
there is always considerable misfiring 
and backfiring among the gas-driven 
generators. If one engine lets go, its 
load is immediately thrown on to the 
others, and one of them is almost sure 
to backfire also. Meanwhile the first 


three-pole, 


1,000,000-kilowatt- 
integrating 


direct-current. quick- 
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engine's governor will have opened 
wide, and it gets a tremendous charge 
of gas, out of all proportion to the 
load, so it speeds up, thereby closing 
the governor again, and also tries tọ 
“motor all the other engines and 
take the whole load itself. This slows 
it down again, if it does not also cause 
a second backfire, and as the other 
engine is untlergoing a similar cycle 
of irregularities, ‘‘hunting’’ starts up 
in the power house. Heavy squirrel- 
cage dampers on the generator field- 
poles, and prompt non-overtraveling 
governors Will minimize the hunting, 
but. on the board it is necessary to fuse 
the main generator connections so as 
to have some protection in ease an en- 
gine gets too wild. Fuses have the 
disadvantage of being apt to blow 
when the engines might have quieted 


essential to have an emergency bus with 
all mixed large engines, particularly 
if some of them are gas engines. OF- 
ten one of them will be unable to carry 
its share of the load in parallel, and 
yet pull all of it if alone on a separate 
bus. Again it may be so balky from 
some temporary defect in ignition, or 
packing, or piston rings, that it dis- 
turbs the whole power house, and vet 
one ean get five or six hundred kilo- 
watts out of it, if alone by itself. So 
the departmental cifeuits are arranged 
in two sets of three each, feeding off 
large double-throw switehes on two of 
the feeder panels. This switeh eon- 
nects either of them on to main or em- 
ergency buses. and so gets a good load 
for the balky engine. 

All the other meters have been de- 
seribed before, except that ammeters 
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down, so in this board the writer de- 
termined to try time-limit circuit- 
breakers, which can be set to blow 
after twenty seconds of surging, ex- 
ceeding fifty per cent overload of the 
generator current. The ©“ Dahlhte” isa 
meehanical time-limit feature, having 
ho complicated electrical relays what- 
ever, and is very simple and compact. 
It depends on the adhesion of two flat 
disks immersed in oil, whieh varies as 
the amount of surface of the disks in 
contact, the Viscosity of the oi being 
a constant. By making the disks seg- 
mental, the amount of surface in eon- 
faet can be varied at will by simply 
turning one of them. 

The double-throw main switch is an- 
other gas-engine feature. It is almost 


of this size are always run from the 
small 1500/5-ampere current trans- 
formers, and so are not restrieted as 
to their location on the panel. 

The standard feeder panel specitiea- 

tion is: 
Top section, twenty inches by sixteen in- 
ches. 

One Westinghouse, three-phase, 1.000,000- 
kilowatt-hour, round, switchboard-type, 
integrating wattmeter. 

Middle section, fifty inches by sixteen In- 
ches. 

One lamp bracket. 

One 600-ampere, Weston. alternating- 
current ammeter. 

Power-factor meter switches. 

One three-pole singlethrow, 600-ampere, 
Walker knife-switch. 

Three 600-ampere, N. E. Code, knife 
fuses. 

Bottom section, twenty inches by sixteen 
inches. 

Blank. 
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On two special twenty-four-inch 
panels the ammeter is replaced by a 
2 QUU-ampere, three-pole, double-throw 
knife switeh, which etfeets the main 
or emergency bus connections to the 
sixteen-inch panels on each side of it, 
including its own panel current of 600 
amperes. 

A new feature of these panels is the 
power-factor meter, shown at the 
right-hand end of the board. It 1s well 
worth while to be able to read the 
power-factor of any one feeder at will, 
for that is what one really wants to 
know about the works power-factor. 
It enables one to keep up the load per- 
eentage high all over the works, and 
remedy matters whenever any falling 
off is shown by the meter. To get the 
Instrument to read on any panel, the 
two small plug switehes shown on each 
panel are all that are needed. The 
power-factor meter requires current 
and voltage from one leg of the feeder 
only. A common current-transformer 
main takes care of one side of the 
current circuit, passing in series 
through one leg of all the current 
switches. The other leg connects to 
the seeond current main when the 
switch is pulled out as far as it will 
wo, At the same time the voltage plug 
is put in on the same panel, conneet- 
ing in this feeder to the voltage side 
of the power-factor meter. 

Of the three-station panels. one con- 
trols the 62.5-kilowatt, 110-volt, steam 
exeiter, and the 65-kilowatt motor-ven. 
erator exciter. It hag 600Q-ampere, 
double-pole cireuit breakers on the top 
panel, an ammeter for each, and a 
common  ě voltmeter with -two-point 
sWiteh, rheostat handles and main 
switehes. on the middle panel. The 
equalizer is single pole, as one exeiter 
is used to charge the works electric 
storage-battery locomotives, while the 
other is exeiting generators, and, as 
the charging voltage reaches 140 volts 
at the end of charge, they must have 
no possible equalizer connection ex- 
cept when both are exciting in parallel 
or transferring, The seeond station 
panel has a Westinghouse. single- 
phase, twenty-five-evele,  freqneney 
meter on the top seetion: ground de- 
tector, one six-point and one two-point, 
round, copper, detector and synehron. 
izer switches. and a Tirrill regulator., 
on the middle section. The frequeney 
meter is the handiest instrument on 
the whole board. and should never be 
omitted in boards of any size. because 
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it tells at a glance the speed of the 
power house, and shows instantly just 
how much the change is when some 
large load or other goes on outside, 
without having to rush around for a 
tachometer or revolution counter. The 
Tirrill regulator saves the men con- 
stantly running up on the switchboard 
platform to adjust the voltage, as loads 
come and go, and should always be on 
large boards. 

The third station panel controls and 
meters the purely auxiliary power 
house apparatus, such as gas-engine, 
jueket-water centrifugal pumps, ete. 
It also handles two direct-current. cir- 
cuits for charging electric storage-bat- 
tery locomotives from one exciter, and 
vas-engine igniter eurrent from the 
other. 

All boards around this size should 
be at least eight feet from the wall, 
and the smallest should not be less 
than three feet from the wall. They 
should never be set in front of blank 
spaces unless there is plenty of side 
light, as the back of the board is al- 
wavs dangerous, no matter what the 
voltage, principally because of the 
tendency of the buses instantaneously 
to burn up serewdrivers, monkey 
wrenches and other metallic suhstanees 
whieh are handled carelessly. Un- 
fortunately this includes also the men 
holding them, so there should always 
he plenty of light back of the board, 
and the writer also specifies all buses 
taped and = shellaced for the further 
safety of the electricians. 

Finally, never have the switehboard 
company erect and connect up your 
board for vou. Do it yourself, and 
then you will know something about 
the ims and outs of that particular 
board, and will not have to spend half 
a day hunting up the switchboard 
man, or digging it up out of the prints 
When something fails to operate with 
no apparent reason therefor, as is al- 
wavs the ease when the electrical 
equipment gives trouble. 

—_—__~+--e______ 
The Choice of a Prime Mover. 

In a recent paper concerning the 
choice between steam turbines and 
piston engines for power in mill plants 
F. W. Dean says that there is no doub: 
that where electricity is to be used the 
turbine should be chosen. It is fully 
equal, if not superior, in economy to 
the piston engine. It requires less 
room, less foundation, less oil, the wear 
is almost nothing, and the fact that oil 


any other combination. 


is not used in the steam renders it prac- 
ticable to use condensed steam for feed 
water. This is of great advantage in 
bad water districts, and means freedom 
from boiler difficulties, and the absente 
of water purification devices. 

The turbine does not lend itself to 
belt driving, and in cases where elec- 
tricity is not desirable the piston en- 
gine will hold its place. Such cases 
are mills where nearly all of the ma- 
chinery operates simultaneously, as in 
textile mills, and in which there is aa 
opportunity for simple direct drives by 
belts or ropes. In this case the cost of 
installation and of fuel is less than by 
Where there 
are tools or machines that operate ir- 
termittently the electric system is ad- 
visable, and direct current is to be pre- 
ferred to alternating current on ac- 
count of the absence of power- 
factor troubles. In many eases, how- 
ever, it is not practicable to use direct 
current on account of the length of 
transmission. In some machine shops 
the power-factor is as low as sixty per 
cent, which means that the generator 
will give only sixty per cent of the 
power that it would give if the power- 
factor was 100 per cent. 

In regard to the reliability of tur. 
bines, the author referred to a 500- 
kilowatt turbine that has run twenty- 
four hours per day without stopping 
for eleven months. It was stopped for 
general examination and showed no 
sign of wear, nine cents were spent 
for repairs, and it was then started 
again. It then ran fourteen months, 
twenty-four hours per dav, without 
stopping, and is now stopped for eon- 


nection with a new switchboard. T: 


will be examined, but the only known 
defect is slight leakage of a valve. 
Another turbme in the same building 
has made one run of three or four 
months and one of one month, both 
without stopping. It has not been used 
as much as the other because the other 
kept going. 

In very large central power stations 
nothing but turbines should he given 
the slightest consideration. 

—_———_~»-¢_____. 

The historie city of Coventry, Eng- 
land, has recently completed a refuse 
destructor, at a cost of $125,000, for 
generating steam for the municipal 
electricity station. The ash will be 
utilized for manufacturing 
slabs. 


concrete 


Waterpower Development in Sweden. 

Consul-General E. D. Winslow, of 
Stockholm, reports that the water pow- 
er of Sweden is estimated to be able to 
furnish 10,000,000 horsepower if prop- 
erly handled. This energy can be made 
available for at least nine months of 
the year. Of the great falls of the 
Kingdom seventy-five per cent are in 
Norrland. The Government wishes to 
eet in working order as much of the 
power as possible. The State at pres- 
ent owns 277 falls. The largest fall 
now managed by the State is Trollhat- 
tun, whose energy is expected to pro- 
duce 80,000 turbine horsepower, but at 
present is only producing half that 
force. At the Porjis Falls, in northern 
Sweden, 50,000 turbine horsepower is 
expected to be realized. 

— ene 
Japanese Waterpower Plan. 

A new poliey has been adopted in 
Japan in connection with the multitude 
of concessions for hydroelectric plants. 
For some years there has been a mania 
for obtaining these franchises, and ap- 
plications were granted for almost ev- 
erv Japanese river on which a town of 
50.000 was situated. 

Many of the concessionaries proved 
to be speculators without any idea of 
carrying on the work. The Tokio Gov- 
ernment now has instructed local offi- 
cials that a time must be fixed within 
which these coneessionaries must get to 
work or forfeit their rights. 

—eo 
To Inventory Michigan Power Plants. 

Prof. M. E. Cooley, of the University 
of Michigan, and an assistant. recently 
conferred with the State Railway Com- 
mission relative to an appraisal of the 
properties of the waterpower concerns 
whieh have asked the commission’s au- 
thority to issue bonds to a large 
amount. Professor Cooley will inven- 
tory each plant and place a value upon 
it for the information of the commis- 


sion in passing upon the bond applica- 


tions. 
—eo 
House-Wiring Campaign in Marion, Ind. 
The Marion Light and Heating Com- 
pany, Marion, Ind., has secured many 
new customers as a result of its widely 
advertised co-operative plan by which 


it was made known that during the - 


month of June any contractor in the 
city would wire houses at the low rate 
of $2.00 a room, including cord drop 
and socket. 


d 


July 30, 1910 


227 


ELECTRIC ; LIGHTING 


ILLUMINATING ENGINEERING 


Novel Lighting Effect at the Brussels 
Exposition. 

Among the many beautiful buildings 
at the international exposition now be- 
ing held at Brussels, the German 
Building stands pre-eminent as a fine 
example of architectural achievement. 
It was designed bv Professor von 
Seidl. of Munich. Its strikingly orig- 
inal appearance by day attracts the 
attention of all visitors and even from 
a distance it elicits favorable comment. 
It was considered highly desirable, 
therefore, to render the building equal- 
lv conspicuous by night, and, in keep- 
ing with its style, it was illuminated in 
a novel manner. The success of its 
external lighting is evident from the 
general admiration that it has evoked. 

To produce an original lighting ef- 
fect. it was decided to depart from 
the common methods of outline light- 
ing and to install a system of so- 
called soffit lighting. This was car- 
ried out by placing rows of twenty- 
five and fifty eandlepower lamps in the 
cornices so that they were hid from 
direct view and threw their light down 
on the front and sides of the building. 
The effectiveness of this scheme was 
enhanced by the white color of the 
Walls. Auxiliary outline lighting was 
provided by rows of two-candlepower 
lamps. The accompanying illustra- 
tion vives but an inadequate idea of 
the striking beauty of the entire effect. 
The dark roofs and columns are strong- 
ly contrasted by the bright wall sur- 
faces. The outlines of the building are 
sharply marked. Bright strings of 
small incandeseents follow the edges 
of the roof of the central clock tower. 
As a whole, this lighting scheme is a 
brilliant example of modern illuminat- 
Ing engineering. 

In the installation there are 700 in- 
candescent lamps of fifty candlepower 
and S00 of twenty-five candlepower 
hidden in the cornices; these are 110- 
volt lamps, placed two in series. There 
are also 2,000 two-candlepower, four- 
teen-valt lamps for the outlining; these 


are connected in sets of sixteen in se- 
ries across the 220-volt mains. The 
installation was designed and com- 
pleted by the Allgemeine Elektricitits 
Gesellschaft, of Berlin. 
The Illumination of Interiors. 

Three lectures on the above subject 
were delivered at the East London 
College (University of London) on 
Wednesdays, June 8th, 15th, and 22d, 
respectively. The first two, by Prof. 
J. T. Morris, dealt with (1) ‘*Prinei- 
ples and Daylight Illumination,” (2) 
“Artificial Illumination by Gas and 


-JE 


people's lack of knowledge of the sub- 
ject, the lecturer proceeded to point 
out some interesting facts in eonnec- 
tion with daylight and its variations. 
Observations taken in the grounds of 
the East London College on June 7th 
(an average bright day) showed that 
at 1:30 p. m. the intensity of illumi- 
nation was approximately 3.500 candle- 
feet. On the sun becoming obscured 
for a short time the intensity dropped 
to less than one-third of this value, 
While at 6:30 p. m. it was only 170 
candle-feet.. By 9 o’clock the intensity 
was not much more than 1-20,000th of 


THE GERMAN BUILDING AT THE BRUSSELS EXPOSITION. 


the third, bv Prof. C. A 
M. Smith, was devoted to *‘Hlumina- 
tion by Petrol Air-Gas.’’ The follow- 
ing brief abstracts of the first two lee- 
tures are from The Illuminating Engin- 
cer, London: 

In opening the first leeture Professor 
Morris remarked upon the importance 
of having lights situated so that the 
direct rays could not enter the eye. 
This was demonstrated by some simple 
hut instructive experiments. 

After discussing some of the incor- 
rect methods of illumination caused by 


Electricity ;"’ 


the mid-day value. When the are 
lights were turned on the value rose to 
0.1 candle-foot. 

Turning next to the relation between 
the illumination inside a room and the 
intensity of illumination outside, Prof. 
Morris mentioned as a remarkable fact 
that only about one-hundredth to one- 
thousandth of the outside intensity 
found its way into the average room. 
In this connection the lecturer exhib- 
ited a table, compiled by P. J. Wal- 
dram, showing the value of this ratio 
in the case of several well-known bhild- 
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ings throughout London. For exam- 
ple: On desks in a new elementary 
school, 0.0025 to .008; ordinary offices, 
average 0.001; House of Lords, 0.006; 
Charing Cross Station, booking hall, 
0.0001 to 0.0003. It is interesting to 
observe that this ratio remains fairly 
constant throughout the day, and is, 
seemingly, more or less independent of 
climatic conditions. 

It will thus be seen that there are 
wide fluctuations continually taking 
place in the light of which we are more 
or less unconscious. In explanation 
of this the lecturer explained how the 
pupil of the eye expands and con- 
tracts with variation in intensity of 
incident light. This point was illus- 
trated by curves showing the result of 
` tests made at the East London College. 
These curves illustrated the connec- 
tion between the area of the pupil 
aperture and the illumination; a very 
sharp bend in the curve occurs when 
the illumination is reduced to a certain 
value below one _ foot-candle. The 
effect of light entering the eye oblique- 
ly was also shown. 

Most of the experiments on intensity 
were made with a Trotter universal 
photometer equipped with the special 
daylight attachment. The principles 
and action of this instrument were ex- 
plained by the lecturer. He also 
pointed out how much there remained 
to be learned on this subject, although 
a marked impetus to researches in this 
field had been given by the formation 
of the Illuminating Engineering Soci- 
ety. When the society was first found- 
ed, he confessed that he had been 
among those who were not altogether 
convinced as to its utility; but he had 
since come to appreciate the import- 
ance of its impartial attitude and the 
work it proposed to carry out, and 
he was now thoroughly convinced of 
the useful field before it. 

In his second lecture Professor Mor- 
ris continued his discussion of the 
measurement of daylight illumination. 
Referring to the arrangement for meas- 
uring the ratio between the interior 
and outside unrestricted sky-illumina- 
tion, he pointed out that the brightness 
at different parts of the sky varied 
considerably. This difference could be 
very readily studied by the aid of the 
Trotter daylight attachment, and Pro- 
fessor Morris exhibited a table illus- 
trating the manner in which the in- 
tensity varied from the zenith to the 


horizon. In using the Trotter day- 
light apparatus the result obtained 
must, therefore, be regarded as to some 
extent arbitrary, though, as stated 
above, the ratio connecting the indoor 
illumination with the unrestricted sky- 
illumination outside did remain very 
constant in spite of fluctuations in cli- 
matic conditions. Attempts had been 
made to ascertain the ratio of inten- 
sity at the zenith to the average in- 
tensity; it appeared to be about five 
to one. 

Turning next to artificial illumina- 
tion the lecturer pointed out one fun- 
damental distinetion between gas and 
electric lighting, namely, that whereas 
the nature of the electric current was 
quite definite, the quality of gas 
supplied varied in different localities. 
In testing a Keith high-pressure burner 
a difference of over fifty per cent in the 
candlepower was obtained between 
measurements made in East London 
and North London. It is, therefore, 
particularly important that steps 
should be taken to see that consumers 
vet a definite calorifie value. 

The leading systems of electric light- 
ing were also briey touched upon and 
some comparative figures given for 
different types of lamps. The Moore 
vacuum-tube lamp was specially no- 
ticed owing to its exceptionally low 
intrinsic brilhaney. Figures were giv- 
en showing the intrinsic brilliancy of 
various sources. A few examples are: 
Sun, 10,000 candlepower per square 
centimeter; arc, 16,000; tungsten lamp, 
150; carbon filament, 16; high-pressure 
gas, 25 candlepower per square centi- 
meter. 

In passing, the lecturer remarked 
that he, personally, was not concerned 
exclusively with the advantages of 
any one method of lighting, and desired 
to examine each one on its merits and 
to preserve an entirely unbiased and 
judicial attitude. ; 

A series of remarkable curves, which 
had been obtained from measurements 
taken by the lecturer, were then pre- 
sented, showing the fluctuation of light 
on the leading electric railways and 
tramways of London. On ‘‘the Circle” 
a variation between about 0.8 candle- 
foot and over two candle-feet was no- 
treed. A comfortabie reading illmmi- 
nation in trains is one candle-foot. The 
advantages of metallic-filament lamps 
on variable voltage supply was well 
illustrated in one case in whieh both 
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these and carbon lamps were usei on 
the same railway. As was to be ex- 
pected, the variations on trams were 
much more marked. 

The lecturer next turned his atten- 
tion to shades and reflectors, and 
exhibited some scientifically designed 
shades. Professor Morris also ex- 
pressed a strong opinion that street 
lamps should always be so shaded that 
the source of light could not be seen. 
He characterized the lighting of White- 
hall as magnificent as regards intensity 
of illumination, but faulty from the 
standpoint of excessive glare. 

The lecturer also remarked that 
there was a general impression that 
for interior lighting the nearer the 
lamp the better the illumination. The 
fallacy of this was well exemplified by 
curves showing the intensity of illumi- 
nation over a floor with an are lamp at 
two different heights. Lowering the 
lamp actually decreased’ the light 
where it was most required. 

—_—____~+--¢______ 
Testing the Steadiness of Sources of 
Light. 

Although frequent reference is made 
to the steadiness of various sources of 
light, comparisons must always remain 
a matter of conjecture unless we have 
some means of actually testing the va- 
riation in candlepower. 

In this connection some experiments 
of E. Presser, are of interest, says The 
Illuminating Engineer, of London. This 
investigator has pointed out that al- 
though the selenium cell is too uncer- 
tain in action to be used for absolute 
light measurements, it can, neverthe- 
less be effectually applied for compar: 
ative measurements of the light from 
one and the same source. Some physi- 
eal test of this kind would seem to be 
needed, for the light from some lamps 
fluctuates so rapidly that it would be 
difficult to obtain a photometrie meas- 
urement before the econditious had 
changed. 

In Presser’s method the changes in 
resistanee of a selenium cell, due to 
fluctuations in the light impigning upon 
it, are recorded on a moving drum, and 
the behavior of different kinds of are- 
lamps and gaslamps can be readily 
compared in this way. 

—— eee 

Electrically produced ozone is used in 
Germany for purifying the drinking 
water of the cities of Berlin, Paderborn 
and Wiesbaden. 
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FACTORY LIGHTING.' 
BY C. E. CLEWELL.? 


The general requirements for fac- 
tory lighting besides suffielency and 
continuity are: uniformity, a general 
Jlumination making the use of indi- 
vidual carbon lamps unnecessary ex- 
cept in special cases, the absence of 
glare, and a type of lamp adaptable to 
the conditions of the work over which 
the system is to be used. 

The most approved method of seeur- 
ing these results is by means of the so- 
ealled overhead illumination system, 
in which lamps are placed high enough 
to be out of the range of vision, and 
of a sufficient number to furnish il- 
lumination practically independent of 
the position of the work. The older 
method and an alternative seheme is 
to provide a moderate intensity by 
means of an overhead lighting system, 
supplemented by the use of individual 
earbon lamps placed close to the work 
of each employee. 

Consideration of eye strain and 
economy of operation point to the su- 
perlority of the first-named system, in 
Which no drop lamps are used except 
in special cases. Until reeent years 
the high-eandlepower are lamp and the 
low-candlepower carbon-filament lamp 
were the only available units for fac- 
This limitation in the 
size of units often necessitated the use 
of drop lamps, specially in those cases 
Where the ceiling or mounting height 
Was such as to be too low for the use 
of are lamps to advantage, and too 
high for the use of carbon-filament 
lamps as an overhead illuminant. In 
such cases the only available scheme 
Was the use of the carbon lamp placed 
close to the work. The advent of the 
Nernst, Cooper Hewitt. and tungsten 
lamps, with candlepowers lying be- 
tween those of the are and carbon-tila- 
ment lamp, has done much to broaden 
the possibilities of factory lighting by 
furnishing units of sizes adapted to 
certain conditions which heretofore 
have not satisfactorily been met by 
either the are or carbon-filament lamp. 

Under the details of illumination de- 
sign, the working drawing to be of the 
most value to the average wireman 


l Abstract of paper presented at a recent 
meeting of the Pittsburg Electric Boosters Club, 
May 27, 1910, 

. - Engineer with the Westinghouse Electric 
and Manufacturing Company, Pittsburg, Pa. 


tory service, 


should be as simple as possible, should 
contain the outline of the floor space 
tovether with the designation of the 
light units in a elear and distinctive 
form located to seale. This drawing 
should contain the dimensions of the 
floor space together with the spacing 
distanee between lamps. Specifications 
on such a drawing will include the 
number and type of lamp, type of 
glassware or shades, mounting height, 
and switehing control, 

A matter of much importance in the 
details of lighting design is the choice 
of the number of light units for a 
given floor space to be lighted. The 
attitude in approaching a lighting 
problem is often ‘“‘this is the size and 
style of units to be used, how many 
will be required,” but should rather 
be “Show many units will be required 
to furnish a uniform light sufficiently 
low in shadow cffeet,’’ this then to be 
followed by the choice of the size and 
type of unit, which, when properly 
arranged, will furnish light of sufti- 
cient intensity. 

A further item under hghting de- 
siyn details is the mounting height of 
lamps im factories, which will often 
be limited by the details of the build- 
ing construetion and interference of 
cranes. In general all units should be 
mounted where possible high enough 
to be out of the range of vision. The 
glare due to the light from an intense 
lamp striking the eye is harmful, eco- 
nomically speaking, because it reduces 
the sensitiveness of the eve, thus caus- 
ing the intensity on the work, possibly 
otherwise ample, to appear insufficient. 
The glare is likewise harmful physical- 
ly speaking, and it is axiomatic that a 
man to be of the most value as a work- 
manu should be surrounded by the most 
advantageous conditions for promoting 
such value. 

The lighting circuits are of import- 
ance to the designing engineer, Some 
units are best adapted to direct cur- 
rent, others work to the best advan- 
tage with certain frequencies of alter- 
nating current, and all lighting units 
to be most effective should be sup- 
plied with a voltage practically con- 
stant in value. The question of the 
lighting circuits should therefore be 
given careful study by the lighting 
engineer before the lamps are ehosen 
or installed. 

Switeh control is a faetor in the 
economy of operation, In practice it 
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will usually be found advisable to in- 
stall a reasonably large number of 
switehes for each installation, this cost 
usually being low compared to the 
energy saved by the ability to turn off 
the lights in certain seetions When not 
needed. Where possible, lamps should 
always be controlled in rows or groups 
parallel to the windows or skylights 
It will often be found that lamps are 
needed at points somewhat removed 
from the windows at times when the 
daylight is still sufficient in the prox. 
imity of the windows. 

Proper and systematie maintenane. 
is a matter of foremost importanee iu 
the operation of faetory lighting sys- 
tems. No lighting system, however 
well installed, will continue to furnish. 
good results unless maintained with 
the same care which attended its origi- 
nal installation. Where the size of 
the factory warrants it, a maintenanee 
department should exist. Daily im 
speetion of the lighting systems 
throughout the factory should be made 
and regular reports furnished the 
maintenance department showing how 
many and where Jamps are burned out, 
or out of service, such lamps to be 
renewed or repaired at onee, thus im- 
suring a high standard of operating 
service, All reflectors, shades, globes, 
whether of glassware or metal, should 
be cleaned regularly and with eare. 
Probably no greater eause for depreeia- 
tion of lighting effieieney results than 
from the aceumulation of dust or dirt 
on reflecting or shielding glassware or 
metal, 

The question of cost and value of 
light is one of much importanee to 
both salesman and consumer. Often 
un apparently expensive lighting in 
stallation will be found to be cheapest 
in the end, due to its superiority. Ir 
one kind of light has a marked advan- 
tage over another, its use will result 
in better or more work, fewer delays 
and in greater general satisfaction. 

OE E E E 

Street Illu mination in Great Falls. 

The business distriet of Great Falls. 
Mont., will be illuminated by twenty- 
seven five-light tungsten eluster posts. 
The posts will be of ornamental design. 
similar to those used at the present 
time in Minneapolis on Nicolett Ave- 
nue. Nine of the posts will be placed 
on Central Avenue and the remaining 
eighteen on the side streets. as pro 
posed by City Engineer Allen. 
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The Telephone Ouster Suit in Kansas. 

In connection with the Kansas tele- 
phone ouster suit, instituted by Attor- 
ney General Fred S. Jackson, of Kan- 
sas, to oust the Missouri & Kansas Tele- 
phone Company from the state of Kan- 
sas, and previously reported in the 
ELECTRICAL REVIEW AND WESTERN ELEC- 
TRICIAN of July 16 last, page 133, Hon. 
J. W. Gleed, of Topeka, Kansas, attor- 
ney of the Missouri & Kansas Tele- 
phone Company, has issued a statement 
from which the following is abstracted : 

‘‘Upon the urgent request of nearly 
every business man in Wichita, the 
Missouri and Kansas Telephone Com- 
pany purchased for cash its rival com- 
pany in the city of Wichita. Before 
this purchase was made or agreed 
upon, I went to Attorney General Jack- 
son and stated the case to him precise- 
lv as it was. I stated to him that the 
consolidation was requested by the 
business community of Wichita and 
that the owners of the Independent 
Telephone Company found it difficult 
or impossible to procure the money 
with which to rebuild their plant. Mr. 
Jackson looked the matter all over. We 
discussed the statutes and decisions at 
length. and he decided that the pur- 
chase was perfectly legal. and stated 
to me, ‘Go ahead, it is all right.’ In 
reliance upon this opinion of the At- 
torney General the purchase at Wichita 
was made. Afterwards a purchase at 
Hutchinson was made; the conditions 
there were exactly the same. In speak- 
ing to me some weeks ago, Mr. Jack- 
son admitted that no telephone user 
in the state had made any complaint. 
and that the only complaint made to 
him at all had been made by some in- 
dependent telephone promoters who 
were rivals in business. It is asked 
that we be ousted from the state and 
the field left to a monopoly in the 
hands of the independent combine, be- 
cause we have purchased two proper- 
ties, and the attornev general is er- 
roneously informed that we are about 
to purchase another.” 


Attorney General Jackson is report- 
ed as not denying the statements of 
Mr. Gleed, but adds that subsequently 
he had come to the conclusion that the 
Missouri & Kansas Telephone Company 


was making the purchases to destroy 


competition—hence the ouster suit. 
The suit is based upon the recent 
purchase by the Missouri & Kansas 
Telephone Company of the independ- 
ent telephone plants in Wichita and 
Hutchinson and upon the alleged in- 
tent to buy other property. 
—___~-»____ 
Time Signals by Wireless Telegraphy. 
The Paris Observatory utilizes the 
excellent antenna of the military wire- 
less station in the Eiffel Tower for reg- 
ularly transmitting signals at mid- 
night, which permit vessels at sea to 
regulate their chronometers. The pro- 
cess of operation is as follows: A 
quarter of an hour before midnight all 
transmission ceases and a connection 
is established between the Observatory 
and the wireless apparatus of the 
Eiffel Tower. One minute before mid- 
night the transmitting station of the 
Observatory sends out a series of 
dashes, which are intended as prelim- 
inary signals to attract attention. 
These signals operate relays at the 
Eiffel Tower, which in turn cause os- 
cillations to be generated in the an- 
tenna. Then the signals are discontin- 
ued and exactly at midnight a clock 
at the observatory closes the relay cir- 
cuit during one-tenth of a second. 
Four or five sparks thus pass and send 
out dot signals which may be per- 
ceived within a radius of 3,000 kilo- 
meters. In case this signal should not 
have been received, its transmission is 
repeated at two minutes after mid- 
night; this is preceded by signals com- 


posed of one dash and two dots. And 


again at four minutes after midnight 
another time signal is sent out after 
being announced by preliminary sig- 
nals of a dash and four dots. The 
radius of action will shortly be in- 
ereased to 5,400 kilometers. The wire- 


less station in the Eiffel Tower was 
damaged by the flood last January and 
has only lately been put in operation 
again. The antenna is the highest in 
the world and will permit the making 
of interesting investigations. The work 
is carried on under the direction of 
Commandant Ferrié, who is already 
widely known through his remarkable 
labors in this field.—Translated and 
Abstracted from L’Industrie Electrique, 
Paris, June 10. 
—eo 

Depreciation of Telephone Equipment. 

At the joint convention of the In- 
diana and Michigan Independent Tele- 
phone Associations that was held at 
South Bend, Ind., E. L. Cline read an 
interesting paper on the depreciation 
of telephone equipment. In this he 
presented a schedule of average de- 
preciation which attracted consider- 
able attention and is therefore giveu 


below : Per cent Per cent 


Years Depre- Salvage 


Equipment, Life. ciation. Value. 
Conduit .......ssess. Unknown 1.0 0 
Underground cable........2 25 2.4 40 
Underground lateral....... 20 3.0 40 
Aerial cable .....sseseseen 15 4.0 40 
Poles, cedar, 25 ft......... 10 9.0 10 
Poles, cedar, 30 ft......... 12 7.08 lo 
Poles, cedar, 35 ft........ 15 5.39 20 
Poles, cedar, 40 ft........ 17 4.7 20 
Poles, cedar, 45 ft......... 19 4.21 20 
Poles, cedar, 50 ft......... 19 4.21 20 
Poles, chestnut, 25 ft..... 8 11.25 10 
Poles, chestnut, 30 ft...... 10 8.5 15 
Poles, chestnut, 35 ft...... 12 6.7 20 
Poles, chestnut, 40 ft...... 13 6.1 20 
Poles, chestnut, 45 ft..... 15 5.3 20 
Poles, chestnut, 50 ft..... 15 d.3 20 
Cross @rmS............006- R 12.5 0 
Copper wire ..........606. 15 2.0 70 
Iron wire ........ cee eee 10 10.0 . 0 
Cable terminals .......... 1? 8.33 0 
Telephones ..........0000- 10 9.0 10 
Switchboard ............-. 10 8.0 20 
Private branch exchanges.1( 8.0 20 
Buildings ...sssssnesssoee 50 2.0 0 
Insulators sass caageun ees 15 3.33 50 
Insulated wire (iron)...... i 7.5 10 
Insulated wire (copper). 6.6 20 
Messenger .......-ee0eeeee cc 8.3 0 
Telephone instruments....10 7.0 30 
RUGtS= 46. ade ocawee eas 10 8.0 20 

——_——_—_—___-—~-2-_____—_——- 


Railroad Telegraphers’ Wages. 

Railroad telegraphers have secured 
forty-eight new and revised wage 
schedules, aggregating an eight-per- 


cent increase for the past six months. 
—_—_—--@_____—_ 


Through the Argentine minister in 
Caracas arrangements have been made 
for transmitting Venezuelan news hap- 
penings to the press of Argentina by 
eable via London. 
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The History of the Telephone. 


The Development of the Telephone Exchange—lII. 


When the first baby exchange, for 
telephone service, was born in Boston, 
in 1877, it was the tiny offspring of a 
burglar-alarm business operated by a 
voung man named ÈE. T. Holmes. 
Holmes, whose father had originated 
the idea of protecting property by 
electrie Wires in 1858, was the first 
practical man who dared to offer tele- 
phone service for sale. He had ob- 
tained two telephones, numbers six and 
seven, the first five having gone to the 
junk-heap: and he attached these to a 
wire in his burglar-alarm office. For 
two weeks his business friends played 
with the telephones, like bovs with a 
fascinating toy; then six of them 
agreed to pay $3 a month for regular 
telephone serviee. Holmes therefore 
nailed up a new shelf in his office, and 
on this shelf placed six box-telephones 
inarow. These could be switehed into 
connection with the 
burglar - alarm 
Wires, and any two 
of the six wires 
could be joined hy 
a wire cord. Noth- 
ing could have been 
simpler, but it was 
the arrival of a new 
idea in the busi- 
ness world. 


E T. HOLMES. 


The Holmes’ exchange was on the 
top toor of a little building, and in 
almost every other city the first ex- 
change was as near the roof as pos- 
sible. partly to save rent and partly 
because most of the wires were strung 
on roof-tops. As the telephone itself 
had been born in a cellar, so the ex- 
rhange was born in a garret. Usually. 
too, each exchange was an offshoot of 
some other wire-using business. It 
was a medley of makeshifts. Almost 
every part of its outfit had been made 
for other uses. In Chicago all calls 
came in to one boy, who bawled them 
up a speaking-tube to the operators. 
In another city a boy received the calls. 
Wrote them on white alleys, and rolled 
them to the boys at the switchboard. 
There was no number system. Every- 
one was called by name. Even as late 
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as 1880, when New York boasted 1,500 
telephones, names were still in use. 
And as the first telephones were used 
both as transmitters and receivers, 
there was usually posted up a rule that 
was highly important—‘‘ DON’T TALK 
WITH YOUR EAR OR LISTEN WITH 
YOUR MOUTH.” 

To describe one of those early tele- 
phone exchanges in the silence of a 
printed page, is a wholly impossible 
thing. Nothing but a language of noise 
could convey the proper impression. 
An editor who visited the Chicago ex- 
change in 1879 said of it: ‘‘The racket 
is almost deafening. Boys are rush- 
ing madly hither and thither, while 
others are putting in or taking out 
pegs from a central framework as if 
thev were lunatics engaged in a game 
of fox and geese.’ Jn the same year 
E. J. Hall wrote from Buffalo that his 
exchange with twelve bovs had become 
“a perfect Bedlam.” By the clumsy 
methods of those days, from two to 
six boys were needed to handle eaeh 
eall. And as there was usually more 
or less of a cat-and-dog squabble be- 
tween the boys and the publie, with 
everyone velling at the top of his voice, 
it may be imagined that a telephone 
exchange was a loud and frantic place. 

Boys, as operators, proved to be 
most complete and consistent failures. 
Their sins of omission and commission 
would fill a book. What with whit- 
tling the switehboards, swearing at 
subseribers, playing tricks with the 
Wires and roaring on all occasions lke 
voung bulls of Bashan, the boys in the 
first exchange did their full share in 
adding to the troubles of the business. 
Nothing could be done with them. 
They were immune to all sehemes of 
discipline. Like the Mysterious Noises, 
they could not be controlled, and by 
general consent they were abolished. 
In place of the noisy and obstreperous 
hoy came the docile soft-voiced girl. 

If ever the rush of women into the 
business world was an unmixed bless- 
ing, it was when the boys of the tele- 
phone exchanges were replaced by 
girls. Here at its best was shown the 


influence of the feminine touch. The 
quiet voice, pitched high, the deft fin- 
gers, the patient courtesy and atten- 
tiveness—these qualities were precisely 
what the gentle telephone required in 
its attendants. Girls were easier to 
train. They did not waste time in re- 
taliatory conversation. They were less 
careless. And they were much more 
likely to give ‘‘the soft answer that 
turneth away wrath.” 

A telephone call under the boy re- 
gime meant Bedlam and five minutes: 
afterwards, nnder the girl regime, it 
meant silence and twenty seconds. In- 
stead of the incessant tangle and 
tumult, there came a new species of 
exchange—a quiet. tense place, in 
which several seore of young ladies sit 
and answer the language of the switeh- 
hoard lights. Now and then, not often. 
the signal lamps flash too quickly for 
these expert phonistes. During the 
panic of 1907 there was one mad hour 
when almost every telephone in the 
Wall Street region was being rung up 
by some desperate speculator. The 
switehboards were ablaze with lights. 
A few girls lost their heads. One faint- 
ed and was carried to the rest-room. 
But the others flung the fiving shuttles 
of talk until, in a single exchangg, 15.- 
000 conversations had been made pos- 
sible in sixty minutes. There are 
always girls in reserve for such ex- 
plosive occasions, and when the hands 
of any operator are seen to tremble. 
and she has a warning red spot on each 
cheek, she is taken off and given a re- 
eess until she recovers her poise. 

In 1902 the New York Telephone 
Company started a school—the first of 
its kind in the world—for the educa- 
tion of these telephone girls. This 
school is hidden amidst ranges of skv- 
scrapers, but 17,000 girls discover it in 
the course of the vear. It is a most 
particular and exclusive sehool. It ac- 
cepts fewer than 2.000 of these girls. 
and rejects over 15,000. Not more than 
one girl in every cight can measure up 
to its standards; and it cheerfully re- 
fuses as many students in a vear as 
would make three ¥ales and Harvards. 
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This school is unique, too, in the fact 
that it charges no fees, pays every stu- 
dent $5 a week, and then provides her 
with a job when she graduates. But 
it demands that every girl shall be in 
good health, quick-handed, clear- 
voiced, and with a certain poise and 
alertness of manner. Presence of mind, 
which, in Herbert Spencer’s opinion, 
ought to be taught in every university, 
is in various ways drilled into the tem- 
perament of the telephone girl. She is 
also taught the knack of concentration, 
so that she may carry the switchboard 
situation in her head, as a chess-player 
carries in his head the arrangement of 
the chessmen. And she is much more 
welcome at this strange school if she is 
young and has never worked in other 
trades, where less speed and vigilance 
are required. 


No matter how many millions of dol- 
lars may be spent upon cables and 
switechboards, the quality of telephone 
service depends upon the girl at the 
exchange end of the wire. It is she 
who meets the public at every point. 
She is the dispatcher of all the talk- 
trains. She is the ruler of the wire 
highways; and she is expected to give 
every passenger-volce an instantane- 
ous express to its destination. More 
is demanded from her than from any 
other servant of the public. Her cli- 
ents refuse to stand in line and quietly 
wait their turn, as they are quite will- 
ing to do in stores and theaters and 
barber-shops and railway stations and 
everywhere else. They do not see her 
at work and they do not know what 
her work is. They do not notice that 
she answers a call in an average time 
of three and a half seconds. They are 
in a hurry, or they would not be at 
the telephone; and each second is a 
minute long. Any delay is a direct 
personal affront. It makes a vivid im- 
pression upon their minds. And they 
are not apt to remember that most of 
the delays and the blunders are being 
made, not by the expert girls, but by 
the careless people who persist in call- 
ing wrong numbers and in ignoring the 
niceties of telephone etiquette. 


The truth about the American tele- 
phone girl is that she has become so 
highly efficient that we now expect her 
to be a paragon of perfection. To give 
the voung lady her due, we must ac- 
knowledge that she has done more than 
any other person to introduce courtesy 
into the husiness world. She has done 


most to abolish the old-time roughness 
and vulgarity. She has made big busi- 
ness to run more smoothly than little 
business did half a century ago. She 
has shown us how to take the friction 
out of conversation, and taught us re- 
finements of politeness which were rare 
even among the Beau Brummels of pre- 
telephonic days. Who, for instance, 
until the arrival of the telephone girl, 
appreciated the difference between, 
‘“Who are you?” and ‘‘Who is this?’’ 
Or who else has so impressed upon us 
the value of the rising inflection, as a 
gentler habit of speech? This propa- 
ganda of politeness has gone so far that 
today the man who is profane or abu- 
sive at the telephone is cut off from 
the use of it. He is cast out as unfit 
for a telephone-using community. 

So, as we have seen, the telephone as 
Bell invented it, was merely a brilliant 
beginning in the development of the 
art of telephony. It was an elfin birth 
—an elusive and delicate sprite that 
had to be nurtured into maturity. It 
was like a soul, for which a body had 
to be created; and no one knew how 
to make such a body. Iad it been born 
in some less energetic country, it might 
have remained feeble and undeveloped ; 
but not in the United States. Here in 
one year it had become famous, and in 
three years it had become rich. Bell’s 
invincible patent was soon buttressed 
by hundreds of others. An open-door 
policy was adopted to invention. 
Change followed change, to such a de- 
gree that the experts of 1880 would be 
lost today in the mazes of a telephone 
exchange. 

The art of the telephone engineer 
has in thirty years grown from the 
most crude and clumsy of experiments 
into an exact and comprehensive pro- 
fession. As Carty has aptly said: ‘‘At 
first we invariably approached every 
problem from the wrong end. If we 
had been told to load a herd of cattle 
on a steamer, our method would have 
been to hire a Hagenbeck to train the 
cattle for a couple of years, so that 
they would know enough to walk 
aboard of the ship when he gave the 
signal; but today, if we had to ship 
eattle, we would know enough to make 
a greased chute and slide them on 
board in a jiffy.” 

The telephone world has now its own 
standards and ideals. It has a lan- 
guage of its own—a telephonese that is 
quite unintelligible to outsiders. It has 
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as many separate branches of study as 
medicine or law. There are few men, 
half a dozen at most, who can now be 
said to have a general knowledge of 
telephony. And no matter how wise 
a telephone expert may be, he ean 
never reach perfection, because of the 
amazing variety of things that touch 
or concern his profession. 

To sum up this development of the 
art of telephony—to present a bird’s- 
eye view—it may be divided into four 
periods: 

(1.) EXPERIMENT. 1876 to 1886. 
This was the period of invention. in 
which there were no experts and no au- 
thorities. Telephonic apparatus con- 
sisted of makeshifts and adaptations. 
It was the period of iron wire, imper- 
fect transmitters, grounded circuits. 
boy operators, peg switchhoards and 
unprofitable rates. 

(2.) DEVELOPMENT. 1886 to 1896. 
Here amateurs had become engineers. 
The proper type of apparatus had heen 
discovered and was improved to a high 
point of efficiency. In this period came 
the multiple switchboard, copper wire. 
girl operators, underground cables. 
metallic circuit, common hattery and 
the long-distance lines. 

(3.) Expansion. 1896 to 1906. This 
was the era of big business. It was an 
autumn period, in which the telephone 
men and the public began to reap the 
fruits of twenty vears of investment 
and hard work. It was the period of 
the message rate, the pay station, the 


farm line and the private branch ex- 


ehange. 

(4.) ConsoLIpATION. 1906 . With 
the success of the Pupin coil, there 
came a larger life for the telephone. It 
became less local and more national. 
It began to link together its scattered 
parts. It discouraged the waste and 
anarchy of duplication. It.taught its 
older but smaller brother, the tele- 
graph, to co-operate. It put itself more 
closely in touch with the will of the 
publie. And it is now pushing ahead, 
along the two roads of standardization 
and efficiency, toward its ideal of one 
universal telephone system for the 
whole nation. The keyboard of the 
telephone development of today is this 
— CONSOLIDATION. 


[Eptron’s Norr.—This is the fourth part 
of a series of telephone articles by Mr. Cas- 
son on the History of the Telephone. Chap- 
ter IT of “The Development of the Telephone 
Exchange” will be followed by articles on 
“The Telephone in Foreign Countries“ and 
“Litigation Over the Telephone.” each in 
two narts.] 
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The Influence of High-Tension Cur- 
rents on Telegraph and Tele- 
phone Installations.: 

The remedies adopted at first to do 
away with the troubles due to para- 
sitie currents were: better rail connee- 
tions and the elimination of the ground 
connection in telephone installations. 
Recently in Switzerland the para- 
sitie currents in railroad signal lines 
were quite well compensated by the 
introduction of cells connected in op- 
position to the potential difference 
tending to produce them. This, while 
of perfeet appheation to a constant 
voltage system (as the Thury) is of no 
value for a variable voltage one, and 
for the last quite good results were 
obtained by carefully made electric 
connections or by the stringing of a 
return wire on the low current instal- 
lations. But the introduction of alter- 
nating current for traction work, and 
the faet that the same troubles which 
have been noticed in three-phase in- 
stallations, such as the Valtellina 
Railway, seem to be present in single- 
phase systems, require that new solu- 
tions of the problem shall be worked 

out. 

From a discussion held by the Amer- 
ican Institute of Electrieal Engineers 
it appears that the remedies which 
have been up to now put forth, name- 
Iv: (1) The inerease in line impedance; 
(2) the shunting of the receiving ap- 
paratus by means of condensers; (3) 
magnetic sereening by metallie wire 
cous, ete.: have more or less shown 
their inefficiency, and that in the fu- 
ture it may become necessary. for long 
distance work, to place all the tele- 
graph lines in armored cables (the 
armor being grounded) and to have 
each telegraph eirenit made up of two 
twisted wires. 

It may be of interest to give a sum- 
mary of the new rules recently issued 
by the Prussian State Railroad Depart- 
ment on the building of high-tension 
lines using the railroad right of way. 

An installation permit must be ob- 
tained and a yearly tax paid. The 
Standards adopted by the German So- 
ciety of Electrical Engineers must be 
followed. Lines shall not interfere 
with railroad operation, they must be 
constructed to avoid any accident to 
man or material and must be installed, 
repaired or dismantled without causing 


= Translated and abstracted from L'Indus- 
te Miles trique for April and May, 1910, 
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interruption of serviee. Overhead 
transmission is only allowed for alter- 
nating current systems. Any other 
system must use armored cables, placed 
as far as practicable from the rails, at 
not less than 3.5 feet from the surface. 
covered with slate and their position 
to be shown by stone posts. At cross- 
ings they must follow tunnels or 
bridges and if crossing under the 
tracks they must be put in special 
masonry or concrete conduits. 

The administration inspectors con- 
trol the work; the erecting company 
is not on that aecount relieved from 
responsibility, it being liable for the 
cost of any transformation or improve- 
ment rendered necessary on the gov- 
ernment low-current lines. The serv- 
ice from the high-tension line must be 
immediately stopped if there is any 
indieation of induction trouble or of 
danger to telegraph and telephone 
lines. For the overhead lines: Con- 
ductors must be at least seven meters 
from the ground, about two meters 
lower than and 1.25 meters on the side 
of the telegraph line; protecting nets 
must be used if a multiple system of 
suspension is not; supports to have 
solid foundations, ete. Soldering of 
the wires is prohibited; crossing points 
to be as small in number as possible; 
section breakers of easy action and 
easily reached to be placed each side 
of a crossing. Low-eurrent lines to be 
equipped by the eontractor with pro- 
tecting nets, guard wires, ete., to avoid 
any danger of high-tension, and any 
inductive effect to be eliminated. We 
will now report the perturbations, 
causes and remedies tried and adopt- 
ed on the single-phase line from See- 
bach to Wettingen in Switzerland. 
The transmission voltage is 15.000, 
and the high-tension line (eight-milh- 
meter copper) and the telephone wire 
(three-millimeter iron) run parallel for 
a distance of twenty kilometers. The 
distance between conductors varies 
from 2.02 to 7.5 meters with an average 
of 4.8 meters. 

As soon as the first section of the 
high-tension line was opened, trouble 
was noticed in the form of vibrations 
of the printing key in the receiving 
apparatus. The frequency of these 
vibrations corresponded to the pulsa- 
tions of the high-tension current. 

The first engine used on the line was 
equipped with a converter transform- 
ing the. fiftv-evele single-phase current 


we 


to direet-current, but in a short time 
another engine using fifteen cycles 
was put in its place. This change. 
While influencing enormously the tel- 
ephone installation did not influence at 
all the telegraph line. 

That the disturbanee was due to 
electrostatic intluence and not to 
dyvnamie induction or parasitic cur- 
rents was proven by the following: 

(1) The voltage readings at the 
static voltmeter and the current read- 
ings for the static charge. 

(2) The vibrations started as soon 
as the high-tension line was connect. 
ed up. 

(3) The vibrations were not intlu- 
enced by the presenee of a train on the 
line. 

(4) They were more frequent on 
open circuit (when one end of the Kne 
was insulated). 

To insure the service, a second tele- 
graph line was strung and the appa- 
ratus was connected in series and 
equally divided between the two wires, 
Which were once transposed between 
each two stations. 

With the cutting-in of a new section 
of the high-voltage line the vibrations 
started again, stronger than ever. 

At first an insulation fault was 
looked for, but finally the real reason 
was found to be in the capacity of a 
4.6 kilometer cable between Oerlikon 
and Zürich. 

Under those conditions the remedy 
was found in connecting the telegraph 
apparatus in parallel. To do that the 
resistance coils were changed from 
15,000 turns and 500 ohms to 30,000 
turns and 10,000 ohms. 

This system of connection allows of 
an easy discharge of the line, either by 
condensers or by grounding the neu- 
tral. This second method seems to be 
the best, as the condensers do not 
stand the atmospheric discharges. 

No more disturbances appeared and 
this method may be very useful in the 
future on other installations. 

—— oo 

City May Own Telephone Plant. 

The City Council of Willmar, Minn.. 
has passed an ordinance authorizing 
the city to build and own a local tele- 
phone exchange, means to be provided 
hy an issue of ‘‘telephone certificates” 
in the sum of $35.000. The ordinance 
will have to be ratified by the voters 
at a special election. says the Munici- 
pal Journal and Engineer. 


The Action of the X-Ray in Large and 
Small Doses. 

Since the discovery of the X-rays and 
their application to therapeutics, many 
and various results have been obtained 
from their use, results often quite con- 
tradictory in character, the explana- 
tions of which have at times been dis- 
tinctly puzzling. It has been difficult 


in many instances to explain why in 


one case the use of the rays would 
cause degeneration and at others re- 
generation of similar tissues; why, for 
example, in one patient superfluous 
hair would be removed and in another 
the use of the rays on a smooth skin 
would result in a profuse hirsute adorn- 
ment. In recent years, however, 
means have been devised of regulating 
the dose. of the X-rays and of estimat- 
ing in units the amount of radiation be- 
ing administered in each case. ` This 
has made the study of the ac- 
tion more accurate and has enabled the 
illumination of several obscure points. 
In the Berliner klinische Wochenschrift 
for May 23, 1910, H. E. Schmidt re- 
ports a small series of experiments into 
the effect of various doses of the X- 
ray upon cell growth. Having soaked 
a number of beans in water for six 
hours he treated the different beans 
with different doses of the rays, and 
then planted them. His results were 
quite uniform and demonstrated two 
points of interest. Whereas those 
heans which were treated with large 
doses of the rays were partially or com- 
pletely inhibited in their growth, as 
compared to untreated control beans, 
those which received very small doses 
were distinctly stimulated; not only 
were the plants larger and more 
vigorous, but the flowers were 
larger and the resulting crop of 
beans better. From these findings 
Schmidt suggests that the same prin- 
ciple may apply to animal cells, and 
experiments which he carried out on 
an uleer on the arm suggested that 
this is the case. If this be so, it is evi- 
dent that in treating conditions in 
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which healing is desired, as a sluggish 
uleer, very small doses of the X-ray 
should be used, whereas in cases of ma- 
lignant growth, where tissue destruc- 
tion is required, large doses are needed, 
and small doses instead of destroying 
the neoplasm may do harm rather than 
good by stimulating it to renewed ac- 
tivity. 
— eo 
Theater Engineering in Canada. 

The construction of a modern theater 
of the first rank is of sufficiently rare 
occurrence in Canada as to be worthy 
of some notice on the part of engineers, 
says A. C. Oxley, in The Canadian En- 
gineer. 

The Shea theater now nearing com- 
pletion on Victoria Street, in Toronto, 
is perhaps the most recent example. 

Steam is supplied by an Inglis multi- 
tubular boiler of 100 horsepower, oper- 
ating at low pressure. All portions of 
the building are heated by direct radi- 
ation, except the auditorium. For it 
two positive 100-inch fans with a capac- 
ity of 40,000 cubic feet per minute are 
used, driven by a twenty-horsepower 
motor, causing the fresh air to be 
driven past some 6,000 feet of steam- 
heated coils. In addition to the positive 
heating plant abundant circulation is 
maintained by the use of suction ducts 
in all portions of the building, the in- 
duced draft being caused by three 
motor-driven exhaust fans, with a total 
capacity of 55,000 feet per minute ; one 
in the basement and two located above 
the ceiling. The plant is guaranteed 
to majntain a temperature of seventy 
degrees Fahrenheit in a temperature of 
—20 without straining or vibration. In 
order to assure safety the boiler is 
placed under the sidewalk, a substantial 
brick wall intervening between it and 
the stage dressing-rooms. 

In addition to the footlights the 
stage is lighted from above by rows 
of movable lights hung from the 
trusses. For the moving pictures and 
spotlights, a permanent fireproof cabi- 
net is installed with its own air exhaust 


duet. 


All wires throughout the build- 
ing are incased in pipes chased in the 
walls. | 
—-_-_—~9---___-— 
A New Form of Motor. 

A new type of three-phase motor has 
been put on the market in England 
which has no brushes, slip rings, rotor 
cables or outside starter. The features 
of the machine are the method of fix- 
ing the resistances to the rotor, and 
the arrangement for cutting them out 
while the machine goes up in speed at 
starting. When the machine works at 
full speed there are no rubbing con- 
tacts whatever. A very important fea- 
ture of the machine is that, being 
started through a large number of 
steps—from twenty to thirty per phase 
—there is no jumping of the current 
at starting, it gradually varying by 
small steps from the starting to the 
running value. The revolving resist- 
ances are entirely inclosed in a cast- 
iron case, and are cut out either by 
hand or automatically. The automatic 
type, considering the simplicity of its 


construction, is an important step for- 


ward in the development of induction 
motors. A long-distance control is 
thus accomplished at very little ex- 
pense and with the most reliable means, 
by the simple operation of closing the 
stator main switch. It is claimed that 
the current can be kept practically 
constant while the machine is speeding 
up, thus accomplishing what many 
complicated devices, in the case of hand 
control, are supposed to do. G. 
—— ep 

L. Wicher, of Warsaw, Poland, is 
looking for the addresses of manufac- 
turers of electric melting apparatus for 
the melting of platinum in charges of 
one-quarter, one-half and one kilogram. 
The current available is three-phase, 
120 volts, fifty cycles. Information is 
wanted with respect to the consump- 
tion of current, time required for melt- 
ing the specified charges, as well as the 
net and gross weight, the dimensions, 
and the prices of the packing. 


"aes 
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A New Method of Coaling Vessels. 

A so-called power pulley, an electric 
hoist of special construction, capable 
of raising loads up to 120 kilograms 
with a speed of two meters a second, 
has recently come into extensive use 
for the purpose of coaling vessels. The 
power pulley manufactured by the Sie- 
mens-Schuckert Works is driven by an 
electric motor, on the magnet frame of 
which the pullev is directly mounted. 
The magnet frame carries a toothed 
ring and is geared to the casing of the 
power drum by means of an intermedi- 
ate cogwheel. The hoisting rope is car- 
ried along by friction, and it has been 
found by experiment that one and one- 
half turns around the drum are entirely 
sufficient to prevent its slipping. The 
motor is started by a simple rheostat. 

A special arrangement is provided 


ELECTRIC POWER PULLEY. 


for lowering the rope after a load has 
been removed from the hook attached 
to it; namely, the drum of the power 
pulley is not rigidly attached to the 
magnet frame, but is connected to it by 
means of a friction coupling, which is 
automatically released when the load is 
removed, and the rope is then carried 
downward by the weight of the hook. 

The standard size of the power pulley 
is capable of raising a load of thirty 
tons an hour to a height of seven met- 
ers.—Translated and Abstracted from 
Elektrotechnischer Anzciger (Berlin), 


May 22. o 


Electric Elevators on New Ships. 
The new White Star liners Olympic 
and Titanic will include on each ship 


three first-class-passenger electric ele- 
vators. 
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Inspection and Testing of Materials. 


At the meeting of the London So- 
ciety of Engineers on June 6 a paper 
was presented by C. W. V. Biggs on 
‘‘The Inspection and Testing of En- 
gincering Materials and Machinery.” 
The author dwelt upon the advantages 
of standardization in both manufactur- 
ing and testing. Usually specifications 
contain one or two clauses which can- 
not reasonably be made to apply, or 
not without excessive cost. The aim 
of the engineer is to obtain a certain 
article for the money and of the con- 
tractor to supply an article which shall 
have a ready sale. Both require tests, 
which are sometimes duplications. It 
is very difficult to compile a series 
of tests applicable to different branches 
of work without including require- 
ments which, while necessary in some 
cases, become superfluous and vexa- 
tious in others. It is, however, desir- 
able that specifications should be as 
closely detailed as possible. Many ac- 
cessories which would be satisfactory 
under one set of conditions, may be- 
come a lively souree of complaint under 
another, yet these can hardly be pro- 
vided for within the limits of a speci- 
fication of reasonable size. The speci- 
fication is generally limited to point- 
ing out the requirements for each class 
of machinery, and the inspector must 
satisfy himself that the articles sup- 
plied do or do not attain to the stand- 
ard set from the evidence of perform- 
ance tests. 

To maintain a certain standard, lead- 
ing contractors have a testing depart- 
ment. From the purchaser’s point of 
view a test is a species of invitation 
to the machine to break down, if it has 
a breakdown in its composition, at the 
maker’s works, in preference to doing 
so afterwards at his own. As experi- 
ence and the collection and study of 
evidence on the matter indicate weak 
points, these are eliminated, and, con- 
sequently, in the case of machines 
which have been in use for some time, 
the chance of breakdowns becomes less 
and less. There must, however, be an 
average rate of breakdown, altering 
from year to year by slow degrees; 
this may be called ‘‘reasonable risk.” 
From statistics gathered by one of the 
leading machinery insurance com- 
panies, a reasonable risk appears to be 
(taking the average over the four 
vears 1905 to 1908) one in 9.4 for steam 
engines. Gas engines, as being more 


immature, may reduce their reasonable 
risk figures in the course of a few 
years; at present they are 1 in 10.9. 
Dynamos work out at 1 in 14.8, and mo- 
tors, with all the ill-treatment they re- 
ceive, register only 1 in 8.8. In each 
ease about one-quarter of the break- 
downs registered are classified as due 
to ‘‘weakness, faulty design, and work- 
manship,’’ and the same proportion to 
‘fold defects and wear.” The thorougl 
testing of these machines before thev 
leave the works should eliminate a 
considerable proportion of the risk of 
“faulty design and workmanship” as 
well as ‘‘old defects.” 

It is through the details that trouble 
may crop up, and the checking of these 
is one of the most important of the 
inspector’s duties. Material of com. 
paratively small value, such as lighting 
fittings and tramway overhead parts, on 
account of the careful checking re- 
quired, and the danger of repeat work 
being rushed through, often costs in 
inspection an amount quite dispropor. 
tionate to the value. 

The author then discussed the speei- 
fications and tests for structural steel- 
work, bolts, boilers, valves, piping, con 
densers, steam engines, storage hatter- 
ies, machine tools, railway fittings. 
cranes and galvanizing, as well as the 
following. 

Electric generators depend upon in- 
sulation and rigid construction. The 
design of dynamo or motor may well 
be left to the contractor. Brush gear 
should be looked into, and a sectional 
drawing of the commutator may be re 
quired. The machined parts of all 
castings should be examined. This par- 
ticularly applies to rotor spiders. 
Which are frequently faulty. The 
works may be left to take permeability 
and hysteresis tests of iron for arma. 
ture, rotor, and stator stampings. With 
good modern silicon steels any trouble 
due to heating is far more likely to be 
due to the designer having cut his iron 
too low or to ‘‘burring’’ of the plates 
during erection than to the intrinsi« 
properties of the material itself. The 
built-up stators of large motors and 
generators should be examined before 
winding commences, particularly in the 
ease of machine with partially inelosed 
slots. 

After making sure that the insula- 
tion is thoroughly satisfactory and of 
sufficient thickness, and that the coils 
are being carefully wound and not mal- 
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treated, the inspector has little further 
to do on small machines until they 
come up for final test. 

For all large electric high-tension 
polyphase generators where form- 
wound coils are used, each coil should 
be tested at three or four times the 
working pressure before issue to the 
erectors. It is instructive also to take 
one coil per one hundred and actually 
break it down. The machine is run six 
hours at full load (if an alternator, 
preferably at 0.80 power factor), and 


the final temperature of the hottest 
part taken. 
Heating tests are of importance. 


Each motor should be tested, as it is 
no uncommon thing for five out of six 
motors to come within specified tem- 
perature limits and the sixth to exceed. 
As regards rating, crane motors should 
be reckoned on the result of one hour’s 
run on full load. Continuous rating 
is reckoned by the Engineering Stand- 
ards Committee as six hours’ run at 
full load, with a maximum permissible 
temperature rise of forty degrees cen- 
tigrade. Or to save time such motors 
may be tested for four hours only, the 
first two at twenty per cent to twenty- 
five per cent overload, and the re- 
mainder at full load. This has roughly 
the same effect. The efficiency is also 
usually specified. It is a good check to 
plot the open-circuit and external char- 
acteristic curves from particulars taken 
on test. This should be done for one 
or two motors out of a large order to 
check against curves supplied by the 
makers, and ascertain that no impor- 
tant variation has taken place since 
these were issued. 

At the termination of a six-hour test, 
motors and dynamos are usually 
‘‘flashed,’’ that is, they have a pres- 
sure three times the rated working 
pressure passed through the windings 
for one minute, while still warm, with 
a view to locating any weak points 
which may exist. 

On all alternators the no-load exci- 
tation curve and short circuit charac- 
teristic need to be taken. It is advan- 
tageous also on alternators having open- 
slot stator stampings to obtain the sine 
wave by an oscillograph or by an ondo- 
graph. 

The tests for electric underground 
cables are amongst those which have 
been standardized by the Engineering 
Standards Committee. Paper insulated 
cables should have the paper occasion- 
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ally tested for tensile strength and be 
submitted to microscopical examination 
to insure absence of adulteration of the 
wood pulp. Vulcanized india-rubber 
cables should be tested in core stage. 
For cables critical tests on completion 
are those of copper resistance, insula- 
tion resistance, and pressure test, as 
per the Engineering Standards speci- 
fication for polyphase work. Paper 
cables for polyphase work should be 
tested for capacity. 

Switchwork is liable to one main de- 
fect, that the copper or brass screw 
passing through the board, to which a 
cable has been connected on the other 
side, is likely to be too small. It is 
then impossible to tighten up the lug 
of a heavy cable sufficiently well to 
make good contact without risk of 
screwlng off the end of the connection. 
Small cables, which are fairly flexible, 
do not put this stress on the connec- 
tions. The sectional area allowed for 
the rubbing contact of switches is gen- 
erally ample, and if there is going to 
be any trouble with these it will be at 
the joints. Fuse boxes only need test- 
ing when designed for use on high ten- 
sion circuits; otherwise inspection for 
workmanship will suffice. In dealing 
with switehboards it is usual to con- 
nect all the current-carrying parts of 
the switches, ete., to one pole of a high- 
tension testing circuit, and the frame- 
work of the board to the other pole; 
this will bring out any weak point in 
the insulation. 

On high-tension switchboards the 
carriers and back connections for the 
cables consist of or necessitate the use 
of porcelain insulators. While the 
porcelain insulators used for telephone 
and telegraph work call only for an 


examination as to glazing, and a red, 


ink test as to porosity, the porcelain 
insulators used for high-tension trans- 
mission lines and high-tension switch- 
gear are very important items. The 
author is indebted to J. F. C. Snell for 
permission to quote his specification, 
which requires that all insulators 
should pass the following test: 

‘The insulators to be made from the 
best hard-fired English porcelain, thor- 
oughly vitrified and non-hygroscopic. 
The glaze to be continuous throughout. 
Each insulator to be uniform, acid and 
alkali proof, and delivered and erected 
free from all flaws, cracks, bubbles and 
chipped edge. Any faulty insulator to 
he rejected. The corrugations (or in- 
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ternal threads, if any) in the insulators 
to be uniform and cleanly molded. 
Sample insulators, taken at random 
from a batch, to be broken into small 
pieces, and accurately weighed after 
being kept in a dry oven for twenty- 
four hours. The pieces to be then im- 
mersed in water for twenty-four hours, 
and after being carefully wiped to be 
again weighed. If the samples show 
any increase of weight through absorp- 
tion, the consignment from which they 
are taken to be rejected. Each in- 
sulator to be immersed in water for 
forty-eight hours, the surface dried, 
and subjected to a test pressure of 
three times its working pressure for 
one hour without breaking down. 
Each insulator to be subjected to a me- 
chanical test by applying a weight to 
the extremity of the insulator when 
fixed at its base or on its pin, so as 
to give a side strain of at least four 
times the normal load it is required to 
carry.’’ 

Meters and measuring instruments 
are checked against standards at va- 
rious points of the scale. or, in the 
case of wattmeters, are run for a cer- 
tain time at stated loads. The accuracy 
of these meters is very apt to be ques- 
tioned, and, therefore, in the case of 
large quantitaes, the standards them- 
selves have to be checked up ocea- 
sionally. The insulation of power- 
station meters, including their trans- 
formers, must be carefully watched. 
Cables used in the power house should 
be fireproof, the fireproof qualities be- 
ing tested from samples taken at the 
works. The switch panels are of 
marble or slate. Marble and slate 
must be examined for metallic veins. 
These are difficult to locate without 
cutting into the slabs (which is im- 
practicable). The slabs should there- 
fore be soaked and tested with an ohm- 
meter across the doubtful parts. The 
chambers for high-tension apparatus 
are made of fireproof brickwork or 
some form of cement work. Pieces of 
this should be tested in an electric arc 
to see if it disintegrates. 

If his work is to be done in a thor- 
ough manner, the inspector must main- 
tain a number of standard instruments 
for the purpose of checking the calibra- 
tion of those available at the factory. 
A millivoltmeter with shunts and mul- 
tipliers, an alternating-current volt- 
meter and ammeter, instrument trans- 
formers and wattmeter are desirable. 
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FINANCIAL REPORTS OF ELEC- 
TRICAL COMPANIES. 


AMERICAN TELEPHONE, 

The American Telephone & Telegraph 
Company and associated holding and 
operating companies, not including 
connecting independent or sub-license 
companies, report for the month of 
May and five months ended May 31, 
1910, with all duplications, including 
interest, dividends and other payments 
to the American Telephone & Telegraph 
Company excluded, compared as fol- 


lows: 1910 1909 
May gross ............... $13,504,386 $12,179,288 
Expenses and taxes ...... 5,073,407 4,547,878 
Balance ....... ccc eee 8.430,979 7,631,410 
Maintenance and deprecia- 
tion ..... i ible voters eee ha 4.498.652 3,744,517 
May net ke ne Shea ea os 3.032.327 3,886 .893 
DHTOEOS 6 oe eidst ices weds 2 cite seek 1,014,186 829,080 
May surplus ...... ..... 2,918,141 3,057.813 
Five months’ gross....... 66,831,950 59,822,702 
Expenses and taxes...... 24,746,815 22,571,493 
Balances (cu ke wens w cee 42,085,135 37,251,209 
Maintenance and deprecia- 
THOT costae eds Seite oe Se 21.745.550 18,247,693 
Five months’ net....... 20,239,585 19,003,516 
Interest wo... 0... eee eee 4.571.732 4.786 996 
Five months’ surplus... 15,767,853 14,216,520 


The unexpected portion of the pro- 
vision made for depreciation for the 
first five months of 1910 was $8,580,934, 
which is not counted as profits, but re- 
mains as a reserve for future replace- 
ments. 

Earnings of the American Telephone 
& Telegraph Company for six months 
ended June 30, compare as follows: 


1910 1909 
Dividends ................ $ 9.202.326 $ 7,123,915 
Interest other revenue 5.651,492 5.154.523 
Telephone traffic ........ 2,565,227 2,089,129 
Real Estate .............. 49,742 49.49] 
Other sources ........... 127,106 795,771 
Total- siserenssn taana aan 17.595,895 15,212. 832 
Expense ieee is bed od ou. e 1,694,485 1,226,953 
INGE dg ay eythane 15,991,419 13.985.879 
Interest rie occ ed olen oe oe 2 586.355 3.892.629 
Balance AR ELE E 13.315.054 10.093.255 
Dividends ...... ee a PEE: 10,352,353 7,631,291 
Balance ................ 2,962,701 2,461,693 


AURORA, ELGIN & CHICAGO. 

The report of the Aurora, Elgin & 
Chicago Railroad Company for the 
month of May and eleven months ended 
May 31, compares as follows: 


1910 1999 
May gross ............... $ 142,444 $ 133.029 
Expenses ................. 82.338 71.356 
May net ................ 60,306 61.673 
Eleven months’ Bross... 1,444,026 1,316,430 
Charges and taxes........ 33.662 28,549 
May surplus .......... 26,644 33,123 
Eleven months’ surplus 294,90] 282,840 
Expenses ................. $09,097 724,795 
harges and taxes... 340,928 308 794 
Eleven months’ net..... 635,829 591,635 


MEXICAN LIGHT AND POWER. 
The Mexican Light and Power Com- 
pany reports as follows for the year 
ended December 31, 1909: 


Gross income ............ $3,014,025 Ine. $75.851 

Net Income .............. 1.888.090 Inc. 30,186 
Deductions: 

Rond Int. M. L. & P.... 594.375 Dec. 5.625 

Bond Int. M. È. L. Co . 293287 Dee. 6.713 

Sinking Fund M. L. & P. 118,875 Inc. 8,875 


PE A Gira 8 edie tea 58.657 Dec. 1,343 
-ommon dividends ...... 543.400 Ine. 67,925 
Preferred Dividends ..__. 168,000 Inc. 48,373 
Tetal deductions .... e 1.776.594 Inc. 111.492 


111.496 Dec. 81,305 


i 


KINGS COUNTY ELECTRIC. 

The report of the Kings County 
Electrice Light and Power Company, 
for the month of June and six months 
ended June 30, 1910, compares as fol- 
lows: 


1910 1909 
June gross ............... $ 352.006 $ 304,270 
Expenses c.05.5 Soeeeseus eek 172,712 149,036 
June net ............08, 180.194 155,234 
Charged to depreciation.. 103.672 87,810 
June surplus ........... 10.522 67.424 
Six months gross......... 2.107.060 1,840,996 
Expenses 05088 sea hoon es 997,112 874,736 
Six months net......... 1,109,948 966.260 
Charged to depreciation.. 610,698 626,070 
Six months surplus..... 499,250 440.190 


AMERICAN LIGHT AND TRACTION. 
The report of the American Light 
and Traction Company for the month of 
June and six months ended June 30, 
1910, compares as follows: 


1910 1909 1998 

June peross........ $286,209 $238,171 $189,835 
Expenses ......... 12.047 9,649 4.900 
June net ....... 274,161 298 522 185,835 
Six months gross.1,800.031 1,546,980 1.217.426 
Expenses ......... 57,677 63.787 24.000 
Six months net.1,742,354 1,493,192 1,193,426 


NIAGARA, LOCKPORT & ONTARIO. 
The report of the Niagara, Lockport 
& Ontario Power Company for the 
month of June compares as follows: 


1910 1909 

June BroSS ......... cece cece $45,526 $32.922 
Expenses and mortgage...... 18,262 16,433 
June net aiccckiewtiveene ds 27,264 16,489 
Other income ............... 1,409 1.454 
Total income ............. 28.674 17,943 
Interest 6 es ee hn Cede swe ee 20,721 20,832 
June deficit ............20. 7,953 2,891 


‘Deficit. 


THIRD AVENUE. 

The New York Publie Service Com- 
mission has issued a report of the 
lines comprising the Third Avenue 
Railway system for the quarter ended 
March 31, which compares as follows: 


1910 1909 
GTOSS igs Bee acdhn eS a $ 1.871.934 $ 1.628.290 
Expenses. and taxes ..... 1.305,734 1,247,010 
NOCE peat eee oa Ne en 566,200 391.280 
Other income ............ 1.202 1.268 
Total income ........... 567.492 392 54 
CHUPBOS 2ucewe ees ee ees 224,572 233,586 
SMILE PUSS co eter aaa, bid aioe ge 342,920 158,962 


BROOKLYN RAPID TRANSIT. 

The New York Public Service Com- 
mission has issued a report of the 
Brooklyn Rapid Transit svstem for the 
quarter ended March 31, which com- 
pares as follows: 


1910 1999 

GOSS: erene weet ties oy ee ae $ 4.866.795 $ 4,468,665 
Expenses and taxes....... 3,582,978 3.451.311 
Ob Ot oe Se eas ee Se 1,383,817 1.017.354 
Other income .,.......... 92 RSG 90.783 
Total income .......... 1,476,703 1.108.137 
CATES, saose e Ea 1.555.515 1,350,245 
oo 1G 4S 4 aa ae ee 78,811 242,107 


*A deficit is shown of the charges due to the 
fact that inter-company transactions have not 
been eliminated. 


HUDSON & MANHATTAN. 
The New York Public Service Com- 
mission has issued a report of the 
Hudson & Manhattan Railroad Com- 


ELECTRICAL REVIEW AND WESTERN ELECTRICIAN 237 


pany for the quarter ended March 31, 


which compares as follows: 
1910 1909 
$ 


TOSS wee odie a ia oie E, 645 576 211.743 
Expenses and taxes...... 315,110 153,758 
NGU Siti Bh Ace ae ie 4 333.466 57,985 
Other income ..essesesena 230,305 151,798 
Total income .......... 69,3701 204 643 
CHATEECS ic a ise ares toe a 562.725 165.144 
Surplus oe ates ae See 1,046 44,509 


DETROIT UNITED. 
The report of the Detroit United 
Railroad Company for the month of 
May and five months ended May 31, 
compares as follows: 


1910 1909 
May gross ..........000. $ 795.380 $ 664.507 
Expenses occ sense anise 476.300 389,179 
May net ..asse.eseses.e . 319.050 275,328 
Other {Income ......ecee0. 12,196 12,669 
Total income .......... 831.276 287,997 
Charges and taxes........ 163,368 154,932 
May surplus .........--.- 167,908 133,065 
Five months’ gross........ 3,512,596 2,940,573 
Expenses .......... cera ae 2,257,759 1,827.533 
Five months’ net........ 1,254,896 1,113,040 
Other income ......ceeees 61,632 68,907 
Total income ........... 1,316,438 1,171,947 
Charges and taxes......... 804,527 769,337 
Five months’ surplus.... 611,911 402,610 


NORTHERN OHIO TRACTION. 

The report of the Northern Ohio 
Traction and Light Company for the 
month of May and five months ended 
May 31 compares as follows: 


1910 1909 

May gross ...... Pee ee re eer $207,323 $155,749 
Expensés © 6406 snesde ds bese es es 11.250 103,832 
May net „.esssesosseo ESE 96,073 84.917 
Charges ...... E E ENa e 43.375 43.809 
Surplus ...sssesseso R ee ace 52,698 41,107 
Five months’ gross........... 865,662 776,739 
Expenses .......... Ean pen eee. 601,105 445,359 
Five months’ net........ .. 364,557 330,350 
Charges openness oe ae-vate 216,541 219,075 
148,015 111,275 


Five months’ surplus...... 


EDISON ELECTRIC ILLUMINATING, BOSTON, 
The report of the Edison Electric 
Illuminating Company of Boston, for 
the month of June and twelve months 
ended June 30, compares as follows: 


1910 1909 
June gRTO8sS ....... ccc ee eee $ 354.840 $ 293,885 
Expenses ...c ccc cece eee eee 159,797 144,469 
June net oc aesies-Sa:eecacs 105,043 149.416 
Twelve months’ gross.... 4,707,599 4.111.243 
ENPENSES 654665543 Fae a oo os 2.107.228 1,770,956 
Twelve months’ net.... 2,600,371 2.340 287 


' INTERBOROUGH RAPID TRANSIT, 

The New York Public Service Com- 
mission has issued a report of the In- 
terborough Rapid Transit Company (in- 
eluding both divisions) for the quarter 
ended March 31, which compares as 


follows: er re 
(STORE: ck howe ly eae ee eae $ 7.605.270 $ 7,039 596 
Expenses and taxes...... 8.270, 747 3.127, 725 
Net saroe Sd ie, dee ere aay 4.334.523 3.911.803 
Other Income ........... 92.057 257,481 
Total income .,.......... 4.4°6 581 4.169.254 
Charges . (65.4 00h Su suw ewe aoe 2.629, 7823 2595 050 
ST PIS: 056 eo 8 ain he bey. ave 1,786,798 1.574.204 


ONTARIO POWER COMPANY. 
The Ontario Power Company, of Niag- 
ara Falls, reports earnings for the month 
of May, compared as follows: 


1910 1909 
May RToss .........ccccceeene $57,968 $14,518 
Expenses and taxes.......... 9,893 43.575 
May net ......... er eee 48.075 ©27,057 
Other receipts ....... wae era eiras 6,429 285 
Total income .............. 64.504 ©26 791 
Charges ......esesaesessrennna 7.770 26.371 
May surplus ............., 6,734 53,1683 
* Deficit. 
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New Electrical and Mechanical Apparatus and 


Installation of Large Gas Engines. 

One of the accompanying photo- 
graphs shows a train loaded with a 
single Allis-Chalmers gas engine blow- 
ing unit. During the past few months 
Allis-Chalmers Company has shipped 
four gas engine generating sets and 
two gas engine blowing units to the 
Lake Superior Iron and Steel Corpo- 
ration at Soo Ste Marie, Canada, and 
has two more of the blowing units 
nearing completion. Each one of these 
units required twelve cars for its trans- 
portation and its weight approximated 
1,000,000 pounds. 

These gas engine units are being in- 
stalled in a large extension of the Lake 
Superior Iron and Steel Corporation’s 
plant at Soo Ste. Marie, Ontario, Can. 
The original rail mill will have a large- 
ly increased capacity and new plate 
and merchant mills will be built as 
well as coke ovens. Operations will 
be started at the plant in the near 
future. For furnishing power for the 
mills and blowing the furnaces the 
company purchased the above units 
from Allis-Chalmers Company. They 
will be supplied with gas from the 
blast furnaces. 

The gas engines are all alike, being 
of the twin-tandem four-cylinder type 
with cylinders thirty-four by forty- 


GAS ENGINE ASSEMBLED IN SHOP. 


eight inches. They conform to the 
company’s standard in all respects. 
Four of these engines are direct cor- 
nected to 1,765 kilovolt-ampere twen- 
ty-five-cycle, three-phase, 2,300-volt al- 
ternators running at 107 revolutions 


Appliances. 


per minute. These sets will supply 
power for driving the motors about the 
mill. 

The other four units are to be con- 
nected to the new Slick blowing tubs 


A Ton of Platinum. 

It is an interesting fact, perhaps not 
generally known by operating tele- 
phone men, that precious metals, such 
as platinum, gold and silver, and even 


TRAIN 


manufactured by Allis-Chalmers Com. 
pany. These tubs are sixty-four by 
forty-eight inches and are arranged to 
operate duplex on the opposite side of 
the main shaft from the engine. Each 
blowing unit has a capacity of 25,000 
cubic feet per minute when running at 
seventy-two revolutions per minute, 


but can be speeded up to eighty-five 
revolutions per minute if necessary. 

When the new works are completed 
this will be the largest steel producing 
plant in Canada, and naturally the 
most modern. 


LOADED WITH A SINGLE ALLIS-CHALMERS GAS ENGING BLOWING UNIT. 


precious stones, such as diamonds, are 
used extensively in the manufacture 
of telephone apparatus. 

The Western Electric Company. the 
largest manufacturer of telephones in 
the world, uses upwards of one ton of 
platinum each vear, for contact points 
of telephone apparatus, etc. 


VIEW OF SLICK BLOWING TUBS. 


When it is considered that the value 
of platinum is thirty per cent greater 
than that of pure gold, it will readily 
he seen that this expensive precious 
metal would not be used extensively 
unless results justify it. 
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An Electrical Equipment for Wood- 
Working Plants. 

At the present time the reducing of 
the manufacturing expenses in indus- 
trial plants is considered a matter of 
great importance, In the modern wood- 
working plant this is especially true, 
for the reduction of waste and cost of 
processes in the manufacture of wood- 
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chines and reducing the cost of opera- 
tion per horsepower required by them. 
This reduction has been, for the most 
part, made possible by the elimina- 
tion of the chances for power to be 
absorbed between its source of gener- 
ution and application, motors being 
usually applied direct to the machines, 
thus doing away with long belts and 


MACHINING AND DRESSING 


en material offset the high cost of raw 
material and make for a better profit. 

The most satisfactory results along 
these lines in the wood-working plants 
have been obtained through the im- 
provements of the machinery used and 
the power equipments used for driving 
this machinery. These improvements 


SASH AND TRIM DEPARTMENT 


have brought about revisions in pro- 
cesses along purely productive lines. 
Under the head of power equipment 
for the wood-working industry, the 
electric motor has played an important 
part in inereasing the output of ma- 


DEPARMENT FIRST FLOOR. 


compheated overhead mechanical 
transmission such as line shafts 
and jack shafts. Besides these econo- 
mies aceredited to the eleetrie motor, 
it has in many ceases made possible 
newer and more efficient designs of 
wood-working machinery. 

With the electrically equipped plant, 


where motors are applied to individual 
machines, there is besides the saving 


in power eost a number of items whieh 
tend to produce efficient operation, 
therefore bringing about a saving 
which must be credited to the equip- 


IY 


ment. Some of these items is the re- 
ducing to a minimum the depreciation 
of the transmission system, and the 
saving in time due to the fact that 
the machinery is laid out with espe- 
cial reference to facility in the trans- 
fer of material from one machine to 
another. 

Changes in the arrangement of any 
machinery or additions to any equip- 
ment can be made with very little add- 
ed expense in the way of transmission 
apparatus. Another important feature 
in the operation of electrically equip- 
ped plants is that any section of ma- 
ehinery can be operated independent 
of any other section, thus reducing the 
cost of overtime operations and mak- 
ing possible this extra work, which in 
most eases affects only a few machines 
and will with the mechanically operat- 
ed plant hold up an order on account 
of the faet that a steam engine under 
light load does not operate economi- 
cally. 

The actual saving in power cost real- 
ized by a system of electric-motor 
drives over other systems is pretty gen- 
erally recognized and has been care- 
fully determined in a number of cases 
by authorities on power transmission. 
In the average shop using belt and 
shaft transmission it has been found 
that the power wasted in friction, belt 
slippage, turning idle pulleys, ete., 
amounts to from twenty-five to fifty 
per eent of the total power used. It 
ean readily be seen, therefore, that the 


SECOND FLOOR. SASH AND WARDROBE DEPARTMENT— THIRD FLOOR 


elimination of this waste in a plant 
where power is extensively used is an 
important factor. 

Other valuable features of an elec- 
trically equipped plant are that there 
is nothing overhead the machines to 
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interfere with the handling of long 
pieces of wood or to obstruct light and 
ventilation. Records showing the ex- 
act power required by various depart- 
ments can be obtained and studies 
made which provide a means of dis- 
tributing fixed charges and determin- 
ing the productiveness of each group 
of apparatus. 

The accompanying illustrations are 
taken from the newly equipped plant 
of the Murray-Hill Company, New 
York City. This factory is construct- 
ed of reinforced concrete and laid out 
with especial reference to economy in 
handling the work. All of the ma- 
chines are individually driven by Haw- 
thorn induction motors. In the power 
house is installed one 150-kilowatt and 
one 350-kilowatt, three-phase, sixty- 
cycle Hawthorn  alternating-current 
generators of Western Electric manu- 
facture, direct connected to vertical- 
compound steam engines. These units 
furnish power for the motors and also 
furnish energy for the lighting equip- 
ment of the factory. 


— 


Drum Type Controllers for Machine 
Tools. ; 

For the control of machine tools 

driven by electric motors where the 

starting service is frequent or of a se- 
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GENERAL ELECTRIC DRUM TYPE CON- 
TROLLER. 


vere nature, drum-type controllers 
should be used in preference to other 
types. 

The General Electric machine-tool 
controllers shown in the accompanying 
'illustrations have been designed with 
‘many special features to meet the con- 
ditions of modern shop practice. 
. Among these features may be men- 
‘tioned substantial removable barriers 
between the fingers wherever required ; 


magnetic blow-outs for all equipments 
for 500-volt service or for large cur- 
rents at lower voltages; special screws 
to hold the segments with heads slight- 
lv counter-sunk below the surface so 
as to prevent their wearing with the 
segments, and tapered at such an angle 
as to prevent their loosening; sheet- 


VIEW SHOWING CONTACTS. 


Iron covers lined with asbestos to pro- 
tect live parts from dust and mechani- 
eal injury, and eliminate the danger of 
shock from accidental contact; termi- 
nals and other parts readily accessible; 
and field control with adjustable fin- 
gers similar in design to the fingers for 
the armature circuit. 
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ANOTHER VIEW OF CONTROLLER. 


When it is desired to obtain overload 
and no voltage protection in connec- 
tion with drum controllers, a CR-251 
panel should be used. This panel con- 
sists of a DP circuit-breaker, a single- 
pole contactor and two fuses, all 
mounted on a slate base, the latter 
being provided with feet to make a 
neat installation. The circuit-breaker 
and fuses afford the overload, and the 
contactor the no-voltage protection. 
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The operation of these panels depends 
essentially upon an electrical interlock 
between the no-voltage release and the 
drum controller. When the controller 
handle is moved to the first point the 
coil of the contactor is energized, clos- 
ing the contactor and completing the 
armature circuit. 
— eo 

An Ozonizer with a Fan Electrode. 

Ozone and the field offered by the 
possibility of making it by means of 
electricity for small as well as large 
users is attracting the attention of 
central-station men in an increasing de- 
gree. One of the most recent of the 
equipments made for this purpose is 
that devised by the Standard Electro- 
Utilities Company, 312 Fifth Avenue, 
Chicago, which manufactures the 
‘‘Vohr’’ electric ozonizer illustrated in 
Fig. 1. Fig. 2 shows the apparatus em- 
ployed, with the case removed and 
without the transformer, which is in 
practice placed beneath the apparatus 
shown. 

One of the essential features of the 
device is the use of a small electrically- 
driven fan as an electrode. This is the 
second, or inner, fan shown in Fig. 2, 
where the outer fan is simply a suc- 
tion-fan to help pull the air through the 
ozonizer and keep any one from thrust- 
ing wires or other articles into the 
‘“‘live’’ parts. This inner fan is of a 
peculiar pattern and itself constitutes 


FIG. 1—VOHR ELECTRIC OZONIZER. 


one electrode of the apparatus for pro- 
ducing the brush discharge. Surround- 
ing it is a ring of glass six inches in 
diameter and two and one-half inches 
wide. On the outer surface of this ring, 
or annulus, is placed a metal band, 
which is the other electrode of the ap- 
paratus. There is an air-gap between 
the fan-blade electrode and the glass 
annulus. The air is drawn in at the 
other end of the case by the suction of 
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the fans and as it passes through the 
violet glow of the brush discharge, a 
portion of the oxygen is converted into 
ozone and discharged through. the 
screened opening shown in one of the 
accompanying illustrations. 

These machines may be connected 
either with 110 or 220-volt circuits, and 
operated on either direct current or al- 
ternating current at sixty cycles. If 
only direct current is available, a spe- 
cially designed rotary converter is sub- 
stituted for the alternating-current 
motor used in the case of an alternat- 
ing-current source of electricity. The 
amount of electricity consumed is said 
to be about the same as that taken by 
one carbon filament, sixteen candle- 
power lamp. The device is simple, not 
apt to get out of order, and requires 
no cleaning. One great advantage of 
the Vohr machine is the comparatively 
light concentration of ozone compared 
with the large volume of air treated. 
It circulates a large volume of air 
mechanically and gives the amount of 
ozone recommended by leading medical 
authorities. Another feature to which 
the manufacturers direct attention is 
the fact that the period of ozonization 
is very slight, owing to the instantane- 
ous passage of air between the elec- 
trodes. 

Ozone has many industrial possibili- 
ties, as well as being useful in small 
quantities in freshening the air in 
dwelling houses, offices and factories. 
Its field embraces water purifying and 
many industrial enterprises, such as 


FIG. ..—OZONIZER WITH COVER REMOVED. 


breweries, tanneries, soap factories, 
laundries, the preserving of fruits and 
produce, the cyanide process in mining, 
the aging of whiskey, and a number of 
others. The subject is one of present- 
day interest to electrical men, owing to 
the fact that the increasing use of this 
product will make necessary corre- 
sponding increase in the use of elec- 
tricity. 
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The Judd Washing Machine. 

The electric washing machine illus- 
trated and described herewith, has been 
introduced not only as a much needed 
public convenience but also as a vehicle 
whereby electric central-station com- 
panies may materially inerease their 
day loads and so increase their load 


WRINGER IN OPERATION. 


factors. As has been frequently pointed 
out, the selling profit on such current- 
consuming machines is of secondary 
consideration compared with the profit 
on the current which they use and 
which is almost always utilized during 
the off-peak hours. 

This electric washer, which is man- 
ufactured by the Judd Laundry Ma- 


JUDD MACHINE WASHING CLOTHES. 


chine Company, 547 West Jackson 
Boulevard, Chicago, Ill., is the result 
of much care and experiment in de- 
sign, and the results both from a prac- 
tical and artistic standpoint are all 
that could be desired. 

The electric motor has been careful- 
ly selected for the duty which devolves 
on it in this machine, and is capable 
of taking eare of any ordinary sudden 
and severe overload which may occur 
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in the operation of wringing. It 18 
mounted in sueh a position as to be 
out of the way of drippings, and is also 
out of range of persons operating the 
machine. 

Energy is transmitted by belt to the 
clothes receptacle. The same motor is 
used for operating the wringer and the 
driving mechanism is so arranged that 
clothes may be wrung while the washer 
is in operation. 

The clothes receptacle is made of 
hand-rolled copper and brass. It is 
guaranteed not to shrink, warp, leak or 
rust and is hygienic and sanitary. The 
feature of the Judd washer is the man- 
ner in which the elothes are cleansed. 
The receptacle is revolved in semi- 
circles, at a high rate of speed, this ac- 
tion forcing water, soap and air into, 
around and through the goods many 
times a minute. There are no paddles, 
cylinders, ribs or pegs in the interior 
of the tub and the most delicate fabric 
is said to be unharmed after washing. 

The Judd washing machine is said to 
be practically noiseless and will not 
prove annoying in the kitchen of an 
apartment. The machine shown in the 
accompanying illustration is of ade- 
quate size for the home, hospital, hotel 
or small laundry. and while durable in 


THE JUDD WASHING MACHINE. 


construction is sufficiently light to be 
easily moved about. 
——___~»--e ___— 

Cleveland Loses by Three-Cent Fares. 

Four months’ operation of the 
Sleveland Street Railway Company 
shows a deficit of $79,000 under the 
three-cent-fare rule. In June alone the 
company lost $49,000, and the directors 
had to borrow $250,000 to meet the 
pressing obligations. 
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Severe Service Conditions Require Im- 
proved Manhole Transformer 

There is a growing demand for dis- 
tributing transformers to be installed 
in underground vaults, called man- 
hole or subway openings, that furnish 
access to underground systems of dis- 
tribution. This demand comes from 
the larger companies who are operat- 
ing in the big cities. 

As these transformers are installed 
in subway manholes which are liable 
to flooding from heavy rains or over- 
flow water, one of the main require- 
ments of service is that the manhole 
transformers shall be water and air- 
tight; that is, the joints between the 


WESTINGHOUSE MANHOLE TRANSFORMER. 


ease and cover and where the leads 
issue from the case must be water and 
moisture-proof. 

Any expansion of the oil under a 
rising temperature, of course, com- 
presses the air in the upper portion of 
the transformer case and causes a rise 
in pressure. Under abnormal operat- 
ing conditions, such as a short circuit, 
a considerable rise in this pressure 
may occur, whieh will make the trans- 
former case liable to serious Injury. 
In order to avoid any danger from such 
oceurrences, a safety or relief valve 
for any excess pressure should be 
provided. 

The Westinghouse type S” man- 
hole transformer fulfills the foregoing 


conditions of service and exactions of 
design and is rapidly increasing its 
popularity. The magnetic circuits and 
coils of this transformer are the same 
as those of the well-known Westing- 
house type ‘‘S”’ transformer, but they 
are mounted in a case of special de- 
sign, that adapts them to manhole serv- 
lce. 
— e 
New Induction-Motor Switch. 

The J. Lang Electric Company, 421- 
429 Lincoln Street, Chicago, I., is 
manufacturing and placing on the mar- 
ket a new induction-motor switch, 
which, it is anticipated. will meet with 
instant approval owing to its simplicity 


FIG. 1.—INDUCTION-MOTOR SWITCH. 


in design, low cost and proteetive 


features. 
To tine A% hne 
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Orolor Fomolor A Mmofor 
FIG. 3. FIG. 4. 


The switeh, whieh is shown in Figs. 
1 and 2, consists of a double-throw 
knife switch, fused on one end, and 
actuated by a special handle, exterior 
to the steel cabinet containing the 
switch. In starting the motor the han- 
dle is moved to the right or unfused 
side of the switch against the effort of 
a heavy coiled spring, which prevents 
the switch remaining in this position 
if the handle is released. When the 
motor comes up to speed, a trigger is 
released, disengaging the handle from 
the switch, which, by the foree of the 
coiled-spring, is instantly thrown to 
the left or fused side. 

Among the many commendable feat- 
ures of this switch set forth by the 


manufacturers the following may be 
mentioned: The starting current, 
which is several times greater than the 
running current, does not pass through 
the fuses, thus permitting the use of 
fuses small enough to protect the motor 
and its load when operating regularly. 
By the peculiar construction of the 
operating handle it is impossible to 
throw the switch on the running side 
without first throwing it on the start- 
ing. As the change from starting to 
running position is made automatically 
by means of the coiled-spring, the ac- 
tion is quick break and the arcing and 
burning of contacts cannot occur. 

By referring to the accompanying 


FIG. 2.--SWITCH BOX OPENED. 


Wiring diagrams it will be noted that 
a variety of starting conntctions may 


Jo hne J ne 
P 
ih Canu Jans 
motor 46 molor 
FIG. 5. FIG. 6. 


be used with this switeh. Fig. 3 
shows the connections for motors of 
five horsepower and under. As no 
other starting apparatus is required 
the double-throw feature of the 
switch is used simply to carry the start- 
ing current around the running fuses. 

Fig. 4 shows the ‘‘star-delta’’ con- 
nection, which requires a motor with 
both ends of the phase windings 
brought out. 

Fig. 5 shows a connection using two 
auto transformers with voltage taps, 
producing a reduced voltage for start- 
ing. Fig. 6 is similar to Fig. 5, except 
that the reduced voltage taps are taken 
from the main step-down transform- 
ers supplying the entire installations. 


Vol. 57—No. 5 


TT SR SSE fA IS a SSS | 


July 30, 1910 


243 


urrent Electrical News 


GREAT BRITAIN. 


(Speetal Correspondence.) 


Lonpos, Jeny 16.—The High Courts are engaged in hearing 
un action of great importance to municipalities owning electricity 
works. In brief, it is a complaint by a large ratepayer in West 
Haur, near London. that the financial management of the local 
municipal electricity undertakings during the past four or five 
years. has been carried on in a manner totally opposed to all 
laws and sanctions appertaining to municipal government applied 
to trading departments. By law all money spent upon municipal 
trading departments has first of all to be authorized by Parlia- 
ment. and subsequently sanctioned by the Local Government 
Board. At West Ham. the management of the electricity under- 
taking has during the past year or two, come under the ban of 
the Local Government Board, with the result that certain neces- 
sary luans for the electricity undertaking have been suspended or 
withheld. The corporation was thus placed in the position of 
having to pay its debts, enforceable by the law, on the one hand, 
and on the other, being refused the necessary authority to raise 
the money for so paving them. Consequently, it has been driven 
to the expedient of largely overdrawing its account at the bank. 
upon which, of course interest has had to be paid. The complaint 
lodged against it is that such overdrafts are illegal and conse- 
quently the interest paid to the bank must be repaid. An in- 
junction is also sought restraining the corporation from continu- 
ing such practices. although in the absence of sanction from the 
Local Government Board, the remedy would not appear to be very 
obvious. The case is likely to take some time. and at the mo- 
ment, the only result of the action seems to be to spend the rate- 
payers’ money upon the lawyers to settle a dispute brought about 
by a Government Department. whose primary functions are gen- 
erally held to consist of granting loans, the necessity of which is 
demonstrated, The recent attitude of the Local Government 
Board in attempting to dictate the laws upon which electricity 
undertakings should be conducted, is strongly resented by the 
municipalities, 

After having been renewed from year to vear since 1904, the 
scheme for building an electric railway from the city to the north- 
eastern suburbs of London has been abandoned. The announce- 
ment was made before Parliament a few days ago, the reason 
given being that the promoters cannot procure the necessary 
capital. 

The decision of the Chancery Court that municipalities own- 
ing electricity works cannot sell fittings or wire premises, with- 
ont special Parliamentary powers, is to be appealed against. A 
number of municipal sympathizers are subscribing toward the 
tA pense, 

It is stated that a number of the National Telephone Com- 
pany's staff who will not be taken over by the Postoffice. will be 
absorbed by the International Company which will work the Con- 
stantinople telephone concession, G. 


MEXICO. 


(Spicial Correspondence. ) 

Mino Ciry, Mex. Juny 15—The waters of the rivers and 
smaller streams of Mexico are being rapidly put to use for gen- 
erating electrice power and irrigating the rich lands of the val- 
leys. Preliminary steps have been taken during the last few 
months towards the installation of many hydroelectric plants in 
diferent parts of the republic, In many instances power and irri- 
Kation projects are combined. A number of applications of con- 
cessions of this character are now pending in the national depart- 
ment of fomento. 

Albert B. Fall is seeking a government concession to use 
looh gallons of water per second from the Aros River in the 
Guerrero district, Chihuahua, to generate electricity for use in 
mimes. The plans for the proposed hydroelectric plant have been 
drawn and its installation will be started as soon as the conces- 
sion is tormally granted. 

D. J. Spillane has asked for a concession from the government 
to use the water from the falls of the Gallinas River in the 
Santa Maria del Rio district, state of San Luis Potosi, to operate 
& hydroelectric plant which he is preparing to install there. The 
power will be transmitted to mining and industrial centers of 
that region. 

The La Cruz Mining and Milling Company has applied for a 
concession to nse 314 gallons of water per second from the 
Navosaizgame River, state of Chihuahua, to generate electrical 
energy. The power will be used to operate the machinery of the 
mines and mill of the company. 


The annual report of the Compania de Tranvias de Mexico, 
S. A.. which has just been made public shows that the net reve- 
nues for the year, after paying all expenses and fixed charges. 
were $922,457, which is an increase of $462,808 over the pevious 
year. The sum of $2,066,278 gold was spent during the year in 
the construction of extensions of the lines of the system and for 
betterments. 

The Monterey Railway, Light and Power Company, of Mont- 
erey. has nearly finished the merging of its railway power plant 
with that of the old electric light and power plant. Nearly all of 
the machinery installed is new. 

The formal inauguration of the new interurban electric rail 
way of the Mexico Tramways company between this city and the 
town of Xochimilco a few days ago was made the occasion of a 
great celebration in which President Porfirio Diaz took the lead- 
ing part. The new line is about seven miles long, including that 
portion of the system in this city which it traverses. The open- 
ing of the line for regular passenger and freight service was 
witnessed by a large delegation of high public officials of the 
country, headed by President Diaz. D. 


` 
IMPORTANT DEVELOPMENTS. 
(Special Correspondence.) 

TO DEVELOP MINES BY ELECTRICITY.—A company com- 
posed of Richmond and New York capitalists, headed by S. Dabney 
Crenshaw, of Richmond, has been formed, which proposes to erect 
a gigantic electric power plant in Chesterfield County. Va.. at or 
near the mouth of the old Midlothian mines, which have been out 
of commission for more than a year. The mines are among the 
oldest in the United States, and are still rich in coal of good 
steam quality. Power will be transmitted to Richmond, Petersburg 
and Norfolk. The charter papers were filed a short time ago. 
The company intends installing a 10.000 horsepower generator, and 
applications will be made for franchises at the cities mentioned, and 
probably at other points later on. 

ST. LOUIS-KANSAS CITY ELECTRIC LINE.—-D. C. Nevins. 
president of the Si. Louis-Kansas City Electrie Railroad Company, 
who is abroad, cables that he has placed $15,000,000 of the bonds 
of the company, and that the money for building the road will be 
available as soon as the bonds are reprinted, signed and delivered 
to the investors in Europe. The directors have approved the action 
of the president. Secretary H. E. Insley, of the company, savs 
that the sale insures the building of the electrice railway between 
Kansas City and St. Louis in a comparatively short time. The 
road is incorporated with a capital of $15.000.000. The engineer- 
ing corps has established seventy-five ner cent of the route, by way 
of Blue Springs, Oak Grove. Odessa, Higuinsville, Marshall, Arrow- 
rock, New Franklin and Columbia. It is proposed to run trains 
hourly with stops at all small stations. Four express trains daily 
Will stop only at the larger stations. Those trains will carry dining 
and sleeping cars. The road will carry mail, express and freight, 
the freight trains to be operated principally at night. The com- 
pany has 10,000 acres of coal lands in Boone, Howard and Lafav- 
ette Counties. The power plant will be built near these fields ro 
that electric power may be generated at the minimum coat. 


LIGHTING AND POWER. 


(Spectal Correspondence. ) 
DE SOTO, MO.—This city will install a Heht system in connec. 


tion with its waterworks. P. 
LESLIE, ARK.—The Leslie Light. Water and Power Company 
is about to expend $20,000 on improvements to its plant. P. 


SUPERIOR, NEB. —The Superior Electrice Light and Power 
Company will remodel its plant and reconstruct its lines. 
PRINCETON, IND.—The Princeton Light and Power Company 
has filed notice of increase in capital stock from $75,000 to $100,000 
VAN HORNE, IA.—The Van Horne Electrice Light and Power 
Company has been incorporated with a capital stock of $19.000. P 
SAVANNAH. MO. The Savannah Electric Light and Power 
Company of this city has been incorporated with a capital stock 
of $15.000. P. 
ASHLAND, ORE.—Bonds to the amount of $25.000 have been 
voted here for the completion of the electric light and power 
plant. which was started last year. A. 
CLIFTON, WIS.—The Clifton Light and Power Company has 
been incorporated with a capital of $75,000. The incorporators are 
B. W. Utman, James M. Utman and W. H. Barker. 
GROVELAND, CAL.—Manager Graham. off the Gold „Ship 
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Mines, is installing an electric power plant here and will, next 
month erect a mill for crushing the cement-gravel. A. 


TERLINGUA, TEX.—The Chisos Mining Company is installing 
an electric power plant at its quicksilver mine in this district. The 
plant will also provide a lighting system for the camp. D. 


SAFFORD, ARIZ.—The Pacific Gas and Electric company of 
Los Angeles, Cal., has been investigating the situation there with 
the view of installing an electric light and power plant. D. 


SAN FRANCISCO, CAL.—The Central California Power Com- 
pany has been incorporated by S. D. Woods, C. J. Kuchel, R. W. 
Dennis, W. F. Postel and L. B. Doe, with a present capital stock 
of $50,000. A. 


CAPE MAY, N. J.—The Borough Council has passed an ordi- 
nance giving a contract for lighting the streets to the Cape May 
Light and Power Company. The streets have heretofore been 
lighted with gas. 


ELLENSBURG, WASH.—The Cle Elum Falls Power Com- 
pany has appropriated 5,000 cubic inches of water of the Cle Elum 
River. The power developed is to be sold to the cities and private 
parties for electric light. ' A. 


DALEVILLE, IND.—A company composed of Daleville busi- 
ness men has been formed for the purpose of installing a small 
electric light and power plant. It is expected that work on the 
new plant will begin soon. 


ROCHESTER, N. Y.—A permit has been granted for the con- 
struction of a power plant for the Mechanics’ Institute. The struc- 
ture, which is to be one story in height and 44 feet by 90 feet in 
dimensions, is to cost $13,000. 


SANTA ANA, CAL.—The unincorporated town of Garden 
Grove has petitioned the Supervisors to call a special election to 
vote upon establishing an electric lighting system. This is the 
first time such a petition has come up in this county. A. 


VANCOUVER, B. C.—The Vancouver Power Company plans 
this year to develop the waterpower in the Chilliwack Valley, sixty- 
five miles east of here. The cost, not including the purchase of the 
land, is $9,345,000. It is declared that the work will be completed 
in two years. A. 

NEVADA CITY, CAL.—The Middle Yuba Hydroelectric Com- 
pany has received a car-load of transformers for the new plant on 
the Middle Yuba River. It is expected that the new power line 
from Pike City to Alleghany will be completed within the next 
few weeks. A. 

MUNCIE, IND.—The American Sheet Steel and Tin-Plate Com- 
pany announces that the local factory will be remodeled and en- 
larged and a large amount of new machinery and electrical equip- 
ment put in place therein. The capacity of the plant will be great- 
ly increased. S. 

BEATRICE, NEB.—The plant of the Beatrice Electric Company 
has been sold to E. A. Bullock. who also owns the plants at Nor- 
folk, Blair and two other neighboring towns. This sale was in- 
correctly reported in our last issue. Mr. Bullock, who is the head 
of the Bullock Public Service Company, will operate the proper- 
ties from the Omaha office. 

CALMAR, IA.—At a special election a franchise was granted 
to C. Miller & Sons, of Clermont, Ia., to bring electric power for 
lighting and other purposes to this town from their power dam. 
Poles will be erected and the line running from Clermont to Cas- 
talla, Ossia and Calmar is expected to be completed before Christ- 
mas. 

INDIANAPOLIS, IND.—An ordinance has been introduced in 
the city council requiring the railroads to pay al] the costs of 
maintaining electric lights at all points where the streets are 
crossed by railroad tracks. There are twenty-one steam and twelve 
traction lines entering Indianapolis, and the requirement will in- 
volve a large expenditure. 


EMPORIA, KAN.—Prof. B. T. Eyer, head of the electrical en- 
gineering department of the Kansas State Agricultural College, re- 
cently came here to appraise the electric-light plant. Emporia is 
considering the advisability of selling its plant to a corporation that 
offers to put in a street car system if it can secure the city light 
plant and get a franchise. 


NEW ALBANY, IND.—Edward H. Hartley and Louisville 
capitalists are organizing a company to manufacture gas and 
electricity for commercial purposes. They propose to furnish 
lights at $50 a year and sell gas at eighty cents a thousand feet— 
a reduction of twenty percent from the present rates. The com- 
pany will make fifteen per cent reduction in the present electric 
light rates. S. 


FT. WAYNE, IND.—The expert brought here by the Ft. Wayne 
& Wabash Valley Traction Company to investigate the books of 
the Ft. Wayne municipal lighting plant relative to the cost of com- 
mercial lighting at the rates charged reports that the city plant is 
furnishing current for commercial lights and power at a figure 
considerably below cost: the exact figures to be furnished soon. 
The traction company formerly controlled the commercial business 
and is displeased because the city entered the field at a ruinous 
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ERIE, PA.—The Erie Light and Power Company will apply to 
Gov. Stuart on Monday, August 1, for charter rights and incor. 
poration that will entitle them to manufacture and supply gas and 
supply light, heat and power by electricity, gas and other sources. 
Those who are named in the application are T. Sherman Clark, Ed- 
ward G. Germer, Hugh Neely Fleming, Frank M. Wallace and 
Harry L. Moore. 


SPOKANE, WASH.—J. L. Harper, representing the North 
Washington Company, has closed a ten-year lease for the Similka- 
meen power plant near Oroville, Wash. This company, which also 
owns and operates an electric light and power plant at Republic. 
Wash., will increase the capacity of the new plant and will extend 
its transmission lines throughout Okanogan County where there is 
a demand for power for irrigation purposes. A. 


CHATTANOOGA, TENN.—A charter has been granted for the 
incorporation of the Eastern Tennessee Power Company, of Polk 
County, with a capital stock of $1,750,000. The company has se- 
cured rights of way from Chattanooga to near Parksville, on the 
Ococe River, where a large water power plant will be erected. 
Electricity for manufacturing purposes, and an interurban railway 
will develop Polk, Bradley, Hamilton and James counties. 


MICHIGAN CITY, IND.—The Chicago, Lake Shore and South 
Bend Electric Railway Company announces that it will furnish 
electricity at a low rate for light, heat and power at any and all 
points along its line including adjacent farmers. In order to carry 
out said purpose the company will expend $40,000 for additional 
equipment in the company’s $1,000,000 power plant in Michigan 
City. Wire will soon be purchased for stringing a special circuit 
in accordance with this plan. S. 


LOS ANGELES, CAL.—The San Joaquin Light and Power 
Company has purchased the holdings of the Power Transit and 
Light Company of Bakersfield. These holdings will be used as a 
market for the power that is being developed through the build- 
ing of the Crane Valley dam on the north fork of the San Joaquin 
River. A high-tension line will be built from the vicinity of 
Portersville to Bakersville, a distance of seventy miles. W. G. 
Kerckhoff is the president of the San Joaquin Light and Power 
Company, and L. M. Farnham, secretary. A. 


REDKEY, IND.—The Redkey Electric Company has filed articles 
of incorporation with the secretary of state. The capital stock is 
placed at $10,000. The object and purpose of this corporation is to 
carry on the general business of the manufacture, transmission, 
distribution and sale of electric current to towns and cities, and 
the public in general for heating, lighting and power purposes and 
for the construction and installation of a plant for that purpose. 
The principal office will be located in Muncie, Indiana. Directors 
are R. E. Breed, H. L. Finley and Frank B. Ball. S. 


CRAWFORDSVILLE, IND.—The city council has awarded 
contracts for the electrical equipment, complete, for the new $85,000 
municipal light plant to be erected in a short time. The contract 
for the building will be let in August. Bonds will be issued by the 
trustees in charge of the plant for a portion of the cost; the bal- 
ance will be taken from the electric light sinking fund. With the 
building of the new plant the city proposes to furnish electricity 
in larger quantities and at a less rate than ever before as an in- 
ducement for factories to locate in Crawfordsville. S. 


BUFFALO, N. Y.—Plans for the permanent illumination of Gen- 
esee Street from Washington to Jefferson Streets, have been sub- 
mitted by the Genesee Street Business Men’s Association of this 
city. It has been proposed to raise $1,500 to defray the expense of 
installing Tungsten burners and a resolution to that effect has been 
adopted. These plans which were accepted provide for the removal 
of the arc lights and the substitution at intervals of from 150 to 
200 feet of seventy Tungsten burners. The lights and cost of in- 
stallation will be met by the association according to their tenta- 
tive plans and the city will pay for their maintenance. 


COVINA JUNCTION, CAL.—The old power house of the Pacific 
Electric Company has been wrecked and will be succeeded by a 
new plant, which is to be completed by August 1. The building 
is of reinforced concrete and exclusive of the 21,000 kilowatt gen- 
erators, will cost $35,000. Power will be furnished for seven high- 
tension lines and six will carry power for use on all Pacific Flectric 
lines north of Anderson and Aliso Street. The stations that will 
be sunplied from the new power house include the Pasadena sta- 
tion at the Raymond. Arcadia, Azusa and on the Mt. Lowe division 
at Altadena and Echo Mountain. The Covina line will get its 
power at Ramona and Vineland. 


GRAND FORKS, N. D.—The Red River Power Company of 
Grand Forks, N. D., has announced substantial reduction in gas 
and electric rates and made mention of the fact that improve- 
ments aggregating upwards of $100.000 will be made this season. 
The Red River Power Company is the new name of the Grand 
Forks Gas and Electric Company which was purchased recently 
by H. M. Byllesby & Company of Chicago. The principal im- 
provements outlined include the installation of a 750-kilowatt en- 
gine-generator unit, the construction of from twenty to twenty- 
five miles of electric pole line distributing system through the 
residence district, the construction of nearly four miles of new 
four-inch gas mains, and special inducements to obtain additional 
consumers of gas and electricity. In the past there has been 
practically no electric service for residences in Grahd, Forks. 


July 30, 1910 
ELECTRIC RAILWAYS. 


(Spectal Correspondence.) 


WATERTOWN S. D.—The Forest City & Mason City Railroad 
has been incorporated with the object of building an electric line 
through this city. ' P. 

ATLANTIC, IOWA.—C. B. Judd states that work on the con- 
struction of the interurban line to Villsca, forty miles long, is about 
te be commenced. C. 

CORONA, CAL.—By January 1, 1911, the Pacific Electric Rail- 
way Company expects to complete a twelve-mile extension toward 
Riverside. Work will commence next month. A. 

LOS ANGELES, CAL.—At the cost of $190,000, the Pacific 
Electric Railway Company will build a cut-off line between Rose 
Hill and Lincoln Park, a distance of two and one-half miles. A. 

SANTA MONICA, CAI..—E. C. Johnson has been appointed 
chief engineer in charge of the maintenance of way and construc- 
tion of roadway and buildings for the Los Angeles-Pacific Railway 
Company. A. 

EL PASO, TEX.—The El Paso Electric Railway Company has 
been granted a franchise to construct tracks along Gladstone and 
Mundy avenues. Construction work is expected to begin within 
two months. A. 

VALLEJO, CAL.—William T. O'Donnell, an attorney of this 
city. is preparing legal steps to have the proposed electric road of 
the Valley Traction Company to White Sulphur Springs, declared 
null and void. A. 

LOS ANGELES. CAL.—Work on the proposed Purcell right- 
of-way has begun. The road is to run from San Diego to Escon- 
dido. The contract provides that the work must be completed 
within two years. A. 

COLUMBIA, S. C.—The Charleston Consolidated Railroad, Gas 
and Electric Company has been given the right to increase its 
capital stock from $1,500,090 to $2,000,000, by the issue of $500,000 
in preferred stock. 

MEMPHIS, TENN.—Having completed preliminary surveys for 
a traction road between this city and Jackson, the Tennessee Trac- 
tion Company will apply soon for a charter, with a capitalization 
of $1,000,000. W. K. Burton of Memphis, is president. 

MINNEAPOLIS, MINN.—L. N. Loomis, president of the Twin 
City & Lake Superior line, states that the road will be completed 
within eighteen months, to the head of the Lakes. The road will 
be a third-rail electric line and power will come from the St. Louis 
River. C 

SPRINGFIELD, MASS.—The Western Massachusetts Railway 
Company is making additions to its power plant in Emery Street, 
which will double the capacity of the plant. A new boiler, gen- 
erator, condenser and engine will be installed at a cost of several 
thousand dollars. 

MADISON, IND.—The proposition to construct an electric line 
between this city and Scottsburg has been revived. The Southern 
Indiana Traction Company, which proposes to construct the road, 
is now negotiating for a site in Madison on which to build and 
equip a power plant. S. 


WHITE SALMON, WASH.—Surveying for the Mount Adams 
electric line has commenced and two crews of seven men each 
have started work near Snowden and will push through to Camas 
Prairie. This clinches the promises of the local company that the 
road would surely be built. 


SAN FRANCISCO, CAL.—The San Francisco Electric Rail- 
ways, of which Lewis F. Byington is president, has filed an in- 
strument which leases to the United Railroads, for a period of 
twenty-one years, the rights, franchises and property, including 
100 cars, —of the Parkside line. A. 


DYER, IND.—The work of constructing an electric road from 
Chicago Heights to Monticello by the Northwestern Indiana Traction 
Company is progressing rapidly. The grade between Chicago 
Heights and Dyer is almost completed and work will soon begin 
between Reynolds and Monticello. 


GREENVILLE, TEX.—The proposition to grant S. A. Price of 
Dayton, Ohio, and associates a fifty-vear franchise to construct 
and Operate an electric street railway system here was carried in 
the election held here. The promoters of the project are pre- 
paring to begin the construction work at an early date. D. 


SACRAMENTO, CAL.—The Sacramento Electric. Gas and 
Railway Company has about completed the work of laying its 
Wires underground in the down-town district. This is the result 
of an ordinance passed several months ago requiring all com- 
panies owning poles and wires to put them underground. A. 


LAFAYETTE, IND.—C. D. Emmons, general manager of the 
Ft. Wayne & Wabash Valley Traction Company, has notified the 
city authorities that he is conferring with the officials of the 
Terre Haute, Indianapolis & Eastern Traction Company with a 
view of building a modern terminal station in this city. S. 

TOLEDO, OHIO.—A party of interested officials recently in- 


spected the entire line of the Toledo & Western, under the guid- 
ance of President John F. Collins. Included in the party were, A. 
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E. Lang, president: L. E. Beilstein, manager, and H. F. Swift, 
secretary and auditor of the Toledo Railways and Light Com- 
pany, and W. F. McNutt, manager of the Toledo Beach Resort Com- 
pany. 

HOSTOTIPAQUILLO (JALISCO), MEX.—The Cinco Mines 
Company, which owns the rich Cinco mines in this district, has 
under consideration the matter of constructing an electric railway 
from its property to the railroad shipping point at Macdalena. The 
proposed road will run through the mountains and will afford a 
transportation outlet for other mines and industries of the dis- 
trict. D. 


PORTLAND, IND.—The Rall Brothers of Muncie, who are 
financially interested in the Muncie & Portland traction line, have 
determined on the construction of an extension of the road from 
this city to Celina, Ohio. The citizens will be asked to supply 
the right-of-way, and when this is secured the extension will be 
built at once, thereby establishing connection with the Western 
Ohio traction system, sS. 


TEMPLE, TEXAS.—The bondholders who purchased the prop- 
erty of the Belton and Temple Traction Company at receiver's 
sale have taken over the company’s electric street railway system 
here. The new owners have plans to make extensive improve- 
ments and to extend the line into several new residence parts of 
the city. The interurban line of the company runs between Tem- 
ple and Belton. W. G. Haag was the receiver for the company. 


FT. WAYNE, IND.—President J. Levering Jones of the Ft. 
Wayne & Wabash Valley Traction Company has notified the 
city authorities that his company is ready to proceed with the 
erection of extensive and modern terminals, car barns, shops, ete. 
in Ft. Wayne, if the city will abandon commercial lighting from its 
municipal electric plant. Mr. Jones says that he has shown by 
investigation that the city is furnishing current for commercial 
lighting below cost. S. 


PORTLAND, IND.—The Bluffton, Geneva & Celina Traction 
Company has decided to adopt the New Corydon route on which 
to build an extension of its line from Geneva to Celina. Capitalists 
who have agreed to furnish the money recently went over the two 
routes and advised in favor of the New Corydon route because 
twelve bridges will be required against twenty-eight by the other 
route. The citizens of New Corydon have subscribed $25.000 stock 
on condition the New Corydon route is used on the road. S. 


GREENVILLE, ILL.—Articles of incorporation for the St. Louis 
and Eastern Traction Company have been filed here. The pur- 
pose of the company is to build an electric-traction railroad from 
vranite City, through Collinsville, Troy. St. Jacob and Highland. 
through or near Pierron and Pochantas to Greenville. The power 
house at Collinsville already is controlled by the interests repre- 
sented in the road. The incorporators are A. W. Crawford, Hills- 
boro; C. E. Hoiles, Greenville; C. C. Terry, Girard; and J. J. Frey, 
Hillsboro. 


DECATUR, IND.—The voters of Washington township, Adams 
County, at a recent election, defeated a subsidy tax of $15,000 in 
aid of the construction of an extension of the Ft. Wayne and 
Springfield {Interurban line from the present terminal to Monroe, 
a distance of six miles. While the officials have made no state- 
ment, it is generally believed that the extension will be built with 
the aid asked for. When this extension is built the citizens of 
Berne have volunteered to furnish the money to build a second 
extension to that city. i S. 


ROMNEY. W. VA.—Ira V. Cowgill and R. P. Monroe have ap- 
plied to the county court of Hampshire County, West Virginia, for 
a fifty-vear franchise for an electrice railway, giving right-of-way 
over the county road and Northwestern turnpike from the South 
Branch railway depot at Romney, W. Va.. by wav of Aucusta, Pleas- 
ant Dale. Hanging Rock, and Capony Bridce. Hampshire County, 
to the Virginia and West Virginia state boundary line. The obiect 
of the franchise is to construct and operate a trolley line between 
Romney, W. Va., and Winchester, Va. 


PORT ARTHUR, TEX.—The board of county commissioners of 


Jefferson County will consider the two applications that are pending 


for franchises to construct interurban electric lines between Port 
Arthur and Reaumont at {ts August term. One of these applications 
was submitted by H. J. Meyers, president of the Port Arthur Trac- 
tion Company, and the other by I. D. Polk, of Beaumont. who repre- 
sents a syndicate of capitalists. It is considered improbable that 
both lines will be constructed, even should the franchise be granted. 
The distance between the two towns is approximately twenty-five 
miles. D. 
NEW ALBANY, IND.—The proposition to build an electric 
rallroad between Louisville, New Albany, Paolf, West Baden and 
French Lick. has been taken up by the Board of Trade of Louisville 
and the leading business men of the cities named. The prospects 
for the construction of the line in the near future are better than 
ever before. Those interested in company with competent engi 
neers went over the line and are greatly impressed with the possi- 
bilities of the road. There is no railroad within eight or ten 
miles on either side of the proposed line and the line will pene- 
trate the fruit belt of southern Indiana. The plans of the new 
promoters will be made publie soon. S. 
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TELEPHONE AND TELEGRAPH. 


(Special Correspondence) 
ASH GROVE, MO.—The Ash Grove Telephone Company has 


been incorporated with a capital stock of $15,000. P. 
CARMEN, OKLA.—The Eagle Chief Telephone Company has 
been incorporated with a capital stock of $1,000. P. 


HELENA, ARK.—The Lakeview Telephone 
been incorporated with a capital stock of $1,000. i 

HOLDREDGE, NEBR.—W. C. May has purchased the Hold- 
redge Telephone Exchange from Boorman & Dunlap. P. 

VIVIAN, S. D.—The Vivian-Fort Pierce Telephone Company 
has been incorporated with a capital stock of $5,000. 


PLEASANTON, TEX.—The Bexar-Atascosa Telephone Com- 
pany has been organized with a capital stock of $3,000. P. 

BRISTOW, NEB.—The Boyd County Mutual Telephone Com- 
pany has been incorporated with a capital stock of $100,000. P. 


CROSSPLAINS, S. D.—The Star & Crossplains Telephone Com- 
pany has been incorporated with a capital stock of $5,000. P. . 

LYONSDALE, KAN.—The Lyonsdale Farmers Mutual Tele- 
phone Company has been incorporated with a capital stock of 
$10,000. P. 

NICHOLS, GA.—The Nichols Telephone Company is in the 
market for wire and complete outfit. Address W. R. Frier, of 
Douglas, Ga. 

CARMEN, OKLA.—The Eagle Chief Telephone Company has 
been incorporated with a capital of $1,000. The directors are R. M. 
Johnson and S. Terrel of Carmen and A. T. Whitworth of Augusta. 


ATALLA, ALA.—Farmers’ telephone lines are to be established 
out of Atalla to Sand Valley and Steele, respectively. Another 
is projected to Whortor’s Bend. All are to be connected with the 
Southern Bell Telephone and Telegraph Company. 

TACOMA, WASH.—Telephone communication has been estab- 
lished between Paradise Valley and Ashford and Longmire Springs. 
This makes it possible for parties climbing Mount Tacoma to talk 
to the city without going to Ashford or Longmire, as was formerly 
necessary. 

WINNEMUCCA, NEV.—The Golconda Telephone and Power 
Company has completed arrangements to extend its telephone line 
from Lovelock to this city. Work on the new lines will be com- 
menced as soon as the material can be got on the ground, with 
the expectation that both lines will be in operation during the 
early fall months. 

ELDERON, WIS.—Incorporation papers of the ‘Elderon Tele- 
phone Company have been filed. The company will operate a tele- 
phone system in the counties of Marathon, Waupaca, Portage and 
Shawano. The capital stock is $10,000. The incorporators are A. 
J. Plowman of Eldernon, and F. E. Bump and H. H. Manson of 
Wausau. 

PITTSBORO, IND.—The Home Telephone Company of Pitts- 
boro has filed articles of incorporation with the secretary of state. 
The corporation has a capital stock of $2,000. The company pro- 
poses to build, equip and operate a telephone system in Pittsboro 
and Parke County. Directors: J. D. Gentry, J. F. Levnard, W. E. 
Breaman, W. M. Dillon and Chas. O. Suber. S. 

OXFORD, IND.—The Oxferd Telephone Company, capitalized 
at $25,000, has filed articles of incorporation with the secretary of 
state. The purpose of the company is to own, construct, equip and 
operate a telephone system in Oxford and throughout Benton Coun- 
ty. Joseph W. McConnell, Oxford. Ind.. William J. McConnell, Wil- 
liam D. McConnell and others are directors. S. 

LAS ANIMAS. COLO.—The Colorado Telephone Company will 
make $24,000 worth of improvements on the plants at Las Animas, 
Lamar and Holly this summer and plans are being laid for the 
improvement of other of their offices and plants in the Arkansas 
Valley. A new cable plant will be installed at Las Animas which 
will cost $8,000, and $16,000 will be spent at Lamar and Holly. This 
work will be started soon. It was found necessary to make these 
improvements on account of the increase in bysiness. 

HALIFAX, NOVA SCOTIA.—Consul-General James W. Rags- 
dale reports that the Maritime Telegraph and Telephone Company 
of Nova Scotia, which was incorporated during the last session 
of the legislature, proposes to extend its telegraph service not only 
to the large towns, but to the villages and rural communities which 
heretofore have had no telegraph service. The company controls 
some patents by which it can send telegrams over telephone wires 
without interfering with the telephone service, thus making the 
wires do double duty. 

TOLEDO, OHIO.—The new automatic plant of the Toledo Home 
Telephone Company in West Toledo, is rapidly nearing completion, 
and it is expected will be in operation by August 1. The new plant 
will take care of about 700 phones. By installing the automatic 
switching station about 500 main lines will be taken off the central 
board at the down town office. The congestion will thus be relieved 
and room made for more subscribers. The company how has about 
15,000 subscribers while the capacity of the present board is but 
12,000. Instead of 500 or 600 main lines coming into the central 
office, about fifty or seventy-five trunk lines will connect the people 
in the new district with those in other parts of the city. : 
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SPOKANE, WASH.—The Interstate Telephone Company, Limit- 
ed, of Spokane, and the Intergfate Consolidated Telephone Company, 
of Butte, Mont., have been merged to do business between points 
in eastern Montana and the Pacific Coast. The last named becomes 
the holding corporation for a number of companies, the property 
value of which is placed at $2,000,000.' Thaddeus S. Lane, presi- 
dent of the Butte Company, announces that traffic agreements have 
been made with the Home Telephone Company, of Spokane. The 
exchange of the Interstate will be moved to the Home Telephone 
Company's exchange, and all the instruments will be changed to 
automatics. The new officers of the Interstate Telephone Company 
elected on June 16 are: Thaddeus S. Lane, president; M. A. 
Phelps, vice-president; Adolph Galland, treasurer, and John F. 
Davies, secretary. The merger means a rush of development work 
in telephone circles in Spokane immediately, as connections by 
through wires can be made east to Billings, Mont., north to Great 
Falls, Mont., and south to Salt Lake, Utah. 


Electrical Securities. 

The week, although business was light and stocks fell, had a 
number of favorable developments. Labor troubles on the Penn- 
sylvania system were dispelled quickly and with no cost to the 
company. Railroad reports show increased earnings, even on 
those roads where the new and higher scale of wages is in effect. 
with every promise of a big business throughout the balance of the 


year. There is nothing in the market situation to alarm the in- 
vestor. At present levels the list is one of bargains and attractive 
vields. 


DIVIDENDS. 


Connecticut Railway and Lighting Company; regular quarterly 
dividends of one per cent on both common and preferred stock, 
payable August 15. 

Guanajuato Power and Electric; preferred quarterly dividend 
of one and one-half per cent, and an extra dividend of eight-tenths 
of one per cent, both payable August 1. 

Kellogg Switchboard and Supply Company, quarterly dividend 
of three per cent, payable August 2. 

National Carbon Company; preferred quarterly dividend of one 
and three-quarters per cent, payable August 15. 

North Shore Electric; quarterly dividend of one per cent. pay- 
able August 1. | 

Ohio Traction; preferred quarterly dividend of one and one- 
quarter per cent, payable August 1. 

West Penn Railway Company; 
one and one-quarter per cent on the preferred stock. 
August 1 to stock of record July 22. 

Western Telephone and Telegraph Company: regular semi- 
annual dividend of $2.50 per share on the preferred stock, payab!e 
August 1 to stock of record July 21. 


NEW YORK. 


regular quarterly dividend of 
payable 


July 25. July 18. 
Allis-Chalmers COMMON .ssessesrresssereresrerrrrrrreertt Kl. 832 
‘Allis-Chalmerg preferred ....sssesseereeeessrrerrrerrerrert] 2S 2r 2 
Amalgamated Copper ......sseseseeseseeresrereererrrerren: 5933 58 5% 
American Tel, & Cable... ... cece eee e erence rere n encase alae *S0 
American Lel -Telia.a5.:gscdu wks aera teks ee eae tales eee 131% 132% 
Brooklyn Rapid Transit. .......0.0eeee sree reer rere rere eeees 73% 17% 
General Electric scan gu ese cind bo 2 Obie eee eee ee ae ene eee eee 39 | 142 
Interborough-Metropolitan COMMON ...6e eee eee eee e tes 167% 17% 
Interborough-Metropolitan preferred ......+0ee erect trees 481g 50% 
Kings County Electric. ... ce eee eee een eee ess 124 124 
Mackay Companies (Postal Telegraph and Cables) common 874 84 
Mackay Companies (Postal Telegraph and Cables) preferred 7312 73 
Manhattan Elevated ...- cece eee e cence tera ee een neseereers 1282 126 
Metropolitan Street Railway. ....-. eee cece erect errr ene *18 *18 
New York & New Jersey Telephone...-....eeeerereeceeces 103 103 
U. S. Stee] commMon...... cece cece eee cet seer eten tees 655% iO, 
Ú. S. Steel preferred... .... ec cece eee e ene een eneres 114% 116% 
Western: Union 66k sie ee ce Law bee seas Se aS a be eee ee 60 61 
Westinghouse Common ........+-e:ee ere eeee treet teres 57M 5RTS 
Westinghouse preferred ....s.assersesereerrererrererererero 125 

BOSTON. 

July 25. July 18 
American Tel, & Tel... ccc. cece e scenes cence renee erensaseans 13134 13214 
Edison Elec. INuminating........sessreesserereesrserrrrsse. 255 250 
General Electric co... cece eee eee ete e nent ners eres 139 142 
Massachusetts Electric COMMON........-+ 2 cere e eee tees 1414 14% 
Massachusetts Electric preferred.....-- se eee eee ee ee eeees 7S 78 
New England Telephone.........se cece er creer rec ecernssrees 132 183% 
Western Tel. & Tel. COMMON.....-.. cece eee nett tet retetes 15 19 
Western Tel. & Tel. preferred. ......s.seseseersesserreserero 85 85 

PHILADELPHIA. 

July 25 July 18 
American RailWaysS 2... cece cece eee eee tenet e eee ee nena 2 42 
Electric Company of America... ...... cece e ee tee erent 11% 11% 
Electric Storage Battery COMMON.....6.e ee eee reer rere teens 49 49% 
Electric Storage Battery preferred. .... cee eee eee eee eens 49 491 
Philadelphia Electric 2.0... cece cee cece e eee ete ee te tens reees 145% 14% 
Philadelphia Rapid Transit 0... ....-. 0c eee eee eee ee eee ees 17%, 1014 
Philadelphia Traction. ..o5 06s ee es os eb oh os ee Ger ee ee eas K4t. x43 
Union Traction 4 koe ee Se eS BO era ee TSS ee 43 ty 41s 

CHICAGO, 

July 25 July 18. 
Chicago Railways, Series 1.......-. eset cere eens 65 65.. 
Chicago Railways, Series 2....-..0- cece e ere eee eee teenies 15 151% 
Chicago SUDWAY ...eessssoosesesrrrrerressrreereerertrrreen 214 2 
Chicago Telephone ...eseseesserrerereeesreeresrsrrerereee> 117 117 
Commonwealth Edison ....e.ssssssessersseresepecseseeseee 116 116 
Metropolitan Elevated COMMON ...sesrssosrerereesrerreret K0 80 
Metropolitan preferred ......--e seer eee teen e tenet rents 61 60 
National Carbon COMMON... ... cee eee e erence ener ete eees 116 116 
National Carbon preferred... .....- cere cece etree cere renee 118 118 
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July 30, 1910 


PERSONAL MENTION. 


SIR WILLIAM CROOKES has been invested with the Order of 
Merit by King George of England. 

F. E. WOOD, formerly with the General Electric Company, 
has gone to Ponce, Porto Rico, as assistant engineer of the local 
Klectrie Light and Power Company. 

WM. H. McKINLOCK. president of the Metropolitan Structural 
Supply Company, of Chicago, returned last week from a two weeks’ 
rest at Narragansett Pier, R. L 

JOHN B. WHITEHEAD, PH. D., has been made professor of 
applied electricity in Johns Hopkins University. This is a pro- 
motion from his former associate professorship. 

D. E. BLACK, newly appointed superintendent of maintenance 
of motive power and equipment for the Hlinois Traction System, 
has removed his office from Decatur to Springfield, HI. 

CLAUD L. DAWSON, secretary of the Anderson Traction Com- 
pany, of Anderson, S. C.. has resigned his position with the elec- 
tric company, to go to Puerto Cortez, Honduras, as United States 
consul. 

EDWARD LUCAS, a former newspaper man of South Bend, 
but originally from Terre Haute, has accepted a position with the 
Northern Indiana Railway Company. He will have charge of the 
publicity work in connection with the traffic department. 


GEO. A. McKINLOCK, president of the Central Electric Com- 
pany, of Chicago, was a New York visitor last week, combining 
electrical and financial business. Mr. McKinlock, in addition to 
large electrical interests, is an active director of one of the leading 
banks of Chicago, 

FRANK MecMASTER, manager of the Beatrice Electric Com- 
pany. at Beatrice, Neb.. will retire at the end of the present month 
ahd be succeeded by Mr. Capps, who leaves the plant at Blair. The 
Beatrice plant will hereafter be operated by the Bullock Public 
Service Company, which has obtained control. 

HARRY CURTIS RICE, vice-president and general manager of 
the General Incandescent Lamp Company, Cleveland, Ohio. sailed 
from Montreal, on July 23. on the steamer Megantic, for Liver- 
pool Mr. Rice will visit Great Britain and the Continent, and 
Will attend the Passion Play at Oberammergau. He is expected 
to return about the middle of September. 


ROBERT J. CHAMBERS, vice-president and general manager 
of the Montgomery Light and Water Power Company, made an 
address at a recent meeting of the Business Men’s League of 
Montgomery, Ala., in which he made an earnest plea for the im- 
provement of Montgomery and the necessity of squarely meeting 
the requirements for the progress and advancement of that city. 

L. D. GIBBS has been made superintendent of advertising of 
the Edison Electric Hluminating Company of Boston. as successor 
to Converse D. Marsh, who has retired. Mr. Gibbs came originally 
from St. Johns, Mich., and started work in a printing office at the 
ace of twelve years. He afterward learned shorthand, did con- 
siderable clerking, and then settled down in the newspaper busi- 
ness. He later went to college and served some time in Wash- 
ington in official work and representing various newspapers. Four 
Years ago he joined the soliciting staff of the Boston Edison 
Company and has since served as secretary-treasurer of the New 
England Section of the National Electric Light Association. Dur- 
ing 1909, Mr. Gibbs was also secretary of the New England Section 
of the Huminating Engineering Society. 

CHAS. M. NININGER. of Atlanta, Ga.. has been appointed 
manager of the Atlanta exchanges of Southern Bell Telephone 
and Telegraph Company, with title of district commercial mana- 
ger, succeeding A. K. Marchant, who has resigned. Mr. Nininger 
is Well known and popular in Atlanta. He is a telephone official 
of experience and ability, having served the Southern Bell Com- 
pany for a number of years, holding important positions. Mr. 
Nininger entered the service of the company in 1905, coming from 
Baltimore, where he was in the telephone business. In the imme- 
diate past. Mr. Nininger was special agent to the superintendent of 
the first division, which comprises Georgia. He held a similar 
poxition in Alabama and was also manager of the Montgomery, 
Ata., exchange, 


OBITUARY. 


HARRY W. COX, Enelish manufacturer of coils, interrupters 
and other X-ray apparatus, died on July 9 as the result of dermatitis 
contracted from prolonged exposure to the Roentgen rays. Mr. 
Cox was one of the pioneers in this field, and before the dangers 
of the work were appreciated, he exposed himself freely to the rays. 
He suffered from the disease for several years, and finally suc- 
cumbed., 


CHARLES E. WALTERS, superintendent of the Heme Tele- 
phone Company, was {instantly killed by coming in contact with 
an electric wire while adjusting telephone wires on a pole. An 
electrical storm had put about 300 telephones out of order, and 
he had been rushed in an effort to get them into working shape. 
His neck was broken by the fall from a pole. He was born in 
Grand Rapids, O.. and had been prominent in telephone circles 
for years. He leaves a widow and one child. 
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NEW PUBLICATIONS. 

PROCEEDINGS OF THE ENGINEERS SOCIETY OF WEST- 
ERN PENNSYLVANIA —The notes on concrete construction which 
are included in this publication treat at length on the materials of 
constriction as well as the methods used and the results obtained. 
A paper by F. R. Babcock. which is published in this number of 
the Proceedings, treats on the lumber situation in the United States 
and Canada. 


TRAVAUX DU LABORATOIRE CENTRAL DES ELECRI- 
CIENS.—The Societe Internationale des Electriciens has issued 
the first volume of the “Travaux du Laboratoire Central d'Electri- 
cite.” This covers the research work done at the Paris laboratory 
from I$$4 to 1905, and contains many valuable papers. The ma- 
jority of the articles represent work done since 1900 and are by 
no means obsolete, in spite of the lateness of publication. In the 
list of authors the names of Janet. Laporte, Hioviel, and David 
are prominent, The papers deal mainly with electric and photo- 
metric measurements. 


NATIONAL ELECTRIC LIGHT ASSOCIATION BULLETIN. 
—The July number of this publication contains among other items 
of interest. an excellent editorial on the work of the association. 
In answer to the objection that too much was attempted at the 
recent St. Louis convention the Mulletin takes the stand that the 
diversity of interests demanded this wide field. The Association 
is growing and new branches of the industry mus: be attended 
by the formation of new committees. At present many important 
branches have no committee. It is. therefore. likely that the 
scope of the papers will be wider, rather than narrower, at future 
convention. 


NEW INCORPORATIONS. 


SAN FRANCISCO, CAL.—The Ideal Electric Company has 
been incorporated by M. RB. J. Gerke, F. L. Gerke and H. F. Sulli- 
van, with a capital stock of $10.000. A. 


PITTSTON, PA.—The Jenkins Electric Company of this place 
has been incorporated with a capital of $5,000 to supply light, 
heat and power. The directors include R. M. Hughes, J. H. Glen 
non and K. J. Ross, all of West Pittston. 


CHICAGO, ILL.—The Baird Electrice Company has been incor- 
porated with a capital of $5,000 to manufacture electric apparatus. 
The ineorporators are: Geo. C. Dent, J. A. Campbell, BE. P. Baird, 
Attorneys, Poppenhusen & McNab, all of Chicago. 


DUNKIRK, N. Y.—The Dunkirk Electrical Manufacturing Com- 
pany with $100,000 capital, has been incorporated, the general 
office to be here. The directors are A. W. Cummings. H. T. Litech- 
field, O. B. Mulholland, C. J. Carney and John Lechner. 


SPRINGFIELD, ILL.—The Garver Track-Laving Machine Com, 
pany of Urbana has been incorporated with a capital stoek 
of $50.000 to manufacture and operate track-laying machines and 
construct railways. The incorporators are Taylor M. Garver, Oliver 
W. Lamb and Harvey M. Grant. Z. 


NEW YORK, N. Y¥.—The Railway Improvement Company of 
New York City has been incorporated to do a general contracting 
and electrical business. The capital stock of the concern ts 
$100,000, The directors are Rufus L. MacbDufe, George Keegan, 
C. V. Smith and T. J. Kenyon, of New York, and E. W. Fairchild, 
of Oneonta, T. 


AUGUSTA. ME.—The Combination Tail Light and Tuminated 
Automobile Number Corporation has been organized at Lewiston, 
for the purpose of manufacturing and dealing in patent automobile 
tail Hehts. ete., with $150,000 capital stock. of which nothing is 
paid in. Officers: President and treasurer, J. Addison Patron of 
Winthrop, Mass. 


NEW YORK, N. Y¥.—The Rochelle Construction Company, a 
corncern which will construct railways, railroads and electrical 
plants to distribute electrieal power, has been incorporated. The 
capital stock is $25,000 and the directors are Chester W. Cuthell, 
J. Frank MecDavitt and Fannie Goldstein, all of New York City. 
The principal place of business of the firm will be at New Rochelle, 
N.Y. T. 


ALBANY, N. Y.—Articles of incorporation have been filed 
with the secretary of state by the Moxomite Insulating Company 
of Albany. N. Y. The company will manufacture all manner of 
insulating material, electrical} coils and electrical machinery and 
apparatus. The capital stock is $10.000 and the directors are Wil- 
Ham E. Milbank, Myron D. Shiverick, and Frederick A. Tyler, all 
of Albany, N. Y. 


BLOOMINGTON, IND.—The Brown-Smith Battery Company 
has filed articles of incorporation with the Secretary of State. 
The capital stock is $25,000. The object of this association is to 
carry on a general manufacturing business, including the manu- 
facture and sale of storage batteries, electric-lighting apparatus, 
motors, dynamos and all material connected with batteries and 
electrical apparatus of all kinds. Charles L. Rawles, Fletever 
Gardner, M. E. Showers, J. E. P. Holland, Philip Hill and L. V. 
VanBuskirk are directors. S. 
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PROPOSALS. 


POST OFFICE, MARLBORO, MASS.—The office of the Super- 
vising Architect, Washington, D. C., will receive sealed bids until 
August 25, for the construction, complete (including plumbing, gas 
piping, heating apparatus, electric conduits and wiring), of the 
United States Post Office at Marlboro, Mass., in accordance with the 
drawings and specification, copies of which may be obtained from 
the custodian of site at Marlboro, Mass., or at the supervising 
architect’s office. 

POST OFFICE, BRADFORD, PA.—The office of the Supervis- 
ing Architect, Washington, D. C., wil receive sealed bids until 
August 29, for the construction, complete (including plumbing, gas 
piping, heating apparatus, electric conduits and wiring), of the 
United States Post Office at Bradford, Pa., in accordance with 
drawings and specification, copies of which may be obtained from 
the custodian of site at Bradford, Pa., or at the supervising archi- 
tect’s office. 

NAVY DEPARTMENT SUPPLIES.—The Bureau of Supplies 
and Accounts, Navy Department, Washington, D. C., will open bids 
on vaval supplies on the dates given below. Bidders interested 
therein should make early application for copies of the schedule, 
giving the schedule numbers desired. Schedules can be obtained 
from the Navy Pay Office nearest each navy yard. Bids will be 
asked on the following supplies: 


Date. Material. Quantity. Delivery at Schedule 
Aug. 2. — Fittings, interior, for Navy Yard. Number. 
mercurial thermostats242 ..........-. Norfolk, Va. ......... 27 
Transformers .......-+.- Ors boa eee es North Chicago, Il...2716 
Transformers, single- 
phase 2.55544 See ete Or ct ese me Charleston, S. C...... 2717 
Wire, rubber-covered..44,000 feet....Brooklvn, N. Y...... 2717 
Aug. 9.—Auto-starters, multipoint4 ............. Brooklyn, N. Y......2744 
Cable, single conductor..8,700 feet..... Newport, R. I........ 2746 
Cable, twin rubber cov- 
ered, lead sheathed...2,.350 feet..... Norfolk, Vass scessias 2744 
Insulators, strain ....... TSO svstasee tae wee Norfolk, Va. eesse. 2744 
Switches, antennae ..... Bi wu dewnsad wees Brooklyn, N. Y....... 2759 
Wire, copper, weather- 
proof ....cee-ceceeeeeeed,000 pounds..Norfolk, Va. ......... 2744 
Wire, galvanized steel..&8,000 feet..... Norfolk, Va. ......... 2744 


INDUSTRIAL ITEMS. 


THE SAFETY ELECTRIC COMPANY, Chicago, Ill., moved on 
July 1 to its new building at No. 15 Michigan Avenue. The com- 
pany also announces that with a factory equipped with all modern 
aria it will be better prepared in every way to give efficient 
service. 


THE ASHLAND ELECTRIC COMPANY, Chicago, Ill., maker 
of steel switch-boxes and dealer in general electrical supplies, 
recently moved from West Division Street to larger and more com- 
modious quarters at 1136 Milwaukee Avenue. The company is 
now in shape to handle its trade, which is showing a constant 
increase. 


WICKES BROTHERS, Saginaw, Mich., includes in the July 
issue of its monthly stock list a number of bargains in electrical 
machinery and instruments. The list also includes a number of 
boilers, engines, pumps, machine tools, etc. The specialty of the 
company is complete plants, either for wrecking or as going con- 
struction. 


THE NATIONAL METAL MOLDING COMPANY, Pittsburg, 
Pa., is sending out folders on Sherarduct installations. The folder 
shows two buildings which have made use of this rust-proof, non- 
corrosive conduit. One of these buildings is High School building 
No. 59, in Baltimore, Md., and the other, the American Beet Sugar 
Company’s plant at Oxnard, Cal. 


THE H. W. JOHNS-MANVILLE COMPANY, New York, N. Y., 
is mailing a folder on its “J.-M.” dry batteries, calling attention to 
their geerviceability in ignition work for automobile and motor-boat 
engines. A diagram with an explanation is presented to the reader 
to show the desirability of using the compound series-multiple con- 
nection with this or other batteries. 


THE COPPER ROLLER BEARING TROLLEY WHEEL COM- 
PANY, of New York, has certified to the secretary of state that it 
has changed its place of business from New York city to Cox- 
sackie. The directors of the company are: Edwin H. Merriam, 
Edwin S. Anthony, Newton A. Calkins, of Coxsackie; Greene B. 
Raum, Jr., and Wiliam F. Weyburn, of New York city. T. 


THE ALLIS-CHALMERS COMPANY, Milwaukee, Wis., has re- 
cently assumed the agency for pumps made by the Epping-Carpenter 
for an additional generator. This machine will be a 115-kilowatt, 
2,300-volt, sixty-cycle, three-phase alternator. The same company 
will also be finished with four 250-kilovolt-ampere, oil-filled, self- 
cooled transformers for use in connection with the transmission 
of power to phosphate mines. 


THE MINE AND SMELTER SUPPLY COMPANY, which re- 
cently assumed the agency for pumps made by the Epping-Carpenter 
Company of Pittsburg, and the air compressors made by the Bury 
Compressor Company of Erie. Pa., has large offices and warehouses 
at Salt Lake City, U., in addition to those at Denver, El Paso, and 
Mexico City, as previously announced. The executive offices of the 
company are at No. 42 Broadway, New York City. 
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THE GOLDSCHMIDT THERMIT COMPANY, New York, N. Y, 
publishes in its last number of “Reactions,” an account of the 
salving and repairing of the U. S. S. Nero, which was wrecked 
on the rocks of Brantons Reef, near Newport, R. I. The stern 
frame of the vessel was welded in three places by the thermit 
process and the various operations are shown by some excellent 
illustrations. A number of other interesting articles are included 
in the publication. 

THE STUART-HOWLAND COMPANY, Boston, Mass., has re- 
cently issued folders relative to the use of electricity in gasoline 
automobiles. One of these, entitled, “How to Procure Perfect Igni- 
tion and Lighting Service for Your Car,” contains a description of 
the Geiszler non-sulphating storage battery igniter. These igniters 
are guaranteed for a period of one year. The other folder, ‘Electric 
Lighting for Automobiles’ shows a diagram, and explains the ar- 
rangement of the Stuart-Howland series-multiple system of wiring. 


H. T. PAISTE COMPANY, Philadelphia, Pa., has just issued 
catalogue No. 16, dated July 1. The catalogue is in condensed 
form and omits a great deal of detailed description on well-known 
material. The July number of Paistery, which was sent at the 
same time, announces a new arrangement as to publications. 
Paistery will hereafter be issued between the times of appearance 
of the condensed catalogues. Each new number of the publication 
will show the new things added to the line since the appearance 
of the last catalogue, keeping the customer perfectly informed at 
all times. 

THE STANDARD GAUGE RAILWAY AND DOUBLE SAFETY 
WHEEL SYSTEM has been devised by Levert Clark, of Detroit. 
Mich., and is described by him in a recent pamphlet. The wheels 
of the locomotive and cars are double, there being two wheels on 
either end of each axle. The two wheels on either end are sep- 
arated by a little more than the width of a rail, and the outer 
wheel is not flanged. In the event of the flanged wheel jumping 
the track the train would still be held on the ties by the track. 
It is possible to use this system with double tracks and double 
wheels, single tracks and double wheels, or double tracks and 
single wheels. : 


THE CUTTER ELECTRICAL AND MANUFACTURING COM- 
PANY, through its Chicago office, recently closed a contract for the 
circuit breakers for the Chicago & Northwestern Railway Company’s 
terminal power house in Chicago. The equipment, as specified 
by Pierce Richardson & Neiler, the consulting engineers, is com- 
posed of I-T-E motor-operated remote-control circuit breakers and 
switches for the protection of the engine, turbine and motor. 
driven generators. This apparatus is so constructed that whether 
being operated electrically from the contro] board or manually at 
the breaker, it cannot be held closed against an overload or rever- 
sal of current, and is equipped with direct acting inverse time 
limit (Dalite) devices throughout. 


THE J. LANG ELECTRIC COMPANY, 421-429 Lincoln Street. 
Chicago, Ill., is distributing general Catalog No. 810, devoted to its 
comprehensive line of electrical distributing apparatus. In addi- 
tion to the well-known line heretofore listed, this new catalog con- 
tains illustrations and descriptions of entirely new apparatus, con- 
spicuous among which may be mentioned the new Lang induction- 
motor switch and new panel boards. A vast line of knife switches, 
ground and detector switches, switch parts, fuses, fuse blocks. 
panels, cabinets and switchboards have also been listed, many 
chanves in construction and prices being evident. The foregoing. 
in addition to a miscellaneous line of apparatus, together with dia- 


grams and tables, makes the catalog a valuable publication for the: 


electrical industry. 


THE JOSEPH DIXON CRUCIBLE COMPANY, Jersey ‘City, N. 
J., calls attention in a recent flyer to an instance in which flake 
graphite was used with success after several other lubricants had 
been tried. The case was one involving the use of three gun- 
metal rollers, one weighing 1,386 pounds and each of the others 
weighing 752 pounds. These rollers are heated by gas to a tem- 
perature of about 700 degrees, and it was found that any oil or 
grease would carbonize and cut the journals in a very short while. 
In this predicament it was suggested that the builders of this 


machine write the Joseph Dixon Crucible Company concerning the: 


use of graphite on the rollers. This was done, and with a suitable 
method of applying the lubricant it was found that about a spoonful 
of graphite each day gave sufficient lubrication to each of the jour- 
nals. Very little attention was necessary. 


THE KELLOGG SWITCHBOARD AND SUPPLY COMPANY. 
Chicago, Ill., announces through G. A. Joy, western sales engineer. 
that a contract has been closed for a complete exchange equipment 
for the Cape Girardeau Bell Telephone Company, Cape Girardeau. 
Mo. The new switchboard and apparatus will be installed in a new 
building specially fitted for the service, the company having pur- 
chased the big stone building on Broadway and Ellis Street, which 
will be used as the central office and general offices of the organ- 
ization. The switchboard is to have an ultimate capacity of 3,000 
lines. a present equipment of 1,000 common-battery lines; ten toll 
and thirty rural lines. Three sections will be installed at once.. The 
power plant will include the furnishine of storage-battery system. 
a mercury are, are rectifier, Kellogg four-frequency pole changers. 
two sets of transformers and a slate power board. The equipment 
will be Kellogg Standard throughout. 
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DATES AHEAD. 

Michivan Electrical Association. Annual convention., Port 
Huron, Mich., August 16, 17 and 18. 

League of American Municipalities. Annual convention, St. 
Paul, Minn.. August 23-26. 

Pacitic Coast Electrical Exposition. San Francisco, Cal., Au- 
gust 20 to August 27, 1910, 

Pacitic Coast Electric Vehicle Association. Next meeting, 
San Francisco, week of Angust 22. 

International Association of Municipal Electricians. Annual 
convention, Rochester, N. Y., September 6, 7, 8 and 9. 

Old Time Telegraphers’ and Historical Association and the 
Society of the United States Military Telecraph Corps. Twenty- 
ninth annual reunion, Chicago. Ill., September 8-10. 

Pennsylvania Electrice Association Convention, Glen Summit 
Springs, Pa.. September 14-16. 

New England Section, National Electrie Light Association. 
Fall convention, Pleasant Point, New London, Conn.. September 13 
and 14. 
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Colorado Electric Light, Power and Railway Association. Next 
convention, Glenwood Springs, Col., September 21, 22 and 23. 

Kansas Gas, Water, Electric Light and Street Railway Asso 
ciation. Annual meeting, Kansas City, Kan., September 27-28. 

American Street and Interurban Railway Association. Annual 
convention, Atlantic City, N. J., October 10-14. 

American Society of Municipal Improvements. Annual conven- 
tion. Erie, Pa., October 11-14. 

Railway Signal Association. Annual meeting, Richmond, Va., 
October 11. 

American Electrochemical Society, Eighteenth General Meeting, 
Chicago, Il., October 13-15. 

American Association of Electric Motor Manufacturers. Semi- 
annual meeting, Chicago, November 14, 15, 16. 

Alabama Light and Traction Association. Next meeting, An- 
niston. Ala.. November 21, 22, 23. 


RECORD OF ELECTRICAL PATENTS. 


Issued (United States Patent Office) July 19, rọro. 


964.492, OXYGEN-GENERATOR, Monroe S. Clawson, New York, 
N. Y. Filed July 29, 1909. An apparatus for generating oxy- 
gen comprises a retort containing oxidizable material, an ozone 
generator communicating with the retort, a storage tank com- 
municating with the retort. an ozone indicator located between 
the retort and storage tank, means to raise the temperature of 
the retort to release the oxygen from the matcrial therein, 
and a temperature indicator attached to the retort. 


964.493. BRACKET FOR COMBINATION ELECTRIC AND GAS 
FIXTURES. James D. Coder, Elizabeth, N. J. Filed May 5, 
1910. A lighting device comprises a bracket, a rod vertically 
arranged in the bracket, means for securing the rod adjustably 
in the bracket and permitting the rod's rotation. a fork mount- 
ed to swing vertically on the top of the rod, means for secur- 
ing the fork to the rod in its adjusted positions, a pipe adapted 
to slide in the fork. means for securing the pipe in its ad- 
justed positions in the fork, and a lighting fixture on one end 
of the pipe, the pipe being adapted to conduct, or support the 
conductor of, the lighting medium. 

964,498. ELECTROMAGNETIC PROPELLING SYSTEM. Rexford 
Dean, Findlay. Ohio. Filed Jan. 28, 1907. In combination with 
a roadbed provided with rails, are soft iron bars above the 
roadbed and forming transverse connections at equal inter- 
vals between the rails: a vehicle carrying a plurality of elec- 
tromagnets longitudinally spaced thereon at slightly greater 
intervals than those existing between the bars; a controller 
provided with spaced contacts arranged in pairs of series to 
provide one pair for each magnet and a rotary member for 
automatically actuating the controller, the rotary member 
being provided with one electromagnet for each pair of series 
of the contacts. 

964.503. ELECTRICAL MUSICAL INSTRUMENT. Ivan Engstrom, 
Chicago, Ill. Filed July 14. 1909. A keyboard makes contacts 
for a system of electric bells. 

964.513. INTERCOMMUNICATING TELEPHONE SYSTEM. Wil- 
liam W. Hawkins, Cleveland, Ohio. Filed May 9, 1906. The sys- 
tem includes a plurality of telephone stations. a signal device 
for each station, a series of selective buttons for each station, 
means for locking any of the buttons in its operated pesition, 
and electromagnetic means at each station for releasing the 
buttons at the station, this means being in parallel or multiple 
circuit with the signal device for that station. whereby, when 
the station is signaled, any operated key at that station will 
be released. 


964.519. SHADE HOLDER. Harvey Hubbell. Bridgeport, Conn. 
Filed Feb. 25, 1910. A shade holder comprises a U-ring having 
an outer flange to support a shade and a threaded inner flange, 
an angle ring having a threaded flange adapted to engage the 
thread of the U-ring and a flange adapted to engage a shade, 
which is held between said flange and the outer flange of the 
U-ring, and a threaded contractile collar adapted to engage a 
lamp socket and to be engaged by the thread of the angle ring. 


964.520. SHADE HOLDER. Harvey Hubbell, Bridgeport, Conn. 
Filed Feb. 25. 1910. A shade holder comprises a U-ring having 
an outer flange to support a shade and a threaded inner flange, 
an angle ring adapted to engage the shade on the opposite 
side and having a flange engaging the U-ring, and a swinging 
yoke engaging the angle ring and adapted to engage the neck 
of a lamp socket. 


964,521. HOT-WIRE ELECTRICAL MEASURING INSTRUMENT. 
John T. Irwin, London, England. Filed May 25, 1907. The 
instrument comprises two strips connected together at one end, 


two nearly equal resistances respectively connected to the 
free ends of the two strips or wires, a source of continuous 
current one pole of which is connected to the united ends of 
the two strips and the other pole connected to the two nearly 
equal resistances in parallel, main circuit, a condenser in the 
main circuit in series with the strips, and means for indicat- 
ing the difference in expansion of the two strips on the pas- 
sing of a current from the main circuit through the strips in 
series. 

964.530. TRACK INSTRUMENT FOR SIGNALING SYSTEMS. 
Thomas MacDougal and James McKinnon Chambers, Boulder, 
Colo. Filed April 20, 1909. A contact device. 


964,536. ELECTRIC SWITCH. William S. McLewee, Yardley, Pa. 
Filed Feb. 13, 1909. The switch has a sliding-rod and contact- 
posts, a base having on it a housing made of insulating ma- 
terial and having an aperture formed therein to receive the 
rod. The housing is located between the contact-posts and is 
adapted to fill the gap between one of the contact-posts and 
the rod when the latter is withdrawn from the last mentioned 
contact-post to break the circuit. 

964.569. RAILWAY SIGNALING DEVICE. Philip H. Shue, Den- 
ver, Colo. Filed June 9, 1909. The apparatus includes a mov- 
able signaling blade, a series of successively arranged disks 
each having a peripheral groove, into which the next adjoining 
one projects, Means adapted to independently impel each disk 
when its groove registers with that of the adjoining disk, a 
transmission means operatively connecting one terminal disk, 
with the blade. a device normally restraining the opposite ter- 
minal disk, an electromagnet adapted to actuate the device 
so as temporarily to release such disk and means associated 
with the disks to limit their rotative movement. 


964.586. INSULATOR. John Russell Tufts, Jr., Weymouth, Mases., 
assignor of one-half to F. W. Clark. Boston, Mass. Filed Nov. 
29, 1907. An insulator comprises an inner member formed at 
its inner end to bear on a support, and provided at its outer 
end with a longitudinal cavity and with an annular coil-clamp- 
ing jaw, and an outer member formed to slide in the cavity, etc. 


964,592. FUSE. Frederick H. Weston, Jr., Schenectady, N. Y., 
assignor to General Electric Company. Filed April 10, 1902. 
A thermal cut-out comprises a sinuous strip of fusible metal 
and a non-conducting absorbent material surrounding the strip. 


964.600. INSULATION-CUTTING PLIERS. Harry A. Adams, East 
Hartford. Conn. Filed March 27, 1909. In combination with 
plier jaws are opposed cutter sections, each section having 
side cutting members and an end cutting member integral 
therewith. 

964.612. IMPULSE TRANSMITTER FOR ELECTRIC SIGNALING 
SYSTEMS. Edward E. Clement, Washington, D. C.. assignor 
to The North Electric Company, Cleveland, Ohio. Filed Nov. 
1, 1906. An impulse transmitter comprises a number wheel 
and a co-operating impulse device, a contact moving with the 
wheel throughout its impulse transmitting period, and a co- 
operating adjustable contact separate from the wheel adapted 
to be set so as to maintain operative circuit conditions for any 
predetermined number of impulses only. 

964,619. ATTACHMENT-PLUG. John C. Dallam, Schenectady, N. 
Y., assignor to Stanley Electric Manufacturing Company, Pitts- 
field, Mass. Filed Jan. 11. 1995. A separable electric connector 
comprises a one-piece base of insulating material provided at 
one end with recesses, contact clips or jaws located in the 
recesses, and center and side contacts at the other end of 
the base electrically connected to the clips-or jaws. 


250 


964,622. TELEPHONE-RECEIVER. Wiliam W. Dean, Elyria, 
Ohio, assignor to The Dean Electric Company, Elyria, Ohio. 
Filed March 7. 1910. A metallic receiver shell is made 
of thin sheet-metal having an open end, the walls of the shell 
being folded over near the open end to form an abutment. A 
receiver cap is adapted to be connected to the shell; a receiver 
support is adapted to be clamped between the abutment and 
the cap to hold it in position in the shell, and a receiver 1s 
secured by the support. 

964,680. DYNAMO-ELECTRIC MACHINE. Joseph P. Feeney, Schen- 
ectady, N. Y., assignor to General Electric Company. Filed 
April 6, 1908. A dynamo-electric machine includes a rotatable 
member, coils therefor having end turns or connections, a sup- 
port for the end turns, and means for holding each of the end 
turns in place against centrifugal force comprising a plurality 
of members arranged in a row, each of the members having 
one or more flanged portions, each of the flanged portions en- 
gaging the exterior surface of a single end turn, and a single 
stem portion passing between the end turns and secured to 
the support, the members being spaced apart about the support. 


964,646. ADJUSTABLE REFLECTOR FOR ELECTRIC LAMPS. 
Harvey Hubbell, Bridgeport. Conn. Filed Feb. 25, 1910. A re- 
flector has an opening for the passage of a lamp bulb, a neck 
having one end bent over into engagement with the edge of the 
opening, the other end of the neck being provided with a 
circular rib, and an attaching ring for a lamp socket rotatably 
mounted on the rib. 

964.658. METHOD OF OPERATING ELECTRIC MOTORS. Ben- 
jamin G. Lamme, Pittsburg, Pa., assignor to Westinghouse 
Electric & Manufacturing Company. Filed May 3, 1904. Re- 
newed Oct. 20, 1908. The method of operating electric motors 
having armature and field magnet windings, consists in con- 
necting the field magnet windings for each of a plurality of 
lower speeds so that only a portion of the total current tra- 
verses each of the field magnet windings while the total cur- 
rent traverses all of the armature windings, and in next con- 
necting the armature windings so that only a portion of the 
total current traverses each of them for each of a plurality of 
higher speeds. 

964,659. MEANS FOR OPERATING AND CONTROLLING SIN- 
GLE-PHASE ALTERNATING-CURRENT MOTORS. RB. G. Lem- 
me, Pittsburg, Pa., assignor to Westinghouse Electric & Manu- 
facturing Company. Filed May 3, 1904. Renewed May 19, 1909. 
In combination with a source of alternating current energy 
and an electric motor having series-connected armature and 
field-magnet windings, are means for supplying variable volt- 
ages to the motor as a whole and for causing the ratio of the 
ampere turns in the fleld magnet winding to those in the arma- 
nae pE to change as the voltage applied to the motor is 
varied. 


964,664. ARC-LAMP. George M. Little, Pittsburg, Pa., assignor 
to Westinghouse Electric & Manufacturing Company. Filed 
May 6, 1907. In combination with a casing having an aperture 
the walls of which are flared inwardly, are angularly disposed 
vanes located upon the exterior of the casing and extending 
across the aperture. 


964.665. STARTING DEVICE FOR ELECTRIC LAMPS. George 
M. Little, Pittsburg, Pa., assignor to Westinghouse Electric 
& Manufacturing Company. Filed May 6, 1907. There are 
means comprising an electromagnet winding, for moving the 
electrodes into and out of engagement, a switch (for shunting 
the electromagnet winding) comprising a stationary member 
and a reciprocatory member actuated by the means for moving 
the electrodes into and out of engagement (these members 
engaging during a portion of the movement of the reciprocat- 
ing member in each direction), means interposed in the path 
of the reciprocatory switch member for preventing the same 
from engaging the stationary member until near the limit of 
its travel in one direction, and for maintaining the members 
in engagement during the first portion of the travel of the 
member in the opposite direction, and means for delaying 
movement of the reciprocatory member in one direction. 


964.666. CASING FOR ARC-LAMPS. George M. Little. Pittsburg, 
Pa., assignor to Westinghouse Electric & Manufacturing Com- 
pany. Filed May 6, 1907. A top for the casing comprises 
two spaced parallel plates of the samé diameter the edges of 
which are joined by vanes, and a chimney tube that projects 
through and above the lower plate. 


964,687. BATTERY AND HOLDER. George Lewis Patterson, New 
York, N. Y., assignor to Alice C. Patterson, New York, N. Y. 
Filed May 26, 1908. The holder comprises an insulating head, 
a holder element comprising two socket members anchored in 
the head and insulated from each other, a battery cell, and 
two terminals adapted to the sockets respectively, the sockets 
and terminals being nonsymmetrical in arrangement to pre- 
vent reversal of polarity. 

964,691. ARC-LAMP. Richard Fleming and Cromwell A. B. Hal- 
vorson, Jr., Lynn, Mass., assignors to General Electric Com- 
pany. Filed Jan. 16, 1906. The arc lamp includes a movable 
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member, an actuating device, a lever pivoted to the actuating 
device, and a pair of clutch members mechanically connected 
to the lever, one at each side of the point of connection of the 
lever to the actuating device, each of the clutch members en- 
gaging the movable member. 

964,692. INCANDESCENT ELECTRIC LAMP. Edwin W. Rice, Jr., 
Schenectady, N. Y., assignor to General Electric Company. 
Filed Sept. 13, 1907. In combination with a metal filament 
held under tension between supports are means for preventing 
free vibration of the filament. 

964,710. ELECTRIC SIGNALING SYSTEM. John D. Taylor. 
Edgewood Park, Pa., assignor to The Union Switch and Signal 
Company, Swissvale, Pa. Filed April 28, 1908. A block sig- 


naling system. 

964,711. ELECTROMAGNETICALLY-OPERATED SWITCH. John 
F. Tritle, Schenectady, N. Y., assignor to General Electric 
Company. Filed July 1, 1908. Describes the mechanism in 


detail. 

964,714. ALTERNATING-CURRENT MOTOR. Per Utne. New 
York, N. Y., assignor to The Union Switch and Signal Com- 
pany, Swissvale, Pa. Filed March 25, 1909. In combination 
with a rotatable nonmagnetic metal armature are a pair of 
magnets, each having a plurality of pole-pieces arranged on 
opposite sides of the armature, and means for polarizing the 
pole-pieces to have certain of them to co-act to produce a 
turning torque on the armature in one direction, while the 
others neutralize each other to produce no turning torque on 
the armature. 

964,722, APPARATUS FOR CASTING MOLTEN MATERIAL. 
Kirke West, New York, N. Y., assignor to United States Graph- 
otype Company, New York, N. Y. Filed Dec. 28. 1905. A metal 
founding apparatus includes a duct having a nozzle, a strap 
surrounding this nozzle, and means for passing a current 
through a divided circuit including the strap, one branch of 
which includes the duct. 

964,737. INSULATED DISTRIBUTER FOR ELECTRIC SERVICE- 
WIRES. John B. Ashley, Seattle, Wash. Filed July 14. 1909. 
An insulating casing entirely surrounds the wire-distributing 
support; a plurality of divisions are carried by the casing 
and the support and adapted to receive a plurality of wires; 
and means engaging the casing surround the support and are 
adapted to support both the casing and the support. 


964,741. CONTACT-FORMER OR LINE-TAPPER. Charles A. 
Beghtol, Canon City, Colo. Filed July 3, 1908. A contact 
former or line tapper comprises a threaded shank having & 
wire receiving passage extending transversely therethrough, 
and an insulation cutting knife carried by the shank. 


964,742. DYNAMO-ELECTRIC MACHINE. Bernard Arthur Beh- 
rend, Norwood, Ohio, assignor, by direct and mesne assign- 
ments to The Bullock Electric Manufacturing Company and 
Allis-Chalmers Company. Filed December 23, 1904. In @ 
multicommutator dynamo-electric machine there are positive 
and negative collecting devices for each commutator, the posi- 
tive collecting devices for one commutator having a resistance 
materially greater than the negative collecting devices for the 
same commutator, and the positive collecting devices for the 
second commutator having a resistance materially less than 
the negative collecting devices for the second commutator. 


964,743. TIMING SYSTEM. ` Theodore S. Bindschedler, Detroit, 
Mich. Filed November 15, 1909. A vibrator for timing the 
hair springs of clocks and watches, comprises a lever, electri- 
cal means for vibrating the lever in unison with a master 
clock, means for supporting a hair spring and balance wheel 
below the lever, means supported on the lever for holding 
and determining the lengths of the springs, and means for 
marking or timing the springs to indicate the point of pinning 
the springs to the clock or watch movements, 


964,751. MOTOR CONTROL. Eugene R. Carichoff, Schenectady. 
N. Y., assignor to General Electric Company. Filed April 27, 
1908. A resistance-controlling device comprises a resistance. 
a plurality of separated contact blocks movably suspended one 
from another and connected to different points on the resist- 
ance, and a movable member adapted to short-circuit the re- 
sistance step-by-step by engaging and moving the blocks suc- 
cessively. 

964,759. ELECTRIC HEATER. Archibald S. Cubitt, Pittsfield, 
Mass., assignor to General Electric Company. Filed February 
16, 1910. An electric heater comprises a plurality of coils 
supported at their ends and connected to operate in multiple. 
and an intermediate support common to the coils and elec- 
trically connecting the same at equipotential points. 


964,760. ELECTRIC-CURRENT INTERRUPTER. Peter B. Cum- 
ings, Fremont, Neb. Filed August 28, 1908. A clamp for elec- 
tric conductors comprises a base, a spring member connected 
near one end to the base and having a free end normally 
raised from the base, a plate positioned under the free end 
of the spring member and arranged to be engaged by a con- 
ductor, standards on the plate, and a pivoted member on the 
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standards operable to engage the spring member and clamp 
the conductor between the spring member and the plate. 


964,770. DYNAMO-ELECTRIC MACHINE. Joseph P. Feeney, 
Schenectady, N. Y., assignor to General Electric Company. 
Original application Filed April 6, 1908. Divided and this 
application filed December 29, 1909. Means for holding the end 
turns in place against centrifugal force comprise members 
having portions interlockihg with the members mounted on 
the supporting member. 


964,793. METHOD OF OPERATING AND CONTROLLING SINGLE- 


PHASE ALTERNATING-CURRENT MOTORS. Benjamin G. 
Lamme, Pittsburg, Pa., assignor to Westinghouse Electric and 
Manufacturing Company. Original application filed May 3, 1904. 
Divided and this application filed July 9, 1906. The method of 
regulating an alternating-current motor having series-connected 
armature and field magnet windings, consists in adjusting the 
speed thereof in a plurality of steps or gradations and in caus- 
ing the ratio of the ampere-turns in the field-magnet winding 
to the ampere-turns in the armature winding to vary directly 
as the, speed. 

964,794. SYSTEM OF CONTROL FOR ELECTRIC MOTORS. Ben- 
jamin G. Lamme, Pittsburg, Pa., assignor to Westinghouse Elec- 
tric and Manufacturing Company. Original application filed 
May 3, 1904. In combination with a plurality of electric motors 
having series-connected field magnet and armature windings, 
are means for adjusting the circuit relations of the field mag- 
net windings to obtain a comparatively small number of field 
ampere-turns for each of a plurality of lower speeds and a 
larger number for each of a plurality of higher speeds. 

964.598. ELECTRIC SWITCH. Charles F. Lewis, New York, N. Y. 
Filed May 31, 1906. A sliding-rod switch. 

964,819. LOOSE-MOTION DEVICE FOR ELECTRIC CONTROL- 
LERS. Richard Van R. Sill. Newark, N. J.. assignor of two- 


964.620.- DYNAMO-ELECTRIC MACHINE. 


thirds to Alphonzo E. Pelham, New York, N. Y. Filed June 10, 
1909. In combination with the rotary shaft having an arm 
keyed thereon, are means for rotating the shaft, a drum mount- 
ed on the shaft having a star wheel equipped with a stud, the 
drum being capable of rotation independently of the shaft, a 
spring actuated pawl co-acting with the star wheel, a pair of 
jaws fulcrumed on the shaft and adapted to receive the arm 
and the stud between them, and a spring tending to hold the 
jaws closed. 

964,830. SYSTEM OF ELECTRICAL DISTRIBUTION. Joseph Les- 
ter Woodbridge, Philadelphia, Pa. Filed July 29, 1909. In com- 
bination with generating apparatus and a storage battery 
and its complemental booster and booster regulator operating 
to relieve the generating apparatus of quick fluctuations of 
load and to gradually transfer slower fluctuations of load 
from the battery to the generating apparatus, is an electro- 
lytic valve operatively arranged in respect to the booster for 
limiting such transfer of load to the generating apparatus. 


964,836. AUTOMATIC SWITCH. Charles R. Austin, Longbeach, 
Cal. Filed April 30, 1907. An automatic switch for telephone 
or other systems comprises a series of fixed contacts, a 
movable contact, a carrier for the movable contact, a recipro- 
cating electromagnetic operating means connected to the 
carrier to cause the movable contact to move progressively 
by a single movement over the series of fixed contacts, elec 
tromagnetically controlled stop means for the carrier, and an 
operating circuit for the stop means. 


964,848. COIN-CONTROLLED MECHANISM. Herbert A. Bullard, 
Mill Valley, Cal. Filed September 13, 1909. A selective 
mechanism includes coin-gripping means, a slideway in which 
the coin-gripping means is movable, stop means to limit the 
movement of the gripping means in the slideway. and means 
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controlled by the thickness of the coin gripped to control the 
stop means. 

964.863. SEPARABLE ATTACHMENT-PLUG. Harvey Hubbell. 
Bridgeport, Conn. Filed August 25, 1909. An attachment 
plug comprises a shell having a longitudinal slot and a spring 
lying in the slot and attached to the shell below the slot, 
and having at its upper end an engaging portion adapted to 
engage the thread of a screw shell to retain the plug in 
place. 

964,891. MOTOR-CAM FOR DOOR-LOCKS. Bror E. Westlin. 
Arlington, N. J., assignor to Otis Elevator Company, Jersey 
City, N. J. Filed November 4, 1907. An elevator-door lock- 
apparatus comprises a motor mounted in fixed position, a 
motor pulley, a cam, and a flexible connection between the 
cam and pulley. 

964.892. DAMPER-REGULATING MECHANISM. Benjamin €C. 
Wickes, Auburn, N. Y. Filed December 9, 1909. Includes 
an electric control for the valve mechanism. 


964,953. CURRENT DISTRIBUTING AND COLLECTING MECH. 
ANISM FOR ELECTRIC RAILWAYS. Farley G. Clark, New 
York, N. Y. Filed October 7, 1908. In combination with a 
car having a transverse way, is a carriage adapted to recipro- 
cate along this way, a turret supported by the carriage and 
adapted to turn thereon, an arm carried by the turret and 
adapted to turn thereon, a contact piece, and means connect- 
ing the contact piece with the arm, whereby the contact piece 
is movable horizontally and vertically relatively to the arm 

964,961. CABLE CONSTRUCTION. Henry W. Fisher, Pittsburg. 
Pa.. assignor to Standard Underground Cable Company, Pitts- 
burg, Pa. Filed March 24, 1910. A thermal couple has itg 
members assembled with the cable conductor in the make-up 
of the cable. 

964,969. ELECTRIC-WIRE COUPLING. Angust H. Hesterhage n. 
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"64.021.--HOT-WIRE ELECTRICAL MEASUR- "65.047. SYSTEM AND APPARATUS FOK 
ING INSTRUMENT. 


MEASURING TELEPHONE SERVICE 


Jersey City, N. J. Filed April 14, 1919. The coupling com- 
prises a base plate of non-conducting material, a metallic 
coupling plate formed on {ts back side with a shouldered 
anchor which is embedded in the base section, and also 
formed with screw holes for binding screws, a cap of non- 
conducting material fitting over the base, and securing screw 
passing through one section and engaging with a nut em 
bedded in the other sectlon. 

964,994. STORAGE BATTERY INDICATOR. Paul Max Marko. 
New York, N. Y. Filed December 14. 1909. In combination 
with a storage-hattery cell having positive and negative ter- 
minals. are a casing inclosing the same, a voltmeter carried 
by one wall of the casing, a constant resistance (equaling the 
normal load on the battery and disposed within the casing) 
comprising an incandescent lamp and an asbestos sleeve in- 
closing the lamp, the resistance and the voltmeter being 
arranged in parallel between the terminals of the cell. and 
the circuit through each being normally broken, the resist- 
ance and the connections thereto being supported and con- 
cealed by a filling of insulated material between the cell and 
the wall of the casing. 

965,017. SELECTIVE SIGNALING SYSTEM. Harry O. Rugh. 
Sandwich, IN., assignor to Sandwich Electric Company. Sand- 
wich, IN. Filed February 15, 1909. <A telephone system. 


965,028. RAILWAY SIGNALING APPARATUS. Philip H. Shue. 
Denver, Colo. Filed May 17, 1909. A track instrument for 
completing a circuit through a signaling device comprises 
two movable elements arranged successively along a railway 
track to be actuated by a passing train, electrical contacts 
associated with one of the elements so as to be brought in 
engagement when the latter is moved in one direction. and 
means actuated by movement of the second element, whereby 
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the first-named element. affecting the position of 


965,047. SYSTEM AND APPARATUS FOR MEASURING TELE. 
PHONE SERVICE. Harold D. Stroud and Charles W. Mahon, 
Chicago, Ill. Filed February 6, 1905. An automatic substation 
telephone equipment comprises a transmitter, a calling mech- 
anism, a movable part of which is adapted to be moved suc- 
cessively to obtain a telephone connection of a class for which 
a charge becomes payable, means in connection with the 
movable part adapted to render the transmitter inoperative 
upon the second or subsequent moving of the movable part, 
and means for rendering the transmitter operative upon the 
deposit of a coin or token of predetermined characteristics. 


965,060. SPACE TELEGRAPHY. Clifford D. Babcock, New York, 
N. Y., assignor to United Wireless Telegraph Company, New 
York, N. Y. Filed July 17, 1907. An oscillation producer. 


965,062. CHOKE-COIL. Harry J. Beck, Philipsburg, Pa. Filed 
September 2, 1909. Standards are mounted on a base and 
provided with sockets with an angular core seated therein; 
coils are slidably mounted on the core, and a flexible con- 
aR between the coils connects the same electrically in 
series. 


965,066. AUTOMATIC ELECTRIC PARCEL-CARRIER. Colquitt 
H. Bigby, Doddridge, Ark., assignor of one-third to James L. 
Crane and one-third to Charles A. Miers, Doddridge, Ark. 
Filed July 16, 1909. The device includes extended tracks, a 
carrier adapted to the tracks and provided with an electric 

` motor receiving current from the tracks, a suspended basket 
or receptacle in pendant relation to the carrier, and a cut- 
out in the motor circuit maintained by the receptacle in 
closed-circuit position when the carrier is moving on a level 


965,142. —METHOD OF MAKING SILICON CARBIDE. 


or unhill, and movable by the pendent receptacle to the open- 
circuit position when the carrier is going down hill. 


965,084. MEANS FOR TRANSMITTING POWER. Charles Cleiren, 
Brussels, Belgium. Filed January 19, 1909. Means for trans- 
mitting power comprise a driving shaft, a driven shaft, a 
motor electric coupling, a clutch for causing the two elements 
of the coupling to turn at the same speed, one of the elements 
of the coupling being driven by the driving shaft, and the 
other element driving the driven shaft, the mechanical con- 
nections being so made that the necessary maximum couple 
on the driven shaft is obtained when the two elements turn 
at the same speed. An electric generator driven by the 
driving shaft sends its current into both elements of the 
coupling. 

965,103. ELECTRICAL CONTACT. Gilbert W. Goodridge, Bridge- 
port, Conn., assignor to The Bryant Electric Company, Bridge- 
port, Conn. Filed May 11, 1910. The contact comprises cupped 
members of different diameters, the lesser being inverted and 
sliding within the greater as a plunger and being offset adja- 
cent its open end, the sides of the other member being slit 
adjacent its open end to form a plurality of lugs some of 
which are thrown in to engage the shoulder on the smaller 
member, in combination with a spring confined between the 
members and tending to force them apart. 

965,123. INSULATOR. Charles Smithson and John W. Osborne, 
Winchester, Ill.; said Osborne assignor to said Smithson. 
Filed September 23, 1909. An insulator comprises a hood, a 
support comprising a flat body adapted to fit within the hood 
and a central exteriorly threaded stem, strips of insulating 
material interposed between the hood and the body of the 
support and means for clamping the body of the support in 
position. 

965,189. STARTING DEVICE FOR ARC-LAMPS. George M. Lit- 
tle, Pittsburg, Pa., assignor to Westinghouse Electric and 
Manufacturing Company. Filed September 3, 1907. In com- 
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bination with electrodes, and means, comprising an electro- 
Magnet winding, for moving the same into and out of engage- 
ment, is a switch for governing a shunt to the electromagnet 
winding; a thermostatic actuating device for the switch has 
a conductor in series with the electromagnet winding, and an 
armature carried by the switch is subject to the influence 
of the winding. 


965,142. METHOD OF MAKING SILICON CARBIDE. Frank J. 
Tone, Niagara Falls, N. Y., assignor to Carborundum Com- 
pany, Niagara Falls, N. Y. Filed January 7, 1909. The method 
consists in providing a charge of silicious and carbonaceous 
material in substantially reacting proportions, around a core 
of conducting resistance material continuously supplying cur- 
rent to the conducting resistance material, moving the resist- 
ance material and charge during the passage of the current, 
and supplying resistance material and charge material at 
one point in the movement and removing it at another point 
in the movement. 


PATENTS THAT HAVE EXPIRED. 


Following is a list of the electrical patents (issued by the 

United States Patent Office) that expired August 1, 1910: 

502,272. SYSTEM OF ELECTRIC DISTRIBUTION. Edward M. 
Bentley, Boston, Mass. 

502,273. CARBON-HOLDER FOR ARC LAMPS. Sigmund Berg- 
mann, New York, N. Y. 

502,287. ELECTRICAL CASH REGISTER, RECORDER, AND IN- 
DICATOR. Leo Ehrlich, St. Louis, Mo. 

502,297. ELECTRIC LOCOMOTIVE. Rudolph M. Hunter, Phila- 
delphia, Pa. 

502,300. ELECTRIC-POLE CHANGER. Charles E. Kells, Jr., New 
Orleans, La. 

502,315. ELECTRICAL INDICATOR FOR ELEVATORS. Eugene 
E. Peirce, Boston, Mass. 

502,322. ELECTRIC INCANDESCENT LAMP. Paul Scharf, Vi- 
enna, Austria-Hungary. 

502,325. ELECTRIC JAIL. Charles H. Sparks, St. Louis, Mo. 

502,330. FUSIBLE CUT-OUT. Elihu Thomson, Swampscott, Mass. 

502.340. RHEOSTAT. James J. Wood, Fort Wayne, Ind. 

502,358. ELECTRIC CABLE. Theodore Guilleaume, Cologne, Ger- 
many. 

502,377. ELECTRIC MOTOR OR DYNAMO. Samuel Paugh, In- 
dianapolis, Ind. 

502,381. ELECTRIC SYNCHRONIZER FOR CLOCKS. Henry S. 
Prentiss, Elizabeth, N. J. 

502,384. DYNAMO-ELECTRIC MACHINE OR MOTOR. Harris J. 
Ryan, Ithaca, N. Y. 

502,398. PORTABLE TELEPHONE. Brown S. Flanders, Boston, 
Mass. 

e E TELEMETER. Charles H. Haskins, New York, 
N. 


502,405. GALVANIC BATTERY. Edward H. Lyon, Brooklyn. N. Y. 

502,444. ELECTRIC REGULATOR. Daniel M. Moore, New York, 
N. Y. 

502,454. METHOD OF AND APPARATUS FOR MEASURING 
ELECTRICITY. Aloar Aberg, Helsingfors. Finland. 

502,465. MEANS FOR PROTECTING THE CARBON-HOLDERS 
OF ELECTRIC-ARC LAMPS. Jacob F. Mehren, Chicago, Ill. 

502,466. TELEPHONE CIRCUIT AND APPARATUS. James L. 
McQuarrie, Boston, Mass. 

502,471. ELECTRIC ARC LAMP. Charles E. Scribner, Chicago, Il. 

502,472. ELECTRIC ANNUNCIATOR. Theodore Spencer, Cam- 
bridge, Mass. 

502,487. TRIP FOR RELEASING HORSES. 
Trenton, N. J. 

502,494. ELECTRICAL HEATER. Charles E. Jones, Elgin, Ill. 

502,518. AUTOMATIC CUT-OUT. Carl Hoffmann, Berlin, Germany. 

502,519. TWO-POLE SWITCH. Carl Hoffmann, Berlin, Germany. 

502,530. ELECTRIC-RAILWAY TROLLEY BASE. Otto Rau, Jer- 
sey City, N. J. 

502.535. CIRCUIT-CONTROLLING MECHANISM FOR ARC 
LAMPS. Charles E. Scribner, Chicago, Ill. 

502,536. ELECTRIC-ARC LAMP. Charles E. Scribner, Chicago, Ill. 

502,538. CONVERTER SYSTEM FOR ELECTRIC RAILWAYS. 
Georg W. Von Siemens, Berlin, Germany. 

502,539. ELECTRIC-RAILWAY SYSTEM. Georg W. Siemens, Ber- 
lin, Germany. 

502,541. ELECTRIC SAFETY-FUSE. Carl Thalacker, Charlotten- 
burg, Germany. 

502,624. ELECTRIC WATER-WHEEL REGULATOR. Engene R. 
Holcomb, Portland, Ore. 

502,626. ELECTRIC SIGNAL APPARATUS. Jacob W. Lattig, 
Easton, Pa. 

502,655. SOCKET FOR INCANDESCENT ELECTRIC LAMPS. 
Waldo C. Bryant, Bridgeport, Conn. 

502,660. ELECTRIC SWITCHBOARD SIGNAL. Francis W. Dun- 
bar, New York, N. Y. 

502,670. MAGNETO-ELECTRIC MACHINE. Frank X. Hofbauer, 
Newark, N. J. 

502,682. DISTRIBUTION OF ALTERNATING ELECTRIC CUR- 
RENTS, Wilhelm von Siemens, Berlin, Germany. 

502.687. ARC LAMP FRAME, August Weber, Schenectady, N. Y. 


Charles C. Drake. 
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DO WE ADVERTISE ENOUGH? 

The United States has long been known as the pioneer 
in advertising and as the leading country in projecting and 
managing ‘‘World’s Fairs,’’ and yet the news comes from 
abroad that the American exhibit at the Brussels Exposition 
is absolutely insignificant as compared with those of the 
European countries. 

Mr. Slason Thompson, in a letter to the editor of the 
Chicago Fccord-Herald, says in part: ‘‘When we asked to 
be directed to the American exhibit, officials, barkers and 
exhibitors either shook their heads or stared at us in pitying 
wonder. After having been sent on half-a-dozen wild-goose 
chases into opposite wings of the grounds, we finally got 
hold of a map of the buildings, and there, sandwiched in 
between Japan and Switzerland, we found the red and white 
stripes which served as the guiding stars to our weary foot- 
steps. And what do you guess we found as the reward for 
all our patriotic pains? An exhibit worthy of the greatest 
republic on the face of the globe, in the one hundred and 
twenty-first year of its remarkable prosperity? Not by the 
strongest expression you can think of. So far as we could 
perceive, the entire exhibit of the United States consisted 
of typewriters (machines, not operators), sewing machines, 
eandy-working machines and two $435 autos. Only these 
and nothing more! Secretary Knox ought to be ashamed of 
permitting the exposition to go by with such a paltry and 
humihating showing on our part. There is not a state in 
the Union that should not have had a better exhibit than 
that made for the United States. No description can do 
justice to its insignificance, and all talk of promoting our 
export trade in the face of the invidious comparison inev- 
itable from its contemplation is paltering with a momentous 
opportunity.” 

A glance over recent issues of the ELECTRICAL REVIEW 
AND WESTERN ELECTRICIAN will show that this is probably a 
record year for expositions in foreign lands, and that there 
are great opportunities for American representation in these 
international shows, especially in South America, where our 
sister republics are holding, or will hold in the near future, 
centennial anniversaries of their respective independencies. 
Cannot our Government at Washington spare a little time 
from its interference in foreign affairs, which is making the 
United States extremely unpopular—to say the least of it— 
in certain quarters, to promote our growing forcign trade in 
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The British 
and Germans, our greatest competitors, are doing this, and 
Why 
cannot we do something in this line, and be a leader where 


an effort to keep up with foreign expansion? 
their foreign trade is increasing in due proportion. 


at present we are hardly a follower? 

The manufacturers and exporters are also to blame for 
their lack of initiative in this matter. Perhaps much of this 
is due to their not being informed in due time of the date, 
extent and importance of impending expositions. lf this is 
so, then there seems to be room for some co-operative aetion, 
such as the appointment of a committee or representative 
of the principal manufacturers and exporters, with the ob- 
ject of acquiring definite and timely information of future 
foreign expositions. Failing this, some arrangement might 
possibly be made with the Bureau of Manufactures, Wash- 
ington, D. C. Thus the Bureau, which receives regular re- 
ports of these matters from our consular officials abroad, 
might make up a mailing list of the principal manufacturers 
or exporters, or of the chambers of commerce, and notify 
these in due course of proposed expositions abroad. 

THE WIRELESS AS A POLICE HELP. — 

Notorious because of its worldwide publicity, theatrical 
in its development, the sordid tragedy of ‘‘Belle Elmore,’’ 
the former London music-hall favorite, has excelled the 
wonderful detective stories of Conan Doyle and Gaboriau 
by the intervention of that modern Sherlock Holmes, the 
wireless telegraph. | 
Dr. Haw- 


ley Harvey Crippen, an American dentist, is charged with 


The alleged murder was itself prosaic enough. 


murdering his wife, the vaudeville artiste mentioned above, 
in a London house. He 
slipped away from the Scotland Yard detectives, and, with 
his alleged accomplice and former amanuensis, Miss Ethel 


The details do not matter here. 


Clare Leneve, went to Antwerp, and finally embarked for 
Canada on the liner Montrose. Meanwhile, by wire and 
cable, the police of two continents were called in to aid in 
the search for the fugitives. It was supposed that the sus- 
pects might have sailed for America, and all outgoing ships 
from European ports were closely watched, and a wireless 
net was drawn around the liners at sea which were equipped 
with radiotelegraphic apparatus. 

Word was flashed from the Montrose that the suspects 
were probably aboard that vessel. A Scotland Yard detec- 
tive followed the Montrose on a faster ship, and arrived in 
Canada ahead of the other boat, meanwhile keeping in 
wireless communication with the slower vessel during the 
greater part of the trip. With the arrival of the Montrose 
at Father Point, Canada, on July 31 last, the English de- 


tective boarded the ship with the pilot and apprehended 


the fugitives. 

Thus did the wireless accomplish its first recorded feat 
as a detective agent from land to a ship in midocean. With 
the perfection of wireless telephotography, now almost past 
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the experimental stage, a fugitive from justice will be less 
safe on a ship than on land where his possibilities of escape 
from observation and apprehension are, of course, much 
greater. 

The electrice light on land has caused crime to be much 
less frequent. The telegraph and telephone have rendered 
invaluable aid to the police on innumerable occasions. And 
now the wireless telegraph has established itself in a way 
in which probably no other agent would be of service. 
Electricity is not only binding this world closer together 
and making it a better place in which to live, but it is also 
rendering it as safe as was England under the rigid laws 
of the old Saxon king, when, according to the ancient chron- 
icler, a man could walk from one end of the kingdom to 
the other witb a bosomful of gold without fear of moles- 
tation. 


THE OHIO ELECTRIC LIGHT ASSOCIATION. 
e The sixteenth annual convention of the Ohio Electric 
Light Association was held on Tuesday, Wednesday and 
Thursday, July 26, 27 and 28, at the Breakers Hotel, Cedar 
Point, Ohio. ; 

This association is one of the most representative state 
At the convention 
just closed there was a fine representation of central-station 


associations in the electrical fraternity. 


men and an enthusiastic attendance of manufacturers’ rep- 
resentatives. The appointments were complete, and a thor- 
oughly enjoyable holiday session was the reward of those 
who attended this convention. While the weather during 
the sessions was extremely hot, a comprehensive list of 
papers was disposed of and, although the discussion was 
not far-reaching and, in fact, rather desultory in character, 
it is believed that a great deal of good was accomplished. 

It is unfortunate that the paper by Mr. Booth on ‘‘The 
Tungsten Lamp vs. Central-Station Earnings,” and the 
paper by Mr. Gardiner on ‘‘An Outline of an Equitable 
Power Rate’’ did not receive more attention from those 
present. Central-station men seemed to dodge this issue. 
Of course, they know their business better than we do, and 
it may be good policy to believe that so long as new cus- 
tomers can be added to the lines to take up the energy 
released through the introduction of more efficient consum- 
ing devices, or so long as customers can be persuaded to 
use more energy without increasing their bills, a change in 
methods is unnecessary. On the other hand, there are 
central-station managers who believe that it is possible for 
a saturation point to be reached and that the production of a 
lamp operating on a fraction of a watt will spell financial 
distress under the system of charging for current on 4 
straight meter basis. 

Under the leadership of some of the more enterprising 
ones, however, this subject is being given thought and 
study, and without doubt there will be elucidated some 
practical system of charging which will eliminate any 
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necessity for further change, no matter how effielent may 
become the current-consunming apparatus. 

In connection with the general spirit of wholesomeness 
and cordiality which made this convention a most happy 
oceasion, too much eredit eannot be given to the Committee 
on Arrangements, and to that generous and indefatigable 
spirit, D. L. Gaskill, secretary of the association. Whenever 
the comfort of the visitors was in question or the perfecting 
of detail in connection with any of the numerous functions 
attendant upon the conduct of the convention was involved, 
Mr. Gaskill was ever ready with a pleasant word and a 
ready solution. The association is also to be congratulated 
upon the large attendanee and fine representation of ladies 


during the entire session. 
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THE TELEPHONE IN ENGLAND AND AMERICA. 

The account of the telephone in England, as related by 
Mr. Casson in this issue, does not put telephone development 
in that country in a very favorable light as compared with its 
condition in America. Another point of view in the compari- 
son is furnished by the report of Major W. A. J. O'Meara, 
Engineer-in-Chief of the British Post Office, who made a tour 
of inspection in this country last year, and has recorded his 
impressions in the Post Office Electrical Engincers’ Journal. 

The difference between the administration of a British 
publie department and an American corporation is large and 
impressive, but Major O’Meara was particularly struck with 
the broad-mindedness of the American officials, with the 
organization and relation of the commercial, constructing and 
operating departments, with the close relation between the 
operating companies and the manufacturers, and with the 
responsibility which is placed upon the subordinates. 

This question of pushing responsibility down the line 1s 
one which may well be taken to heart by every superin- 
tendent. If there are always certain things regarding which 
every man must exercise his judgment, and take the responsi- 
bility for that judgment, a spirit of enthusiasm and loyalty is 
aroused which will produce results of a superior order, As 
Major O’Meara truly says: ‘‘The cost of the mistakes 
which may be made from time to time is paid for many times 
over by the greatly increased output of work of every official. 
Such an arrangement also has the merit of developing the 
most useful attributes of man, and hence there is no lack of 
the proper material for filling the highest administrative 


posts. ’’ 


ee a 


GETTING AN INTRODUCTION. 

In ordinary business transactions the obtaining of a 
Proper introduction to the right party is often the means 
of achieving a successful result, and so it is with elec- 
tricity. Many thousands of customers have been intro- 
duced to the benefits of electrivity for other than lighting 
purposes by the simple means of putting out electric flat- 
irons on the one-month’s-trial system, selling electric 
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toasters on the easy-payment plan, ete.. and many more 
householders will yet be converted by the same or similar 
means, 

When a prospective customer ean be persuaded to 
make a free trial of electrieity for heating or power pur- 
poses, every endeavor should be put forth to get him in- 
terested in this wav. 

There is a tremendous field open for the use of eleetrie- 
ity in building and contracting, and a little liberality by 
the central stations will soon be rewarded by the ‘*eon- 
version” of even the most conservative of builders. One 
of the best devices to use as the entering wedge is the 
electric soldering iron. Its eost is meonsiderable, it uses 
but a small amount of current, and its advantages over the 
ordinary iron are legion. There are plenty of housewives 
using the electric flatiron today who ‘would not be with- 
out it for $500,” and the same applies to the workman who 
onee tries the electrie soldering iron. Many of the ladies 
who obtained their first introduction to eleetrie heating 
through the electrice iron are now using electric percola- 
tors, toasters, washing machines, and other labor-saving 
utilitarian household applianees, and the builder who 
adopts the electric soldering iron will soon be making in- 


quiries about other eleetrical aids to his profession. 
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THE ELECTRIFICATION OF MINES. 

It is a common saying in some parts of the Rockies and 
perhaps in other mining districts that a considerably larger 
amount of money has been put into mining development 
than has ever been taken out of the mines. The ore is in 
the mines, but the cost of getting it out and refining it often 
exceeds the value of the pure metal. It is in such cases as 
this that eleetrie power generated by a large central station 
is of particular value. 

Mr. O. B. Willeox, viee-president of the Central Colorado 
Power Company, speaking on this subject before the Elec- 
trie Club of Denver, laid particular stress on the economy 
of electric power in mining. Speaking definitely of the 
cost of power he made the statement that a number of min- 
ing companies now supplied with electric power had reported 
a saving of from twenty-five to fifty per eent of their former 
power expenditures. 

This statement may at first sight seem a little exag- 
verated and it may be that every instance would not show 
such a marked saving. Still it opens up a way to put many 
of the mines on a paying basis. Some of the mining proper- 
ties could operate at a profit if it were possible to make a 
saving of even ten per cent over the old operating cost. In 
the greater part of our mining distriets there are a number 
of mine shafts within a comparatively small radius. In 
many parts of the Rocky Mountains the slopes are scattered 
with both working and deserted mines and some of thie 
latter have struggled on for a time and then failed to pay 


only by a small margin. 
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NEW PRESIDENT FOR WESTING- 
HOUSE ELECTRIC. 


EDWIN F. ATKINS, OF BOSTON, ELECTED 
TO SUCCEED GEORGE WESTINGHOUSE. 


At a meeting of the board of direct- 
ors of the Westinghouse Electric and 
Manufacturing Company for organiza- 
tion the following officers were elected : 

Chairman, Robert Mather. 

President, Edwin F. Atkins. 

First Vice-President, E. M. Herr. 

Second Vice-President, L. A. Os- 
borne. 

Third Vice-President and Attorney, 
Charles A. Terry. 

Acting Vice-Presidents, G. W. He- 
bard and H. D. Shute. 

Secretary, W. A. Esselstyn. 

Treasurer and Assistant Secretary, 
T. W. Siemon. 

Auditor and Comptroller, James C. 
Bennett. 

Assistant Auditors, F. E. Craig and 
W. B. Covil, Jr. 

Edwin F. Atkins, who was elected 
president to succeed George Westing- 
house, is of the firm of E. Atkins & 
Company, Boston, and has been, since 
the reorganization of the company, a 
member of the board of directors of 
the Westinghouse Company. Mr. At- 
kins, at the urgent request of the 
board, accepted the election to the 
presidency with the understanding 
that his retention of the position is to 
he temporary and only until the board 
shall select a permanent successor. — 

The change in the presidency of the 
company was not unexpected. It has 
heen known that there was some fric- 
tion between Mr. Westinghouse as 
president and Mr. Mather as chair- 
man of the board, over the financial 
policies of the company. Mr. West- 
inghouse remains a member of the 
hoard, his term expiring in 1912. He 
is the largest single owner of the com- 
pany. 

Mr. Atkins, the newly elected pres- 
lent, is a director in the American 
Sugar Refining Company and is pres- 
ident of the Aetna Mills. 

At the meeting of the board all the 
other officers were re-elected, the meet- 
ing being held at 165 Broadway, New 
York. Ten directors attended this 
meeting, Mr. Westinghouse not being 
present. 

It is believed that E. M. Herr, the 
arst vice-president is ultimately to be 
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chosen as president of the company. 
Mr. Herr has been practically in 
charge of operations for some time, 
owing to the extended vacation 
granted Mr. Westinghouse some 
months ago, and has been mentioned 
frequently of late as the immediate 
successor of Mr. Westinghouse. 

Mr. Atkins’ election does not mean 
any material change in the adminis- 
trative or financial policy of the com- 
pany. The company is now making a 
record output. The report for the 
year ended March 31 last showed earn- 
ings of approximately 7.45 per cent on 
the assenting stock. 

For the month of July so far the 
shipments by cars sent out are more 
than 10 per cent greater than in June. 
Some large orders have been received 
recently, and the outlook for business 
is said to be very good. 

Mr. Mather, chairman of the board, 
was asked about the renewed rumors 
of a closer affiliation of the Westing- 
house and General Electric interests, 
and said. “‘You can say it as coming 
from me that talk of affiliation with 
the General Electric Company is silly, 
and always has been.” 

Among recent improvements, it is 
announced that a tract of land, com- 
prising seventy acres, adjoining the 
property owned by the Westinghouse 
Machine Company has been bought at 
Trafford City by the Westinghouse 
Electric and Manufacturing Company, 
for the purpose of erecting a large 
foundry. The purchase of the ground 
involves an expenditure, it is said, of 


about $250,000, and the foundry will © 


be one of the largest of its kind in 
the world, and 2,500 men will be em- 
ployed. 

When the plant is completed the 
Cleveland foundry, belonging to the 
same company, and the one on the 
north side of Pittsburg, will be central- 
ized at the new location, and thus 
place all of the foundries of the West- 
inghouse interests in one town, making 
great economies possible and reducing 
the cost of shipment of castings to a 
minimum. 


———— -o- —___—_- 


Electrometallurgical Experimental 
Plant in Canada. 

A recent dispatch from Phoenix, 
B. C., states that an electrical lead-zinc 
experimental plant has been erected at 
Cranbrook and that some tests on local 
ore will be made. 
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Chicago Electric Vehicle Manufactur. 
ers’ Association. 

To promote the sale of electric ve- 
hicles and to instruct owners how to 
properly care for them after they have 
been sold are the objects of the Elec- 
tric Vehicle Manufacturers’ Associa- 
tion which has recently been formed in 
Chicago, composed of manufacturers 
and dealers in electric automobiles and 
storage battery men. 

The association, realizing the serious 
drawback encountered by the electric 
vehicle industry through neglect and 
misuse of batteries, will bend its efforts 
to instruct owners and garage keepers 
in this particular. Its aim will be to 
undertake the work in a systematic 
manner, and it expects to open a down- 
town office and employ a manager to 
look after the affairs of the organiza- 
tion. 

At the last meeting of the associa- 
tion, held Thursday, July 21, at the 
Lexington Hotel, it was decided to 
postpone any definite action until the 
fall meeting, which will be held the 
first week in September. 

The association has elected the fol- 
lowing officers: L. E. Burr, Woods 
Motor Vehicle Company, president; 
Ralph Temple, Baker Motor Vehicle 
Company, vice-president; Godfrey H. 
Atkin, Electric Storage Battery Com- 
pany, secretary.; J. C. Cooley, Waverley 
Company, treasurer. The board of 
managers is composed of the president 
and secretary of the association and 
the following directors: E. Louis 
Kuhns, Studebaker Automobile Com- 
pany; F. A. B. Smith, Rauch & Lang 
Carriage Company; John T. Fisher, 
Babcock Electric Carriage Company; 
F. E. Price, Anderson Carriage Com- 
pany, and D. W. O’Brien, Columbus 
Buggy Company. 


Ce ae 
Dry Weather Interferes With Power 
Plants. 

Recent dry weather has dried up the 
Mississippi River to such an extent 
that power development at the hydro- 
electric plants is interfered with to a 
considerable extent. At Minneapolis, 
Minn., it is reported that the river is 
so very low that flour mills are for the 
greater part using steam power. The 
Twin City Rapid Transit Company of 
that city has arranged with the Gen- 
eral Electric Company for use of Min- 
neapolis generated power, and the Gen- 
eral Electric Company will utilize steam 
power. 
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8. E. Doane. 

It is with genuine pleasure that the 
historian whittles his pen and begins 
upon a chronicle of the events which 
have attended the career of this most 
charming man of science and of com- 
mercial activity, Samuel Everett Doane. 
It is a peculiar coincidence that has 
made Mr. Doane and his work syn- 
onymous. The expression ‘‘high eff- 
ciency’’ is applied with equal aptness 
to the man or to the product of his 
talent. 

Samuel Everett Doane was born at 
Swampscott, Mass., on Feb- 
ruary 28, 1870. He was grad- 
uated from the Swampscott 
High School in June, 1886, 
and was associated with the 
Thompson-Houston Company 
at Lynn, Mass., from 1886 
to 1892. He studied under 
tutors, and worked on the 
testing force or in the labo- 
ratory four nights each week 
for six years, and rose from 
office boy to acting engineer 
and assistant foreman of the 
incandescent lamp depart- 
ment. When the lamp de- 
partment at Lynn was shut 
down in 1892 because of the 
panic, all of the employes 
were released with the ex- 
ception of Mr. Doane, who 
was transferred to Harrison, 
N. J. He served with the 
General Electric Company 
from 1892 to 1897, as assist- 
ant engineer of the Harrison 
Lamp Works in 1892 and 
1893, superintendent of the 
Harrison Lamp Works in 
1893 and 1894, acting engi- 
neer of the foreign depart- 
ment at Schenectady later 
on, and from 1897 to 1900 
was superintendent of the Bryan-Marsh 
Company at Marlboro, Mass. 

Upon the formation of the National 
Electric Lamp Association in 1900, Mr. 
Doane was made chief engineer of the 
engineering department, which post he 
has since retained. 

Mr. Doane was married on October 
17, 1900, to Miss Marion M. Jackman, 
and there are two children—Dorothy 
Helen, born on May 20, 1902, and Ed- 
ward Everett, born on February 12, 
1905. 

Mr. Doane is a member of the 
American Institute of Electrical Engi- 
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neers, the American Association for the 
Advancement of Science, the Illumi- 
nating Engineering Society, the Frank- 
lin Institute, the National Electric 
Light Association, Canadian Electrical 
Association, Association of Car Light- 
ing Engineers, Ohio Electric Light 
Association, Ohio Society of Mechan- 
ical, Electrical and Steam Engineers, 
the Rejuvenated Sons of Jove, and the 
Electrical League of Cleveland. 

Mr. Doane represents one of the most 
interesting embodiments of a mind 
adapted to the development of high 


S. E. DOANE, 


Chief Engineer of the Engineering Department, National Electric 


Lamp Association. 


ideals, both in social intercourse and 
in commercial applications, and a body 
physically fit to carry on the active 
enterprise of the mind behind it. He 
is considered to be the most expert 
lamp manufacturer in the country to- 
day, and his prominence has been 
achieved through hard work and pa- 
tient endeavor. 

Within recent years he has been ac- 
tively associated with the movement to 
bring about an equitable and reason- 
able system of charging for central- 
station current, and while as a manu- 
facturer he has been handicapped to 
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a considerable extent in the educational 
effort in which he has been engaged, 
so sincere has been his attitude and 80 
definite and logical the expression of 
his motives, that he has been recog- 
nized as a leader in this direction, and 
his ideas accepted in all sincerity by 
the central-station industry. 

S. E. Doane is not only a man of 
science, a big man physically and an 
enterprising commercial genius, but he 
is a personality of peculiar rareness. 
He is a likable man among a very lik- 
able coterie, and though there may be 
many men who are esteemed 
as highly, when Doane is 
around he holds the center 
of the stage, the admired of 
all admirers. 


Cedar Rapids Electrical 
Ordinance. 

A new electrical ordinance 
has been passed by the Cedar 
Rapids (Iowa) City Council, 
which ineludes the following 
provisions: 

Approved metallic conduits 
shall be used for inclosing 
all concealed electric-light 
or power wiring in new 
buildings, the rewiring of 
old buildings and in new in- 
stallations in old buildings 
or additions thereto located 
within the district known as 
the fire limits. 

All wiring for electric light 
or power hereafter installed 
in churches, theaters and 
other places used for public 
gatherings in the city of 
Cedar Rapids shall be in- 
stalled in suitable approved 
metallic conduits, and all 
such wires thereafter in- 
stalled in unfinished base- 
ments in old buildings other than 
dwellings designed for the oecupaney of 
not more than three families, shal] be 
likewise placed in similar conduits. 


Indiana Electric Light Association. 

The second annual meeting of the 
Indiana Electric Light Association will 
be held at the Denison Hotel, Indian- 
apolis, Ind., August 17 and 18. An ex- 
ceedingly interesting programme has 
been arranged, and the meeting prom- 
ises to be well attended. 

One of the features of the first day 
will be an automobile trip. 


23% 


CO-OPERATION BETWEEN CEN- 
TRAL STATIONS AND MAN- 
UFACTURERS. 


DISCUSSED AT ELECTRIC CLUB OF CHICAGO. 


In furtherance of the plan inaugu- 
rated early in the summer, the meeting 
of the Electrie Club of Chicago, held 
on Wednesday, July 27, was devoted to 
an informal discussion. The subject on 
this occasion was ‘‘Co-operation Be- 
tween the Central Station and Manu- 
facturers of Electrical Appliances,”’ 
and its importance was evidenced by 
the earnestness of the discussion. 

Homer Niesz, president, Cosmopolitan 
Electric Company, Chicago, was first 
to speak. He called attention to the 
enormous demand made upon the man- 
ufacturer by the central station for 
machines and apparatus. Starting with 
the generating station he pointed out 
that the heaviest expenses of a central 
station is its fixed cost for equipment, 
supplies, ete., and the manufacturer de- 
rives the benefit from this investment. 
Likewise, the tansmission system, sub- 
stations, distributing system and cus- 
tomers’ premises were considered, Mr. 
Niesz lllustrating the extent to. which 


the manufacturer receives business 
from the central station. As to his 
opinion regarding the extent with 


which the manufacturer can co-operate 
with the central station, Mr. Niesz said 
that the electric show, held annually, 
offers exeellent opportunities for both 
to come in close touch with each other 
and work together for the good of the 
industry. 

E. L. Callahan of If. M. Byllesby & 
Company, Chicago, spoke of the mer- 
chandising of electrical appliances and 
apparatus. He said that salesmen 
could materially assist central stations 
by spending more time with them and 
actually showing the central-station 
solicitor how to market the various ap- 
paratus and appliances. He compared 
this method with one wherein the sales- 
man induces the central-station man- 
ager to purchase a bill of goods and 
then leaves him to dispose of them as 
best he can. Speaking of new busi- 
ness departments of central stations, 
Mr. Callahan endorsed the methods now 
being employed by progressive com- 
panies. 

S. F. Dibble, of the General Electric 
Company, Chicago, spoke of central 
stations maintaining selling prices of 
electrics’ apparatus. He said that cen- 
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tral stations are bound to incur the ill 
will and consequently the more or less 
Open opposition of the local dealers if 
they follow the practice of selling ap- 
pliances below cost. The sale of a 
motor or other apparatus at less than 
the established price is, according to 
Mr. Dibble, a confession of weakness 
on the part of a sales organization. 
He said that the central station natur- 
ally and logically oecupies the domi- 
nant position in the sale of current- 
consuming devices as well as in the sale 
of current, for the public will accept 
the word of the central-station man as 
to the merits of a piece of apparatus 
in preference to that of the dealer, and 
with this great advantage Mr. Dibble 
maintained that it is not only unnec- 
essary, but distinctly ill-advised, for a 
central station to demoralize prices, 
thereby antagonizing the dealer direct- 
ly and the publie indirectly. 

Speaking from the manufacturers’ 
standpoint, Mr. Dibble said that it 
should be obvious to the central-station 
man that his interests and those of the 
manufacturer are identical. The man- 
ufacturer is producing the hest goods 
he can and is supplying it at a price 
which represents only a fair profit; he 
is furthermore actively assisting the 
central station in the sale of appara- 
tus by supplying attractive advertising 
matter and the personal assistance of 
trained specialists. The central station 
is co-operating by maintaining new 
business departments, carrying stocks 
of appliances, ete., ete. Mr. Dibble 
said that this co-operation is vital to 
the success of both and it should be 
augmented wherever possible. He said 


that in no way ean this be done as 


effectively as by the maintenance of 
proper prices by the central station. 

Ralph Kilner, of the Westinghouse 
Klectric and Manufacturing Company, 
spoke briefly of the value of the ad- 
vertising matter sent to the central 
stations by the manufacturers. He 
said that in preparing advertising mat- 
ter central stations should confer with 
the manufacturers, who are always 
more than willing to supply intelligent 
and up-to-date matter. 

William T. Dean, of the General 
Electrice Company, Chicago, said that 
co-operation was the keynote of the 
policy of the General Electric Com- 
pany. He said this is evidenced by 
the number of specialists and experts 
in every line, retained by the company 
to assist central stations. 
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J. Scribner, of the General Electric 
Company, Chicago, in demonstrating 
the great value of co-operation be- 
tween central stations and manufactur- 
ers of electrical appliances, said that 
if a central station cannot dispose of 
its stock the manufacturer cannot dis- 
pose of his output; therefore, for both 
to be successful there must be co- 
operation. 

C. A. S. Howlett, former president 
of the elub, endorsed the points brought 
out by the previous speakers. He then 
spoke of an engineering building for 
Chicago, suggesting that with the co- 
operation of other societies and organ- 
izations in the city, the Chicago Elec- 
trie Club could erect a building second 
to none in the country. He recom- 
mended that action be taken in the 
fall regarding this matter. 

R. F. Schuchardt spoke briefly of the 
value of missionary work in the elec- 
trical industry. He said that both the 
central station and manufacturer 
should work towards a common end— 
that of popularizing electricity. 

B. G. Jamieson, of the Common- 
wealth Edison Company, Chicago, 
spoke of the value of a commercial 
training for central-station employes. 
He said that it places them in a posi- 
tion to advise the manufacturer as to 
the wants and requirements of the 
trade and thus benefit both. 

The discussion was closed by Glenn 
Marsden, who called attention to the 
electrical contractor, pointing out that 
there should also be a harmonious feel- 
ing between the central station and the 
contractor. 

——_—_~o+-@____ -— 
Pennsylvania Terminal Completed. 
The unveiling of a statue of the late 

president of the Pennsylvania Rail- 
road, A. J. Cassatt, in the new terminal 
station in New York City on August 
1, marked the completion of the tunnel 
and terminal project. 

President McCrea, with the directors 
and other officials of the road, traveled 
from Philadelphia in two special ears, 
and after running through the tunnel 
held a reception in the station. C. 
De Witt Cuyler, on behalf of the di- 
rectors, presented the bronze statue to 
the railroad, and it was accepted by 
Mr. McCrea. The vast enterprise was 
the conception of Mr. Cassatt, and it 
was due to his initiative that the pro- 
ject was started. The terminal station 
will be thrown open to the public in a 
few weeks. 
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Fig. 12 shows the load curve for the 
maximum demand during the years 
1907, 1908 and 1909. It will be noted 
that the maximum demand at the 


power stations is very much less than 
regardless of 


the connected load. 


BY JOHN COFFEE HAYS.? 


the pumping plants operating twenty- 
four hours per day at as near the full 
capacity of the motor as possible. The 
lighting load has no appreciable effect 


on the generating stations during the ° 


time of maximum demand, as it is bal- 


FIG. 11—TULE RIVER POWER HOUSE AND PIPE TRENCH DURING CONSTRUCTION. 


transmission losses, although the 
pumping load is considered extremely 
steady during the irrigation period, 


1 Abstract of a paper presented at the Pacifie 
Coast meeting of the American Institute of Elec- 
trical Engineers, May 6, 1910. The photographs 
are reproduced by the courtesy of the author. 


ae President of the Mt. Whitney Power Com- 
rv. 


anced by a certain amount of power 
used only during the daylight hours. 
Fig. 13 shows the load factor of the 


system, and this also clearly points out 
an important condition to be considered 
in an enterprise of this character, as it 
is comparatively low. 


This curve 


Hydroelectric Power as Applied to Irrigation. —II. 


Including an Illustrated Description of the System and Work of the Mt. Whitney Power Company. 


shows that a large amount of power is 
available for market during the winter 
and spring months, and with such mar- 
ket obtainable, the capacity of the 
generating stations could be greatly 
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FIG. 12. -MAXIMUM LOAD CURVES. 


increased, as the tlow of the rivers is 
greatest at this time. 

Fig. 14 shows the characteristic flow 
of the streams during a very dry sea- 
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FIG. 13.—LOAD-FACTOR CURVE. 


son, and is a combined curve of the 
Tule and Kaweah rivers. All of the 
rivers flowing into the San Joaquin 
vallev have the same general charac- 
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FIG. 14. STEAM-FLOW CHART. 


teristics, and a comparison of the load 
curve and this curve of stream flow 
shows the time of heavy load during 
the period of low water, and the gen- 
erating plant must, therefore, be de- 
signed for the minimum flow of the 
stream unless suitable storage (reser- 
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voirs are available. These reservoir 
sites are available on some of the 
Streams feeding the valley, but are 
scarce and expensive to develop, and 
the plants are designed for the mini- 
mum flow. 

In connection with the load-factor 
curve, it is to be noted that when the 
load factor reaches approximately fifty 
per cent it is necessary to construct an 
additional plant. 

GENERATING STATIONS. 

The generating stations consist at 
the present time of three hydroelectric 
power plants having an aggregate ca- 
pacity of 4,850 kilowatts, and one tur- 
bo-generator steam auxiliary plant hav- 
ing a capacity of 1,000 kilowatts. Two 
of the waterpower plants are on the 
Kaweah River and one on the Tule 
River, the steam auxiliary being in 
Visalia, the principal town on the Sys- 
tem. The fourth waterpower plant, 
which will have a capacity of 3,000 
kilowatts, will also be on the Kaweah 
River. 

Power house No. 1 was the first con- 
structed, and diverts the waters of the 
east fork of the Kaweah River through 
six miles of redwood flume. The plant 
was constructed in 1899, and the flume 
is today perfectly sound and will last 
at least ten years longer before it will 
require replacement. The static head 
obtained is 1,310 feet and the genera- 
tors are driven by overhung wheels on 
the generator shaft. The equipment 
consists of three units of 450 kilowatts 
each, two belt-driven exciters, and 
four 500-kilowatt transformers, one be- 
ing a spare transformer. The trans- 
formers are oil-insulated and were de- 
signed to be self-cooled, but additional 
cooling is obtained by pumping the 
oil through coils on which water is 
sprayed. The transformers are located 
in individual compartments entirely 
separate from the power house, as are 
also the lightning arresters and high- 
tension switches. 

Regulation is manual, controlling 
stands being situated in front of the 
switchboard, two of which operate de- 
flectors which regulate the amount of 
water applied to the wheels by deflect- 
ing the stream, and one of which regu- 
lates the water supply to the third ma- 
chine by a needle nozzle. At the pen- 
stock a regulating reservoir in the form 
of a large flume has been constructed, 
having a capacity of 25,000 cubic feet. 
The main function of this reservoir 


is to smooth out the daily variation of 
stream flow, as, due to the method of 
regulation at the power house, no great 
economy of water can be practiced, al- 
though the needle nozzle allows the 
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and is conducted to the _ penstock 
through fifteen flumes aggregating 
0.87 mile, and 3.1 miles of ditch: The 
flumes are all redwood and the ditch 
is concrete-lined, the ditch construction 


FIG. 15.—TRANSFORMER COMPARTMENT, POWER HOUSE NO. 2. 


regulation of water to some extent. 
Since the other plants have been con- 
structed, however, no regulation is 
done at No. 1, which simply takes a 
certain load and holds it. 
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being used where the slopes will per- 
mit, the flumes being constructed on the 
rough broken ground and to cross ra- 
vines. A concrete-lined penstock reser- 
voir is excavated in the sìde of the hill 
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FIG. 16.—“PIONEERING SUBSTATION,” TO BE REPLACED LATER BY PERMANENT BUILD- 
ING WHEN LOAD WARRANTS CHANGE. 


Plant No. 2 was constructed during 
1904 and put into operation in Janu- 
ary, 1905. The water for this plant is 
diverted from the main Kaweah river, 


having a capacity of 75,000 cubic feet. 
The static head is 360 feet and the pow- 
erhouse equipment consists of three 
units of 500 kilowatts capacity, each 
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direct-connected to high-head turbines 
regulated by Lombard governors. Two 
turbine-driven exciters are installed, 
which are hand-regulated. Seven 350- 
kilowatt step-up transformers are in- 


above the intake of No. 2, thereby us- 
ing the water twice. The static head 
of this plant will be 1,960 feet. 

The transformers at Nos. 1 and 2 are 
arranged on trucks so that they may 


FIG, 17.—NO. 2 DITCH AND FLUME. 


stalled in compartments outside of the 
power house, one being in reserve. The 
transformers are cooled in the same 
manner as those at No. 1 by circulating 
the oil. 


be easily run into the power house 
under the crane for repairs, etc., if 
necessary. In No. 1, individual tracks 
are run from each transformer, and in 
No. 2, a transfer truck is run on the 


FIG. 18.—PORTERVILLE SUBSTATION. 


The No. 3 Kaweah plant, on which 
Construction is just started, will divert 
water from the main Kaweah river, 
which, after passing through a conduit 
ten miles long, will discharge just 


track in front of the transformer com- 
partments, so a transformer may be 
pushed out on to the transfer truck 
and taken to a short piece of track en- 
tering the power house. The switching 
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gear in both stations is arranged so 
that the spare transformer may be im- 
mediately cut in in place of any other 
transformer. 

The buildings at both Nos. 1 and 2 
are constructed of corrugated iron on 
wood frame, the foundations, flgars 
and transformer compartments being 
constructed of concrete. The cerrugat- 
ed iron structure is, for all practical 
purposes, ample, as the climatic con- 
ditions are most favorable, and a pro- 
tection from rain is about the only re- 
quirement necessary. These buildings 
are, however, cold in winter and hot 
in summer, and would not be consid- 
ered strictly permanent or fireproof. 

The third, or Tule River plant, was 
constructed in 1908 and 1909, and 
started operation in September, 1909. 
The water is diverted just above the 
junction of two forks of the river, 
there being two diverting dams and 
headworks from which short flumes 
lead to a point at approximately the 
junction of the river, and join. The 
water is conducted to the penstock 
through 4.5 miles of pine flume, 2.06 
miles of concrete-lined ditch and 880 
feef of inverted siphon pipe, the siphon 
working under a five-foot head and 
having its lowest point 120 feet below 
the conduit grade. This siphon was 
used to cross a long gulch. 

The ditch is lined with concrete and 
excavated well into the mountain, very 
little reliance being placed on the filled 
bank, the water level being only six 
inches above the natural level of the 
downhill slope. The ditch is four and 
one-half feet wide and three feet deep, 
the sides sloping 1 to 1. It is lined 
with concrete two and one-half inches 
thick, over which one-half inch of ce- 
ment plaster is applied. A_ small 
amount of alum was mixed with both 
the concrete and the plaster, which 
renders the lining practically water- 
tight. Due to the steep slope of the 
mountain side and the size and depth 
of the ditch, the sloping of the upper 
bank to a slope of 1 to 1 required con- 
siderable excavation. However, the 
finished product is a most permanent 
piece of construction. The flume is of 
the standard hent-and-stringer con- 
struction, the bents being placed six- 
teen feet apart, and a strip of burlap 
saturated with an asphaltum compound 
is placed under the battens for water- 
proofing. 

At the penstock a regulating reservoir 
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is excavated in the side of the moun- 
tain. A small portion of the upper end 
is five feet deeper than the balance of 
the reservoir and is used as a sandtrap. 
The reservoir is twelve feet deep, 350 
feet long and of an irregular shape, 
varying from twelve to 125 feet in 
width, following the contour of the 
hill. The side slope is one-half to one, 
and it is lined with eight inches of con- 
crete and one-half inch of plaster. A 
concrete wall at the end separates it 
from the penstock. 

The reservoir has a capacity of 175,- 
000 cubic feet, which will operate the 
plant one and three-fourths hours at 
normal load. Therefore, in the case of 
a break in the flume, sufficient time will 
be available to start the steam auxiliary 
plant without interruption of service. 
The reservoir also has sufficient capaci- 
ty to regulate the daily fluctuation of 
stream flow during the low water per- 
iod, so that the highest use may be 
made of the water. The static head is 
1,135 feet, and the whole plant is de- 
signed with a view of ultimately dou- 
bling the present capacity. 

The powerhouse equipment congsts 
of two 1,000-kilowatt units with over- 
hung wheels, Lombard governors, di- 
rectly actuating needle nozzles, an aux- 
iliary nozzle being provided, which 
automatically opens in the event of the 
main needle nozzle closing too quickly 
and ramming the pressure pipe. These 
auxiliary nozzles, when opened, close 
at a predetermined speed regulated by 
the dashpot principle. This arrange- 
ment allows the most economical: use 
of the water. Two exciters, each of 
sufficient capacity for both generators 
are installed, one being driven by a 
waterwheel and one by an induction 
motor. Seven 400-kilowatt water-cooled 
transformers are placed in the trans- 
former room on one side of the power 
house, one transformer being held in 
reserve. Lightning arresters and high- 
tension switches are in a separate 
building. 

The powerhouse building and ar- 
rangement differ from the other plants 
in several respects. The power house 
is constructed of ferroinclave on a steel 
frame, the ferroinclave being plastered 
on each side with one and one-half 
inches of cement plaster, therefore 
making a reinforced concrete roof and 
sides three inches thick. A partition 
of the same thickness divides the gen- 
erating room from the transformer 


room and a similar partition divides the 
transformer room into two compart- 
ments, fireproof doors completing the 
separation. The switch house is con- 
structed of the same material, and both 
buildings have metal window-casings 
and wired-glass windows, no wood be- 
ing used in the construction. The 
above may seem inconsistent after the 
statement that the other powerhouse 
structures were practically sufficient, 
and this would be the case, were it not 
for the fact that the transformers 
which present a certain fire hazard are 
placed in the powerhouse building. 
Also the company has passed the pio- 
neer period, and can, consequently, 
afford a little more permanent con- 
struction. | 

The switching gear and wiring has 
been greatly simplified by connecting 
the transformers in two banks, the 
spare one not being connected. The 


FIG. 19.—POWER HOUSE NO. 2. 


transformer ‘‘railway system’’ is also 


dispensed with, simple rollers being 


provided instead. In the event of an 
accident to one transformer its bank 
may be disconnected, the leads removed 
from the affected transformer, water 
pipes disconnected and the transformer 
skidded to one side. The spare trans- 
former can then be skidded into place 
and connected up and the entire job 
performed in about one hour, certainly 
a short enough time for a system of 
this character. 

In connection with all of the power 
stations, the question of the operator’s 
comfort has been given proper atten- 
tion. From a practical business point 
of view, this is a paying investment, as 
a much better class of men can be pro- 
cured. Comfortable cottages are pro- 
vided, the surrounding grounds are cul- 
tivated and a small ice plant is a part 
of the standard equipment. A few fruit 
trees and a garden will not only great- 
ly improve the looks of the property, 
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but will also greatly reduce the board- 
ing-house expense. 
TRANSMISSION SYSTEM. 

As shown in Fig. 7, the transmission 
system is in the form of a figure 8 or 
a double ring. In this way current is 
available at both sides of any substa- 
tion, thereby giving all of the advan- 
tages of duplicate lines. The main 
transmission line from power houses 
Nos. 1 and 2 feed in at the northeast 
corner of the system and the line from 
the Tule River plant feeds in at the 
center of the system. The steam aux- 
iliary is in the northern ring and can 
consequently feed both ways. The old 
transmission lines have wires spaced 
thirty-six inches, the sawed redwood 
poles being spaced 120 feet apart. The 
new transmission lines in the valley 
consist of a double circuit, the 34,000- 
volt lines being placed on one side of 
the pole and a 6,600-volt distributing 
line on the other side. The circuits 
form equilateral triangles, the apex of 
which point downward; the wires are 
spaced thirty-six inches apart on each 
circuit. The main line from the Tule 
River plant consists of one circuit, the 
poles being of cedar thirty-five and for- 
ty feet in height and spaced 300 feet 
apart. On all new lines a pole spacing 
of from 300 to 420 feet is used, with 
thirty-five- and forty-foot poles, de- 
pending on the character of the coun- 
try. 

The current is distributed from 
twelve substations situated in the var- 
ious towns and settlements, and the 
transmission and distribution systems 
are laid out to provide for additional 
substations as the load increases. The 
substation construction varies, all but 
one having started in the same way, 
namely, as a cheap wood or galvanized 
iron building with the most simple 
switching apparatus, and, as the sub- 
station grows in importance, substan- 
tial brick buildings are constructed 
with more or less elaborate switching 
gear, storerooms and offices. 

The power is distributed at 6,600 
volts and 2,200 volts, two-phase, the 
first distributing being at 2,200 volts; 
6,600 volts eventually proved more sat- 
isfactory on the power circuits. The 
city lighting systems distribute at 2,200 
volts, two-phase, with the exception of 
two new systems, where three-phase 
has been adopted. There are 246 miles 
of 6,600-volt line, fifty-three miles of 
2,200-volt line, and—twenty-eight miles 
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of lighting eireuits of 2,200 volts and 
about the same length of low-voltage 
line with a connected load of 1,190 
kilowatts of lighting trausformers. The 
consumer supplies the secondary trans- 
formers for power supply and the pow- 
er is measured on the primary side of 
these transformers. 

EFFECT OF POWER PUMPING ON LAND 

VALUES, 

While some exception may be taken 
to the statement that the development 
in this section is due almost entirely to 
the application of electric power for 
pumping purposes, it is, at the same 
time, believed to be the case, and this 
seems to be proved by the land values 
where pumped irrigation has heen es- 
tablished. 

Unimproved lands lving south of 
Porterville sold in 1890 for from $5 to 
$7.50 per acre, in 1900 for $10 to $15 
per acre, and in 1909 for $60 per acre 
and higher. Lands north and east of 
Lindsay, which sold in 1895 to 1900 at 
from $35 to $40 per aere, now sell at 
$150 per aere. The assessed values of 
two sections, one three miles northeast 
and the other one mile west of the 
town of Lindsay, show that in the first 
instance the assessed value was $14 per 
acre in 1890, $36 in 1899 and $91 in 
1909, and in the second instance $19 in 
1890, $36 in 1899 and $117 in 1909. 
The above figures represent about the 
average conditions, there being many 
cases of increase where the figures 
have been greatly exceeded. 
INVESTMENT VALUE OF A POWER IRRIGA- 

TION PROJECT, 

The application of a hydroelectric 
system exclusively for the furnishing 
of power for pumped irrigation from 
an investment point of view is not of 
the get-rich-quick variety. The inves- 
tor who wishes to receive immediate 
results on his money should not enter 
into any such scheme, unless the power 
company owns the lands to be put un- 
der irrigation, when the project de- 
Velops into a real-estate transaction, 
the power part being insignificant. 
Where the project is eonfined wholly 
to a power proposition, it should be 
gone into only by the most conservative 
Investors or developers and pioneers 
Who are content to bide their time and 
he satisfied for many years without 
dividends, but with the inereased value 
of their investment. The power eom- 
pany must indirectly meet the opposi- 
tion of other irrigation districts, and 


the large government projects, as well 
as the opposition of gasoline engines 
and other power, and the charges for 
service must be as low as possible. 

The power company after a few vears 
should show a profit above interest 
charges and operating expenses, but for 
every dollar earned several more must 
be expended on extensions, and, while 
it is true that, after the system com- 
menees to show earnings a great many 
extensions may be taken care of by 
bonds, these always require a certain 
amount of money to be provided by the 
company. If the development is rapid 
the stockholders are often required to 
subseribe additional money aside from 
the earnings, and must in many eases 
content themselves solely with the in- 
creased value of the property. 

When the system is fully developed 
and loaded the dividends may be large, 
and the reliability and permanence of 
the market will often place the stock 
almost on a bond basis, and in this 
way a carefully planned and developed 
hydroelectric system for the supply of 
power for pumped irrigation mav he 
considered a splendid investment, but 
never in the light of a speculation. It 
must be clearly outlined at the ineep- 
tion of the enterprise just what is to 
be aecomplhshed, for it is a long job 
and one which requires a great deal of 
looking into the future. 

The final results must be arranged 
for years before they are obtained and 
everything shaped to this end. A de- 
sire to hasten the marketing of the 
power may set some preeedent which 
would be most difficult to overcome, 
and the failure to provide for emergen- 
cies may undo the work of years and 
completely demoralize a system. An 
overloaded system is to be partieularly 
guarded against, as too much valuable 
produce depends entirely on the service 
and any damage to the producer may 
completely stop development and stitle 
the entire community. The power 
company, therefore, has a very large 
moral responsibility to faee, which is 
not to be lightly considered. 

—_—__2+-e—____ —- 
The Oopper Situation. 

Despite the optimism of the leading 
copper producers of the country, says 
The Mining World, the June statement 
of the Copper Producers’ Assoeiation, 
on the surface at least, brings with it 
no jov to the smaller producer. The 
statement just issued is, emphatieally, 
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the most unfavorable of the monthly 
reports given out by the association. 
In spite of the apparent borrowing of 
copper from July to make the June ex- 
port showing and the shifting of sur- 
plus stocks from the United States to 
various points in continental Europe, 
there was an increase of practically 
8,000,000 pounds in the surplus carried 
by the domestie producers in this coun- 
trv on the first of July. 

The most impressive feature, of 
course, is the enormous production, 
which for the thirty days of June ag- 
gregated 127,219,188 pounds, or at the 
rate of 4,240,636 pounds per day. The 
daily output in October, 1909, was 4.- 
021,216 pounds. In gross lots the pro- 
duction in June was 56,794 tons, which 
exceeds the October, 1909, output, 
which was the previous record-break- 
ing producing month by 1,143 tons, or 
2.560.320 pounds, but June was a 
month of thirty days, while October 
was a month of thirty-one, so that the 
relative gain over October was prac- 
tieally 6,670,000 pounds, 

The statement also shows that the 
deliveries into domestic consumption 
were less than 54,000,000 pounds, sev- 
eral million pounds less than the esti- 
mate would have been made during the 
last weeks, but this is the time of year 
when melting decreases. Consumption 
in the United States during the first 
four months this year has been rela- 
tively heavier than during the corre- 
sponding periods of the last few years ; 
therefore the deerease in the domestic 
deliveries of 2,000,000 pounds in May 
and over 7,000,000 pounds, as com- 
pared with June a year ago, is most 
signifieant. 

It is the exports, however, to which 
special attention is due, it being almost 
impossible to reconeile the figures as 
viven for June when compared with 
either the government or the Metal 
Exchange returns. There is evidence, 
too, that exports of copper sinee the 
first of July, as well as the latter part 
of June, were largely to warehouses 
in continental Europe. The returns 
seem to indicate a shifting of 25,000,- 
000 pounds from the United States to 
Kurope in excess of consumptive re- 
quirements. 

The surplus in the hands of pro- 
ducers on the first of July, as given by 
the association, is 168,386,017 pounds, 
as compared with 154.858,161 pounds 
on July 1 a vear ago. 
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Ohio Electric Light Association. 


Sixteenth Annual Convention Held at Cedar Point, Ohio, July 26, 27 and 28. 


The sixteenth annual convention of 
the Ohio Electrice Light Association, 
which was held at the Breakers Hotel, 
Cedar Point, July 26, 27 and 28, 1910, 
marked another forward step in the 
steady progress of this organization 
in usefulness and influence. Owing to 
the fact that the meeting was held at 
a watering place, there were an un- 
usual number of ladies in attendance, 
and it has always been a character- 
istic of the Ohio Association to look 
after their comfort and pleasure. It 
must not be supposed, however, that 
the eighty-eight ladies registered de- 
tracted anything from the business 
character of the proceedings of the 
convention proper; on the contrary, 
their influence was for the best. The 
registration totaled 368, including 
ladies, and sixty-one central stations 
were represented, about two-thirds of 
the entire membership. 

In line with the past policy of the 
Association to encourage the younger 
men to take an active part, E. H. Beil, 
of the Youngstown Consolidated Gas 
and Electric Company, was elected 
president for the ensuing year. Owing 
to the removal of retiring-President 
Rothery to Canada, Mr. Beil has been 
the acting president for some time, 
and as such presided over the present 
convention, and made a very favorable 
impression as an executive officer. 

Much of the success of the Ohio 
Electric Light Association has been 
due to the interest taken by its able 
secretary, D. L. Gaskill, of Greenville, 
Ohio. Mr. Gaskill possesses a genius 
for organization. He has a faculty of 
making people feel at home, and under 
the influence of his magnetic personal- 
ity all formality melts away. If the 
weather is hot and Gaskill takes off 
his coat, the rest of the coats all go 
off, and the result is that cordial good 
feeling and informality which tends to 
bring out the best that there is in the 
way of discussion and social inter- 
change. 

The O. E. L. A. is a clearing-house 
of ideas between the central station 
men and the supply men, and the sup- 
ply men one and all have worked hand 
in hand to further its purposes and 
increase its membership. 


Mrs. Clara Turpen Grimes contrib- 
uted inspiration to the two dinners 
given by the Association by her solos, 
Tosti’s ‘‘Good-Bye,’’ ‘‘The Song of 
the Soul,” ‘‘Jane,’’ ‘‘The Holy City,” 
and at the close of the banquet ‘‘God 
Be With You Till We Meet Again.’’ 
Mrs. Grimes was repeatedly encored. 

Another appreciated feature of the 
banquet was the sleight of hand with 
cards by Thomas B. Arnold, of St. 
Louis, who showed some of the same 
incomprehensible tricks with which he 
entertained President Taft’s party on 
the way down the Mississippi River 
with the Lakes to the Gulf Associa- 
tion. 

Among other features was the Tues- 
day afternoon euchre for the ladies, 
the prize-winners being Miss Louana 
Meeker, first prize, handsome cut-glass 
pitcher; Mrs. F. M. Tait, second prize, 
fern dish; Miss Mary Whitely, third 
prize, silver fork. In the bowling 
contest for the ladies Wednesday 
morning, Miss Willis took the first 
prize, a brass jardiniere; Mrs. Smith, 
a belt pin, and another prize, the name 
of the recipient of which was not 
learned. Thursday afternoon, Five 
Hundred for the ladies, first prize, sil- 
ver tray, Mrs. E. H. Beil; second 
prize, necklace, Mrs. E. A. McKnight; 
third prize, hammered-brass jardiniere, 
Mrs. Clara Turpen Grimes; while Miss 
Elmina McKnight took the consolation 
prize, a hat pin. 

Besides card parties, there was a 
boat ride on Sandusky Bay, musicale, 
and a theater party for all, so that 
although the meeting was not held in 
a large city there was no dearth of 
entertainment, and there was always 
the bathing to fill in the gaps. 

GENERAL PROCEEDINGS. 

At the first session of the conven- 
tion, on Tuesday afternoon, Secretary 
Gaskill announced that President J. 
C. Rothery, who has removed to Can- 
ada, had hoped to be present at the 
convention, but at the last- moment 
found it impossible to do so, and said 
that his mantle would fall upon the 
shoulders of an excellent substitute, 
Vice-President E. H. Beil. 

Mr. Bechstein oceupied the chair 
during the presentation of Acting- 


President Beil’s address, an extract of 
which follows: 


PRESIDENT BEIL’S ADDRESS. 

The Association has shown a solid and 
substantial growth, and at the present time 
but few Ohio central] station companies’ 
names do not appear on the list. The or- 
ganization holds a prominent place among 
similar bodies, ranking second to the Na- 
tional Electric Light Association only. The 
value of the Association cannot be over- 
estimated, affording as it does an oppor- 
tunity for exchange of ideas, and in its 
broader influence the opportunity for 
effecting fair and reasonable legisla- 
tion and opposing unjust and unreason- 
able measures. Whatever affects the small- 
est lighting company is of interest to every 
company in the Association, and it is in- 
cumnent upon every member company to 
give to the Association its sincere support. 
There has been a great development in the 
incandescent lamp and while a short time 
ago the increase in the efficiency of the 
lighting unit was a source af apprehension 
to the central-station manager, enterprising 
methods and a conscientious realization of 
the obligations of the company with respect 
to its customers, have made increased effi- 
ciency a welcome development. 

Mr. Bechstein then welcomed the 
convention to Cedar Point, congratu- 
lated it upon the large attendance, 
and hoped that all would return next 
year. 

The annual report of Secretary- 
Treasurer Gaskill was read, containing 
an itemized list of receipts and ex- 
penditures, which was referred to the 
finance committee for auditing, and 
later approved by them and accepted 
by the Association and filed. It con- 
tained, in addition to the financial 
items, an acknowledgment of 1- 
debtedness for the valuable assistance 
rendered during the year by Messrs. 
Beil, Richards, Tait and Hanley, and 
an appreciation of the cordial and 
generous support given the Associa- 
tion by the associate members and 
others who placed advertisements 1n 
the souvenir program. It stated that 
pursuant to the action of the execu- 
tive committee the Association has 
now been incorporated under the laws 
of Ohio, and the executive commit- 
tee constitute the directors of the cor- 
poration. The secretary recommended 
that this convention formally adopt a 
motion directing the executive com- 
mittee to so act; a motion to this effect 
carried. The report of ‘the finance 
committee, J. F. Kermode, chairman, 
was read and adopted. 

F. M. Tait, chairman membership 


committee, reported favorably upon 
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the following applicants for member- 
ship, and they were duly elected, viz.. 
ACTIVE MEMBERS. 


The Ravenna Gas and Electric Lighting 
Company, E. C. Lindsey, secretary and su- 
perintendent, Ravenna; The West Unity 
Power and Lighting Company, A. M. Miller, 
president, West Unity; The Consumers’ 
Electric Company, Frank A. Baer, manager, 
Forest; Ansonia Lighting Company, J. E. 
Wolf, secretary, Ansonia; The Ironton Elec- 
tric Company, A. L. Thoma, superintend- 
ent, Ironton; The Defiance Gas and Electric 
Company, David Elder, superintendent, De- 
flance; Richwood Electric Light Company, 
Edward A. Schambs, Richwood; Stillwater 
Valley Electric Plant, L. A. Rearson, West 
Milton; Bedford Electric Light and Power 
Company, E. P. Chapin, treasurer, Bedford; 
Barnesville Gas and Electric Light Company, 
J. W. Bradford, president and treasurer, 
Barnesville; The Crawford County Gas and 
Electric Company, R. V. Morgan, secretary 
and superintendent, Galion; The Hillsboro 
Light and Fuel Company, L. Beecher, treas- 
urer, Hillsboro; The Tiffin Gas and Electric 
Company, Tiffin, O. 

ASSOCIATE MEMBERS. 


The Robbins & Myers Company, C. F. Mc- 
Gilvray, president, Springfield, O.; Crocker- 
Wheeler Company, Clarence E. Delafield, 
Ampere, N. J.; Ridgway Dynamo and En- 
gine Company, H. C. Hale, manager, Cleve- 
land, O.; The General Incandescent Lamp 
Company, H. C. Rice, vice-president, Cleve- 
land, O.; The American Conduit Manufac- 
turing Company, H. B. Kirkland, vice-presi- 
dent and general sales manager, Pittsburg, 
Pa.; Charles L. Kiewert Company, H. B. 
Parkey, president, Pittsburg, Pa. 


, D. L. GASKILL, 
Secretary-Treasurer, Ohio Electric Light Asso- 
ciation. 


M. E. Turner, of the Cleveland 
Electrical Illuminating Company, not 
being present, action upon the amend- 
ment to the constitution heretofore 
proposed by him with regard to the 
personnel of the nominating commit- 
tee was deferred. 

OFFICERS AND COMMITTEES. 

Special standing committees were 

appointed for the ensuing year, as fol- 
lows: 
Committee on Electrical Transmis- 
sion—J. T. Kermode, Cleveland; W. S. 
Townsend, East Liverpool; John Gil- 
martin, Toledo. 

Committee on Motor Applications— 


E. A. Bechstein, Sandusky; C. I. Crip- 
pen, Youngstown; B. H. Gardiner, 
Dayton. 

Meter Committee—John Gilmartin, 
Toledo; O. H. Hutchings, Dayton; J. T. 
Kermode, Cleveland. 

In the selection of the nominating 
committee, the plan outlined in Mr. 
Turner’s proposed amendment was 
pursued, and the committee consisted 
of the two retiring members of the 
executive committee, W. P. Engel and 


E. H. BEIL, 
President, Ohio Electric Light Association. 


W. F. Hubbell; two members elected 
from the floor, S. M. Rust and S. A. 
Plymale, and the fifth member ap- 
pointed by the chair, W. J. Hanley. 
The report of this committee was pre- 
sented at the concluding session of the 
convention by Mr. Engel, and with the 
exception of the name of H. B. Rogers, 
Columbus, Ohio, for whom Paul Stew- 
art, of Cincinnati, was substituted, the 
report was unanimously adopted and 


the nominees elected, as follows: 


President. E. H. Beil, Youngstown. 

Vice-president. W. C. Anderson, Canton. 

Secretary-treasurer, D. L. Gaskill, Green- 
ville. 

Executive Committee—E. A. Bechstein, 
Sandusky; Shellton Roberts, Columbus; J. 
C. Martin, Wilmington; W. S. Townsend, 
East Liverpool; W. E. Richards, Toledo. 

Advisory Committece—Samuel Scovil, 
Cleveland; F. M. Tait, Dayton; D. L. Gas- 
kill, Greenville. 

Publicity Committee—E. L. Booth, Bel- 
laire; C. M. Lott, Hicksville; Claude C. 
Smith, Bradford. 

Finance Committee—J. T. Kermode, 
Cleveland; C. A. Plymale, Gallipolis, B. H. 
Gardiner, Dayton. 

Membership Committee—W. J. Hanley, 
Cleveland; E. Van Winkle, Cincinnati; P. 
J. Williams, Columbus; F. C. Colwell, Cin- 
cinnati; N. C. Cotabish, Cleveland; J. M. 
Cassell, Cleveland; Paul Stewart, Cincin- 
nati. 


Following the election of offcers, 
F. M. Tait, of the Dayton Lighting 
Company, passed a high encomium 
upon the work of Secretary-Treasurer 
Gaskill and moved an increase in his 
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salary. Mr. Martin highly agreed with 
all that Mr. Tait had said, and hoped 
that from time to time Mr. Gaskill 
might be furnished such funds as 
would enable him to take up matters 
of general interest to the Association, 
to some of which lack of means has 
heretofore prevented attention being 
given. The manufacturers have always 
supported the efforts of the Association 
and he was sure that they all realiz- 
that the success of the central station 
men means their success. He suggested 
as a possible avenue for further in- 
vestigation and accomplishment the 
matter of fire and casualty insurance. 
Mr. Martin’s only regret was that the 
entire membership of the Association 
could not be present to vote upon the 
proposition of increasing the secretary- 
treasurer’s salary, in evidence of their 
high appreciation of his labors and 
usefulness. 

The motion carried unanimously. 
Mr. Gaskill acknowledged the compli- 
ment paid him, while declaring that 
he had always worked for the Asso- 


W. C. ANDERSON, 
Vice-President, Ohio Electric Light Association. 


ciation’s interest, and proposed to con- 
tinue to do so whether his salary was 
increased or not. 

On motion of Mr. Tait, resolutions 
were adopted thanking Mrs. Clara Tur- 
pen Grimes, soloist; Mrs. Mannix, ac- 
companist; T. B. Arnold, and the 
Cedar Point Resort Company, with 
particular reference to Mr. Ryan, man- 
ager of the park. 

TUESDAY’S PAPERS AND DISCUSSION— 

TURBINES. 

In the discussion of the paper by 
W. C. Anderson, of the Canton Elec- 
tric Company, on ‘‘Low-Pressure Tur- 
bines and Their Operation,” an ab- 
stract of which was-printed last week, 


e 


lo 


W. S. Culver, of the General Electric 
Company, said that he could not im- 
prove upon the paper, and added that 
Mr. Anderson has a connection be- 
tween his heating system and the 
lower stages of the turbine, so that 
When the demands of the heating sys- 
tem are light the excess steam can be 
used to advantage in the turbine, and 
when the demands of the heating sys- 
tem are heavy steam can be exhausted 
from the turbine over into the heating 
system, this portion of the steam not 
passing through the condenser. 

Owing to the Columbus street car 
strike, the Columbus people were un- 
able to attend the convention, and the 
paper by Frank Brosius, of the Co- 
lumbus Railway and Light Company, 
on ‘‘Turbine Troubles,’’ was read for 
him by Mr. Tait. An abstract of this 
paper was printed last week. In the 
discussion of it Mr. Tait said that the 
paper had only served to confirm in 
him the impression that he had al- 
ways entertained that superheat is 
bad on reciprocating steam engines 
and steam mains. 

Mr. Culver thought that it was quite 
true that there have been very con- 
tradictory experiences reported re- 
garding superheat by different authori- 
ties, and objections have been urged 
because of troubles with steam fittings, 
but still he contended that superheat 
can be and is being used to the entire 
satisfaction of both the users them- 
selves and all others concerned, and 
certainly with great gain in economy. 

Mr. Bechstein asked whether any 
one was operating turbines with direct 
connected exciters; if so, with what 
success? 

Mr. Beil replied that his company 
had had a 2,500 kilowatt turbine set 
installed for something like two years. 
It has a direct-current exciter on the 
end, and he believed they had no par- 
ticular trouble with it. 

WEDNESDAY MORNING SESSION. 


The Wednesday morning session was 
opened with announcements by Secre- 
tary Gaskill, several reports of com- 
mittees and the appointment of new com- 
mittees. 

The first paper was entitled, ‘‘ Motors 
for Single-Phase Circuits as They Are 
Today,’’ by Prof. F. C. Caldwell of the 
Ohio State University. 


SINGLE-PHASE MOTORS. 
There are six more or less distinct types 
of motors which can be operated on single- 
phase current. They may be termed: shunt, 
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series, simple induction, split-phase induc- 
tion, simplé repulsion, and repulsion-induc- 
tion. Very small motors of the shunt type 
have been used, but only to a limited extent, 
as conditions are not good. The series 
motor is used principally in railway work. 
It has been highly developed and has char- 
acteristics of direct-current series motor, 
though inferior in efficiency, weight and 
cost. In the single-phase induction motor 
we have the revolving field: one component 
due to. the external field, the other to the 
cross flux produced by the armature cur- 
rent. Consequently this motor must be 
brought up to speed before it will run, since 
there is no cross field before starting. Some 
method must be provided to start it. The 
simplest is that’ used in the _ split-phase 
motor, which is started as a two-phase 
motor and runs as a single-phase motor af- 
ter attaining speed. The second phase is 
supplied by an auxiliary winding of high 
reactance which is automatically cut out 
at full speed. The starting torque is low in 
this motor, and clutches must be provided 
enabling it to take up the load after attain- 
ing speed. The repulsion type has a simple 
field. an armature like a direct-current ma- 
chine and brushes short-circuited. The 
brushes must be placed unsymmetrical with 
respect to the poles. The characteristics 
are similar to a direct-current series motor. 
By starting in this way, short-circuiting the 
commutator after attaining speed, and then 
running as a simple induction motor, the 
advantage of high starting torque is obtain- 
ed. Starting may also be accomplished as 
a series motor. In the repulsion-induction 
motor, besides the two usual brushes, there 
are two others, spaced ninety degrees from 
the first set. The conpensating circuit, 
which connects’ these brushes, passes 
through a portion of each of the main field 
coils, so that this circuit receives a part of 
the voltage applied to the machine. By re- 
sistances in the compensating circuit, ad- 
justable speed may be obtained. This motor 
has a high power-factor. A table is given 
containing operating data of the motors of 
ten different manufacturers. On account of 
the complication involved in the various 
types of single-phase motors, they are es- 
sentially more expensive than polyphase, but 
this is often more than offset by the de- 
creased cost of circuits and transformers 
due to the two instead of three wire distri- 
bution. The lower iron loss in the one 
transformer instead of two or three small 
ones is also to be considered. 


There was a brief discussion of this 
paper and the next paper, entitled 
‘What Progress Is Being Made in the 
Introduction of Electric Vehicles in 
Ohio?” by J. T. Kermode of the Cleve- 
land Illuminating Company, was read. 


INTRODUCTION OF ELECTRIC VEHICLES. 


The central stations must inaugurate 
a system of inspection of batteries and 


transmission gearing that will insure good . 


operating results to the owners of electric 
cars. This does not necessarily mean the 
establishment and operation of garages by 
the central station, but does mean the em- 
ployment by the central station of labor 
skilled in electrical and mechanical engi- 
neering pertaining to electric vehicles, in 
order to educate the public garage men in 
care and maintenance of batteries and trans- 
mission, and the owners of cars in care of 
charging and in the knowledge of results 
that should obtain from the services of ne- 
cessity performed by the garage. There are 
in Ohio 1,796 electric vehicles registered 
of which 1,030 are in Cleveland. There are 
596 private charging stations in Cleveland 
and fourteen public charging stations. Of the 
private stations 408 use mercury rectifiers 
and 188 use motor-generators. The inherent 
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regulation of the mercury rectifier is an ad- 
vantage, and when the electromotive force 
of the battery approaches the voltage of the 
rectifier it cuts out automatically. Figures 
are given of the current used by these cus- 
tomers. A valuable asset to every private 
charging plant is a discharge rheostat for 
the purpose of completely discharging the 
batteries occasionally. This should be thor- 
oughly explained to all owners of electric 
cars so that they may realize the importance 


‘of treating their batteries properly. Fore- 


most among the advantages of electric de- 
livery wagons and trucks are: saving in 
time, prompter deliveries, increased terri- 
tory that can be served, greater volume of 
business with less delivery equipment, 
cleanliness, freedom from liability of fire, 
lower insurance, simplicity of operation, 
pernitting the employment of drivers at 
the same wages as a horse-drawn vehicle, 
and the advertising value received by the 
general satisfaction given to the customer 
served. The successful operation of these 
cars depends upon mechanical conditions. 
Too much stress cannot. be laid on the im- 
portance of systematic inspections, frequent 
cleaning, oiling and adjusting of all parts 
that might have a tendency to increase the 
friction losses. A slight increase in friction 
may in many cases reduce the work of the 
wagon 25 per cent or more. Numerous in- 
stances have been cited where failures in 
electric trucks can be directly traceable 
to ignorance of selection, a wagon capable 
of taking care of an occasional] abnormal 
load being purchased instead of one suitable 
to operate under the daily average condi- 
tions. 


The next paper, entitled ‘‘ Methods to 
be Pursued in Getting New Business 
in Cities of 15,000 and Less,’’ by L. A. 
Pettit, Jr., Middletown Lighting Com- 
pany, closed the morning session. 


METHODS OF OBTAINING NEW BUSINESS IN 
CITIES OF 10,000 OR LESS. 


This paper emphasizes the value of new- 
business departments and outlined the func- 
tions of such departments. It pointed out 
the value of co-operation in the organization 
of a company and the care that must be 
selected in emploving help. Other impor- 
tant matters considered are a display room 
and advertising. It is not necessary to 
equip an elaborate electric shop, having 
expensive decorations, and to display every 
electrical contrivance that is manufactured. 
Have a suitable space in front of the 
cashier’s window equipped with a wall case 
such as is used by jewelers, a display rack 
arranged to show the cost of operation of 
various types and sizes of lamps. Display 
such appliances as are within the reach of 
the pocket-book of the average customer, 
appliances that might be classed as neces- 
sities rather than luxuries. Arrange with 
manufacturers to furnish washing machines, 
vacuum cleaners, pumps, coffee mills, food 
choppers, forge blowers, and small machine 
tools on thirty or sixty days consignment for 
demonstrating purposes. Have as large 4 
display window as possible and make it at- 
tractive. Place in it mechanical displays. 
demonstrators, etc. Change this display 
every week. Remember that one thing well 
displayed is better than to have the window 
filled with something which does not per- 
tain to your business. Make it distinctive. 
Keep the people’s attention fixed. Last, but 
decidedly of no less importance, is to have 
it properly illuminated. The advertising 
need not be elaborate. The use of stickers 
on bills, posters on bill boards, attractive 
post cards sent direct by mail, transparency 
signs in manholes along the sidewalks, and 
lantern slides used on tbe screens in 
theaters produce the maximum results. The 
author was of the opinion that owing to the 
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usual high rates for space and the small 
circulation, newspaper advertising will not 
prove very practical in the smaller cities, 
only for use during special appliance sales 
or campaigns. 


WEDNESDAY AFTERNOON SESSION. 

The Wednesday afternoon session was 
opened with the reading of papers by 
Claude Smith, of the Bradford & Gettys- 
burg Electric Light and Power Com- 
pany, and C. C. Custer of the Miami 
Light, Heat and Power Company. en- 
titled ‘‘Experience with Series Tungsten 
Lamps for Street Lighting.” 

EXPERIENCE WITH SERIES TUNGSTEN 

LAMPS FOR STREET LIGHTING. 


Mr. Custer stated that his company had 
been using 32-candlepower series incandes- 
cent street lamps about ten years, the old 
carbon lamps having been replaced suc- 
cessively by Gem and tungsten lamps. The 
average life of the carbon lamps was about 
1,200 hours, of the Gem lamps, 800 hours. 
and of the tungstens actually in service 
about 3,300 hours. However, quite a few 
tungstens were found defective after short 
use and these were not paid for nor figured 
in the average life. Aside from some black- 
ening and considerable trouble at the junc- 
tion of the filaments and leading-in wires, 
which troubles are eliminated in the latest 
lamps, the tungstens have given excellent 
service and are the only lamps worth con- 
sidering in series incandescent street light- 
ing. They have a better quality of lizht, 
much longer average life and stand surges 
of current better than any carbon lamps. A8 
a ready means of noting opens in series cir- 
cuits a small pilot lamp is put in series with 
the circuit and energized from the low-ten- 
sion three-watt system when the circuit is 
not regularly operating. Mr. Custer recom- 
mended the large series Edison fuse lamps 
with new style mica-strip cut-out in prefer- 
ence to the T-H base lamps with paper-film 
cut-out. 

Mr. Smith’s company installed the first 
of its series tungsten circults in November, 
1908, and has since added several more st{ch 
circuits, each using sixty candlepower lamps. 
These are suspended on sixteen-foot mast 
arms built by the local linemen from piping 
at a cost of about $4 each installed on the 
poles. On the sixty-light circuit seven 
lamps were breken by storms, wind or boys 
throwing stones; forty-five were found de- 
fective after a few hours use and replaced 
by manufacturers, while fifty-seven burned 
out. Mr. Smith gives 2,311 hours as the 
average life, although four lamps were still 
in service after 5,280 hours. The lamps on 
each series circuit are fed from a 220-volt 
circult through variable-tap step-up trans- 
former and series regulator. Both low and 
high-tension sides are protected by light- 
ning arresters and each circult is controlled 
by an eight-day time switch. These switches 
Rave a little trouble from stopping in cold 
weather, which was remedied by placing 
within them small heating elements. Gauze- 
film cut-outs were first used but were re- 
placed by the more reliable mica-strip cut- 
outs. The residents are well pleased with 
the lighting installation, 


This paper elicited quite a little dis- 
cussion, several of the members telling 
of their experience with the series tung- 
sten lamp. The consensus of opinion was 
very favorable to this form of lighting. 

The paper entitled ‘‘Tungsten Lamps 
vs. Central-Station Earnings,” by E. L. 
Booth, was then read. 
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TUNGSTEN LAMPS VS.) CENTRAL STATION 
EARNINGS. 


The introduction of a source of light prom- 
ising the same amount but higher grade il- 
lumination with only one-third the energy 
consumption and therefore possibly two- 
thirds reduction in revenues was justly 
viewed with alarm by a majority of central 
stations. Extended inquiry showed that the 
revenue from old Hghting customers was 
reduced from twenty to forty per cent 
through the use of tungsten lamps. Be- 
cause the consumer could secure the same 
illumination at only one-third his fermer 
current charge, he has actually preferred to 
buy his own relatively costly and fraxile 
tungsten lambs to using the old lamps 
that were freely supplied by the cen- 
tral stations. The use of a more 
efficient means of converting electricity in- 
to light should certainly also create an eco- 
nomic saving to the central station. Under 
che prevailing methods of charging for 
electrical energy the economic saving from 
the use of tungsten lamps goes to the con- 
cumer only, especially if the charge is on 
a straight kilowatt-hour basis. Fortunate- 
Iy. many consumers, particularly merchants. 
are content to spend a certain amount for 
lighting, increasing their equipment bv the 
saving in energy. Residence customers are 
not so likely to do this, however, so the 
station must secnre new customers for the 
plant capacity rendered idle. If new dis- 
tributing lines have to be constructed for 
this purpose, the fixed charges will be mate- 
rially increased. For this reason many com- 
panies prefer to use the flat rate charge 
with current-limiting device to control max- 
imum demand of customers using tungsten 
lamps. But a system of charging which 
promises most to the control station is one 
which secures the larger part of the income 
from the service rendered rather than from 
the energy consumed. The greater portion 
of the total expenses are dependent on the 
maximum demand of the customers and on 
the number of customers. Therefore these 
expenses should be combined and applied 
to the consumer as a service charge which 
must not be prohibitive nor hinder the 
installation of current-consuming devices by 
imposing a charge on connected load. The 
kilowatt-hour rate should be so low that a 
reduction in current consumption through 
the use of high-efficiency lamps or other de- 
vices, could never reduce the revenue de- 
rived from the consumer below the fixed 
cost of serving him. Hence, the effect of 
the tungsten lamp upon the control sta- 
tion's earnings resolves itself into the ques- 
tion of rates and the ability to secure added 
business, particularly off-peak load. In con- 
clusion, Mr. Booth urges central-station men 
to get together and formulate a uniform 
method of charging for electrical service and 
energy. 


M. D. Cooper of the engineering de- 
partment of the National Electric Lamp 
Association indorsed in general the 
suggestions made by Mr. Booth. He 
believed that the straight meter rate 
is slowly but surely becoming a thing 
of the past. The engineering depart- 
ment of the National Electric Lamp 
Association has been devoting con- 
siderable time to the subject of the 
rate situation in an effort to be of as- 
sistance to the central stations of the 
country with respect to the question 
of rate determination. While this in- 
vestigation has been confined mainly 
to a study of steam plants in fairly 
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large cities, the analyses have shown 
rather unfortunate results. Compila- 
tion of statisties by S. E. Doane, chief 
engineer of the association, shows that 
for an average station about 14.6 per 
eent of the total annual cost depended 
upon the number of customers served ; 
55.1 per cent upon the size of the plant 
or upon the maximum demand for 
power, and 30.3 per eent upon the out- 
put in kilowatt-hours. A reasonable 
division of the charges seems to indi- 
cate a trinity whieh might be indicated 
as a demand charge, customer charge 
and output charge. The customer 
charge will vary according to the de- 
mand, In some eases it might be well 
to make use of a flat meter rate. Flat 
rates based on guarantee demand need 
not be feared, for the class of custom. 
ers With whom the difference between 
$1.50 and $2 for the monthly bill de- 
cldes the question of electricity or no 
electricity, would undoubtedly use 
high-efficiency lamps to keep down the 
demand, and if they bought their re- 
newals they would be careful about 
needless burning. 
THURSDAY MORNING SESSION, 

The Thursday morning session was 
opened by the reading of a paper en- 
titled “‘Central-Station Facts and Fae- 
tors.” by J. R. Cravath. : 


CENTRAL STATION FACTS AND FACTORS, 

Attempts have been made at various times 
to collect information from electric light 
and power companies covering various points 
in finance and operation. These attempts 
have in many cases heen unsuccessful es- 
pecially in those plants not operated by 
syndicates. As a result of a former inves- 
tigation the writer has already compiled 
several tables entitled “Central Station 
Facts and Factors.” Figures have heen 
tabulated for plants operating in the State 
of lowa, and the object of this present paper 
is to carry the investigation into Ohio. The 
data secured from these plants shows clear- 
ly the conditions and the cost of operation 
of the plant. It is unfortunate, however. 
that more of the companies did not respond 
to the request for information. The table 
compiled from the figures secured is inter- 
esting and it may be noted that the averages 
obtained from the twenty-six Iowa stations 
compare very closely with those of the Ohio 
plants. The lesson to be learned is ob- 
vious. Liabilities per kilowatt should be 
kept as low as possible: gross yearly income 
per kilowatt should Ge pushed up, as should 
gross per $100 liabilities; the ratio of op- 
erating service to gross receipts should be 
as low as is consistent with good service. 
As a general thing stations with considerable 
connected motor and heating load stand a 
better chance for good earnings than those 
of the small motor and heating loads. The 
kilowatt-hours sold or accounted for should 
be high, and the’ transformer capacity 
should not be too much in excess of the 
average capacities found by these investi- 
gations. Small companies generally operate 
at a greater margin of profit than the 
larger companies. That they do not make 
a better showing is due to the difficulty of 
securing proper management. 
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Mr. Gilmartin queried whether Mr. 
Cravath eould throw any light on why 
the average load factor is so much high- 
er in Iowa than in Ohio, Iowa being 
shown on the table as 32, and Ohio 26.8; 
and the average is higher in Jowa than 
the maximum in Ohio. 

Mr. Cravath replied that he was not 
sure, but his impression was that that 
is due to the fact that more of the Iowa 
companies have had power service and 
have developed the power business 
more. There are a number of compa- 
nies reporting on this table that do 
not have day service, which of course 
brings their load factor down, because 
the load factor is figured on a twenty- 
four-hour basis. The Iowa average is 
high, however. 

Mr. Pointer asked whether those 
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report upon these matters, which re- 
port could be turned into the secretary 
and some one authorized to prepare a 
paper giving the results to the next an- 
nual convention. 

Mr. Martin also desired to refer to 
the question of day load. His company 
has at present only one 250-kilowatt 
and one 125-kilowatt machine, yet they 
have 500-horsepower connected load, 
and frequently the card as taken from 
their engines indicates that they are 
pulling over 400-horsepower at two or 
three o’clock in the afternoon; so that 
their day load has outgrown their night 
load, and the plant is virtually a power 
plant instead of an electric lighting 
plant, the only trouble being the low 
rate with which they started in with 
the power customers, which might be 
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load is necessary in order to secure a high 
station load factor, a low cost of production 
and a reasonable return on the investment. 
It is evident that very few industrial plants 
are changed over from mechanical to elec- 
trical drive though sentiment alone; it is 
necessary to show the economies which will 
positively result as a consequence of the 
change over. What these economies are in 
any given industry, the central station so- 
licitor must determine by a careful study 
of the particular industry to be changed, 
and the plant itself. Very frequently a cen- 
tral station solicitor may be able to recom- 
mend slight changes in the arrangement 
of the machines, or in the method of driv- 
ing which will materially improve the manu- 
facturing conditions. Such opportunities 
for possible improvement should always be 
borne in mind, as a customer will be more 
willing to have them made with the com- 
plete change over than at some other time. 
In installations in machine shops and wood- 
working plants, the great tendency of so- 
licitors is to apply motors to a few line 
shafts and make but few changes in the 
drives of the machines. While this is un- 
doubtedly an improvement in the operating 
conditions of the shops, it will not secure 
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companies which did report in Iowa 
stated whether they were using water 
power, or steam power. If they use 
water power they could furnish power 
very much cheaper than if they use 
steam, and they would get more of it. 
There are very few water power motor 
plants in Obio. 

Mr. Cravath replied that as a matter 
of fact he knew that Iowa has less wa- 
ter power than Ohio. A smaller pro- 
portion of plants are using modern 
power there; it is a very level prairie 
state and difficult to find water power. 

Mr. Martin thought that this matter 
is of such value and importance to cen- 
tral stations that it would be a good 
plan for one of the association’s com- 
mittees shortly after this convention is 
concluded to prepare a schedule of 
questions and send them out and try to 
secure throughout the coming year a 


termed a flat rate per horsepower. That 
arrangement the speaker was glad to 
say was drawing to a close, and for the 
last two years they had contracted with 
meter customers. 

Mr. Gaskill moved that the matter 
of collecting further information on 
similar lines to those laid down in Mr. 
Cravath’s paper be referred to the Com- 
mittee on Publicity in connection with 
Mr. Cravath’s, to report at the next 
annual convention. The motion carried. 

The chair called on C. W. Lee, sug- 
gesting that he might have something 
to say on this matter that would be 
interesting; to which Mr. Lee responded. 

H. G. Glass, of the Westinghouse 
Electric and Manufacturing Company, 
read a paper, entitled ‘‘Securing Off- 
the-Peak Load.’’ 


SECURING OFF-THE-PEAK LOAD. 
It is an accepted fact that a good day 


to the customer the greatest advantages of 
electrical power. The solicitor should in all 
cases endeavor to secure the maximum re- 
turn to the customer per kilowatt-hour of 
energy sold by the installation of individual 
motors applied for maximum convenience 
and productive capacity, and should not be 
satisfied with a half-way job. Those plants 
which can afford it, should have a consult- 
ing engineer with a good mechanical and 
electrical training and a good amount of 
common sense, to be at the call of their 
customers. This man will become the most 
valuable of any in the operating depart- 
ment, as he will be continually building up 
confidence in the company, and, at the same 
time, take care of the company’s interests 
in seeing that the proper sizes and types 
of motors and electrical equipment are in- 
stalled. In the beginning of the campaign 
for more power, all the possible power pros- 
pects in the territory now served by central- 
station lines and that can be served by ex- 
tensions, should be classified according to 
industries. There are three main divisions 
into which the industries will fall, first, 
those which derive the greatest benefit from 
electrical service, because of their low load 
factor and consequent high investment 
charge per unit of power used, if they gen- 
erate their own power; second, those whose 
demand is largely constant throughout the 
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day, but whose scattered location of build- 
ings, etc., demands an economical system 
of power distribution; and, third, the long- 
hour power users who can be persuaded to 
use power after midnight and before the 
day load begins, thus justifying a very low 
rate for power. In developing off-peak load 
the first problem the central station man 
must solve is how to make rates that will 
attract this business and yet be profitable. 
They must gét their cost to produce down 
and keep the efficiency up at the same time. 

In going into a profitable load-factor-in- 
creasing the first essential is service. The 
second is the personnel of the organization 
from the coal heaver up. The third essen- 
tial is the policy of the company. 


H. Engle wished to put two ques- 
tions; first, as to those companies that 
are not located on the main thorough- 
fare, what provisions do they make to 
extend the use of heating appliances? 
Secondly, with regard to those compa- 
nies who rent offices on the main thor- 
oughfares in order to display heating 


tain such a display indefinitely, but as 
an advertising scheme for a year or two 
he did not think money could be spent 
to better advantage. Equal returns 
could not be derived from any other 
form of advertising. So far as the sale 
of appliances themselves was con- 
cerned the profit from that did not pay 
the rent in this case, although in a small 
place where rents are low he thought it 
would do so. Regarding the paper by 
Mr. Glass, he wished to refer to one 
statement by Mr. Glass where the latter 
had said that he did not think it would 
be well to put down on cards the rate 
and the customer’s name. He could 
not agree with that idea, as he believed 
that the secret of any station’s success 
will be found in treating everybody 
alike in all cases. 
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His board of directors was evenly divid- 
ed on the proposition, and after he had 
presented the subject as well as he knew 
how the president cast the deciding 
vote, and he went ahead. He described 
in detail the ingenious ways in which 
he had secured one factory after an- 
other in the town until he had seven- 
teen out of twenty, or eighty-five per 
cent, and had made every one of them 
a friend of his company. For the plan- 
ing mill he found a market for his shav- 
ings and kindling at a good profit, and 
sold him a motor drive that took care 
of the entire establishment at consid- 
erably less for installation than individ- 
ual drives would have cost, taking notes 
payable in amounts each month equal- 
ing the amount of the engineer’s sal- 
ary saved by the installation. In the 
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appliances, do they find that the propo- 
sition is a paying one? Do they sell 
enough apparatus so that it will offset 
the higher rent, or in general do they 
find it a paying proposition? 

Mr. Gardner said that his company 
had quite an experience in that line. 
They are not on the main thoroughfare 
and are at quite a disadvantage in that 
way. They rented a display room on 
one of the most prominent corners in 
the city and went to a great deal of 
trouble putting up and outlining a very 
fine window to display heating appli- 
ances of all kinds, everything that was 
manufactured. They maintained that 
display room for two years and then 
decided that they had realized the ex- 
tent of the advantage that they could 
gain from that investment, and moved 
back to their old office. He did not con- 
sider that it was a good plan to main- 


Mr. Glass replied that in going 
through the country he had found about 
as great a diversity of rates as there 
was a diversity in the types of towns 
and cities, and what he suggested was 
what he thought would recommend it- 
self favorably to the convention mem- 
bers as to methods. 

Mr. Gardner replied that one way of 
handling heating devices at the present 
time that has been found fo give very 
good results is when wiring a residence 
to put up a little sticker of some kind 
calling attention to the sale of electric 
irons, toasters, stoves, ete. 

Mr. Martin made a somewhat lengthy 
but exceedingly forceful and interesting 
address upon the subject of getting 
motor and other business. He is located 
in a town of some 4,000 to 4,500 popula- 
tion, and about five years ago conceived 
the idea of putting on a power circuit. 


same careful and thorough way he 
went after each prospect, suiting him- 
self to the special needs of each case. 
He had put out irons with over fifty 
per cent of his residence consumers; if 
there was a church fair Martin was 
there with his offers of irons, toasters, 
cookers, ete., which went off on a guess- 
ing contest, and Providence recognized 
the kind act and brought in a number of 
consumers for the articles given away, 
who paid for current. As to rates he 
believed the thing to do was to treat 
the public liberally as possible and al- 
ways be fair with them; a public com- 
mission bill and a public utilities bill 
may be looked for at the next session 
of the Ohio legislature, and the thing 
to do is to get ready for them by ar- 
ranging a schedule of rates so as to 
forestall any possible criticism. 

B. H. Gardiner, of the Dayton Light- 
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ing Company, read a paper entitled 
‘‘Outlines of an Equitable Power 
Rate.’’ 


OUTLINE OF AN EQUITABLE POWER RATE. 


This paper commented, in a general way, 
on the status of the power rate at the pres- 
ent time. The author is of the opinion that 
other points are of more importance than 
the question of price obtained per kilowatt- 
hour and outlined a power rate with this 
thought in view. To try to determine some 
adequate and just rate the author assumes 
a central station having a capacity of 1,000 
kilowatts and the total investment in gener- 
ating plant, lines and property of all descrip- 
tions is $300,000 or $300 per kilowatt of ca- 
pacity. The first charge considered is the 
interest and depreciation charges on this 
investment. In each plant these amounts 
should be determined by taking into con- 
sideration the life of different pieces of ap- 
paratus, material, etc. 

The author assumed 6 per cent interest 
and 6 per cent depreciation for the hypothet- 
ical plant, which makes the total fixed costs 
$36,000. The operating expenses were 
analyzed and the grand total assumed to be 
$25,200. Of this amount $11,683.33 repre- 
sents fixed expenses, while $13,516.66 rep- 
resents expenses that vary more or less 
directly in proportion to the kilowatt-hour 
output. Adding to the fixed operating ex- 
penses the interest and depreciation items 
which have been assumed to equal $36,000 
will give as the total fixed expenses 
$47,683.33. 

The output of this plant was assumed to 
be 115,000 kilowatt-hours per month. Divid- 
ing this amount into $13,516.66 will give 
$0.0098 per kilowatt-hour as the current 
cost. If in this plant the unaccounted-for 
current amounts to 22.5 per cent then the 
total cost of current delivered to the cus- 
tomers’ premises $0.012 per kilowatt-hour. 
This amount takes care of the variable op- 
erating expenses, but does not consider the 
fixed expenses. These fixed expenses which 
were found to equal $47,683.33, on a basis 
of 1,000 kilowatts, would equal $47.68 per 
kilowatt demand. Based on hours’ use per 
month of the maximum demand, the fixed 
costs per kilowatt for different hours’ use 
of demand were figured. To these fixed 
expenses were added the operating cost of 
$0.12 for each kilowatt-hour, making the 
total cost of one kilowatt of demand: 


30 hours use per month...$0.1445 per hour 
60 hours use per month... .0788 per hour 
90 hours use per month... .0562 per hour 
120 hours use per month..... .0452 per hour 
150 hours use per month..... .0385 per hour 
180 hours use per month..... .0341 per hour 
210 hours use per month..... .0310 per hour 


Having arrived at these costs the author 
then established a gross selling price. To 
begin with, it is questionable if much power 
can be sold at a cost of $0.145 per kilowatt- 
hour, even very small quantities. It is ad- 
visable to fix the maximum rate at $0.12 per 
kilowatt-hour, for one hour per day busi- 
ness, it being understood that the company 
will be protected by a suitable minimum 
demand and minimum monthly charge. From 
this point on the author arbitrarily fixed 
the gross selling price, by adding a per- 
centage to the cost price, this percentage 
from 110 hours and on being 30 per cent. 
The tabulated gross selling price is then 
as follows: 


Hira. Use Per KW Hrs. Use Per K W Hr. Usa 
per moath boar per month hour per month hour 
Up to 33 $ 12 115 to 135 -0567 206 to 2% 408 
Bto & 116 135 to 135 0658 216 to 2 .0B92 
ew 6 106 135 to 145 0625 235 to 236 0881 
Slo 65 004 145 to 155 03 235 to 246 .0872 
66 w 78 083 155 to 165 .048 345 to 255 „03863 
76 w 4S 076 165 to 175 .046 255 to 25 0855 
85 to 8 071 175 to 188 ous 265 to 275 0844 
24 to 106 DUBS 186 to 196 0429 275 to %5 -084 
106 to 118 Ry] 105 to 206 0415 285 to 295 KA 
l 295 to 305 -U32 
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Regarding the question of maximum de- 
mand and the connected load the author is 
of the opinion that a good plan to follow 
is to take a fixed per cent of the connected 
load as the maximum demand. 


M. D. Cooper considered that Mr. 
Gardiner had not carried his analysis 
of actual costs quite far enough. There 
is found to be a difference between the 
cost of service wiring per kilowatt of 
demand for large and small customers, 
and to compensate for this difference 
Mr. Gardiner has apparently allowed 
his rate to become less than cost over 
a certain range. The principal objec- 
tion to the discount schedule as given 
in the paper was to take care of the 


difference in the customer’s cost per- 


kilowatt demand. This seems to be a 
roundabout method of charging for 
the customer’s cost is incorporated 
with the demand cost and then taken 
out by means of the discount. It would 
manifestly make a much simpler rate 
system to keep the two items of ex- 
pense separate and make separate 
charges to cover each of them. 

Again, the percentage discount to be 
given is determined by the amount of 
the customer’s bill. In this the dis- 
count schedule works an injustice, for 
a large customer with a low load factor 
will not receive any more discount than 
will a small customer with a high load 
factor, while, according to theory, a 
large customer should have a greater 
discount. 

Mr. Cooper analyzed the expense 
items cited as a basis in determining 
the rate system proposed by Mr. Gardi- 
ner, and this seemed to indicate a high 
customer charge, although the author 
practically objects to such a charge. 

Mr. Tait inquired of Mr. Gardiner 
what he included under the term ‘‘dam- 
ages,” and whether it included em- 
ployers’ liability insurance. 

Mr. Gardiner replied that it might 
cover anything of that sort. He had 
put it down as a fair allowance to cover 
such contingencies that might arise. 

Mr. Anderson, of Canton, 'said that 
in the fixing of rates for power there is 
one feature that it is difficult to take 
care of in any system of charging that 
has been suggested. The cost of a plant 
is most of it in the distribution system. 
Assuming that you have a plant sit- 
uated in close proximity to a number 
of large manufacturing establishments, 
if you are to make your charges based 
on a very heavy cost of the plant it 
would be difficult to equalize the prices 
to be charged customers situated near 
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the plant as compared with those sit- 
uated several miles away. One of the 
public commissions has established a 
rule that the price shall be uniform 
throughout the territory served with- 
out any regard whatever to the cost to 
the company furnishing the service, 
which seemed to the speaker to be very 
unfair and something that would mili- 
tate against companies endeavoring to 
get power business, for they would be 
forced either to sell to unfavorably 
situated power consumers at a loss, or 
to charge the others entirely too much. 

The convention now took reeess to 

2:00 o’clock p. m. 
THURSDAY AFTEROON SESSION. 

At the afternoon session a paper was 
read by John Gilmartin, of the Toledo 
Railway and Light Company, on ‘‘ Meth- 
ods of Maintaining Electric Meter Ac- 
curacy.’’ 

ELECTRIC METER ACCURACY. 

This paper is a report on current prac- 
tices in metering in Ohio. A list of thirty 
questions was sent out to the operating 
companies and the answers have been di- 
gested by the author and the information 
put in readable form. The questions are 


mainly concerned with when, where and 
how meters are tested. 


At the suggestion of Mr. Gilmartin a 

Meter Committee was constituted to in- 
vestigate meter conditions throughout 
the state on lines similarly adopted by 
the National Electric Light Associa- 
tion and the Association of Edison 
Illuminating Companies and make a re- 
port. 
Mr. Gray in reply to a question by 
Mr. Kermode said that the C.Q. meter, 
or four-pole meter manufactured by the 
General Electrie Company, has only 
been on the market about a year. The 
company feels that this type of meter 
is going to do away to a certain extent 
with stray ficids. 

The concluding paper of the conven- 
tion was read by R. J. Feathers, of the 
Columbus Railway and Light Company, 
on ‘‘Best Methods to be Followed in 
Purchasing Station Apparatus.”’ 


BEST METHODS TQ BE FOLLOWED IN THE 
PURCHASE OF STATION APPARATUS. 


When contemplating the purchase of sta- 
tion generating apparatus consideration 
should be given not only to the purchase 
price but to the cost of operation after in- 
stallation. It may be that a relatively 
cheaper, in first cost, machine may be much 
the more expensive when operating costs 
are considered; to this end it is important 
that the apparatns be highly efficient. also 
capable of withstanding overload for a rea- 
sonable period, have in direct current m8- 
chines excellent commutation preferably 
equipped with commutating poles which will 
permit for a short period the overloading 
of such machines to a point far in excess of 
that which would be practicable with the 
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older type of machines having a neutral 
point that shifts and causes sparking at the 
brushes with every change ot load. The fea- 
ture of excellent commutation is important 
as a machine which sparks and burns and 
which needs sanding or stoning frequentiv, 
or on which the commutator may require 
turning often, as this is a source of expense 
in maintenance; it is well to remember that 
commutator copper is expensive and that the 
labor required to keep continually nursing 
the commutator of a machine amounts, in 
a year, to quite a sum of money to say noth- 
ing of the trouble and inconvenience caused 
by poor commutation. A machine of low 
rotative speed is to be preferred ordinarily 
on account of there naturally being less 
wear and also will probably be a more quiet 
running machine. In case of purchase for 
interinittent or occasional service, such 
as auxiliary for water power plant, probably 
a machine having a comparatively high ro- 
tative speed would be tne more economical, 
as the first cost would ordinarily be less 
and the up-keep in brushes and attention re- 
quired be very slisht on account of the small 
number of hours run, In an auxiliary plant 
of this character the money invested should 
be as small as possible as in the running of 
a plant for say two or three weeks per year 
the relative saving due to the higher ef- 
ficiency of more expensive apparatus and 
the money which would be wasted in loss of 
interest and depreciation on a more efficient 
plant, could probably be as well spent for 
a little more coal and attention, as the losses 
due to the cheaper apparatus would only 
exist for a short portion of the time, while 
interest and depreciation charges are con- 
tinuous. On the other hand, with a plant 
which is expected to be in continuous opera- 
tion, the operating costs may with profit be 
lessened by more efficient and more expen- 
sive apparatus. In the case of a machine 
which is expected to be operated continu- 
ously the efficiency and low cost of operation 
are factors to be carefully considered, as a 
cheap, inefficient machine may during its 
life waste more than its original cost by 
hish cost of operation. After a decision has 
been reached as to what is required in 
capacity and what character of machinery 
is desirable, also what steam pressure will 
be available, in case the equipment to be 
purchased is an addition to an already exist- 
ing plant, a request for complete data and 
specifications should be made to the mannu- 
facturers, requiring them to be especially 
explicit as regards steam consumption and 
capacity for over-load for a reasonable length 
of time, stating that these features are to be 
given due consideration when deciding on 
the purchase. 


Discussing the paper, Mr. Gilmartin 
said that one point that struck him 
Was the different ratings given the 
machine at different capacities and at 
different: temperatures. He had re- 
cently gone over some bids from three 
different manufacturers on a 5,000-kilo- 
Watt turbine, and due to the fact stated 
by Mr. Feathers worked for several 
days in trying to twist the figures in 
every Way it was possible to get a com- 
parison of the bids on a fair and equal 
basis, which was very difficult owing 
to the caleulations based on different 
temperatures, It seemed to the speaker 
that some of that trouble might as well 
have been avoided if the request for 
bids had been more carefully worded 
and had included the limitations that 
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the company wanted to cover more 
clearly and more specifically. 

Mr. Bechstein suggested the appoint- 
ment of a committee on motor apphea- 
tions to gather all data on power busi- 
ness and publish same in pamphlet 
form within the next year after it has 
been submitted to the association; the 
manufacturers of various machinery 
Will no doubt be glad to give ratings 
and suggestions as to the class of mo- 
tor they would hke to have their ma- 
chines operated by, and it would make 
very valuable information for central 
station men to have on file in their offi- 
ces, The committee was constituted 
and appointed. 


EXHIBITS. 


There were a larger number of exhibitors 
at the convention than formerly and their 
displays were favorably located, being in 
the rear of the convention hall which was 
a very large room and well adapted for this 
purpose. The banquet was given in the 
same room so that even while the conven- 
tion was being entertained the demonstra- 
tion formed a pleasing background. 

The Sterling Electrical Manufacturing 
Company. Warren, O., in its large., well- 
lighted and decorated booth showed tanta- 
lum Meridian and Mazda Meridian, and the 
regular line of Mazda lamps, which aver- 
aged from sixteen to 400 candlepower. 
It required about sixty-five amperes to run 
the display aggregating between 7.000 and 
8.000 candlepower, and using from eight to 
ten horsepower. Handsome fans were pre- 
sented to the ladies at the banquet. Rep- 
resented by J. T. Donahue and W. F. Bene- 
dict, Warren: H. M. Boyle. Lowellville; M. 
D. Phelps, Toledo. 

The Triumph Electric Company, Cincin- 
nati, had a small display and was repre- 
sented by D. D. Gill and W. H. Underwood. 

The Wagner Electric Manufacturing Com- 
pany showed a single-phase motor, three 
horsepower polyphase motor, a set of porta- 
ble instruments, comprising lamp-testing 
volmeter and wattmeter, standard single- 
phase wattmeter, ammeter, and Y-box. 
Represented by T. T. Richards, St. Lonis; 
Dean Enerson, manager Cincinnati office. 

The Westinghouse Electric Manufacturing 
Company and the Westinghouse Lamp Com- 
pany showed a complete installation of over 
thirty street serfes tungsten lamps mounted 
on poles along the beach front, operated 
by a constant-current regulator and con- 
trolled by a standard street series switch- 
board panel. The lamps which were shown 
had radial reflectors and were of the new 
wire-type, 6.6 amperes, sixty watts. AS 
there was no direct current available 
the Westinghouse people installed a com- 
plete sub-station with step-up transformer 
and auxiliary parts. In the exhibit in the 
convention hall there was a representative 
line of smaller pieces of apparatus including 
heating and cooking apparatus and = small 
power motors. ‘The Westinghouse Lamp 
Company had in operation some ten or 
twelve sizes of 110-volt and 220-volt wire- 
type tungsten lamps. ranging in size from 
twenty-five to 500 watts. : 

The Nernst Lamp Company, Pittsburg, 
displayed improved Nernst lamps, which 
eliminated mechanical skill in lamp trim- 
ming and are believed to have reached the 
fool-proof stage. Attention was called par- 
ticularly to the new type of Westinghouse- 
Nernst five-glower which has been put out 
quite recently. 

The AllisChalmers Company showed a 
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model of a Parsons type of steam turbine 
with full spindle. and half section of cylin- 
der; complete assembled transformer, also 
disassembled transformer; latest type of in- 
duction motor: portable air compressor 
equipped with new ten-inch interurban whis- 
tle, and automobile garage hose section for 
tire pumping. 

The Macbeth-Evans Glass Company, Pitts- 
burg, is making a specialty of Alba glass, 
and exhibited shades in this material for 
which there is claimed very small light ab- 
sorption. There were erected in front of 
the exporition hall two metal standards made 
by the Jandus Electric Company and equip- 
ped with Alba balls for street lighting. 

Hubbard & Company were represented 
by Charles L. Pierce, Jr., and exhibited pole 
and lire hardware, Pierce brackets and other 
construction specialties. 

The Enterprise Electric Company display- 
ed Peerless transformers, sign transformers 
and new improved house lighting trans- 
formers as well as its general line of stand- 
ard transformers. 

The Century Btlectrie Company, represent- 
ed by R. J. Russell, secretary of the com- 
pany, showed its popular “Century” single- 
phase motors. 

The Sanitary Pump Company showed 
electrice pumping machinery in operation; 
automatice house supply pumped by elec- 
tricity as a substitute for water motor. 

The Adams-Bagnall Electrie Company had 
on exhibition several regenerative flaming 
arc lamps of multiple series type, the latest 
development in the flaming are line, burh- 
ing severty hours with one pair of carbons. 

W. N. Matthews & Brother exhibited the 
Matthews lineman’s protector. two-bolt) guy 
clamp, Matthews guy anchor, lamp-chanver, 
cable clamp and the hold-fast lamp guard. 

The Cooper-Hewitt Flectrie Company was 
represented bv F. B. Alten of Cleveland, 
exhibited the new type HH mercury vapor 
lamp. 

The Crocker-Wheeler Company exhibited 
alternating-current and = direct-current mot- 
ors, ahd numerous photographs of typical 
installations. 

The Fort Wayne Electrice Works exhib 
ited one of its latest type compensarcs for 
moving picture machines; oscillating fan 
moors; type A transformer, type K, meters 
and a full Hne of small alternating-current 
and direct-current motors, bell ringing 
transformers, ete. ; 

The Excess Indicator Company exhibited 
its indicator, and distributed literature fa 
connection with different installations. 

The John A. Stewart Electrice Company, 
Cincinnati, distributed souvenir blotters of 
a special unique design, 

The General Flectrie Company was repre- 
sented by a number of representatives from 
its engineering and sales department, and 
made an incidentat exhibit of lighting fix- 
tures, heating devices and accessories. 


REGISTRATION. 


E H. Beil Youngstown Consolidated Ga~ and 
RKlectrie Company; Mrs. bo H. Bei, D. L Gas- 
kill Greenville Bieetrie Bight and Power Cion- 
pany: Mary A. Gaskill; Esther Gaskill; Gwo. 
W. Jones, Dayton Lighting Company; E H. 
Heathimman, Payton Tagbting Cotopany, A C. 
Robeson, Greenville BElecttic Likht and Power 
Company; Jobn H. Whitev, Greenville Elec- 
trie Light and Power Company; Ada H White- 
ley, Mary Whitely; J ”' Kermode, Cleve- 
land  Bleetrie PMhaminating Company, RB. R. 
Buss, Cleveland Electrice Phoninating Companv, 
Mrs. B. R. Russ; E O M Tot Payton Porat tinogg 
Company; Mis. E M. Tait: S. M. Rust, Gareen- 
ville Electric Light and Power Company; Mix. 
S. M. Rust; Karl A. Katzenberger, Anson fie 
Light Company; W. T. Fitzgerald. Greenville 
Ktectrice Light and Power Company, ©. L Crip- 
pen, Yonngstown Consolidated Gas and Elec- 
trie Compan, Harry Engle, Yonngstown Con- 
soliduted Gas and Mleetrico Company: O R 
Welch, Sandusky Gas and) Electre Company, 
Mis ©) B., Weleh, B. H Garliner, Phs‘ston 
Ligbting Company; Mrs. R H Gardiner, W. F, 
Hobbel Wauseon Rleetne Light Company: ba 
A. Pettit, Jr. Middletown Light Company: Mrs, 
L. A. Pettit, Jr; W. So Meeker. Greenville 
Electric Light cnd Power Comipanve: Lonanma 
Meeker, FLA Becbhstean, Sandusky Gas and 
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Electric: Company; Mrs. E. A. Bechstein; Wm. 
Adams, Elyria Citizens’ Gas and Electric 
Company; Mrs. K. Adams; H. S. Thayer, Cleve- 


land Electric Illuminating Company; F. A. 
Barr, Consumers’ Electric Company; R. QO. 
Morgan, Crawford County Gas and Electric 


Company; J. C. Martin, Wilmington Water and 
Light Company; P. Barnhard, Tuscaloosa County 
Electric Company; Mrs. P. Barnhard; Claude C. 
Smith, Bradford & Gettysburg Light and Power 
Company; E. H. McKnight; Mrs. B. H. Mc- 
Knight; Mannette McKnight; Elmina Mc- 
and Power Company; Mrs. S. A. Foltz; W. 5. 
Knight; S. A. Foltz, Mansfield Railway, Light 
Townsend, E. Liverpool Traction and Light 
Company; H. Armstrong, Steubenville and E. 
Liverpool Railway and Light Company; John 
Gilmartin, Toledo Railway and Light Company; 
C. H. Massa, Mansfield Railway, Light and 
Power Company; Harry C. Turnock, Cleveland 
Electric INuminating Company; S. E. Stiles, 
Cleveland Electrie Illuminating Company; W. 
E. Neville, Cleveland Electric Illuminating 
Company; W. P. Engel, Detiance Street Rail- 
way Company; Mrs. W. P. Engel; H. W. Hart. 
Cleveland Electric Illuminating Company; S. 
Cottingham, Deshler Light and Power Company; 
S. F. Messer, Warren Water and Light Com- 
pany; E. C. Lindsey, Ravenna Gas and Elec- 
tric Light Company; Stanley C. Smith, Bed- 
ford Electric Light and Power Company; Mrs. 
Stanley E. Smith; F. C. Morrison, Licking 
Light and Power Company; E. L. Booth, Bel- 
laire Light and Power Company; Mrs. E. L. 
Booth; . D. Buckwell, Toledo Railway and 
Light Company; Mrs. T. D. Buckwell; E. A. 
Geauque, Edgerton Electric Light System; J. S. 
Casebere, Edgerton Electric Light System; 
Howard Jones, Circleville Light and Power 
Company; F. A. Plymale, Gallipolis Gas and 
Coke Company; C. . Custer, Miami Light, 
Heat and Power Company: R. G. Sloat, San- 
dusky Gas and Electric Company; Wm. Ruff, 
Sandusky Gas and Electric Company; Mrs. Wm. 
Ruff; Frank Espy, Tiffin. Electric Company; Mrs. 
Frank Espy; Elam Fisher, Eaton Lighting Com- 
pany; Mrs. Elam Fisher; O. H. Hutchings, Day- 
ton Lighting Company; Mrs. O. H. Hutchings; 
Helen Hutchings; L. A. Pearson, Stillwater Val- 
Jey Electric Plant; C. B. Cokefair, Eaton Light- 
ing Company; Mrs. C. B. Cokefair; E. J. Mc- 
Cutcheon, Citizens Light and Electric Company, 
D. Friedenberg, Citizens Light and Electric Co.; 
W. R. Griffin, E. Liverpool Traction and Light 
company; Mrs. W. R. Griffin: C. V. Hard, Wooster 
£lectric Company; James O'Toole, Hamilton Elec- 
tric Plant; C. M. Baxter, Northern Ohio Traction 
and Light Company; W. J. Brean, Citizens Gas 
and Electric Company; J. R. Row, Ottawa Elec- 
tric Light Company; Mrs. J. R. Row; J. Fregh- 
ner, Shelby Electric Company; F. C. Stanford, 
Bucyrus Light and Power Company; T. J. Smith, 
New Lexington Electric Light Company; Chas. 
H. Graves, Oak Harbor Electrice Company; Mrs. 
Chas. H. Graves; A. N. Cope, Springfield Light, 
Heat and Power Company; C. T. Munz, Toledo 
Railway and Light Company; Mrs. C. T. Munz; 
Geo. W. Sloan, Port Clinton Light Company; 
C. W. Post, Delphis Electric Light and Power 
Company; H. A. Peffley, Bradner Water, Gas 
and Electric Light Plant; C. M. Lott, Hicksville 
Electrice Light Company; C. A. Matthews, Port 
Clinton Electric Light and Power Company; 
N. B. Ervin, Gibsonburg Electric Light Com- 
pany; A. B. Young, Kent Water and Light 
Company; I. B. Matthews, Toledo Railway and 
Light Company; J. T. Flynn. Bellaire Light 
and Power Company; George C. Mylander, Oak 
Harbor Electric Company; A. A. Pointer, Ant- 
werp Electric Company. 


MANUFACTURERS’ REPRESENTATIVES. 


Hubbard & Company, C. L. Pierce, Jr.; C. S. 
Davidson, Holophane Company; Wm. L. Dillon, 
Sanitary Pump Co.; F. K. Bybee, Erner & Hop- 
kins Co.; George B. Edgar, W. V. Orr, A. A. 
serva, E. Ryan, A. S. Ryan, Ft. Wayne 
Electric Works; Miss Rachel Edgar, W. D. 
Shaler, Elliott Reynolds, Doubleday-Hill Electric 
Company; Florence Eise, F. J. Gibbons, S. G. 
Hibben, Macbeth-Evans Glass Company; P. B. 
Postithwaite, Wagner Electric Manufacturing 
Company; Norval N. Cobb, Lee Kirkpatrick, 
Enterprise Electric Company; H. G. Knoderer, 
Mrs. H. G. Knoderer; G. N. Mueller, Miss Lud- 
wig, Nernst Lamp Company; R. J. Russell, 
Century Electric Company; Mrs. R. J. Russell; 
F. Godfrey, Bryan-Marsh Company; Mrs. 
F. N. Godfrey; W. E. Bischoff, W. N. Matthews 
& Brother; A. Schwartz, Pradford Belting Com- 
pany; Edwin L. Van Winkle, Post-Glover Elec- 
tric Company: I. E. Archer; Thomas B. Arnold, 
Mrs. Thos. B. Arnold; C. W. Sullivan, G. W. 
Sullivan & Company; H. M. Boyle. Sterling Elec- 
tric Manufacturing Company; Anna Brennan; J. 
rT. Donahue, Mrs. Í T. Donahue; Miss Rhea Dona- 
hue, W. F. Benedict, Mrs. W. F. Benedict, the 
Sterling Electrical Manufacturing Company; H. 
G. Ridgway, Crocker-Wheeler Company; C. W 
Chappelle, Electric Storage Battery Company; 
C. W. Lee, © W. Lee Company; E. J. Stroud, 
Johns-Manville Company of Texas; Paul Stew- 
art, John A. Stewart Electric Co.; Dean Emer- 
son, Wagner Electric Manufacturing Company; 
D. D. Gill, Triumph Electrice Company; F. M. 
Knierim, A. O. Clingman, L. C. Crabbs, D. O. 
Vaughan, H. O. Smith, F. Bissell Company; 
H. O. Dutter, Hall Gas Engine Company; Mrs. 
H. O. Dutter; L. H. Keller, Union Electric Com- 

any; Robert L. Jaynes, American Conduit 
Manufacturing Company; Ralph B. Wilcox, 


Standard Underground Cable Company; Wm. R. 
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Collins, New York & Ohio Company; H. H. Cud- 
more, Brilliant Electric Company; J. E. Swisher, 
Globe Electric Company; Mrs. J. E. Swisher; 
M. D. Phelps, Sterling Electrical Manufacturing 
Company; Mrs. M. D. Phelps; Miss Sherley 
Phelps; Thos. T. Richards, Wagner Electric 
Manufacturing Company; J. W. Brooks, John 
A. Roebling’s Sons Company; S. B. Dewey. H. 
W. Johns-Manville Company: V. R. Despard, 
Pass & Seymour, Inc.; C. L. Bogen, Cleve. Llec- 
trical Supply Company; Mrs, C. L. Bogen; James 
Strasburg. W. <A. Baker, American Electrical 
Heater Company; Mrs. E. J. Bechtel. F. J. Alder- 
son, Mrs. P. J. Williams, Electric Appliance Com- 
pany; W. C. Anderson, Canton Electric Company; 
Robert E. Lane; J. P. Arndt, W. J. Rose, Alliance; 
O.: H. A. Brereton, General Incandescent Lamp 
Co.;Chas. S. Kuntz, F. D. Lawrence Electric Com- 
pany; P. J. Williams; F. R. Batchelder, Buck- 
eye Engineering Co.; E. F. Gynn, Delaware, O.; 
Wm. H. Sinks, Columbia Meter Company: W. B. 
Hickox, Adams- Bagnall Electric Company, 
J. Mitchell, Adams-Bagnall Electric Company, 
Mrs. A. J. Mitchell; F. H. Krauss, Banner 
Electric Company; Bond Wisler, Ameri- 
can Electrical Works; Lee Reynolds, Sprague 
Electric Company; C. S. Campbell, Erner 
& Hopkins Company; Mrs. E. J. Stroud; Mrs. 
Chas. E. Stroud; George Cutter, George Cutter 
Company; Mrs. George Cutter; M. L. Baker, 
Cleveland Electrical Supply Company; F. B. 
Allen, Cooper-Hewitt Electric Company; Chas. 
F. Gilliatt. Excess Indicator Co.; W. H. Under- 
wood, Triumph Electric Company; Henry P. 
Thompson, Harrison Safety Boiler Works; 
George B. Dusinberre, American Electric Fuse 
Company; R., F. Laganke, Cleveland Electric 
Supply Company; Chas. L Eshleman, Jandus 
Electric Company: Roscoe B. Iddings, the Pyrene 
Company; F. N. Wilcox, Columbus, O.; Warner 
Jones, Cleveland Electric Supply Co.; A. Durbin, 
McConnellsville-Malta Electric Company; Ford 
S. Smith, Smith Chandelier Company; John F. 
Cook; N. A. Wolcott, Packard Electric Com- 
pany; Mrs. N. A. Wolcott; John A, Stewart, 
John A. Stewart Electric Company; A. B. Wal- 
ter, American Ship Building Company; W. Hill, 


R. Hall, Overland Automobile Company; Lee 
Brokaw, Federal Sign System; W. H. Pearl, 
Central Electric Company; Mrs, W. H. Pearl; 


Thos, F. Bechtel, Electrical Distributors Com- 
pany; M. A. Watterson, Erner Electrical Com- 
pany; A. B. C. Palmer, S. D. Eckler, B. J. 
Shockley, Fremont Yaryan Company; H. G. 
Boyers, Toledo Chandelier Manufacturing Com- 
pany; C. E. Cromwell, Dayton Sanitary Pump 
Company; H. C. DeKamp, Frank F. Car- 
ter, A. E. Rickards, W. B. Wilkinson, 
Mrs. W. B. Wilkinson, E. H. Ott, H. H. Hughes, 
S. J. Folkman, George S. Vail, R. D. Nye. 
A. S. Butler, J. W. Schrangtz, F. O. Kirkpatrick, 
S. L. Blackburn, Harry G. Glass, R. W. Rabe, 
E. T. Seelig, A. E. Gregory, J. B. Linslay, 
George T. Glover, F. M. McAdams, J. R. Town- 
send, G. E. Miller, Westinghouse Electric and 
Manufacturing Company; Burton Stevenson, 
Westinghouse Machine Company; J. C. McQuis- 
ton, Mrs. J. C. McQuiston; W. Barnes, 
Westinghouse Bureau of Publicity; J. ; 
McDonough, I. M. Cassel, G. Lowe Guy, 
R. E. Russell, W. S. Culver, Mrs. W. S. 
Culver, H. C. Houck, C. H. Clark, G. H. 
Stickney. Mrs. G. H. Stickney, Fred T. Benson, 
George C. Osborn, J. A. Davies, F. E. Cofran, 
A. E. Alley, F. O. Fantt, W. J. Hanley, Oscar 
Carman, General Electric Company; A. G. Sum- 
merell, Mrs. A. G. Summerell, Marion Sum- 
merell, Ruth Summerell, F. H. McDowell, A. B. 
Pyke, N. ©. Cotabish, National Carbon 
Company; Frank G. Bolles, C. L. Ratterman, 
F. C. Colwell, Mrs. F. 
D. H. Kelly, C. P. Billings, Allis-Chalmers Com- 
pany: A. Schwenck, L. T. Milnor, F M. Shely, 
D. W. Hopper, L. N. Vail, H. C. Owen, Western 
Electric Company; A. H. Winslow, Earl Wil- 
liams, M. D. Cooper, National Electric Lamp 
Association; T. D. Thomas, V. M. Bates, V. C. 
Maxwell, Chas. J. Gillespie, H. H. Dennis, F. E. 
Dennis, F. H. Corwin, L. F. Carney, G. A. 
Brown, A. L. Carney, W. G. Nagel Electric 
Company; EB. V. Hennecke, Faries Manufacturing 
Company. 
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Electric Club Picnic. 

As announced last week in the ELEC- 
TRICAL REVIEW AND WESTERN ELECTRI- 
CIAN, the Electric Club of Chicago will 
hold their second annual outing on 
Saturday, August 6, at Ravinia Park, 
on the line of the Chicago and North- 
western Railway. A special train of 
ten cars will leave the Wells Street 
Station at 10:15 a. m., stopping at 
Davis Street, Evanston, at 10:40. The 
return will begin at 5:30 p. m. 

George H. Porter is chairman of the 
committee which has the affair in 
charge, and the following committees 


C. Colwell, C. S. McGill, 
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have been appointed on various details: 
R. M. Van Vleet, on finance ; H. A. Mott 
and F. S. Hickok, on publicity; O. B. 
Duncan, F. T. Wilbur and W. R. Bon- 
ham, on ladies; F. W. McClement and 
W. S. Taussig, on athletics. 

More than fifty prizes have been con- 
tributed for the various events, and 
these are stated by the committee to be 
the finest collection ever given out at 
any picnic. Every lady present will be 
presented with a souvenir parasol. 
There will be races and guessing con- 
tests, dancing, and a baseball game be- 
tween the single men and the benedicts. 
A band will accompany the club on the 
train, and the New York Symphony 
Orchestra, under Walter Damrosch, will 
give a concert in the afternoon. 

—eoo 
Another Step Towards Chicago Rail- 
ways Merger. 

Judge Grosscup, who was appointed 
umpire to determine the rights of the 
Cicero & Proviso Street Railway 
Company in the proposed merger of 
the lines of the Chicago Railways Com- 
pany and the Consolidated Traction 
Company, has rendered his decision. 
He was assisted in determining the 
issue by Calvin Goodrich, president of 
the Twin City Rapid Transit Company, 
of Minneapolis, and George G. Moore, 
financial director of the Michigan 
United Railways. The finding is highly 
satisfactory to the bondholders of the 
road and removes the chief obstacle 
to the proposed merger. About the 
only things that remain are the secur- 
ing of a city ordinance, which is be- 
ing sought, and the Probate Court 
proceedings involving the interests of 
the Yerkes estate in the Consolidated. 


— o 
Convention of Association of Railway 
Electrical Engineers. 

The annual convention of the Asso- 
ciation of Railway Electrical Engineers 
will be held in the La Salle Hotel, 
Chicago, September 27-30. The entire 
seventeenth floor of the hotel has been 
reserved for the convention. All of the 
exhibits will be located in the large 
ballroom, which affords ample accom- 
modation and a beautiful setting for 
the convention exhibits. 

All matters pertaining to the various 
applications of electricity in railway 
operation, aside from telegraphy and 
signaling, will be considered at this 
convention and it is anticipated that 8 
large number of railroad men will be 
in attendance. 
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RECENT IMPROVEMENTS IN DIS- 
TRIBUTING TRANSFORMERS 
AND THEIR RELATION TO 
METHODS OF DIS- 
TRIBUTION. 


BY J. FRANK MARTIN. 


The manufacturers of distributing 
transformers are to be congratulated 
on the high degree of efficiency reached 
in the present design of this appara- 
tus. Reliability of operation, the most 
vital point of all, is present to a re- 
markably high degree, allowing little 
to be desired in this direction. 

However, an intelligent decision as 
to what is the best transformer and 
method of distribution for his use, is 
by no means easily arrived at by the 
central-station engineer. The effect of 
recent improvements, so far as he is 
concerned, has been to reduce the 
losses materially, and particular stress 
is being given to the possible improve- 
ment in the operating characteristics 
by the manufacturers. A considerable 
increase in economy is to be had by the 
result of the change in losses on the 
operating condition of prime movers, 
generators and the distributing system ; 
that is, the designs are such that the 
losses and their relation to the cost of 
the transformer can be varied to meet 
varying load conditions and fuel costs. 

Granting this to be true, it is of the 
most importance for the operating en- 
Gineer to confine his efforts for im- 
provement to the operating efficiency, 
which is to a large degree independ- 
ent of the cost of energy at the trans- 
former. The all-day efficiency as af- 
fected by variable conditions on the 
load side of the transformer can be 
greatly improved. 

Analysis of statistics of the average 
central station employing alternating- 
current distribution shows a consider- 
able margin between the rated capacity 
of generating units or station trans- 
formers and the total distributing 
transformer capacity. Cases are com- 
mon where the excess in capacity for 


distributing transformers reaches one 
hundred per cent. This condition is 
due directly to the difficulties met in 
eliminating or controlling the variable 
load conditions at the point of deliver- 
ing service, and brings about a situa- 
tion where the most efficient piece of 
central-station apparatus is operated 
with the most uneconomical results. 

These conditions in the regular order 
of each are: 

1. The Demand Factor, or ratio of 
maximum demand to rated capacity, is 
low and has a wide variation. 

2. The Diversity Factor, or ratio of 
the maximum simultaneous demand to 
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FIG. 1.—LOAD PERFORMANCE OF RESI- 
DENCE LIGHTING INSTALLATIONS. 


the sum of maximum individual de- 
mand, has a wide variation. 

3. The Load Factor, or ratio of av- 
erage input to maximum demand taken 
for short periods, has a wide variation 
and is generally low. 

The effect of these factors can be 
best illustrated by applying them to 
a typical case of current distribution 
for residence lighting. Assuming that 
there are one hundred installations or 
consumers and taking one hundred per 
cent as the average rated or connected 
load of each, the performance over 
periods of twenty-four hours would be 
as shown in Fig. 1. Curve A indicates 
the highest point reached by the maxi- 
mum demand on any individual ele- 
ment of the group, which has a wide 
variation and occurs very infrequently. 
R is the highest, yalue reached by the 


normal demand, which is practically 
constant from day to day, while C is: 
the normal value of the. maximum de- 
mand, assuming the charaeteristie of 
the whole group considered as a single. 
element. The broken curve D and its. 
bisections with the other curves shows. 
the variation of the load period with 
the change in length of the day from 
season to season. These curves show 
that the diversity factor reaches a max- 
imum value of twenty-six per cent and 
the load factor varies from fifteen to 
twenty-five per cent on the individual 
installation, while these values are con- 
stant and have no variation when the 
element is grouped. This difference is 
due principally to the environment of 
the individual consumer, which causes 
a variation in the diversity and de- 
mand factors to a certain extent pro- 
portional to the rated capacity of the 
installation, and in the last case, to the 
fact that these variations are not coin- 
cident when taken collectively. There- 
fore, grouping of service connections 
or centralizing the transformer capac- 
itv supplying these connections, follows 
the natural law which is recognized in 
the design of central stations; that is, 
concentration of prime movers and ac- 
cessories under general conditions 
means conservation of the investment 
and more economical operating and 
maintenance expenses. 

Comparing the two methods, individ- 
ual and group service supply, we have 
effected other economy than that given 
by eliminating the diversity and de- 
mand factors and increasing the load 
factor at the transformer. This is due 
to the difference in the cost of the sev- 
eral sizes of distributing transformers 
and a similar variation in the losses 
per rated unit of capacity. These char- 
acteristics, which are due to manufac- 
turing limitations, are shown in Figs. 
2 and 3; the first showing the losses 
in a full line of transformers, the dif- 
ference between the curves being a 
variation that is met in the product of 
several reputable manufacturers. Fig. 
3 shows the variation in cost, the dif? 
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ference in the curves being a varia- 
tion in the relative cost and efficiency 
ratings. These hmitations apply to 
practically all electrical apparatus, but 
in this case have a pronounced value 
on account of the difficulties met in 
ising the all-day efficiency of the dis- 
tributing transformer under general 
conditions. Employing individual trans- 
former distribution the all-day effi- 
ciency averages twenty-five per cent, 
while it is possible to raise this value 
to eighty per cent by employing a large 
transformer advantageously placed, so 
as to supply a large number of con- 
sumers. The increase in operating effi- 
ciency is due to the large decrease in 
losses, while there is great economy in 
the investment. 

Fig. 4 shows the ratio of the trans- 
former capacity to the connected load 
under each of the load conditions illus- 
trated by the curves in Fig. 1. A is 
the capacity required when serving a 
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connection from an individual trans- 
former, and B is that required for each 
connection when using a party trans- 
former. Consulting the curves in Fig. 
l, it is indicated that the load period 
on lighting installations is confined to 
five hours in the evening, with a peak 
of very short duration. Corresponding 
in load-time values the curves in Fig. 4 
are plotted to show the mean value of 
the guaranteed overload temperature 
ratings of the transformer for the same 
period in hours. This is a departure 
from the general practice, as no con- 
sideration of the overload ratings is 
taken. Usually the transformer capac- 
ity is twenty per cent higher than 
shown here, and there is reason for this 
practice when employing individual 
transformer distribution on account of 
the presence of the variable load and 
demand factors of a high value, but it 
is desirable that this condition be taken 
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advantage of when using a party trans- 
former, since the load factor is con- 
stant and the diversity factor is elim- 
inated. 

On the other hand, the position may 
be taken that it is highly objectionable 
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8.—RELATIVE COST PER UNIT OF 
RATED CAPACITY FOR DIFFERENT 
SIZIES OF DISTRIBUTING 
TRANSFORMERS: 


FIG, 


to work transformers at an overload 
under these conditions on account of 
increasing the copper losses during the 
peak-load period. On a large distribu- 
tion system this practice would re- 
quire an increase in the prime mover 
capacity, but following the natural law 
applying to the centralization of this 
apparatus, it is most economical to 
make the investment in the power 
house; that is, the saving in distrib- 
uting transformer capacity less in- 
ereased maintenance on these trans- 
formers, will be greater than the re- 
quired investment in prime movers. 
Another condition which is given 
very little consideration is the relation 
of the load on a transformer to the 
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4.—RELATION OF TRANSFORMER CA- 
PACITY TO CONNECTED LOAD. 
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atmospheric temperature. In Fig. 5 the 
dotted lines A and B represent the 
mean atmospheric temperatures for 
summer and winter as taken by the 
United States Weather Bureau. Re- 
ferring to Fig. 1 again, it is shown 
that the load period ig-ghortest during 
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‘he summer, the period of highest tem- 
perature; and is longest during winter, 
‘he time of lowest temperature. Tak- 
ing the load conditions shown in Fig. 1 
and transformer ratings as specified in 
Fig. 4, the copper-rise temperature of 
the transformer is indicated by the 
solid lines A, and B,. As shown, these 
conditions also favor the practice of 
working the transformers at an over- 
load, but are applicable to transformers 
Installed outdoors only. 

Summing up, the substitution of 
modern distributing transformers ar- 
ranged for grouped-service supply as 
outlined above will reduce the invest- 
ment fifty per cent, increase the all-day 
efficiency 350 per cent and reduce the 
maintenance seventy-five per cent. lf 
the improvement in the readiness-to- 
serve factor, the reduction in liability 
to injury to the workmen and the pub- 
lie, and the improvement. in continuity 
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of service could be capitalized, the 
comparison would be still more favor- 
able to this method of distribution and 
the changes proposed. 

The practice as outlined will apply 
to all classes of central-station service. 
Residence lighting, service for business 
houses, amusements and manufactories 
each have distinctive performance char- 
acteristics and limitations, and special 
conditions affecting individual cases 
will be met; but the principles set 
forth, when carefully worked out, will 
generally give an increase in economy. 

—eo 


Some English Power Rates. 


The town of Eccles, England, has re- 
cently installed a new system of charg- 
ing for electricity for motors and heat- 
ing as follows: For the first fifty kilo- 
watt-hours of maximum demand per 
quarter, six cents per kilowatt-hour; 
for all over, one and one-half cents. 


— ww 


ven 


high 
ait. 7 


Woi 


| 


August 6. 1910 


Hydroelectrics in Japan. 

A British consular official in Yoko- 
hama. Japan, sends the following ab- 
straet from a report on Japanese trade 
whieh will be published in the near 
future: 

One of the features of 1909 was the 
activity with regard to waterpower 
schemes. There is no doubt that a 
eountry like Japan, with a large num- 
ber of rivers and waterfalls, is ideally 
situated for the production of water- 
power, and there are already in many 
parts of the country small plants in 
operation for the running of electric 
light and street-railway undertakings. 
Of large hydroelectric undertakings, 
however, the only one which appears to 
he meeting with suceess is that of the 
Uji River, whieh is intended to supply 
Osaka. The other great consumer of 
power in Japan is the capital, Tokio, 
and there are five or more waterpower 
schemes on foot, all of which have been 
placed with a view to enabling Tokio 
to dispense with coal. Two of these 
enterprises have been jointly under- 
taken by British and Japanese capital- 
ists, but various diffieulties have arisen, 
sometimes on one side and sometimes 
on the other, and it does not appear 
that either scheme ts making very rapid 
progress. There are said to be many 
obstacles in the way of the larger pro- 
jects. In one case the dain to be con- 
structed would have to be of such big 
dimensions that some experts doubt 
whether it would be safe in an earth- 
quake country: in another case the 
flow of water cannot be depended 
upon; while in vet another the water. 
coming as it does from a distriet whieh 
is full of mineral springs, would prob- 
ably eorrode the pipes and injure the 
machinery, No doubt similar or even 
more serious difficulties have to be en- 
countered by engineers in other parts 
of the world, and if all the troubles in 
connection with the financing of the 
scheme and the rights of farmers, ete., 
can be overeome, the suppliers of cheap 
power to Tokio will have a ehance of 
making excellent profits. 

_———__o—-o—_____- 
Water Power in Bavaria. 

It is interesting to note, savs a Ger- 
man correspondent of the London 
(England) Electrical Engineer, that 
the utilization of water power for 
electrical purposes has made such 
strides in Germany that the Bavarian 
Government hag created a special de- 
partment, presided over bv Herr Sten- 


gler, to investigate the water resources 
for power production in the country, 
to make proposals for the utilization 
of those resourees by the State, to ex- 
amine applications for concessions ema- 
nating from municipalities and private 
firms, and to act as an information 
bureau for all wanting to employ water 
power for electrical purposes. The 
new department will co-operate with 
the hydrotechmeal already existing un- 
der Ministerialrat Hensel, who has al 
ready aectnmulated many important 
statisties as to amount of water ob- 
tainable from various rivers and 
streams at different times of the vear. 
Both departments are under the Min- 
ister of the Interior, or as he would be 
called in Bngland, the Home Secretary. 
Some of the results of the joint labors 
of the combined offices may now be 
given, It is estimated that in Bavaria, 
for at least seven months in the vear, 


560,000 horsepower can be obtained 


south of the Danube, and 9,000 more 
north of it. The cost of utilizing this 
power up to the point of driving the 
turbines is put at a price for installa- 
tion not exceeding 1,000 marks per 
horsepower. The worst of it is that 
nearly all the water power is in the 
south of Bavaria, while most of the 
Bavarian industries are carried on in 
the north. The establishment of new 
factories, except pulp and nitrogen fac- 
tories, is made difficult in Southern Ba- 
varia by heavy freight rates. Never- 
theless, that is not an insuperable diffi- 
culty, but a drawback merely. The 
Increase of our knowledge of cheap 
transmission of electrical power to a 
distance from the source of energy is 
now so complete that there is no rea- 
son why as mueh as may be wanted of 
the 5360.000 horsepower should not be 
transmitted across the Danube, and ar- 
rive at where it is wanted at such a 
small eost above what would bhe in- 
curred if the water power was available 
on the spot that the extra expenditure 
would have little or no influence on the 
selling prive of the manufactured 
woods. 

As regards concessions it has been 
agreed that they shall be granted ir- 
revoeably for forty vears, and then re- 
vocably for a further time of thirty 
years. A moderate annual fee will be 
charged, and at the expiration of the 
concession no compensation will be 
payable by the State. At the same 
time the concessionaire will he bound 
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to sell the electric energy at a reason- 
able rate for all purposes of publie 
utility. 
— -ee - 
Minimum Service Charge for Elec- 
tricity. 

The Albany (N. Y.) Municipal Gas 
Company has served notice on its con- 
sumers of electricity for lighting pur- 
poses that beginning July 1 a ‘mini- 
mum service charge of $1 per month 
will be made on all installations.” The 
rule, says the Municipal Journal and 
Engineer, has raised the question of 
Whether or not this charge is a viola- 
tion of the law of 1907, which restricts 
the company to a charge of not more 
than ten eents per kilowatt-hour. The 
new ruling will affect many consumers, 
especially those who leave the city dur- 
ing the summer. If no current is used 
at all by customers the charge will be 
#1 a month. The effect in many in- 
stances will be to make the charge 
more than the maximum allowed by the 
law if it be construed as a charge for 
electric current. The law places a pen- 
alty of $1,000 for each overcharge. It 
is probable the Public Serviee Commis- 
sion Will be called upon for a ruling 
on the question involved. In other cit- 
les of the state the commission has not 
regarded a serviee charge as wnreason- 
able, but on account of the special law 
in reference to Albany a legal con- 
struction as to power to make a service 
charge will be neeessary, 

—— eo 
New Hydroelectric Plant in Germany. 

A British correspondent states that 
the Baden Diet is considering a Sup- 
plementary estimate for preliminary 
work in connection with the establish- 
ment of a hydroelectric station in the 
Murg Valley above Forbach. The cur- 
rent will be used by the State Railway 
administration for lighting purposes 
for power at the railway workshops, 
and for the state harbor at Mannheim. 
The cost of the generating and trans- 
mission plant will be in the neighbor. 
hood of $6,500,000, 

—_—_—>-9—___. 


Proposed Smoke-Abatement Ordinance. 
At the annual convention of the In. 
ternational Association for the Preven- 
tion of Smoke, recently held in Minne. 
apolis, Minn., action was taken to have 
a uniform smoke-abatement ordinance 
drawn and adopted by the Association, 
with the idea of persuading all cities 
to adopt the same measure. Central- 
station service was also‘advocated. 
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ELECTRIC XCTRIC LIGHTING. 


ILLUMINATING G ENGINEERING 


THE MORGAN MEMORIAL BUILD- 
ING AT HARTFORD. 


A WELL-DESIGNED ELECTRIC LIGHTING 
INSTALLATION. 


The Wadsworth Atheneum at Hart- 
ford has served for many years as a 
center of historical, literary and ar- 
tistic interest, both in the city of Hart- 
ford and throughout the state of Con- 
necticut. Within its walls are contained 
many valuable collections of historical 
records and relics, paintings and other 
works of art, rare books and natural 
history specimens. In addition there is 
a well-patronized circulating and re- 
search library and an art school, the 
latter being housed in a small building, 
in the rear of the Atheneum, known 
as the Annex. 

During the past three years import- 
ant additions have been under con- 
struction. These have just been com- 
pleted. They consist of the Morgan 
Memorial Building, presented by J. 
Pierpont Morgan, covering an area of 
about 7,000 square feet, and the Colt 
Addition, which is the gift of the Colt 
estate, covering an area of some 2,000 
square feet. This latter forms a con- 
necting link between the Morgan Me- 
morial Building and the Atheneum 
Building. These two new buildings, 
together with the Atheneum itself, 
have a combined frontage of about 260 


feet on Main Street and 170 feet on 


Atheneum Street, and it is planned to 
extend the Morgan Memorial Building 
back to Prospect Street on the rear in 
such manner as to form a great quad- 
rangle, which will enclose in a spacious 
court the unfinished or unsightly wall 
- surfaces of some of the existing build- 
ings. The new structure will include 
a large gallery for sculpture practi- 
cally three stories in height and a re- 
production, but in somewhat simpler 
form, of the western pavilion which 
has just been completed. The new 
eastern pavilion will be devoted to 
rooms adapted to educational. and ad- 
ministrative purposes, and arranged to 


be capable of communication with fu- 
ture extensions of the Atheneum itself. 

The design of the electrical equip- 
ment for the buildings just completed 
involved principally the supplying of 


motors for driving the ventilating fans 


and ash elevator, distribution wiring 
and the problems of illumination. The 
special lighting features introduced 
problems of great interest and import- 
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service switches mounted in a steel 
cabinet. 

The direct-current service feeders 
consist of two No. 0 rubber-insulated, 
lead-covered cables. The alternating- 
current service feeders consist of two 
No. 0000 rubber-insulated, lead-covered 
cables and one No. 0 bare cable, the 
latter serving as the neutral wire. 

From the service cut-outs the supply 


MAIN STAIRWAY, MORGAN MEMORIAL BUILDING. 


ance and required most careful con- 
sideration. 

Electrical energy is obtained from 
the underground mains of the Hartford 
Electric Light Company in Main Street. 
This company supplies the new build- 
ings with alternating current on the 
three-wire 110-220-volt system for light- 
ing, and direct current at 220 volts for 
power purposes. 

The alternating-current and direct- 
current service feeders for the building 
are run in from the manholes in Main 
Street, under the lawn, in separate 
lines of vitrified-tile ducts. These enter 
the basement of the building just above 
the floor level near the north end of 
the corridor in the Colt Wing, and are 
continued up the wall in iron-pipe con- 
duit to a pair of main cut-outs and 


mains are continued in separate lines 
of iron-pipe conduit, run on the ceiling 
through the old building to the fan- 
room of the heating and ventilating 
plant, located just back of the Colt 
Wing in the court formed between the 
Morgan Building and the Wadsworth 
Atheneum. 

The switchboard is located in the 
fan-room. It consists of three black 
enameled slate panels mounted upon 
an angle-iron framework in the usual 
manner, there being a main switch and 
meter panel in the center with a direct- 
current, two-wire power-feeder panel 
on the left and an alternating-current, 
three-wire lighting-feeder panel on the 
right. These feeder panels are pro- 
vided with a sufficient number of spare 
switches to take care of such future 
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extensions of the building as are now 
contemplated. The center panel car- 
ries the main power switch and power 
meter and the main lighting switch 
and lighting meter. 

From the power-feeder panel four 
circuits have been run, all in rigid 
iron-pipe conduit. These carry current 
to the ventilating fan motors, of which 
there are two, to the motor which 
drives the ash elevator and to a motor 
outlet in the janitor’s room equipped 
with a knife switch placed in a cast- 
iron service-type switch box, from 
which wires may be run, as required, 
to a small motor or other device lo- 
eated in this room. 

From the lighting feeder panel of 
the switchboard separate feeders are 
run to distribution panel boards in the 


there being two of these in each of the 
four galleries and in the main stair hall 
on the second floor, from each of which 
two three-wire mains are run to a 
secondary panel board in the skylight 
space over each of the galleries. From 
these secondary panels wires are run 
in exposed conduit to supply the lamps 
of the indirect lighting of the main 
stair hall and galleries. 

In the lighting throughout the new 
buildings tungsten lamps have been 
used wherever possible, both for rea- 
sons of economy and also because of the 
whiter light given by these lamps as 
compared with carbon-filament lamps. 
This latter consideration is an import- 
ant one where the objects to be lighted 
artificially are of a nature which re- 
quires that a close approximation to 


INDIRECT LIGHTING IN NORTH GALLERY. 


basement, first and second stories, from 
which panels all branch circuits are 
run. All of this wire is run in rigid 
pipe conduit. All conduit is concealed 
in the walls or floors, except in the 
boiler and fan rooms, where it is ex- 
posed throughout. 

The panels and their cabinets are of 
standard construction, the former being 
three to two-wire type, except that on 
the second floor, which has three-wire 
branches, with black enameled slate 
slabs, while the latter are of enameled 
steel with steel trim and doors. From 
the basement and first-floor panels the 
wires are run directly to the light out- 
lets and all the direct lighting of the 
building is fed from these two panels. 

From the second-floor panel sub- 
mains are run to special rotary switches, 


daylight be obtained. Most of the 
rooms and even the halls will contain 
exhibits of various kinds requiring 
special lighting, and each of these had 
to be taken up individually and the 
lighting so planned as to meet its 
needs in the best possible manner. 
The main entrance hall is lighted en- 
tirely by means of wall-bracket fix- 
tures, thus preserving an uninterrupted 
vista from the entrance, through the 
entrance hall into the stair hall beyond. 
The stair hall is lighted by means of 
forty tungsten lamps suspended above 
the skylight of the stair-hall ceiling. 
These lamps are supported from a spe- 
cial fixture designed for the purpose 
and made up of conduit and condulets. 
The fixture is hung from the ceiling 
beams in such manner as to bring the 
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lamps sufficiently close to the glass for 
good lighting without producing an 
objectionable spotting of the lower 
glass. Each lamp is equipped with a 
reflector designed to direct the light in 
the desired way. 

This indirect lighting of the stair 
hall is supplemented by two orna- 
mental candelabra, one on each side at 
the foot of the stairs and each equipped 
with twelve sixteen-candlepower lamps 
and by two wall receptacles opposite 
the head of the stairs, which may be 
used for connecting portable cande- 
labra or other special lighting arrange- 
ments as may be needed from time to 
time to fill some special requirement 
for lighting. 

In the Colt Room and Reception 
Room, both of which contain wall cases 
which cover about all the available 
wall space, the lighting is accomplished 
by means of central chandeliers, sup- 
plemented in the Colt Room by two 
wall receptacles for special lighting, 
and in the Reception Room by specially 
arranged case lighting. 

The Natural History Room, which 
contains a considerable number of wall 
and center cases, is lighted by means 
of ten pendent fixtures, each consisting 
of a twelve-inch ground-glass ball sus- 
pended by a chain and containing a- 
sixty-watt tungsten lamp. This is sup- 
plemented by lights within the wall 
cases, but the center cases, being di- 
rectly under these ceiling fixtures, are 
not equipped with lamps. 

The strictly utility lighting of the 
basement and portions of the first and 
second floors is accomplished princi- 
pally by means of tungsten lamps 
equipped with Holophane shades or re- 
flectors of types selected with reference 
to their fitness for accomplishing the 
desired results. This lighting is sup- 
plemented to some extent in less im- 
portant portions of the building by 
sixteen -candlepower carbon - filament 
lamps. The Holophane shades most 
used are the high-efficiency bowl-type 
pagoda reflectors and the ceiling bowl- 
types or hemispheres, each containing 
a concentrating type of pagoda reflec- 
tor placed within the collar of the fix- 
ture and above the lamp. A single 
lamp placed in a vertical pendent po- 
sition is used in all of these fixtures. 

The four picture galleries of the sec- 
ond floor presented the most important, 
and at the same time the most difficult, 
problem for solution. The result, how- 
ever, fully justifies the time which was 
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devoted to the study and working out 
of this problem. While the design of 
the gallery ceilings is such as to im- 
mediately suggest the use of eove light- 
ing for these rooms, a careful consider- 
ation of the requirements led to the 
conclusion that this form of lighting 
- would not prove the best. 

Cove lighting undoubtedly has many 
advantages, but it also has some serious 
defeets, some of which are general and 
some applying only to special con- 
ditions, and these defeets were con- 
sidered to be vital in this instance. 
One strong objection to cove lighting 
is the unnatural condition of a brightly 
lighted ceiling which it produces, and 
also its destruction of perspective 
caused by the obliteration of shadows, 
all of whieh results in a condition un- 
satisfactory both from an architectural 
and an esthetie standpoint. Also. the 
unnatural and unusual eondition of a 
eeiling cove much more brightly light- 
ed than other parts of the room dis- 
tracts the attention from more import- 
ant objects and, both by comparison 
and by the physical effect upon the 
pupil of the eve, produces a sensation 
of dimness on the walls below the cove. 
On the other hand, cove lighting prac- 
tically necessitates the placing of the 
lamps with the long axis horizontal, 
and the larger sizes of tungster lamps 
are not well adapted to operation in 
this position, on account of the duc- 
tility of the filament when hot, and its 
brittleness when cold. 

Moreover, one very important eon- 
sideration in connection with the arti- 
ficial lighting of paintings is that of 
the color of the light. For good re- 
sults this color should approach dif- 
fused daylight as elosely as possible. 
The nearest approach to this condition 
which is commercially obtainable with 
any single type of illuminant is given 
by the tungsten lamp. The carbon 
lamp gives a light much too strong in 
the yellow and red rays, and is. there- 
fore, not suited to best results. 

The older and more commonly used 
method of artificially lighting pictures 
by means of long trough light reflectors 
containing the lamps and suspended 
from the ceiling, above the pictures 
and a few feet away from the wall, has 
most of the defects of the cove-light 
method, some to an even greater de- 
gree, besides many important defects 
peculiar to this form of lighting. 


Lighting by this method is far from 
uniform: the observer is continually 
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disturbed by the glare of direct re- 
flection from the surface of the pic- 
tures; and about its only advantages 
are cheapness of installation and com- 
paratively lower cost of operation. 

All of these considerations led to the 
selection of an indirect system of light- 
ing for each of these galleries, as well 
as that in the main stair hall. In the 
ceiling of each of these rooms is a 
large rectangular skylight through 
which the davlight is admitted, there 
being no windows of any kind in these 
rooms. Over these skylights the roof 
proper is run up in the form of a large 
monitor with solid root and glazed 
sides. A roomy space is thus provided 
between the gallery skylights and the 
roof. In this space the lamps are sus- 
pended from special fixtures in the 
manner already deseribed in connec- 
tion with the lighting of the main stair 
hall. These lamps have been so ar- 
ranged and so equipped with special 
reflectors as to concentrate the main 
portion of the light upon the walls, but 
at the same time, to give suffeient gen- 
eral diffusion of the light to produce 
a pleasing effect of brightness through- 
out the entire room. 

In obtaining this result the glass of 
the skylight itself played an important 
part. This was a rough wire glass with 
sandblast finish and was selected for 
the purpose as the result of a series of 
tests conducted upon several samples 
of glass submitted by the manufac- 
turers. It was found, by these tests, 
that the glass, while giving good dif- 
fusion and reducing the objectionable 
effect of bright spots under the lamps 
to a minimum, did not seriously distort 
the projection of the light as produced 
by the reflector selected. 

The result of the carrying out of this 
scheme of lighting is very pleasing. 
The walls are very well and very even- 
ly lighted, and the quality of the light 
is so close an approximation to day- 
light that the transition from natural 
to artificial lighting of these rooms is 
scarcely perceptible. Morcover, the 
architectural effects of the galleries are 
preserved absolutely, and necessarily 
so, Inasmuch as the direction and qual- 
itv of the light entering the room and 
illuminating its interior is practically 
identical whether its source he natural 
or artificial. The accompanying illus- 
tration of one of the galleries is from 
a photograph taken by the indirect 
electric lighting, no flash lights being 
used whatever. 
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The successful outcome of the light- 
ing of these buildings is due to the 
combined efforts of Benjamin W. Mor- 
ris, the architect of the building, and 
of Putnam A. Bates, consulting engi- 
neer, who designed the complete elec- 
trical distribution system of these 
buildings and also the heating and 
ventilating equipments. 

— -eee -- 

Argentine Electrical Illumination. 

While Buenos Aires normally is the 
sixth city in the world in the number of 
electric lights, it was the second dur- 
ing the latter part of May in the Argen- 
tine Centenary celebrations, states Con- 
sul-General R. M. Bartleman. 

The regular lighting power of 23,000 
kilowatts was increased to 33,000, the 
increase being supplied by the Com- 
pania Transatlantica Alemana de Elec- 
tricidad, an important German corpora- 
tion; 200,000 lights of ten candlepower 
each and 400,000 of sixteen candle- 
power were installed in the streets and 
squares, the Plaza de Mayo, where the 
country’s independence was declared, 
and the new Parque del Centenario be- 
ing particularly brilliantly illuminated ; 
40,000 lights of sixteen candlepower 
each lighted the port and docks for the 
Venetian festival on the evening of 
May 28, when the United States steam- 
ship Chester and the other foreign men- 
of-war were lit up, making a brilliant 
cffeet ; 90,000 lights of sixteen candle- 
power each were placed in the grounds 
of the five Centenary Expositions, 
where several of the illuminating dis- 
plays used apparatus from the United 
States. The cost for the special ten 
days’ illumination represented, approx- 
imately, $5,000 in United States cur- 
rency per hour for the entire system. 
Practically all the lamps and accessor- 
ics used in lighting the streets, squares 
and docks came from the United States, 
the remainder of the material being 
supplied by Germany. 

a a ae 


Ornamental Lighting for Omaha. 

Plans have been outlined to make 
the city of Omaha, Neb., one of the 
best illuminated in the country. A spe- 
cial committee has been appointed to 
confer with the local electrice light com- 
pany with regard to the immediate in- 
stallation of the most ornamental 
standard made on a section of Six- 
teenth Street four blocks long. W. D. 
Williams, G. W. Craig and J. L. Ken- 
nedy constitute the committee. 
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To Equip Lightships with Wireless. 

The United States Lighthouse Board 
recently furnished a statement of the 
number of wireless apparatus that 
would be required for installation up- 
on vessels belonging to the lighthouse 
establishment. Only such vessels as 
wo out of sight of land are to be so 
equipped. 

There are at present about twenty 
lighthouse tenders which go out of sight 
of land and upon which a wireless ap- 
paratus could be installed. Besides 


this number there are ten other light- 


house tenders whieh may possibly go 
out of sight of land occasionally. At 
the present time none of these tenders 
is equipped with wireless apparatus, 
but steps are now being taken to in- 
stall a plant of this character upon the 
tender Kukui, which does service in 
Hawaiian waters. Wireless equipment 
is already in use on four lightships. 

Six lightships which are stationed 
thirteen miles or more from the nearest 
land are not provided with wireless 
equipment and such apparatus might 
be installed upon these vessels. 

It is estimated that the cost of iv- 
stalling wireless telegraph apparatus 
on vessels of the lighthouse establish- 
ment would aggregate $3,500 for each 
vessel to be so equipped. 

—eo 
The Automatic Enunciator. 

New uses are constantly being dis- 
covered for the telephone. The latest, 
according to Telephony, is a device 
known as an automatie enunciator, 
and is particularly intended for use in 
large hotels for paging guests and 
making announcements. No longer 
will it be necessary to have boys go- 
ing through all parts of a hotel call- 
ing out a person’s name. The paging 
will be done by one person, and the 
call made in the various parts of the 
building at one and the same time so 
that the person will be notified imme- 
diately after the call has been re- 
quested. The enunciator is also intend- 
ed for use on street cars in calling off 
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the various streets; also by railroads 
for announcing the departure of trains 
in the stations, while on the trains it 
ean be used for announcing stations, 
meals and giving news bulletins. 

This enunciator is comprised of a 
special transmitter and a Joud-speak- 
ing receiver or reproducer which are 
entirely different from any loud-speak- 
ing instruments now on the market. 
The transmitter is so constructed that 
the sibilant tones, such as found in U, 
S, R. Z, and other sounds, are dis- 
tinctly reproduced at the other end of 
the circuit. 

The transmitting apparatus is con- 
tained in the ordinary desk stand and 
may be connected to telephone wires 
for transmission of announcements, 
such as baseball games, over consider- 
able distanees to halls and other places. 
The receiving or reproducing appara- 
tus is contained in a small ease ap- 
proximately three by three by six 
inches, which is equipped with an or- 
dinary phonograph horn. The size of 
the horn varies, depending upon the 
size of the room or hall and the num- 
ber of reproducers in it. The repro- 
ducers are all connected in multiple 
and a number of them may be located 
in a room or hall. The sounds from one 
reproducer do not interfere with the 
sounds from another as the instru- 
ments are all in synchronism and the 
sound appears to come from the in- 
strument which is nearest the listener. 
Each transmitter is capable of ener- 
gizing up to forty reproducers so that 
the reproducers scattered in various 
parts of a hall permit people, no mat- 
ter where seated, to hear the announce- 
ments distinctly. 

By the aid of repeaters’ the 
efficiency of one transmitter can 
be greatly increased, as one re- 
peater will energize twenty repro- 
ducers and 100 repeaters can be used 
on the circuit with a single transmit- 
ter. The repeater, in addition to in- 
ereasing the efficiency as regards the 
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number of reproducers energized, also 
intensifies the sounds so that announce- 
ments can be sent long distances. 

A test has been made using a trans- 
mitter connected direct to three repro- 
ducers in a hall seating 7,000 people 
and the results obtained were very sat- 
isfuctory. A message has also been 
sent over a loaded line equivalent to 
900 miles through a repeater and then 
into the reproducer with success. 

Several of the leading Chicago hotels 
ure about to install the system to be 
used for paging guests and making 
announcements. 

The enunciator is the result of sev- 
eral vears’ work which has been di- 
rected and encouraged by Joseph Har- 
ris, whose perseverance and tenacity 
of purpose has had so much to do with 
the introduction of the automatic tel- 


-ephone in Chicago. 
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Army Wireless Outfits. 

An American consular officer in a 
European country reports that an army 
Official has addressed himself to a local 
firm requesting that he be furnished 
with wireless telegraphie outfits for 
distances of twenty to fifty miles. The 
report states that it would seem advis- 
able for American manufacturers to in- 
vestigate the opportunities presented in 
the country in question to dispose of 
wireless outfits. Particulars may be 
obtained by writing to the Bureau of 
Manufactures, Washington, D. C., quot- 
ing File No. 5276. 

— eneo 
Telephone Supplies Wanted in Mexico. 

A report from an American consul 
in Mexico states that the local tele- 
phone company is changing hands and 
the new company, represented by an 
individual whose name is given, will 
need quite a lot of new fixtures, as it 
has secured a concession to connect all 
the principal places throughout the 
state. Particulars may be obtained by 
writing to the Bureau of Manufactur- 
ers, Washington, D. C., quoting File 
No. 5278. 
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The History of the Telephone. 


The Telephone in Foreign Countries—I. 


The telephone was nearly a year old 
before Europe was aware of its exist- 
ence. It received no public notice of 
any kind whatever until March 3, 1877, 
when the London Athenaeum men- 
tioned it in a few careful sentences. It 
was given no welcome, except by those 
who wished an evening’s entertain- 
ment. And to the entire commercial 
world it was for four or five years a 
sort of scientific billiken, that could 
never be of any service to serious 
people. 

One after another, several American 
enthusiasts rushed post haste to Eu- 
rope, with dreams of eager nations 
clamoring for telephone systems; and 
one after another they failed. Fred- 
erick A. Gower was the first of these. 
He was an adventurous chevalier of 
business, who gave up an agent’s con- 
tract in return for a right to become a 

roving propagand- 
_ ist. Later he met 

Nordica, fell in love 

and married her, 

forsook telephony 
for ballooning, and 
lost his life in at- 
tempting to fly 
across the English 

Channel. 

Next went Wil- 
lam H. Reynolds, of Providence, who 
had bought five-eighths of the British 
patent for $5,000, and half the right to 
Russia, Spain, Portugal and Italy for 
$2,500. How he was received may be 
seen from a letter of his which has been 
preserved. ‘‘I have been working in 
London for four months,” he writes; 
“I have been to the Bank of England 
and elsewhere; and I have not found 
one man who will put one shilling into 
the telephone.”’ 

Bell himself hurried to England and 
Scotland on his wedding tour in 1878, 
with great expectations of having his 
invention appreciated in his native 
land. But from a business point of 
view, his mission was a total failure. 
He received dinners a-plenty, but no 
contracts; and came back to the United 
States an impoverished and disheart- 
ened man. Then the optimistic Gardi- 
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ner G. Hubbard, Bell’s father-in-law, 
threw himself against the European in- 
ertia and organized the International 
and Oriental Telephone Companies, 
which came to nothing of any impor- 
tance. In the same year even Enos M. 
Barton, the sagacious founder of the 
Western Electric, went to France and 
England to establish an export trade 
in telephones, and failed. 

These able men found their plans 
thwarted by the indifference of the pub- 
lic, and often by open hostility. ‘‘The 
telephone is little better than a toy,” 
said the Saturday Review; ‘‘it amazes 
ignorant people for a moment, but it is 
inferior to the well-established system 
of air-tubes.’’ ‘‘What will become of 
the privacy of life?’’ asked another 
London editor. ‘‘What will become of 
the sanctity of the domestic hearth?’’ 
Writers vied with each other in invent- 
ing methods of pooh-poohing Bell and 
his invention. ‘‘It is ridiculously sim- 
ple,’’ said one. ‘“‘It is only an elec- 
trical speaking-tube,’’ said another. 
‘*It is a complicated form of speaking- 
trumpet,’’ said a third. No British edi- 
tor could at first conceive of any use 
for the telephone, except for divers and 
coal miners. The price, too, created a 
general outcry. <A flood of toy tele- 
phones were being sold on the streets 
at a shilling apiece; and although the 
Government was charging $60 a year 
for the use of its printing-telegraphs, 
people protested loudly against paying 
half as much for telephones. 

The first man of consequence who be- 
friended the telephone was Lord Kel- 
vin, then an untitled young scientist. 
He had seen the original telephones at 
the Centennial in Philadelphia, and 
was so fascinated with them that the 
impulsive Bell had thrust them into his 
hands as a gift. At the next meeting 
of the British Association for the Ad- 
vancement of Science, Lord Kelvin ex- 
hibited these. He did more. He be- 
came the champion of the telephone. 
He staked his reputation upon it. He 
told the story of the tests made at the 
Centennial and assured the skeptical 
scientists that he had not been deceived. 
‘All this my own ears heard,” he said, 


‘‘spoken to me with unmistakable dis- 
tinctness by this circular disk of iron.” 

The scientists and electrical experts 
were, for the most part, split up into 
two camps. Some of them said the tele- 
phone was impossible, while others said 
that ‘‘nothing could be simpler.” Al- 
most all were agreed that what Bell 
had done was a humorous trifle. But 
Lord Kelvin persisted. He hammered 
the truth home that the telephone was 
‘fone of the most interesting inven- 
tions that has ever been made in the 
history of science.’’ He gave a demon- 
stration with one end of the wire in a 
Wigan coal mine. He stood side by side 
with Bell at a public meeting in Glas- 
gow, and declared that ‘‘the things that 
were called telephones before Bell were 
as different from Bell’s telephone as a 
series of hand-claps are different from 
the human voice. They were in fact 
electrical claps, while Bell conceived 
the idea—the wholly original and 
novel idea—of giving continuity to the 
shocks, so as to perfectly reproduce the 
human voice.’’ 

One by one the scientists were forced 
to take the telephone seriously. At 
one public test there was one noted 
professor who still stood in the ranks 
of the doubters. He was asked to 
send a message. He went to the in- 
strument with a grin of incredulity, 
and thinking the whole exhibition a 
joke, shouted in the mouthpiece, ‘‘Hi 
diddle diddle—follow up that.’’ Then 
he listened for an answer. The look 
on his face changed to one of the ut- 
most amazement. ‘‘It says—the cat 
and the fiddle,’’ he gasped, and forth- 
with became a convert to telephony. 
By such tests the men of science were 
won over, and by the middle of 187% 
Bell received a ‘vociferous welcome’ 
when he addressed them at their an- 
nual convention at Plymouth. 

Soon afterwards the London Times 
surrendered. It whirled right about 
face and praised the telephone to the 
skies. ‘‘Suddenly and quietly the 
whole human race is brought within 
speaking and hearing distance,” it ex- 
claimed; ‘‘scarcely anything was more 
desired and more impossible.” The 
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next paper to quit the mob of scoffers 
was the Tatler, which said in an edi- 
torial peroration: ‘‘We cannot but 
feel impressed by the picture of a hu- 
man child commanding the subtlest 
and strongest force in Nature to carry, 
like a slave, some whisper around the 
world.’’ 

Closely after the scientists and the 
editors came the nobility. The Earl 
of Caithness led the way. He declared 
in public that ‘‘the telephone is the 
most extraordinary thing I ever saw in 
my life.” And one wintry morning 
in 1878 Queen Victoria drove to the 
house of Sir Thomas Biddulph, in Lon- 
don, and for an hour talked and lis- 
tened by telephone to Kate Field, who 
sat in a Downing Street office. Miss 
Field sang ‘‘Kathleen Mavourneen,’’ 
and the Queen thanked her by tele- 
phone, saying she was ‘‘immensely 
pleased.’’ She congratulated Bell him- 
self, who was present, and asked if she 
might be permitted to buy the two 
telephones; whereupon Bell presented 
her with a pair done in ivory. 

This incident, as may be imagined, 
did much to establish the reputation 
of telephony in Great Britain. A wire 
was at once strung to Windsor Castle. 
Others were ordered by the Datly News, 
the Persian Ambassador, and five or 
six lords and baronets. Then came an 
order which raised the hopes of the 
telephone men to the highest heaven, 
from the banking house of J. S. Mor- 
gan & Company. It was the first 
recognition from the ‘‘seats of the 
mighty’’ in the business and financial 
world. A tiny exchange, with ten 
wires, was promptly started in Lon- 
don; and on April 24, 1879, Theodore 
N. Vail, the young manager of the 
Bell company, sent an order to the fac- 
tory in Boston, ‘‘Please make 100 hand 
telephones for export as early as pos- 
sible.” The foreign trade had begun. 

Then—there came a thunderbolt out 
of a blue sky, a wholly unforeseen dis- 
aster. Just as a few energetic little 
companies were sprouting up, the 
Postmaster General suddenly pro- 
claimed that the telephone was a spe- 
cies of telegraph. According to a 
British law the telegraph was required 
to be a Government monopoly. This 
law had been passed six years before 
the telephone was born, but no mat- 
ter. The telephone men protested and 
argued. Tyndall and Lord Kelvin 
warned the Government that it was 
making an indefensible mistake. But 


nothing could be done. Just as the 
first railways had been called toll- 
roads, so the telephone was solemnly 
declared to be a telegraph. Also, to 
add to the absurd humor of the situa- 
tion, Judge Stephen, of the High 
Court: of Justice, spoke the final word 
that compelled the telephone legally 
to be a telegraph, and sustained his 
opinion by a quotation from Webster’s 
Dictionary, which was published 
twenty vears before the telephone 
was invented. 

Having captured this new rival, 
what next? The Postmaster General 
did not know. He had, of course, no 
experience in telephony, and neither 
had any of his officials in the tele- 
graph department. There was no book 
and no college to instruct him. His 
telegraph was then, as it is today, a 
business failure. It was not earning 
its keep. Therefore, he did not dare 
to shoulder the risk of constructing a 
second system of wires, and at last 
consented to give licenses to private 
companies. 

But the muddle continued. In order 
to compel competition, according to the 
academic theories of the day, licenses 
were given to thirteen private com- 
panies. As might have been expected, 
the ablest company quickly swallowed 
the other twelve. If it had been let 
alone, this company might have given 
good service, but it was hobbled and 
fenced in by jealous regulations. It 
was compelled to pay one-tenth of its 
gross earnings to the Post Office. It 
was to hold itself ready to sell out at 
six months’ notice. And as soon as it 
had strung a long-distance system of 
wires, the Postmaster General pounced 
down upon it and took it away. 

Then, in 1900, the Post Office tossed 
aside all obligations to the licensed 
company, and threw open the door to 
a free-for-all competition. It under- 
took to start a second system in Lon- 
don. and in two vears discovered its 
blunder and proposed to co-operate. 
It granted licenses to five cities that 
demanded municipal ownership. These 
cities set out bravely, with loud beat- 
ing of drums, plunged from one mis- 
hap to another, and finally quit. Even 
Glasgow, the premier city of municipal 
ownership, met its Waterloo in the 
telephone. It spent $1,800,000 on a 
plant that was obsolete when it was 
new, ran it for a time at a loss, and 
then sold it to the Post Office in 1906 
for $1,525,000. 
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So, from first to last, the story of 
the telephone in Great Britain has 
been a ‘‘Comedy of Errors.’’ There 
are now, in the two islands, not 600,- 
000 telephones in use. London, with 
its 640 square miles of houses, has one- 
quarter of these, and is gaining at the 
rate of 10,000 a year. No large im- 
provements are under way, as the 
Post Office has given notice that it will 
take over and operate all private com- 
panies on New Year’s Day, 1912. The 
bureaucratic muddle, so it seems, is 
to continue indefinitely. 

In Germany there has been the same 
burden of bureaucracy, but less back- 
ing and filling. There is a complete 
government monopoly. Whoever com- 
mits the crime of leasing telephone 
service to his neighbors may be sent 
to jail for six months. Here, too, the 
Postmaster General has been supreme. 
He has forced the telephone business 
into a postal mold. 
The man in a small 
city must pay as 
high a rate for a 
small service as the 
man in a large city 
pays for a large 
service. There is a 
fair degree of effi- 
ciency, but no high 
speed or record 
breaking. The German engineers have 
not kept in close touch with the prog- 
ress of telephony in the United States. 
They have preferred to devise methods 
of their own, and so have created a 
miscellaneous assortment of systems— 
good, bad and indifferent. All told, 
there is probably an investment of 
$75,000,000 and a total of 900,000 tele- 
phones. 

Telephony has always been in high 
favor with the Kaiser. It is his cus- 
tom, when planning a hunting party, 
to have a special wire strung to the 
forest headquarters, so that he can 
converse every morning with his Cabi- 
net. He has conferred degrees and 
honors by telephone. Even his former 
Chancellor, Von Buelow, received his 
title of Count in this informal way. 
But the first friend of the telephone 
in Germany was Bismarck. The old 
Unifier saw instantly its value in hold- 
ing a nation together, and ordered a 
line between his palace in Berlin and 
his farm at Varzin, which lay 230 
miles apart. This was as early as the 
fall of 1877, and was thus the first 
long-distance line in Europe. 
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In France, as in England, the Gov- 
ernment seized upon the telephone 
business as soon as the pioneer work 
had been done by private citizens. In 
1889 it practically confiscated the 
Paris system, and after nine years of 
litigation paid five million franes to 
its owners. With this reckless begin- 
ning, it floundered from bad to worse. 
It assembled the most complete assort- 
ment of other nation’s mistakes, and 
invented several of its own. Almost 
every known evil of bureaucracy was 
developed. The system of rates was 
turned upside down; the flat rate, 
which can be profitably permitted in 
small cities only, was put in force in 
the large cities, and the message rate, 
which is applicable only to large cities, 
was put in force in small places. The 
girl operators were entangled in a 
maze of Civil Service rules. They were 
not allowed to marry without the per- 
mission of the Postmaster General; 
and on no account could thev dare to 
marry a mayor, a policeman, a cashier 
or a foreigner, lest they betrav the 
secrets of the switchboard. 

There was no national plan, no 
standardization, no staff of inventors 
and improvers. Every user was re- 
quired to buy his own telephone. As 
George Ade has said: ‘‘ Anything at- 
tached to a wall is liable to be a tele- 
phone in Paris.’’ And so, what with 
poor equipment and red tape, the 
French system became what it remains 
today—the most conspicuous example 
of what not to do in telephony. 

There are barely as many telephones 
in the whole of France as ought nor- 
mally to be in the city of Paris. There 
are not as many as are now in use in 
Chicago. The exasperated Parisians 
have protested. They have presented 
a petition with 32,000 names. They 
have even organized a ‘‘Kickers’ 
League’’—the only body of its kind 


in any country, to demand good serv- - 


ice at a fair price. The daily loss, 
from bureaucratic telephony, has be- 
come enormous. “‘One blundering girl 
in a telephone exchange cost me five 
thousand dollars on the day of the 
panic in 1907,” said George Kessler. 
But the Government clears a net profit 
of $3,000,000 a year from its tele- 
phone monopoly, and until 1910, when 
a committee of hetterment was ap- 
pointed, it showed no concern at the 
discomfort of the publie. 

There was one striking lesson in 
telephone effieieney which Paris re- 
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ceived in 1908, when its main exchange 
was totally destroyed by fire. To 
build a new switchboard, said Euro- 
pean manufacturers, will require four 
or five months. A hustling young Chi- 
cagoan appeared on the scene. ‘‘ We’ll 
put in a new switchboard in sixty 
days,” he said; ‘‘and agree to forfeit 
$600 a day for delay.” Such quick 
work had never been known. But. it 
was Chicago’s chance to show what 
she could do. Paris and Chicago are 
4,500 miles apart—a twelve days’ jour- 
ney. The switchboard was to be 180 
feet m length, with 10,000 wires. Yet 
the Western Electrie Company finished 
it in three weeks. It was rushed on 
six freight cars to New York, loaded 
on the French steamer La Provence, 
and deposited at Paris in thirty-six 
days, so that by the time the sixty 
days had expired it was running full 
speed with a staff of ninety operators. 


[Eprror’s Norr.—This is the fifth part 
of a series of telephone articles by Mr. Cas- 
son on the History of the Telephone. Chap- 
ter II of “The Telephone in Foreign Coun- 
tries” will be followed by an article on 
“Litigation Over the Telephone,” in two 


parts. ] 
~~ ____— 


Test of Submarine Telephone Cable 
with Pupin Coils. 

A description of the new telephone 
eable connecting Dover and Calais was 
given in the ELECTRICAL REVIEW AND 
Western Euectrician for April 2. 
Some tests of this cable were made on 
July 15, in comparison with the old 
cable. 

The new cable is loaded with Pupin 
coils, which are spaced one nautical 
mile apart. There are two pairs of 
eonductors in each cable, and these 
were connected together at the French 
end, the tests being made from Dover, 
England, by speaking through the 
looped cable. The tests were made by 
adding lengths of artificial cable to 
the line until the limit of commercial 
conversation was reached. With the 
old cable twenty-five miles of test 
cable could be added, while with the 
new forty-two miles was permissible, 
a gain of seventeen miles. This means 
that conversation can be carried on 
at a place 450 miles from Dover with a 
space equally distant from Calais on 
the French side, if aerial land lines 
are used weighing 800 pounds to the 
mile. 

Some of the observers noticed a very 
marked improvement in the clearness 
of speech with the new cable alone in 
circuit, as compared with the old. 


` 


Vol. 57—No. 6 


The Telephone in Life-Saving Service. 

In order that the United States life- 
saving station in Jackson Park, Chi- 
cago, may be kept perfectly informed 
of accidents, etc., connection has re- 
cently been made with the lines of the 
Chicago Telephone Company. This 
connection will enable the surfmen at 
the station. to respond promptly to all 
calls made upon them, whether they be 
for the purpose of assisting persons 
and vessels in distress, for the rescue 
of drowning persons, for the resusci- 
tation of the apparently drowned, for 
the recovery of a lost body or for as- 
sistance to distressed mariners. Inmany 
instances the loss of a few minutes in 
notifying the life-saving crew that their 
services are required may mean the 
death of a person in peril on the lake. 

soo 

More Telephones for Santa Fe Road. 

The Santa Fe Railroad has placed an 
order with the Western Electric Com- 
pany for 600 selectors, said to be the 
largest number ever ordered. The se- 
lector is a device for ringing singly any 
one of the stations along the line con- 
nected with the dispatcher’s office by 
telephone. 

One of the first to take up dispatch- 
ing by telephone, the Santa Fe now has 
the greatest mileage controlled by tele- 
phone. When construction now under 
way is completed, 7,000 miles of the 
company’s lines will be so equipped. 

, — ee 

Argentina-Europe Cable Opened. 

Consul-General R. M. Bartleman of 
Buenos Avres reports that the direct 
eable of the Western Telegraph Com- 
pany, via Asuncion, from Argentina to 
Europe, was opened June 3, being the 
first direct cable service from Argen- 
tina to Europe. At the same time the 
Central and South American Telegraph 
Company inaugurated material reduc- 
tions in its cable tolls, reducing those 
to the United States by fifteen cents 
Argentine gold (0.1447 United States 


currency) a word. 
———__--—_~)-2-—_—___ 


Bell Telephone Managers Confer. 

A conference of the managers of the 
Rocky Mountain Bell Telephone Com- 
pany, which operates in Utah, Idaho 
and Wyoming, was held recently at 
Salt Lake City, Utah. One of the fea- 
tures of the meeting was the organiza- 
tion of the Ninety Club, which is com- 
posed of managers who have made a 
record of ninety per cent or better in 
collections for their respective districts. 
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An Electrically Operated Coal Mine. 

One of the most notable examples of 
the adoption .of electrical power for 
mining purposes in the North of Eng- 
land, says the London Times, is that 
lately completed at Harton Colliery, 
one of an important group in Durham 
County, owned by the Harton Coal 
Company (Limited), South Shields. 
The whole of the appliances at this 
colliery are now worked by electricity, 
no steam power being used for any 
purpose. 

The most interesting feature of the 
new equipment is the substitution of 
an electrically driven winding engine 
for the steam-winding engine previ- 
ously used. . This engine is designed to 
deal with a maximum load of 240 long 
tons an hour, the particulars of the 
duty being as follows: Depth of wind, 
1,302 feet; net load, eight tubs at one- 
half ton each, four tons; four deck 
cages and chains, five tons twelve hun- 
dredweight; time running in shaft, 
forty-eight seconds; changing, twelve 
seconds; maximum speed in shaft, 2,300 
feet per minute. A flat galvanized 
steel balance rope is used, having a 
weight of fonr tons ten hundredweight, 
or about twenty-two hundredweight in 
excess of that of the winding rope 
hanging in the shaft. The total weight 
on the winding rope at the start is 
fourteen and one-half tons. The drum 
is cylindrical, fourteen feet in diameter 
and eight feet in width. The lagging 
is of oak six inches thick, with shallow 
grooves turned in it to accommodate 
the rope. The drum shaft is direct- 
coupled to the winding motor by a 
heavy forged-steel coupling, the com- 
bined shaft being carried by three 
Pedestal bearings mounted on a com- 
mon cast-iron bedplate. The brakes are 
of the post type, there being one brake 
path on each side of the drum and two 
posts per path. The brakes are oper- 
ated by means of a compressed-air 
brake-cylinder and piston, and they can 
be given any pressure by varying the 
air pressure in this cylinder. They are 
applied by means of a hand lever un- 
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der ordinary working conditions, but 
in case of emergency are brought auto- 
matically into action. Compressed air 
at sixty-five pounds per square inch is 
provided by means of a small com- 
pressor, driven by a twelve-horsepower 
motor, which is started and stopped 
automatically when the air pressure 
falls below sixty pounds or exceeds 
seventy pounds per square inch. In 
the event of the pressure becoming in- 
sufficient the brake cannot be released 
and the engine cannot start. 

For driving the engine three-phase 
current at 5,500 volts, forty eveles, is 
supplied by the County of Durham 
Electrical Power Distribution Company 
(Limited) from the Carville Station by 
means of duplicate cables. The wind- 
ing motor, manufactured and erected 
by Siemens Brothers Dynamo Works 
(Limited), is connected direct to the 
source of supply without interposition 
of transformers and has a speed of 54.5 
revolutions per minute at synchronism, 
and of 52.5 revolutions per minute at 
full load. The diameter of the rotor 
is sixteen feet six inches, and its 
weight twenty-five tons: that of the 
whole motor, exclusive of bedplate, is 
fifty-two tons. The motor is controlled 
rheostatically. The eurrent is led to 
the stator of the winding motor 
through the usual switches mounted 
on a switchboard in the engine house, 
and the main high-tension controlling 
switch. This switeh is oil-immersed 
and operated by means of a small mo- 
tor which is switched in and out by a 
relay operated by the controlling lever 
on the driver’s platform. The con- 
troller for the rotor cireuit of the mo- 
tor eonsists of three sheet-iron tanks 
filled with a four per cent soda solu- 
tion, into each of which dips a sector- 
shaped blade. The blades are fixed to 
an insulated spindle, which is’ worked 
by means of a compressed air servo- 
motor through gearing. The liquid in 
the tanks is circulated through a cooler 
and maintained at a constant tempera- 
ture of about 140 to 160 degrees Fah- 
renheit. The valve of this servo-motor 
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is controlled by the lever on the driv- 
er’s stand. The action is briefly as fol- 
lows: When the driver moves his 
operating lever from the vertical posi- 
tion he closes the relay controlling the 
auxiliary motor on the main high-ten- 
sion reversing-switch, and current is 
switched through to the stator, while 
simultaneously the valve of the servo- 
motor is operated. The blades are thus 
caused to dip in the water of the tank 
until they are completely immersed and 
short-circuited, this corresponding to 
the extreme position of the operating 
lever. When the lever is moved for- 
ward the bottom rope coils on the 
drum, when backward the top rope. 
The only levers the driver handles are 
his controlling lever. by means of 
which he can start, stop, regulate the 
speed, or give reverse current to the 
winding motor, and his brake lever, 
which is interlocked with the con- 
trolling lever in such a way that the 
current in the motor is limited as long 
as the brake is not completely released. 
The safety appliances are simple but 
efficient. A three-phase solenoid oper- 
ates a three-way cock, which places the 
brake-cylinder in connection, either 
with the air receiver or with the at- 
mosphere. Should, therefore, the eur- 
rent fail, the armature of the solenoid 
drops, and works the valve, thus let- 
ting the air out of the brake-evlinder 
and causing the brakes to be instan- 
taneously applied. If the cage is wound 
above a predetermined point, an auxil- 
lary switch on the headframe breaks 
the circuit and actuates special relays 
on the main switches, causing them to 
trip. This brings the brake into action 
immediately. The brakes used are nec- 
essarily very powerful; with the en- 
gine running at full speed the drum 
is brought to rest in one and one-half 
revolutions, when the full brake power 
is applied. This corresponds to a run 
of sixty-six feet in the shaft. A Karlik 
speed-recording and registering appa- 
ratus fitted to the engine indicates the 
speed of the cages in the shaft on a 
dial, and registers on avchart the time 
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occupied by each wind, the speed in 
the shaft, and the time the engine is 
standing. This indicator is provided 
with a special device which causes the 
main switch to trip, and the brake to 
be applied should the speed of the cage 
exceed fifty per cent of the maximam 
when the latter is fourteen yards from 
the surface. 

The total mass to be accelerated and 
retarded at each wind amounts to sev- 
enty-two tons at the drum radius; the 
acceleration occupies about twelve sec- 
onds, the run at full speed nineteen 
seconds, and the retardation and set- 
ting the cages on the keps seventeen 
seconds. The motor develops 1,700 
brake-horsepower at the end of the 
acceleration period and 700 on an aver- 
age during the run at full speed. The 
winding speed can be adjusted by 
means of the controller from a few 
inches per second upwards, for any 
length of time. The cage has four 
decks, all of which are changed simul- 
taneously at bank and at bottom. 


—_-__—$_2--9—_—__— 
More Railroad Electrification in Switz- 
š erland. | 


The board of directors of the rail- 
road being built in Switzerland be- 
tween Bevers and Schuls, Bevers and 
St. Moritz, and Samaden and Pontre- 
sina, has decided to equip these three 
sections for electric traction. It is 
planned to have these lines in operation 
by the middle of 1913. Contracts for 
the electrical energy have been closed 
with the Electric Works Brusio for a 
period of ten to twenty years. Single- 
phase, 10,000-volt current at fifteen 
eycles will be used. 

—_—_+-e——__—_ 

Steam-Driven Mines to Electrify. 

The Economy Power Company, of 
Virginia City, has secured a contract 
to supply electricity to the Apex mine 
at Summit, which has hitherto been 
operated by steam power. 

Another mining concern to electrify 
in the near future is the Killian Min- 
ing Company, near Bridgeport, Cal., 
which will shortly obtain electric 
power from the Casa Diablo property 
to operate an air compressor for open- 
ing up new veins. 

—_——_—__---o——_— 
Power Plant for Arizona Mine. 

Recent advices from Bisbee, Arizona, 
state that the Sunset Mining Company 
will shortly install an electric generat- 
ing station to supply power for mining 


purposes. 
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` Electrical Development in the 
Southwest. 

A recent dispatch from Laredo, 
Texas, states that preliminary steps 
have been taken towards the estab- 
lishment of the largest electric power 
and transmission enterprise in the 
Southwest at a point about thirty-six 
miles above Laredo on the bank of the 
Rio Grande by a strong syndicate, 
headed by H. A. Stucky, an engineer. 
The proposed plant will be located in 
the center of a coal field embracing 
45,000 acres which belongs to Mr. 
Stucky and associates. The coal screen- 
ings will be used to generate power 
which is to be conveyed by transmis- 
sion lines to Laredo, Carrizo Springs, 
Cotulla and to a number of towns and 
cities of Mexico, including Monterey 
and Lampazos. Monterey is only about 
150 miles distant from the site of the 
proposed plant, and it is claimed that 
it will be difficult to provide an ample 
amount of power for the great indus- 
tries of that city. The Uvalde & Crys- 
tal City Railroad, which now runs be- 
tween Uvalde and Carrizo Springs and 
is to be extended to the coalfield where 
the great power plant will be located, 
will be converted to electric traction 
and the power will be furnished by the 
proposed plant. The extension of this 
road will be about thirty-five miles 
long, making in all about 110 miles of 
track that will be operated by electric 
power. ae 

The recent agricultural development 
of the upper Rio Grande valley by 
means of irrigation is very great. It is 
here that Bermuda onions are grown 
extensively. The water is pumped from 
the Rio Grande, and many of these 
pumping plants are operated at present 
by electric power furnished by the 
local light and power plant. It is 
planned by the new syndicate to fur- 
nish an unlimited amount of power for 
irrigation pumping plants on both sides 
of the Rio Grande for a distance of 
100 miles along that stream. More 
than two million dollars will be ex- 
pended in the enterprise. It is said 
that the initial capacity of the plant 
will be 50,000 horsepower, and this 
will be increased as the demand for the 
electrical energy grows. The coalfields 
that extend along the Rio Grande 
above Laredo are very extensive. Large 
mines have been worked for many years 
by a syndicate of Pittsburg men, the 
principal market for the coal being 
found in Mexico. D. 
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POWER FOR MINING. 


COMPRESSED-AIR AND ELECTRICITY DEVEL- 
OPMENTS IN COBALT. 


The report by the Temiskaming and 
Northern Ontario Railway Commission 
on mining and power developments in 
the Cobalt mining district of New On- 
tario, Canada, contains many interest- 
ing features on modern mining by 
water power, which Consul A. G. Sey- 
fert, of Owen Sound, summarizes as 
follows: 

The waterpower installations on the 
Montreal and Matabitchouan rivers are 
mainly for mining with compressed 
air. At Ragged Chute, on the Mont- 
real River, eight miles south of Cobalt, 
a dam 660 feet long has been built by 
the Cobalt Hydraulic Power Company, 
and the head of water obtained is ex- 
pected to develop 5,500 horsepower 
As compressed air for use in mines is 
the most convenient form of power, the 
system adopted is direct compression. 
The rushing and falling water sucks 
in and becomes mixed with air, and 
when the mixture of air and water 
plunges below the. prepared . lower 
levels, the rising bubbles of air are 
trapped and accumulate pressure in 
chambers connected with the distribu- 
ting pipe. | 

Anyone who has stood on the bank 
of a great waterfall, such as Niagara, 
will have observed that an explosion 
at the foot of the falls is constantly 
occurring. This is caused by the com- 
pressed air produced by the rush of 
waters over the falls. This is the gen- 
erated pressure that is being har- 
nessed and controlled on the Montreal 
River for mining. 

In the plant of the Cobalt company 
the air is compressed to 125 pounds, 
and carried to the mines by a twenty- 
inch conduit, and is to be sold to the 
consumers at twenty-five cents per 
thousand cubic feet at 100 pounds 
pressure. 

At Hound Chute, on the Montreal 
River, two miles nearer Cobalt, the 
Cobalt Power Company has adopted 
electric generating. A dam twenty- 
seven feet high directs the water in a 
canal leading to the power house, 
which will develop 4,000 horsepower 
by four separate units of 1,000 horse- 
power each. 

On the Matabitchouan River, about 
two miles from the Montreal River 
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landing on Lake Temiskaming, the 
Mines Power Company is installing 
four units capable of developing in all 
10.000 horsepower. This company is 
building a dam 860 feet long at a 
height of titty feet, which will give a 
working head of 312 feet. Hach unit 
consists of a 270-horsepower turbine 
directly connected to an electric gen- 
erator. This plant is nearly twenty- 
five miles from Cobalt. and will need 
four substations with transformers for 
distribution of the power. 

—— -—»ee — - 


Electric Cranes Wanted in Africa. 


An American consul has forwarded 
copies of calls with specifications for 
furnishing one ten-ton and seven five- 
ton electric wharf cranes for an Afri- 
Tenders will be received un- 
til October 12, which gives American 
firms a chdnee to compete. A list of 
firms which ean be approached by cable 
to act as agents for American bidders 
is viven in the report, and the consul 
states that as the market is a growing 
and permanent one it is well worth try- 
ing for. Particulars can be obtained 
hy writing to the Bureau of Manufac- 
tures, Washington, D. C., quoting File 
No. 5274, 


ean port. 


—— eo 
Electrically Driven Jute Plants. 
The Indian Tertile Journal states 

that two jute plants, one at Chitpore, 
India, and the other in the vicinity of 
this town, are being equipped with 
eleetrie drive by the Lahmeyer Elec- 
trical Company, of London, Eng. 

— eey 


Hydroelectric Power for Mexican 
Mines. 

The Mayo River Power and Land 
Company, of Denver, Colo., is prepar- 
Ing to erect several hydroelectric 
Plants in western Chihuahua and east- 
ern Sonora, Mexico, to furnish eleetric 
power for local mining properties. 

eoo 

Electrically Operated Fuel Plant. 

The Carbonifera Italiana Company, 
of Venice, Italy, has recently completed 
a patent-fuel manufacturing plant, the 
machinery of whieh is all electrically 
Operated. The plant occupies an area 
of about eight aeres. 

soe 


A 500-horsepower hydroelectric plant 
is being installed to furnish power for 
Operating the Headlight mine in Trin- 
ity County, California, Other i improve- 
ments are also being made. 


FINANCIAL REPORTS OF ELEC. 
TRICAL COMPANIES. 


UNITED RAILWAYS OF ST. LOUIS. 

The report of the United Railways of 
St. Louis, for the month of June and 
SIX months ended June 30, 1910, eom- 
pares as follows: 


1910 1909 
JUNE ErOSS Go 3d eee wae $ 996,505 $ 960964 
Exp. taxes and depreciation 662,385 CUU,HLT 
June WOLDS ae aveawe bosons 334,123 360,347 
Other income ..........e.. 2 HOS 3080 
Total income ........0.. 337.09) > 363,407 
Charges oo... ec ccc ee 232,897 292,322 
June surplus .........0.. 104,144 131,085 
Six months’ gross......... 5,605,501 5,373,678 
Exp. taxes and depreciation 3,816.34) 3,431,196 
Nix months’ net......... 1,789.16 1,942,482 
Other jneome aoaaa 17,398 17,894 
Total fmeome aonana 1,806,355 1,960,376 
Charges Ye ycoh 4 Seer gcd sate 1,400, 7S] 1,404,630 
Six months’ surplus..... 405,777 536.746 


MONTREAL STREET RAILWAY. 
The report of the Montreal Street 
Railway for the month of June and nine 
months ended June 30, compares as fol- 
lows: 


1910 1909 
June Bross wo. ccc ee ee ee $ 345,504 $ 354,917 
Expenses bose aay ee 198,545 157,320 
June net aoaaa’ 185,715 167,507 
Charges and taxes........ 59.053 51,134 
June surplus ..........0. 126.662 116,463 
Six montlis’ gruss......... 3,091,799 2,791,973 
EXpenses oa ces anon ewe ees 1,806,292 1,088,603 
Nine months’ net........ 1,285,508 1,103,370 
Charges and tanxes........ 377,603 3353.6914 
Nine months’ surplus.... 907,914 707.679 


SOUTHERN NEW ENGLAND TELEPHONE. 

The Southern New England (Bell) 
Telephone Company has issued its re- 
port for the year ended December 31, 
1909, whieh compares as follows 


1909 1908 
Gross revenue ............ $2,473,346 $2,204,775 
ION penses ooo... . cc ee ee eee 1,420,944 1,720,885 
Net revenue essene. 146,402 O38, S9U 
Dividends oo... .. 0000... 461.622 461,605 
Nurplüus Goes ek sues ees 84,780 T7255 


ONTARIO POWER COMPANY, NIAGARA. 

The Ontario Power Company, of Ni- 
agara Falls reports earnings for the 
mouth of June compared as follows: 


1910 1909 
June gross loona $ 55,853 $ 46,074 
Expenses and tuxes....... 11,209 SY 234 
June metocc.... eee. eee 44.043 41.155 
Other jncome ooo oe... eee ee 6409 5.176 
Total income  lo.......0. 51.032 35.978 
Interest oie OES Ek eben 47,375 26,724 
June surplus ............ 3,607 “Heath? 


*beficit. 


NASHVILLE RAILWAY AND LIGHT. 
The report of the Nashville Railway 
and Light Company for the month of 
June and six months endeds June 30 
compares as follows: 


1919 1999 
June ROBB. usec os) Haan ote ea weiss $157,426 $144.4ey 
Expenses  cccveceer cove ea hguseaey ane 1.576 SIHR 
June Met ag st ghia to anua ek 65,851 62.015 
Depreciation and preferred divi- 
dend cCharges...... ccc cee ee 48.769 48,204 
June surplus. icc... ccc ee eee 17,082 14.310 
Six months gross............... 887,954 831,704 
Expenses and taxe8............. 516,559 493,815 
Six months net.............00, 371,363 338 ONS 


Depreciationand taxation charges 291,195 280.610 


Six month surplus.............. 80,170 54.1478 


LAKE SHORE ELECTRIC. 
The report of the Lake Shore Elee- 
tric Railway Company for the month 
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of June and six months ended June 30 
compares as follows: 


1910 1909 
June BrOS8. oeenn anaona eeen. $10.533 $ 95525 
Expenses and taxXe8s........... 92,244 48.74 
June net Spe hers eoice i bide echega 51,289 47.041 
Charges feat hy So orgy Sin Wataals, crag 34,751 34.479 
June surplus... ... aeua uann 16,537 12.356? 
Nix months gross... Loua uaan. 526,72% 474.6707 
Expenses and taxes... .....0..0.. 208 59S 278,06 
Six months net... .......008. 228,080 lös sel 
CNS. oen a oa Sane ha a EE eid hie 208 610 206 GDN 
Nix months surplus........ oe. 19,420 10,349 


bs Deticit. 


MASSACHUSETTS ELECTRIC, 

The report of the Mass#tehusetts 
Kleetrie Company for the quarter and 
nine months ended June 30 compares 
as follows: 


1910 1909 

April 1 to June 30: 

(IPOS iaai Set ean E ZW WT $2,040,177 

FXPONS@S Joc... eee eee J. 240, 164 1,322,978 
NEU c e 4a a ee NI THO TSS TL99 

Charges and taxes... 0.00... 418,237 458,477 
Surplus poose ne ace ee ay S72, 258.721 
October 1 to June Be. 

MVR oa wpeackea upaese a ST INS 5,425,967 

EXPENSES 225) 5 Spex 3a 4 eae eh So OAS 3.808.070] 
NEU 5 Bg P02, Steed tg MES aes a L805 516 1,567,256 

Charges and taxes........... 1,325,424 1,246,070 
Surplus a5 poks ss Caw bwd ook as DOU, OW] 221.226 

————__-~#-<-@- 


Electrical Exports for June. 

The Bureau of Statisties of the De- 
partment of Commeree and Labor, 
Washington, D. C., recently issued its 
monthly summary of imports and ex- 
ports for the month of June. Wile 
the report does not show as great a 
volume of business as did the previous 
month, it exceeds that of June, 1909, 
by a considerable amount. From the 
comparative monthly data it will be 
seen that in the matter of electrical 
appliances, the amount exported fell off 
by more than $100,000 from the pre- 
ceding month. The value of electrical 
machinery exported failed to reach last 
month's level by a little less than that 
amount, 

The comparative monthly data are 
as follows: 


1910. 1909, 1910 

Flectrieceal- - June. June. May. 
Appliances ...... $ 902.593 $ LEE E | $1,025,549 
667,453 HN4, 935 


Machinery o.oo... 586,202 


=e Å- — 


$1,488,795 $1,262,497 $1.710,437 

The principal countries to whieh 
electrical products were sent last June. 
together with the values of these ex- 


ports, are as follows: 


~~ --FIectrical 2 
Appliances. Machinery 


United Kingdom a.. $ 41, 140 $ ova ney 
Belum hog ance a ea win ares 3.764 
VAIO ty Saree acl ede bocca beth DO? 13 n? 
eVIDANYVY Loasa. 4718 3N 47) 
Other Kurope hose bbe one SOT 3o, 74e 
British North America... .. 254,255 IS: 
Central American States 
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New Electrical and Mechanical Apparatus and 


Oil Circuit-Breakers for Alternating- 
Current Circuits. 

Realizing the need for a simple, re- 
liable and, at the same time, inexpen- 
sive oil circuit-breaker for use in gen- 
eral industrial applications utilizing 
low potentials, the Westinghouse Elec- 
tric and Manufacturing Company, a 
few years ago, placed on the market 
the now well-known type H oil circuit- 
breaker, designed for potentials not 
exceeding 600 volts and with a current 
carrying capacity of from ten to 300 
amperes. This breaker was designed 
for mounting on a wall or post or any 
location convenient to the operator. 

So successful have been the princi- 
ples of operation embodied in the type 
H circuit-breaker, that it has been de- 
cided to extend this line to include 
breakers of the same current carrying 
capacity adapted for switchboard 
mounting, and for use on alternating- 
current circuits having potentials as 
high as 2,500 volts. 

The new type, in addition to embody- 
ing all the distinguishing features of 
the old 600-volt type, also possesses 
several inherent advantages, the most 
prominent of which are the inverse 
time element and the ‘‘full automatic 
overload’’ release attachments. 

The type H oil circuit-breakers are 
equipped with overload-release trip 


2.500-VOLT TYPE H CIRCUIT-BREAKER. 


coils suspended from the frame of the 
breaker, immersed in oil, and con- 
nected directly in series with the line. 
The plungers of these trip coils are re- 
tarded in their action by a device giv- 


Appliances. 


ing the ecireuit-breaker an inverse time 
element. The time element introduced 
is sufficient to permit the use of this 


The time limit device, referred to 
above, permits the breaker to be closed 
under a momentary overload or rush 


600-VOLT, TYPE H, OIL CIRCUIT-BREAKER FOR WALL MOUNTING 


type of cirecuit-breaker for motor 
starting service. 
The mechanism is known as ‘full 


automatic overload,’’ that is, it is 


equipped with a device that renders it 
impossible to close the breaker or to 
hold it in the closed position while a 
continued abnormal overload condition 
or a short-circuit exists on the line. 


maa O 


of current such as is incident to start- 

ing an induction motor or throwing 

the controller to ‘‘running’”’ position. 
An under voltage release attachment 


2,500-VOLT OIL CIRCUIT-BREAKER WITH COVER REMOVED. 


which opens the breaker whenever the 
line voltage falls below a certain pre- 
determined value can be supplied for 
these circuit-breakers. It consists of 
a magnet coil connected directly across 
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the line for voltages not exceeding 600 
and through potential transformers for 
voltages higher than 600. This coil is 
self-contained and is so designed that 
it may be attached to the breaker 
without any modification. 

The 600-volt style has a single break 
to each pole, while in the 2,500-volt 
style there are two upper and two 
lower contacts for each pole, thus se- 
euring a double break per pole. The 


The Ridgway Four-Valve Engine. 


Prompted by the demands of the elec. 
trical industry there have been many 
important developments in the design 
and construction of reciprocating steam 
engines. Several builders of high-speed 
engines have produced the present day 
four-valve, or so-called non-releasing 
gear, Corliss engine, with which better 
economy has been produced than with 
the releasing gear Corliss engine, with- 


RIDGWAY ENGINE DRIVING DIRECT-CURRENT GENERATOR, 


contacts consist of cylindrical brass 
rods, the lower ones being backed up 
by individual spiral springs to insure 
good contact, and form the well-known 
‘“butt’’ eontact type. This method, 
familiar in the multiple unit system of 
contro] on heavy street railway equip- 
ments, has been adopted with great 
success in oil circuit-breaker practice. 
It insures good contact always and pre- 
vents any possible failure due to eat- 


DETAIL OF CYLINDER AND GEAR. 


ing away the contacts by continued 
arcing. The compression springs men- 
honed take up any wear that may oc- 


cur and render the contacts self- 
alining. 


out the disadvantages of slow rotative 
speed and a complicated valve gear. 
The Ridgway Dynamo and Engine 
Company, Ridgway, Pa.. has produced 
a four-valve engine which is the prod- 
uct of a careful study of the failures 
and successes recorded in the process 
of development of the four-valve en- 
gine by the builders engaged in their 
construction, as well as of a recognition 
of the fact that the releasing gear Cor- 


liss has many valuable lessons to teach 
the designer of a new and improved 
type. The following facts have been 
kept in mind, namely, that high-speed 
of rotation demands a gear which has 
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a positive connection with the driving 
eccentric; high economy demands quick 
opening and closing of the valves; and 
good regulation demands a sensitive 
but powerful governor and a minimum 
of friction in valves and gears, or in 
other words, the least amount of over- 
travel of the valve during the unbal- 
anced period. 

The first feature noted in the Ridg- 
way four-valve engine is the valve gear, 
and in the mechanism which controls 
the steam valves will be found the 
principal difference between the older 
and newer types of engine. There is 
mounted on the bed a cast-iron case, 
“alled the gear case, combined with the 
rocker bracket which supports the ex- 
haust wrist plate. Three shafts pass 
entirely through the gear case and are 
supported by bronzed lined bearings 
in each side of the case. The lower 
shaft is on the vertical center line be- 
tween the two upper shafts and has 
mounted thereon three arms, two in- 
side of the case and one outside. The 
outside arm is connected through the 
eccentric rod directly to the eccentric. 
The inside arms are the two sides of a 
single V-shaped casting, each side of 
which is composed of two parallel 
arms. Through the other ends of these 
arms passes a large pin, which forms 
a bearing between them. Both of the 
upper shafts have one arm outside and 
two arms inside of the case. The lat- 
ter are parallel with a hearing between 
their outer ends corresponding to, and 
alining with, the hearings between 


PHANTOM VIEW OF ACCELERATING GEAR 


the arms on the lower shaft. The two 
sets of arms are connected by links. 
From the outside arms on the upper 
shafts. reach rods extend to the arms 
on thesvalve. stems. 
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The mechanical construction of the 
accelerating gear is such as to appeal 
favorably to the critical engineer. By 
mounting the gear case on the hed, or, 
as in the case with tandem compound 
engines, on the cylinder, the valve stem 
brackets are relieved of all strains ex- 
cept those necessary to open and close 
the valves. Furthermore, the brackets 
can be made larger and more accessi- 
ble, making it an extremely easy matter 
to repack the valve stems. The gear 
case is divided along a horizontal plane 
passing through the center of the two 
upper shafts. The two parts are bolt- 
ed together with stud bolts and the 
joint is made oil tight. By simply re- 
moving a few nuts the upper part of 
the case may be lifted and access se- 
cured to all parts of the gear. For ad- 
justment and ordinary inspection a 
loose cover is placed in the top of the 
case. The gear case is nearly filled 
with heavy oil, which works into all of 
the bearings through grooves provided 
for that purpose. The accelerating gear 
is a system of toggle joints by means 
of which the motion from the eccentric 
is so modified that the valves are at 
rest during the major portion of the un- 
balanced period, and opening and clos- 
ing occurs when they have their max- 
imum velocity. The exhaust valve gear 
is identical with that used on releasing 
gear Corliss engines. 

The cylinder is cast from a special 
mixture of iron, twice remelted and 
which is extremely hard. It 1s covered 
with a planished steel jacket and the 
space between the cylinder and jacket 
is filled with high-grade, non-econduct- 
ing material. The valves are placed 
in the barrel of the cylinder in all sizes, 
their position being such that the ports 
are extremely short and direct, and 
the amount of clearance is as low as 
quiet operation will allow. 

The bed of the engine is of heavy 
design throughout, with the metal so 
distributed as to bring the heaviest sec- 
tions in line with the greatest strains. 
The main part of the bed is of box sec- 
tion having bored guides of large diam- 
eter. The guides and cylinder end are 
bored and turned at one setting on a 
special machine, thus insuring the per- 
fect alignment of bed and cylinder. 
The main bearing on all sides is of the 
quarter box type. 

The connecting rod is forged from the 
best open hearth steel, and is of the 
most liberal proportions, insuring am- 
ple strength under the most severe 


operating conditions. The cross head 
body is made of annealed cast steel. 
The shoes are of cast iron faced with 
babbitt and are of cylindrical type. 
The piston is a single hollow casting 
strongly braced by ribs and made as 
light as is consistent with strength. 
The special design, which is patented, 
makes the interior accessible for in- 
spection, avoids the use of plugs and 
chaplets and also effectually prevents 
the occurrence of shrinkage strains. 
The piston rod is extra large in diam- 
eter and is made of special polished 
piston rod steel. The rod and piston 
are joined byv a force taper pit, supple- 
mented by a jamb nut. The rod screws 
into the cross head with a long fine 
thread and is held by a heavy jamb nut 
which is locked by a set screw in the 
cross head body. 

The main shaft is a single forging 
of high carbon, open hearth steel. It 
is extra large in the bearings, and is 
proportionately increased in the gov- 
ernor wheel hub. The crank disc is 
mede of a special mixture of cast iron 
ani steel, designated ‘‘semi-steel,’’ 
which is a very tough, close grained, 
hard iron. The crank pin is cast solid 
with the disc. The shape and thick- 
ness of the dise is such as to give great- 
er strength and counter balance than is 
usual on side crank engines. 

The governor used on all Ridgway 
machines is the Pioneer centrifugal- 
Inertia governor. It is possible to ad- 
just the engine so that it will run 
faster under load than when running 
light, and still have it regulated per- 
fectly with no tendenev to race; con- 
trariwise, the governor may be adjust- 
ed to run slower under load than with 
no load. Dash pots are used on all 
engines, as by their use perfect stabil- 
itv is obtained, and at the same time 
they increase the ease with which ad- 
justments may be made. 

A special feature of this engine is 
the ratchet turnover device. By its use 
one man can turn the largest engine 
off center with ease. The entire de- 
vice is heavy and durable, and the 
handle when removed is a serviceable 
pinch bar. When not in use the device 
turns backward out of the way of the 
governor wheel or any moving part. 

The engine is provided with two 
standard methods of lubrication; the 
‘“‘splash system” being the one for 
which every engine is normally ar- 
ranged. | 

The Ridgway four-valve engine is 
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built in the simple, tandem compound 
and cross compound types. In all 
eases the design and proportions of 
the cylinder and valves are the same. 
On cross compound engines the valve 
gear of both cylinders is similar to that 
of the simple engine. On tandem com- 
pound engines the gear for each cyl- 
inder is similar to that of the simple 
engine, except that instead of the gear 
ease being mounted on the bed it is 
monted on the cylinder. The sizes of 
the simple and tandem compound en- 
gines range from 100 horsepower to 
900 horsepower and the cross compound 
engines are built in sizes up to 1,500 
horsepower. 
$< 
Western Electric Company Reports 
Large Sales. 

The sales of the Western Electric 
Company for the seven months ending 
June 30 have been at the rate of $61.- 
000,000 per annum, an increase of for- 
ty-eight per cent over the same period 
of the previous year. This has been 
made up largely of small orders. The 
officials of the company expect that 
the vear’s business will not differ ma- 
terially from the average so far record- 
ed. 

The gross sales for the past ten years 
are shown in the following table: 


Gross Sales. Increase. 
ECA C EE EE EE *$61,000.000 $15,000,000 
TO ihc te aoe Bet on aA tear eles 46,000,000 13,000,000 
TOS occ aie O T ihe cetera: 32,000,000 — 20,000,000 
TO ye atch sete yin E 53,000,000 16,000,000 
PS OG 4 Ging. nd T 69,000,000 25.000.000 
VOOR hit Hai soak Cae eo4 44,000,000 12,000,000 
TU ocr Gata eae Societe weed 32,000,000 2.000.000 
TE UE PEA E can ttt ar Sacre 30,000,000 1,000,900 
Te seas E A e N TA 29,000,000 5,000,000 
LA ces arated ek price Males 24,000,000 asees 
OE E E eet 24,000,000 essere 


* Estimated. t Decrease. 

The Western Electric Company now 
has about 22,000 employees on its pay- 
roll, an increase of nearly 4,000 since 
the beginning of the year. Work on 
the additions to the plant at Hawthorne 
is nearly completed. | 

—-_-_+@___ —- 
The Boynton Vacuum Pump. 

On page 39 of the issue of the ELEc- 
TRICAL REVIEW AND WESTERN ELECTRI- 
cian for July 2, figures were given in 
relation to the performance of the 
Boynton vacuum pump on a test run. 
Owing to the omission of one line these 
figures were not entirely correct, and 
should read as follows: The pressure 
at the end of two minutes’ run was 
about 0.0001 atmosphere; after five 
minutes it was 0.00001 atmosphere: 
after eight minutes it was 0.000004 at- 
mosphere; after fifteen minutes 
0.000002 atmosphere. 
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Design of Small Alternators. 
Although many of the alternators 
used in power plants and factories are 
of less than 200-kilowatt capacity, it 
is seldom that sufficient attention is 
given to the characteristics of small 
machines by the ordinary purchaser. 
One of the most important things to 
take into consideration is the wave 
form. Practically all engineering eal- 
culations and the design of recording 
instruments, motors, transformers, ete., 
are based on the assumption that the 
generator delivers a wave of approxi- 
mately sine form, and any variation 
from this shape is of great importance. 
In the stator shown herewith, which 
extent, upon the number of coils per 
phase per pole. In building small ma- 
chines some manufacturers place only 
one or two conduetors per phase per 
pole. This arrangement gives a very 
peaked wave form, and also in passing 
from zero to the maximum the elece- 
tromotive foree does not go through 
uniform changes, but has humps in it. 
In the stator shown in Fig. 1. which 
is from a small alternator built by the 
Ideal Eleetrie and Manufacturing 
Company. it will be noticed that there 


VIEW OF STATOR. 


are a comparatively large number of 
slots. Even in the smaller sizes these 
generators have at least three slots per 
phase per pole in three-phase genera- 
tors, or four slots in two-phase genera- 
tors, while in the larger sizes the num- 
ber of slots is greater. Besides giving 
more conductors per phase per pole, a 


large number of slots also hag the fur- 
ther advantage that it gives a more 
even distribution of the flux. This is 
especially important in small sized al- 
ternators, having open slots. Open 
slots are used in the gencrator shown, 
thus permitting the coils to be form 
wound and heavily insulated before in- 


VIEW OF ROTOR. 


sertion in the armature. It also has 
the advantage that in case of a burn- 
out, coils ean be easily removed with- 
out disturbing the remainder of the 
winding. 

Another cause of poor wave form is 
the shape of the field pole pieces. The 
lines of force naturally pass from pole 
to pole through the path of least re- 
lnetanee, and as the pole tips present 


the shortest path, the flux will concen- 
trate here, giving an excessive mag- 
netic density, unless special pains are 
taken to prevent this by shaping the 
pole pieces. This arrangement gives 
a practically uniform magnetic path 
and insures an even distribution of the 
flux in the pole face at all times. 


ELECTRICAL REVIEW AND WESTERN ELECTRICIAN 289 


Other important features in the de- 
sign of the alternator illustrated is the 
fact that both bearing boxes are di- 
rectly bolted to the stator frame. The 
bearings themselves being of the split, 
ring-oiled, self-alining type, which 
offers a considerable advantage to the 
user in case it is necessary to remove 
the rotor for dismantling or making 
repairs. The oil is contained in large 
reservoirs, having outside gages to 
indicate the amount of oil present. 

These alternators are designed for 
continuous operation at eighty per cent 
power factor, but their ratings are 
given on the kilovolt ampere basis at 
100 per cent power factor. They have 
heen recently placed on the market by 
the Ideal Electric and Manufacturing 
Company, of Mansfield, Ohio, and are 
built in sizes from twenty to 200 kilo- 
volt amperes, two or three-phase and 
for various voltages and frequencies. 


—_—_—__—~#-e-@_—__ - —_- 


Interlocking Safety Switch Mechanism. 

The inereasing use of electricity for 
lighting and power purposes in mills, 
mines, factories, ete., has demonstrated 
the necessity for installation of safety 
deviees whieh will tend to eliminate, 


IDEAL’ ALTERNATOR. 


as far as possible, the danger of ac- 
eidents. That the importance of this 
is recognized, it is only necessary to 
note the large amount of legislation 
which has been enacted and is being 
considered for the protection of opera- 
tives. 

To meet the imposed conditions the 
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interlocking safety mechanism, illus- 
trated herewith, was designed and orig- 
inated from purely a safety standpoint. 
The device is so designed in its several 
forms so that it can be applied to con- 
trolling levers of practically every de- 
scription, including valve wheels and 
electric switches as shown herewith. 

The safety switch consists of a dou- 
ble-pole, single-throw knife switch be- 
tween the top Jaws of which is mounted 
the safety device, consisting of a piv- 
oted locking bar, to which is fastened 
a substantial fiber cross bar and an 
operator’s key, consisting of a metal 
key riveted to a rectangular piece of 
fiber. 

These switches are always mounted 
in a perpendicular position, and when 
the switch blades are closed in the up- 
ward position the fiber-insulated arm 
on the locking bar is thrown up against 
the terminals of the switch jaws ahead 
of the cross bar of the switch blades. 
When the operator desires to open the 
motor-circuit switch he pulls the switch 
blades out from the jaws and down to 


INTERLOCKING SWITCH. 

the extreme lowest position. The act 
of doing this allows the fiber cross bar 
(which is pushed over beyond the cen- 
ter of gravity by a phosphor bronze 
spring) to fall over the switch jaws 
to such a position as to cause the lock- 
ing bar to engage with the locking 
ease. This locks the fiber cross arm or 
barrier between the switch blades and 
jaws effectively, preventing the blades 
from accidentally being closed, which 
might result in a serious accident. 

This new safety switch, manufac- 
tured by the Delta-Star Electric Com- 
pany, Chicago, is valuable as a means 
of protection, not only from loss of life 
or accidents to electrical apparatus, but 
in reminding the individual when going 
through the process of operating the 
switch what he ts about to do, as there 
is an element of time in which the 
operator has time for thought. 
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Federal Magnetic Socket. 

A very convenient device in the 
form of a magnetic lamp socket is be- 
ing placed on the market by the Fed- 
eral Electric Company, Chicago, Ill. 
The fact that this socket can be firmly 
fixed at any angle on any iron or steel 
surface is responsible for its wide 
adaptability and makes it an ideal lamp 
for machinists and as an exploring 
lamp for autonrobiles. 

As a machinist’s lamp it places the 
light exactly where it is wanted, leav- 
ing both hands free. As an exploring 
lamp for automobiles it does away with 
the danger of explosions from open 
flame lights and also eliminates the in- 
vonvenience incidental to the use of the 
pocket electrie flash light. 

The Federal magnetic socket con- 
sists of a cylindrical socket, two and 
three-fourths inches long (not includ- 
ing lamp) and one and one-half inches 
in diameter, fitted with a lamp socket 
in one end and an electro magnet in 
the other. This magnet is of sufficient 
strength to hold the socket firmly at 


FEDERAL MAGNETIC SwCKET. 


any angle on any iron or steel body. 
It 1s wound separately from the lamp 
circuit so that in the event of accident- 
al breakage or burning out of the lamp 
the current still operates to hold the 
socket in place. , 

With this magnetic socket the lamp 
can be located in the_most convenient 
position, and while it is held firmly as 
long as it is needed it can be removed 
by a slight pull when the user is 
through with it. 

The socket is furnished wound for 
use on 110-volt circuits with standard 
base lamps, and for use on forty-volt 
circults with candelabra base lamps, 
and on six-volt circuits with candela- 
bra base lamps. The forty-volt type 
is adapted for use on electric automo- 
biles, while the six-volt type can be 
used on the sparking or headlight bat- 
teries of gasoline machines. 
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The Western Electric Watch-Case Bat- 
tery Gauge. 

The No. 30 battery gauge recently 
developed and placed on the market by 
the Western Electric Company is a 
compact instrument for measuring ac- 
curately and efficiently the strength of 
telephone dry batteries used in con- 
nection with Western Electric trans- 
mitters. It is designed for connection 


to three cells in series, duplicating con- 
ditions of the local battery subscribers’ 
set. It contains apparatus for gauging 
current through two resistances. cor- 
responding to high and low resistance 
transmitters. 

The No. 30 gauge is in watch-ease 


WESTERN ELECTRIC BATTERY GAUGE. 


form, and the view which is shown 
herewith demonstrates the convenience 
of the arrangement. It contains no 
scale but is designed merely to show 
the point at which batteries should be 
put out of service. For the high-resist- 
ance transmitter a mark above the arc 
on the face of the gauge is used to de- 
note the cut-off point. This means that 
current from the three cells is being 
sent through twenty ohms resistance. 
The cut-off point is 140 milli-amperes, 
a point which conforms with the best 
telephone practice. 

When the stem of the watch-case '§ 
depressed, fifteen ohms resistaucc ire 
removed, leaving only five. This pro- 
duces the vonditions of the low resist- 
ance transmitter, and the cut-off point, 
which is indicated below the are, 18 
420 milliamperes. This gauge may be 
easily carried in the pocket. 
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Current Electrical News 


GREAT BRITAIN. 


(Special Correrpondence.) 


Lonpon, JULY 23.—The General Electric Company of London, as 
owner of the Osram metal- filament lamp patents, has commenced a 
series of lawsuits against a number of importers of foreign metal- 
filament lamps who are alleged to infringe both the master patent 
and a number of minor patents. In this connection it is interesting 
to note that the British Thomson-Houston Company has joined hands 
with the General Electric Company and has taken a license from the 
latter. 


The bill providing for the compulsory installation of wireless ap 
paratus upon all ships carrying passengers, which I briefly mentioned 
last week, is a private member’s bill and although there is no possi- 
bility of it proceeding any further this session, it has received a 
considerable amount of support. It proposed that al! ships carrying, 
either as passengers or crew or both, a larger number of persons 
than fifty, should be compelled to have a wireless outfit on board, 
under a penalty of $5,000, the apparatus to have a range of at least 
100 miles. It is generally understood that the Board of Trade itself 
is in favor of such a measure but that certain considerations prevent 
official recognition being given to this view at present. 


An association of consulting engineers has just been formed in 
London, membership of which, it is hoped, will give a status which 
will absolutely prevent “touting” for work by unqualified men. As 
most of the leading independent consulting engineers in London 
have already joined there is every possibility of the aim of the 
Association being achieved. In spite of rules of etiquette issued by 
the Institutions of Electrical and Civil Engineers, cases do happen 
in which they are not adhered to, and if “touting” for work is to 
be tabooed in this country, then some organization should exist, 
membership of which will assist municipal corporations and other 
bodies in knowing that they are employing a duly qualified man. 


The wiring of premises and the supply of fittings by municipali- 
ties owning electricity undertakings is still being seriously discussed 
in municipal circles, and the Municipal Electrical Association is in- 
quiring of all municipal bodies whether they will support the promo- 
tion of a bill in Parliament next session to make this legal. The 
case between the municipalities and the contractors has certainly 
taken a turn for the worse, for comments of the most caustic nature 
are being made in many council chambers by municipal engineers 
who, a few years ago, regarded the local wiring contractor as their 
best canvasser. At Dundee it has been stated that as au experiment 
the canvassing of the electric-supply department was slackened off 
for a certain period in order to see whether the contractors really 
meant business, but the amount of business done in that period 
fell off materially. 


The overhead system of the London County Council tramways 
in South London has been found to interfere with the working of 
the signals upon the single-phase line of the London Brighton and 
South Coast Railway in that district. and Prof. Gisbert Kapp, presi- 
dent of the Institution of Electrical Engineers, has been appointed to 
arbitrate. An earth return is being used in connection with the 
signaling arrangements on the railway, and the company’s engineer 
proposes to install a metallic return at the cost of the London 
County Council, but this is not to be agreed to without a fight. 


J. H. Rider, who has been responsible for the design and run- 
ning of the electrical system of the London County Council tram- 
ways. has resigned his appointment as chief electrical engineer, 
in order to take up an advisery post with Messrs. Eckstein in 
connection with the important group of mines which they control 
on the Rand. 


The Central London Railway Company is raising the new cap- 
ital for construcing an extension of its line to Liverpool Street, 
s0 as to connect up with the important terminus of the Great 
Eastern Railway Company. This extension must be regarded as 
of the highest importance to the traveling public in London. 


Contracts have just been placed for 250 more electric tramcars 
by the London County Council. The new tramways, for which pow- 
ers Will be sought in the next session of Parliament, aggregate 
twenty-two miles of single track, the estimated cost of construction 
alone being nearly $2,500,000. 


It is officially announced that the new submarine telephone 
cable between England and France, in which loading coils are 
used, has been working very satisfactorily on test. It will not be 
brought into regular use until further land lines are available on 
the French side. Further, it is announced that the French Gov- 
ernment proposes to lay a similar cable across the Channel. Ex- 
periments are now being made over the cable just laid in order to 
establish speech as far as Berlin and other German cities. G. 


CONTINENTAL EUROPE. 


(Special Correspondence. ) 


Paris, Jury 22.—One of the largest electric railroads in France 
is the line which will run from Bayonne, in the Atlantic coast region, 
to the station of Montrejeau and from thence to the town of Pau, 
a well-known resort in the Pyrenees region. Water power will fur- 
nish the current, and the Southern Railroad Company which is en- 
gaged in the present project is taking steps to erect one or more 
turbine plants in the mountains. As regards the section running 
from Montrejeau to Pau, the French Thomson-Houston firm recently 
made a contract with the railroad company in order to carry out the 
work. 

Among the vacant electric traction projects in France I note a 
project in the Loir and Cher department for lines running from 
Selles to Contres, also from Clery to Amboise and from Ouques to 
Chateaudun. Work will soon be carried out upon the Bayonne-Biar- 
ritz steam railroad line in order to change over to electric traction. 
In Normandy there is a project on foot for an electric tramway line 
fom Pont L’Eveque to Mezidon, and the electric station will also 
distribute current throughout the region which the line traverses. 
The general Council of the Haute Marne department has adopted 
projects for no less than ten different electric traction lines, among 
which are a road from Chaumont to Bourbonne and from Giey to 
Auberive. 

In the region of Trieste, Austria, there is to be built an electric 
rack railroad from the locality of Lovrana in order to climb the 
Monte Maggiore. The undertaking will be carried out by the Union 
Baugesellschaft of Vienna. Another electric traction enterprise in 
the same country is a narrow-gauge line which is to run from Pokau 
to Tellnitz. 

An extensive turbine station will be erected on the Saalach 
River, Germany, and the current will be used for the railroad sec- 
tion from Freilassing to Reichenhall, upon which electric traction 
will be applied. It is expected to use four turbine groups of 2,500 
horsepower in the first part of the turbine plant, working with a 
head of water of seventeen meters. 

An electric tramway line of eight miles length will be built in 
the Tuscany region of Italy from Valdarno to Levane with a branch 
line running to Terranova, according to the project which the Val- 
darno Company is promoting, and it expects to receive a subsidy 
from the government. I also note that the Ursolina Company se- 
cured a concession for operating electric lichting mains in the 
city of Florence. A power line is to be run from San Cristoforo to 
the locality of Gori. 

In Holland there is a project on foot for an electric traction 
line from the Hague to Leyden. A. DF C. 


EASTERN CANADA. 


(Special Correspondence.) 


OTTAWA, ONT., JULY 30.—As the Sherbrooke Power and Railway 
Company, of Sherbrooke. Que.. cannot come to an agreement with 
the owners of certain power on the banks of the Magog River, the 
company will expropropriate the same. The property is needed in 
connection with a dam to be built by the company. 

Deputations from the towns of Huntsville and Bracebridge, Ont., 
have waited upon the Ontario government regarding power devel. 
opment at High Falls. The Jatter town obtained leave to begin the 
development two years ago on condition that the former got a share 
of the power. This condition not having been observed the town 
of Huntsville now asks to be allowed to develop power. 

The interests, in which Sir William Van Horne is a prominent 
figure, which are after water power at Grand Falls, New Brunswick, 
for commercial purposes, appear to be on the point of winning out 
in the contest. The latest information from New Brunswick states 
that as a result of the conferences between rival interests. held 
at St. John recently, substantial progress has been made in the 
negotiations for control of the Grand Falls power development by 
Sir William Van Horne’s company. It is also stated that the latter 
company desires soon to begin the construction of a hydroelectric 
plant and pulp and paper mills at the Falls. Among those present 
at the conferences were Barton B. Kinman and Harry McLoughlin, 
on New York members of the Grand Falls Power Company. 

Changes of an important nature are being effected in the Ca- 
nadian end of the business of the Pacific Cable Company, J. Mib 
ward. the Australian manager of the concern. and A. S. Baxendale, 
the chairman of the London Board, have been in Canada for some 
days completing arrangements with the Canadian Pacitic Telegraph 
Company to lease a special line from the latter company, in order 
that there may be no break in the cable company's direct communi- 
cation across this continent: The stretchyof wire, leased by the 
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cable board, will be operated at once, and the most modern machin- 
ery and equipment available will be installed in all Canadian sta- 
tions. The board is making improvements of a double character in 
connection with its leased wire. The first has reference to the 
safety of the code; the second to speed. The latter improvement in- 
cludes the Wheatstone machines for rapid transmission, and will be 
installed at the four relay stations. The equipment at this end will 
be capable of handling 300 words per minute. W. 


MEXICO. 


(Special Correspondence.) 


Merxıco CiTy, MEX.—The Balsas Power and Irrigation Company 
which has been organized with a capital stock of $200,000 will in- 
stall a hydroelectric plant on the Balsas River in the state of 
Guerrero. The project is beinz promoted by A. B. Adams & Com- 
pany of New York. The concession for the enterprise was obtained 
from the Mexican government by Francisco Alfaro of Mexico City, 
attorney for the Company. It is stated that the plant will be suff- 
ciently large to generate power for mines and other industries 
covering a big scope of territory and that the capital stock of $200,- 
000 is only nominal. The company will also irrigate a large tract 
of land in connection with its electric power enterprise. 

More than one thousand men are employed in the preliminary 
work for the construction of the great dam across the Conchos 
River twenty miles from Santa Rosalia, State of Chihuahua, for 
the Mexican Northern Power Company. The new town of La Bo- 
quilla is springing up near the dam site. Many houses are being 
built for employes. The rainy season has interfered with the con- 
struction of the dam, but the contractors, S. Pearson & Son, Ltd., 
are assembling large quantities of material upon the ground so as 
to be ready for rushing the work as soon as the dry season sets in. 
An important feature of this project is the proposed impounding of 
water by means of the dam, sufficient to irrigate about two hundred 
thousand acres of land in the valley of the river. 

Dr. M. D. Shaw of Puebla has made application to the state 
government for a concession to install a large hydroelectric plant 
on the Rio de Tonalapa, near Tetela. He will organize a company 
to take hold of the project. D. 


IMPORTANT DEVELOPMENTS. 


(Spccial Correspondence.) ` 


NEW SOUTHERN POWER PLANT.—The Thornton Light and 
Power Company, of which Colonel M. E. Thornton is promoter, has 
disposed of $1,000.000 of bonds, and is preparing to begin the con- 
struction of its new hydroelectric power plant on the Catawba River 
at Hickory, N. C. Surveys and preliminary work have been com- 
pleted. The plant will develop 9,000 horsepower. More than half 
of the capital needed for the establishment of the plant has been 
secured. Negotiations are pending between the power company 
and a Canada inventor and associates who desire to erect an elec- 
tric smelting plant at Hickory for the reduction of iron ores. This 
plant, if established, will represent an investment of approximately 
$750,000. 


A NEW DAM FOR WISCONSIN.—It is reported that John I. 
Beggs, of Milwaukee, will spend $1,000.000 during the next three 
years in developing the waterpower of the Upper Wolf River. The 
power will be used for the operation of the interurban system in 
the Fox River valley. The necessary property has been secured 
near Gardner’s dam, located in Langdale County, about seventy 
miles from Appleton. The water power plant will be subsidiary 
to the one the company now operates at Appleton, and it will have 
a reserve steam plant for use in case of drouth. The traction com- 
pany’s dam will be thirty-five feet high. Water will be carried 
from there through two steel or concrete flumes for a distance of a 
mile and one-half down the river to the power plant. In that mile 
and one-half the river drops sixty feet, giving a total fall of ninety- 
five feet. It will take two years to complete the work. A steam 
plant will be provided for use in emergencies, so that the operation 
of cars and lighting plants will not be dependent upon the amount 
of water available. | 

POWER TUNNEL UNDER THE SPOKANE RIVER.—Five 
hundred thousand dollars will be expended by the Washington 
Water Power Company in tunneling under the Spokane River for 
about a quarter of a mile west from the upper falls in the business 
district of Spokane, where four waterwheels of 1,000 kilowatts ca- 
pacity will be installed to generate the desired power. Work has 
been started by the Church and McCoy Company of St. Paul, which 
also has contracts to erect a three-section car barn to cover a 
block. The tunnel work is similar to that under Niagara Falls and 
presents the same engineering feats. This method of utilizing the 
power of the Spokane River will give a direct fall of 144 feet or 
about twice what is secured at present by using the lower falls. 
It is impossible to give the entire estimated cost, as this preliminary 
work on the shaft will have to be completed first to get at the real 
tunneling work. It is safe to say, however, that the cost will be 
around $500.000, possibly more. Three temporary compressed air 
drills, each of 250 horsepower, are in operation and will be sup- 
plemented by a compressor of 1,200 cubic feet a minute. The 
working shaft of the tunnel, ten by twenty feet, will be sunk 150 
feet. From the bottom of the shaft the tunnel will be driven 1,000 
feet up and down the river. 
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LIGHTING AND POWER. 
(Special Correspondence.) 


BLUNT, S. D.—Construction will soon commence on an elec- 
tric light plant. C. 

OWATONNA, MINN.—A franchise has been granted to instal? 
an electric light plant. C. 

GILBERT, MINN.—Local business men propose to ask for a 
franchise to install an electric light plant C. 

CALMAR, IOWA.—A franchise has been granted to C. Miller 
& Sons, of Clermont, Iowa, to install an electric light plant. C. 

BROKEN BOW, NEB.—The Broken Bow Electric Light Com- 
pany will erect a power house at the rear of the Burlington de- 
pot. C. 

GRISWOLD, IOWA.—J. W. Daly will expend $3,500 in changing 
the electric light plant from a direct to an alternating current sys- 
tem. C. 

LIBBY, MONT.—Geo. H. Stanton, C. C. Proctor, and E. K. 
Barnum have applied for a franchise to put in an electric-light 
plant. C. 

IRONWOOD, MICH.—It has been voted to grant a franchise 
to the Ashland Power Company to install a light, power and heating 
plant. C. 

SUN PRAIRIE, WIS.—A vote will be taken August 9, on issu- 
ing bonds for $12.500 for the purchase of the local electric-light 
plant. C. 

BROWNS VALLEY, MINN.—W. J. Potts is considering the es- 
tablishment of a waterpower plant on the Little Minnesota River, 
west of town. ; 

St. PAUL, MINN.—The South St. Paul Light, Heat and Power 
Company is considering the expenditure of $10,000 in improving the 
lighting system. C. 

FAIRMONT, MINN.—It is proposed to take a vote in August 
on issuing bonds for $30,000 for improvements in the electric 
light plant and water works. C. 

MANCHESTER, IOWA.—The Manchester Light, Heat and 
Power Company has let the contract for a 150-horsepower boiler and 
two fifteen-kilowatt transformers. C. 

PELICAN RAPIDS. MINN. 
the electric light plant has been let to the Power Engineering 
Company, Minneapolis, at $4,521. f 

BAKERSFIELD, CAL.—The Mount Whitney Power Company 
has been awarded a fifty-year franchise to erect poles and string 
wires for light and power in Kern County. A. 

VIRGINIA. MINN.—The value of the franchise and plant of 
the Virginia Electric Power and Light Company, which the city 
proposes to purchase, is estimated at $300,000. C. 

BLUNT, S. D.—The material has arrived for the new electric 
light plant which is to be installed here. The work of completing 
the system will be pushed as promptly as possible. 

TACOMA, WASH.—George Milton Savage and W. Nichols have 
been awarded the contract for constructing the headwork and tun- 
nel of the $2,000,000 municipal power plant in the Nisqually River. 

CAMBRIDGE CITY, IND.—The town trustees have taken 
steps to increase the capacity of the electric-light plant. The pro- 
posed improvement and purchase of new equipment is estimated 
at $15,000. S. 

l WILSON CREEK, WASH.—C. J. Weller has been granted & 
fifty-year franchise to operate an electric light and power plant 
here. Mr. Weller will begin the construction work on the plant, 
this summer. A. 

OKLAHOMA CITY, OKLA.—The work of installing posts for 
the new street-lighting system is well under way. The posts and 
lights are similar to those used in Minneapolis, Des Moines and 
some other cities, | 

WEST LIBERTY, IA.—Work has been started on improve- 
ments at the power plant. A new brick boiler room, 28 by 42 
feet, will be built and a 200-horsepower Corliss engine and new 
generator will be installed. C. 

SNYDER, TEXAS.—The Snyder Ice, Light and Power Company 
has let the contract for the erection of an electric power house at 
its ice factory here. The building will be of brick, with concrete 
floors, and 40 by 40 feet in dimensions. D. 

KINDERHOOK, N. Y.—The Kinderhook Electric Light Com- 
pany has been organized to operate a heat, light and power plant. 
The capital is $1,000 and the incorporators are John B. Gose, 
Hiram S. Churchill and Chas. J. Gose. 

GLANDORF, O.—This municipality is now lighted by elec- 
tricity, the power being supplied from the plant at Ottawa, O., 
one and a half miles distant. The current was turned on a few 
days ago. Tungsten lights are in use. H. 

WHAT CHEER, IOWA.—The value of the property and plant 
of the What Cheer Electric Light and Power Company has been 
placed by the appraisers appointed by J. M. Stephenson, receiver, 
at $7,000, based on the earning power of the plant. C. 

AUGUSTA, GA.—This city is to join ranks of progressive 
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Georgia cities arranging ornamental light effects for city streets. 
In Augusta lamp-posts supplied with tungsten lamps are to be 
erected on Jackson Street extending between Broad and Telfair 
streets. B. 

MARION, IND.—The city council has declared that the field 
is now open to any company or person who wishes to bid on a 
new franchise for an electric light plant. The council revoked 
the franchise of the Indiana Gas & Electric Company over a 


year ago. S. 

MARTINSVILLE, IND.—The city council has voted to make 
extensive improvements in the municipal electric light plant. 
Considerable new machinery and equipment will be added. H. K. 
Johnson, engineer, estimates the cost of the new equipment 
at $10,000. S. 

MANILA, P. I.—Patrick J. Moore, lawyer in Zamboanga, is 
here to secure a franchise for an _ electric-lighting plant to be 
erected in Zamboanga. The franchise has been approved by the 
municipal council and is now awaiting final permission from the 
Commission. A. 

RICHMOND, VA.—The Richmond Power Corporation has been 
incorporated by S. Dabney Grenshaw, Levin Joynes, both of Rich- 
mond; F. W. Ter Menlen, New York: St. John Clarke, New York, 
and Henry B. Twombley, New York. The capital of the com- 
pany is $500,000. 

PLAIN CITY, UTAH.—Before the close of the present year 
Plain City homes will be lighted by electricity. Arrangements 
have been made with the Hone Telephone and Electric Company 
of Farmington, Davis County, a distance of twelve miles, and work 
will begin in a short time. 

MELLEN, WIS.—Owing to the favorable vote on the light and 
street car franchises at Ironwood, Mich., A. E. Appleyard, of Ash- 
land, Wis., will develop the waterpower at Copper Fall, near here. 
Mr. Appleyard will expend nearly a million dollars on all the work 
he has in view on the range. C. 

LEWISTON, IDA.—The Lewiston-Clarkston Investment Com- 
pany has closed a contract with the Washington Water and Power 
Company of Spokane. Wash., for electric current to be received at 
Moscow on a new transmission line to be constructed from Palouse 
to Moscow, connecting there with the Lewiston system. A. 


COLFAX, WASH.—Henry M. Richards, president of the 
Washington Waterpower Company, has placed a proposition be- 
fore the city council to remodel the entire electrie-lighting system 
of Colfax. The council is inclined to grant Mr. Richards’ petition 
Which places the cost at about a third of the other propositions 
received. A. 

EAST ST. LOUIS, ILL.—The Citizen Electric Light and Power 
Company, the Southwestern Light and Power Company and the 
East St. Louis Light and Power Company, all of East St. Louis, 
have certified to the secretary of state that a consolidation has 
taken place under the name of the latter company with a capital 
of $1,000,000, 


SAN LEANDRO, CAI..—Crossed wires started a fire that de 
stroved the powerhouse and engine house, valued at $50,000, on 
the L W. Hellman, Jr., estate at San Leandro on July 21. The 
Hellman grounds were for a time deprived of electric lights but 
until a new plant is built the Hellman estate will receive current 
from San Leandro. A. 

NASHVILLE, TENN.—The Eastern Tennessee Power Company 
has secured a charter from the Secretary of State. The capital 
stock of the company is $1,750,000. The corporation is formed for 
the purpose of improving and developing a water and electric power 
plant in Polk County. The incorporators are: Henry S. Beck, 
W. Sherman Beck, J. D. Alsup, R. L. Westcott and Henry Crum- 
bliss. 

VALDOSTA, GA.—The Consolidated Light and Power Com- 
pany has filed a petition with the State Railroad Commission for 
the privilege of issuing $50,000 in stock, and also $75,000 in bonds 
of the company, for the purpose of putting in a light and power- 
generating plant in this town. The company also proposes to 
Operate an ice plant in conjunction with the power-generating 
plant. L. 

POST FALLS, WASH.—An electric power line from Post Falls 
to Newport will be finished by the Washington Water Power Com- 
pany before February 11, 1911. The engineers of the company are 
now on the locating survey, and right of way is being bought. The 
Spokane Company is under contract to furnish light and power 
to the Northern Idaho and Montana Power Company at Newport 
on February 11. 

GRAND FORKS, N. D.—An increase of seventy-five per cent in 
the capacity of the Grand Forks electric lighting plant of the Red 
River Power Company. the concern organized since the purchase 
of the Grand Forks Gas and Electric Company by H. M. Byllesby 
& Company of Chicago has been announced. Work is to be com- 
menced immediately. The new company has announced that there 
would be a reduction in the rates on both gas and electricity. 

BRUNSWICK, ME.—The Brunswick Power Company, which 


was organized under a charter granted by a special act of Legis- 
lature, has filed certificates of organization. The president of the 
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corporation is Constant Southworth, and the treasurer is Arthur 
S. Bosworth. The directors are Frederick O. Conant, Ernest J. 
Eddy, George F. West, Constant Southworth, Wiliam D. Sewall 
and Arthur S. Bosworth. The company is capitalized at $750,000. 

VISALIA, CAL.—The assessment of the Mt. Whitney Power 
Company has been raised from $355.695 to $405,895—a total of $50. 
000. The increase in valuation was figured on the three power 
plants of the company, the two on the Kaweah River being raised 
$15.000 and the one on the Tule River, $20,000. The assessor had 
already made an increase in the company's assessment over last 
year of $118,000. A. 

DEVINE, TEX.—At a recent meeting held at the opera house a 
proposition was offered by Messrs. Burnett and Fennenman of 
Indianapolis, Ind., to install an electric light plant and ice factory. 
The company they asked a site for the location for the enterprise 
as a bonus, and a committee was appointed to secure funds in 
order to buy the location, which is one of the most valuable pieces 
of property in Devine. Mr. Burnett says that work would begin 
at an early date and the plants would be in operation within a 
short time. 

GREENVILLE, S. C.—The Home Light and Power Company, 
commissioned by the State, is preparing to enter the field at this 
point, W. S. Lee, vice-president of the Southern Power Company, 
being an incorporator. The capital is $100.000 and the franchise. 
which has been granted by the city, is for thirty years. Lewis 
W. Parker, Thomas F. Parker, J. E. Sirrine, W. J. Thackston, 
L. Rothchild and Jos. A. McCullough, are, with Mr. Lee, the in- 
corporators. Work, it is said. will be started inside two months 
time from date. L. 


MONTGOMERY, ALA.—The Citizens Light, Heat and Power 
Company, the control of which was recentiy purchased by Richard 
Tillis a local capitalist and owner of the Montgomery Traction 
Company, is preparing to make extensive additions to its power 
house and extend its lines to all sections of the city. Large steam 
turbines and other equipment of the most efficient type will be 
installed which with the favorable location and low capitalization 
of the company will enable it to furnish a superior service at a 
very low cost. 

SAN FRANCISCO, CAL.—Stone & Webster of Boston have as- 
sumed the management of an additional electric power company, 
known as the Sierra-Pacific Electrice Company. This company owns 
all stocks of companies which do the entire electric lighting and 
power business in the cities and towns of Reno, Sparks, Virginia 
City, Carson City and Silver City, Nev. As the water power now 
developed is insufficient to supply the present and increasing de- 
mand for electric power in and about these places, a new plant 
of 9,000 horsepower will be constructed this vear. A. 


COLUMBUS, O.—The city Heht plant is now furnishing most 
of the power that runs the Kilbourne-Jacobs Manufacturing Com- 
pany, and the Union Fork and Hoe Company, and It is receiving 
$2,000 a month therefor. The contracts with these firms were re- 
cently made. It is the hope of Superintendent Herman Gamper 
that after next year the city plant will be wholly self-sustaining. 
For next year he is asking only $30,000, as against $75.000 pre- 
viously for the plant's sustenance. Other contracts for furnishing 
power will probably be signed before the end of the present year. 


RALEIGH, N. C.—The board of aldermen has just closed a 
ten-year contract with the Carolina Power and Light? Company 
for lighting the streets of the city for the next decade. with 
magnetite are lamps. Alderman Harden, chairman of the lighting 
committee, reported the result of the committee's investigation. 
which recommended the signing of the contract. The contract. is 
effective May 1. 1911, but the Carolina Power and Light Company 
agrees to operate the lighting system at $55.75 per lamp until 
that date, and then at $60 per light per annum, the rate under the 
new ten-year contract. L. 


NORTH YAKIMA. WASH.—The Pacific Power and Light Com- 
pany has been incorporated for the purpose of taking over the 
Portland Gas Company, the Columbia Power and Light Company, 
the gas companies of Walla Walla. Pendleton, and at Lewiston, 
Idaho, and all of the electric plants and distribution systems in the 
Yakima Valley. A 66.000-volt line is being constructed from Walla 
Walla to Pasco to connect the stations of the Columbia Power and 
Light Company with that of the Yakima plant. To accommodate 
the extra transformers, an addition to the present substation at 
Walla Walla is being constructed. A complete new switchboard 
equipment will be installed. 


LOS ANGELES, CAL.—Within a few weeks the steam power 
plant of the Pacific Light and Power Company on Santa Fe Avenue 
will be put into operation. It is customary to operate the auvxil- 
iary steam plant during the summer months, when the power gen- 
erated from water pressure in the mountains is insuficient to 
supply the requisite amount of juice. The main steam plant of 
the company at Redondo {s now undergoing an overhauling. so the 
company is forced to draw upon the Santa Fe Avenue establish- 
ment. At the longest it will be operated for a few months only, 
as the winter rains and mountain snows will speedily replenish the 
depleted streams and thus relieve the company of the necessity 


for manufacturing juice by steam. 
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ELECTRIC RAILWAYS. 


(Special Correspondence.) 


LOS ANGELES, CAL.—The Pacific Electric Company will soon 
begin work on a twelve-mile extension toward Riverside, Cal. A. 


MASON CITY, IOWA.—The Mason City & Clear Lake Railway 
Company has been incorporated with a $1,000,000 capital. Several 
extensions of the line are planned. C. 


IRONWOOD, MICH.—A franchise for a street-railway and lighting 
plant has been granted to Albert D. Johnson, Lawrence D. Sullivan, 
Arthur E. Appleyard and Manuel M. Reid. 


IOWA CITY, IA.—The Iowa City-Ottumwa Interurban Railway 
company stock is selling rapidly. When the special canvass began, 
$70,000 of the $100,000 wanted was in sight. 


DULUTH, MINN.—The Duluth Street Railway Company has 
placed a mortgage of $2,500,000 on its property. The amount real- 
ized will be expended in improving the service. C. 


DES MOINES, IOWA.—The contract has been let to Mr. Kuhn, 
of Omaha, Neb., for the construction to Adel, Iowa, of an electric 
line, in which Flynn Bros., and others are interested. It will be 
twenty-nine miles long. 


CLEVELAND, O.—Preliminary work has been begun by the 
General Traction Development Company, of Cleveland, on the con- 
struction of a traction system of 107 miles radiating from Mount 
Gilead and connecting Mansfield and Mount Vernon. 


FOSTORIA, O.—The promoters of the Fostoria-Fremont electric 
line, connecting the Lake Shore Electric and Ohio Western Electric 
lines, were granted a twenty-five year franchise by Sandusky county 
commissioners. The line must be completed within a year. 


SAN MARCOS, TEXAS.—O. E. Metcalfe of San Marcos is 
making a survey for the proposed street railway system that is to 
be constructed here. It is planned to start construction work as 
soon as the survey is finished and to have the system finished by 
January 1. D. 


SALT LAKE CITY, UTAH.—The Electric Railway Company 
has been incorporated by business men of this city, with «a 
capital stock of $1,500,000. The purpose of the company is to 
operate an electric interurban railway from Salt Lake City to 
Utah County Points. A. 


EVANSVILLE, IND.—The officials of the Evansville, Mt. Car- 
mel and Onley Traction Company announce that the bonds have all 
been sold and that the Burnes Construction Company of Chicago, 
which has the contract has been instructed to proceed to the con- 
struction of the road at once. S. 


HANFORD, CAL.—The Hanford & Summit Lake Railway 


Company has been incorporated with a capital of $5,000,000. The 
company will construct a line from Hanford through Grangeville 
and Hardwick in the Summit Lake region and will return through 
Lemoore and Armona, a distance of about fifteen miles. 


BOWLING GREEN, O.—Plans are under way for the extension 
of the Lake Erie, Bowling Green & Northern Electric Railroad to 
Elmore on the east and to Grand Rapids on the northwest, giving 
about thirty-five additional miles of line. Business has greatly in- 
creased since the extension of the line to Tontogony. 


SUMMIT, MISS.—A charter has been granted C. V. Ratcliff, 
Ted Blackman, and V. Simmons, all of Summit, for The Summit 
Electric Line. The line is to be built for accommodation of Sum- 
mit's residents and those of McComb and is to develop Godbold 
Wells as a health and pleasure resort. This company is capitalized 
at $40,000. B. 


MEMPHIS, TENN.—The Tennessee Traction Company has 
decided to increase its stock from $50,000 to $2,000,000. This is 
done to enlarge the plans for an interurban between Memphis and 
Jackson. According to the larger plan subsidiary lines will extend 
from the main line to Dyersburg, Covington, Ripley, Tenn., Fulton, 
Ky., and other towns. 


NUEVO LAREDO, MEXICO.—The electric street railway sys- 
tem of this place which was recently completed, was placed in 
operation July 17. The system was built and is operated by F. E. 
Scovill of Laredo, Texas, which town is situated immediately 
across the Rio Grande River. Power is furnished from the plant 
of the Laredo Power Company at Laredo. D. 


TOLEDO, O.—The capital stock of the Ohio Electric Car 
Company, has been increased from $75,000 to $150.000. The con- 
cern manufactures an electric automobile and its stock was 
doubled to increase its working capital. Some of the most promi- 
nent capitalists in the city are interested in the company. A. M. 
Chesbrough is president, R. E. Lee, vice-president, and F. D. 
Suydam secretary. H. 


SUNBURY, PA.—The new power- plant of the Sunbury and 
Selinsgrove Electric Street Railway Company was put into opera- 
tion recently and now supplies current for the lighting of the 
park and the running of cars. The plant is a model of its kind 


and generates sufficient power for all necessities of the trolley 


ELECTRICAL REVIEW AND WESTERN ELECTRICIAN 


Vol. 57—No. 6 


line. It is equipped with the latest electrical machinery. The 
company has hitherto been purchasing power from the Middle- 
creek company. 


LOS ANGELES, CAL.—The Pacific Electric Company has let 
the contract for the extension of the Covina line from Covina to 
San Dimas to Robert Sherer and Company. The Ontario and San 
Antonio Heights’ line from Pomona to Uplands, via Claremont has 
settled its right-of-way difficulties and construction is being rushed 
on this line, as well. This will mean that within a few weeks there 
will be only the seventeen-mile gap between San Dimas and Pomona 
to be connected up before the Pacific Electric will be in a position 
to run cars from Long Beach to Ontario. 


SACRAMENTO, CAL.—The Northern Electric Company has 
commenced boring in the Sacramento River, preliminary to placing 
concrete piers for the new bridge. Work of ballasting the Northern 
Electric roadbed from Alamos, twenty miles north of here, to Sacra- 
mento, is in progress and will be finished before the wet weather 
sets in. A new depot has been finished on the line at Thermolito 
and work is in progress on a structure at Nicolaus. The construc- 
tion of a new station at Live Oak will soon be commenced. The 
report of the Northern Electric to the State Board of Equalization 
shows the gross earnings of the railroad to have been $422,642 for 
the fiscal year. ° 


FT. WAYNE, IND.—Levering Jones, president of the Ft. Wayne 
& Wabash Valley Traction Company announces that $200,000 will 
be expended by the company in building and equipping new shops 
and car barns in this city. Mr. Jones expects to receive and make 
public in a short time the report of Howard P. Page, an expert, who 
has been going over the books and plant of the municipal light 
plant to show how much the city has lost by selling current for com- 
mercial lighting and power at the present low price. Mr. Jones 
contends that inasmuch as his company has expended a million 
dollars in Ft. Wayne the commercial lighting ought to be given 
over to his company. S. 


CHARLOTTE, NO. CAR.—The city council granted to Paul 
Chatham, on July 29, a franchise to operate a street railway in 
Charlotte. Charlotte already has a system of some twenty miles. 
Ostensibly the same is a franchise to build an electric line out to 
a large suburban tract of land owned by Chatham, but it is not 
believed that tbis is the full extent and purpose of the new fran- 
chise. The Southern Power Company is building an interurban 
line from Anderson to Greenville to be extended to Spartan- 
burg, and eventually, it is stated, on to Charlotte and Greensboro, 
and perhaps to Durham, home of the Dukes who largely control 
the Southern Power Company. 


SPRINGFIELD, ILL.—Certificate of incorporation has been filed 
in the office of Secretary of State Rose by the Sterling-Moline Trac- 
tion Company, with its principal offices located at Sterling. The 
capital stock of the company is $100,000. The object is to construct 
a railroad from Sterling, in Whiteside County, through the counties 
of Lee and Bureau, to Princeton. The incorporators and first board 
of directors are: Joseph Wright, Rock Falls, Ill.; A. R. Lewis, Mor- 
rison, Ill.; C. D. Gallentine, Morrison, Ill.; C. D. Sturtevant, Erie. Ill.; 
J. W. Harpham, Sterling, Ill.; Wm. H. Shaw, Lyndon, Ill; G. E. W. 
Burch, Galt, IN; W. McNeil, Prophetstown, Ill.; George A. Alen, 
Sterling, Il.; Wilbur E. Fuller, Morrison, Ill.; Augustus G. Van 
Petten, Sterling, Ill.; Allen R. Parmeter, Lyndon, Ill. Z. 


SPRINGFIELD, ILL.—Certificates of incorporation were filed 
recently with Secretary of State Rose by the Valley Park, St. Louis 
& Eastern Railway Company, with its principal offices located at 
East St. Louis, Ill. The object is to construct a railroad from a 
point on the Mississippi River opposite to the City of St. Louis. 
Mo., to a point on the State line of Indiana, in the County of 
Iroquois, and passing through the counties of St. Clair, Madison. 
Bond, Jersey, Calhoun, Clinton, Washington, Jefferson, Marion. 
Fayette, Effingham, Moultrie, Douglas, Champaign, Ford, Monroe 
and Randolph. Capital stock, $100,000. Incorporators and first 
board of directors: Will O. Plass, St. Louis. Mo.; Ormond B. 
Plass, St. Louis, Mo.; Charles Neustadt, East St. Louis, Ill.; John 
H. Suess, East St. Louis, Ill.; Henry Schrader, Belleville, Il. Z. 


FREEPORT, ILL.—Stockholders of the Freeport Railway, Light 
and Power Company voted to consolidate with the Freeoprt Rail- 
way and Power Company, the latter being the holding company. 
The stockholders authorized the issuance of $1,200,000 capital stock 
of which $400,000 is preferred and $850,000 is common stock. The 
following directors were elected by the stockholders: C. E. Greg- 
ory, Chicago; H. H. Antrim, Fred Dorman, W. N. Cronkrite, T. H. 
Hollister, Charels Lines and A. J. Goddard. The directors elected 
the following officers: President, C. E. Gregory, Chicago; vice 
president, A. J. Goddard; secretary, T. H. Hollister, and treasurer, 
Fred. Dorman. As soon as the consolidation certificate is filed 
with the secretary of state, a $2,000,000 bond issue, at interest 
of five per cent payable in five years probably will be authorized. 
Enough of the bonds will be issued immediately to refund the ex- 
isting bonds of the Freeport Railway, Light and Power Compan) 
and to purchase the Pecatonica River Power Company and High- 
land Park and provide $100,000 for the erection of a new power 
house and other improvements. de 
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August 6, 


TELEPHONE AND TELEGRAPH. 


(Special Correspondence) 


SULLIVAN, IND.—-The city council has voted to install a new 
and modern electric fire-alarm system. 

WILLOWS, CAL.—The Tehama County Telephone Company 
has been granted a franchise to install its service in the town of 
Tehama. A. 

MENOMINEE, WIS.—The Tri-State Telephone gnd Telegraph 
Company has petitioned the council for a franchise to run its lines 
through the city. 

SILER CITY, N. C.—The Bonleee Telephone Company has 
been chartered with a capital of $10,000, by J. Wade Siler, C. N. 
Bray and Walter D. Siler, all of Siler City. L. 

YUMA, ARIZ.—The Consolidated Telephone, Telegraph and 
Electric Company has been granted a franchise to extend its tele- 
phone and telegraph lines in the county of Yuma. A. 


GREER, S. C.—The Fairview Telephone Company is commis- 
sioned by the secretary of state, capital stock $2,000. Incorpora- 
tors are W. D. Cox. C. Ballenger and I. P. Few. L. 


WATERTOWN, S. D.—The Dakota Central Telephone Co. has 
plans completed for improvements, aggregating $20,000. About 640 
sniles of wire and 26,000 feet of cable will be strung. 


PENDLETON, ORE.—The Butter Creek Telephone Line has 
been taken over by the Eastern Oregon Independent Telephone 
Company. <A. B. Thomas will manage the new company. A. 


SMITHVILLE, ILL.—Articles of incorporation have been filed 
with the county recorder at Peoria by the Smithville Telephone 
Company, a concern capitalized at $2.400 to conduct a telephone 
system. The incorporators are R. A. Stewart, Edgar Harper, 
Luther Couch and James M. Smith. Z. 


HARTFORD, CONN.—The Bolton & Coventry Telephone Com- 
pany has filed a certificate of incorporation. The concern has a 
capital stock of $2,000, and it will construct and operate a rural 
telephone line. The incorporators are John Cairnes. of Manchester, 
Myron W. Main. of Bolton, and Robert W. Pitkin, of Coventry. 


PEKIN, ILL.—The Citizen’s Telephone Company has elected the 
following directors: John Fitzgerald. James W. Barrett, Jacob 
Roelfs, V. P. Turner, E. R. Peyton, W. B. Cooney and H. G. Herget. 
The officers chosen are: President, James W. Barrett: secretary, 
treasurer, John Fitzgerald; manager, George H. Glass. and local 
manager, E. M. Seibert. Z. 


SEYMOUR, IND.—The Farmington-Chestniit Ridge Telephone 
Company has incorporated. The capital stock is $3,000, divided into 
600 shares of $30 each. The company proposes to construct, equip 
and operate a telephone system in Jackson County. Ind.. with 
exchange in Farmington. Albert Ahlbrand, William Booth. B. F. 
McIntire, John F. Albering, George Nuss and A. A. Ruddick, di- 
rectors. S. 

SALINA, KAN.—The Independent Telephone Company recently 
began the construction of a toll line from Abilene to this city and 
by an agreement with the Bell Company the new company wil 
enter Salina over the Bell lines, there being an ordinance compelling 
all new lines to be put under ground. The Postal Telegraph Com- 
pany. it is said, has leased the Independent lines and will opep an 
office here. 

BOSWELL, IND.—The Boswell Telephone Company has filed 
articles of incorporation with the secretary of state. The capital 
stock is $20,000, divided into 400 shares of $50 each. The object 
of the company is to build, equip and operate a telephone system 
and exchange in Boswell and throughout Benton county. The 
directors are Ray Keys, Robert W. Edmonds, R. L. McDaniel and 
Wm. H. Cook. S. 


WATERTOWN, N. Y.—An independent telephone line is be- 
ing projected to run between this city and Gouverneur, Canton, 
Ogdensburg, Potsdam and Malone and other northern points. If 
the present plans are carried out it will be in operation by Novem- 
ber 1. Rights of way between this city and Gouverneur, the 
southern end of the St. Lawrence County independent lines. have 
been secured, with the exception of a small portion of the way. 


RENO, NEV.—J. F. Adams, for some time the Reno manager of 
the Pacific Telephone and Telegraph Company has resigned his 
position to take charge of the Nevada-California-Oregon Telephone 
and Telegraph Company in the position of general manager. Mr. 
Adams has been succeeded by E. H. Hefferman of Sacramento, Cal. 
The Nevada-California-Oregon Company has a line running from 
Reno, Nev., to Altruas, Cal., and is now extending to Lakeview, Cal. 


SEYMOUR, IND.—The Jennings & Jackson County Rural 
Telephone Company has filed articles of incorporation with the 
secretary of state. The capital stock is $2.000, The company pro- 
poses to build, equip and operate a telephone System in the 
counties of Jackson and Jennings, in the state of Indiana. The 
principal office and exchange will be at Andrew Seibert, Sey- 
mour. R. F. D. No. 6. Michael Hunt, William Kessler, Jacob Noll, 
Clayton Downs, Fred Niehouse and Frank Fill, directors. S. 

ARKVILLE. N. Y—The Arkville Home Telephone Company, 
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organized to operate in Ulster and Delaware counties, has been in- 
corporated with the secretary of state. The company has a capi- 
tal of $1.000 and will operate in Arkville, Fleischmanns, Griffin's 
Corners, Highmount, Pine Hill, Kelly’s Corners, Halcottsville, Rox- 
bury, Grand Gorge, Stanford, Marzaretville, Dunraven, Arena, Union 
Grove, Shavertown, Downsville, East Branch. The directors are: 
H. Eugene Ganung, Ella Ganang, Scudder T. Wipple, Jerry A. Har- 
ringeton, Calvin C. Cammer, of Arkville; Orson A. Swart and An- 
drew C. Fenton, of Marzaretville. 


ELECTRICAL SECURITIES. 


A slackening off in business. with lower prices, marked the end 
of the past week, but the market is one of sound underlying con- 
ditions. Almost as soon as low prices were the rule, the report 
of the United States Steel Corporation was made public. It was a 
remarkable report, for it showed an increase of $2,500,000 in net 
earnings over the preceding quarter and approximately $10,000,000 
increase over the correspgnding quarter of 1909. In the trading of 
the week two phases stood out prominently. One was the immense 
buying by London, which for months past has shown remarkable 
ability to get American stocks at the lowest prices. Another was 
the odd lot and investment buying. This odd lot buying is no 
longer concentrated in a few houses as it was prior to 1907, but 
spreads over the district. The total amount of buying was immense 
and the volume of stocks taken away to be locked up very large. 

After liberal charges for depreciation, the Nashville Railway 
and Light Company showed for the first six months of the present 
year a surplus after preferred dividends equivalent to two per cent 
on the $4,000,000 common stock, which ofters some justification 
for the directors placing the junior shares on a three per cent an- 
nual basis. Gross earnings for the six months were $887,954, or 
about seven per cent better than last year, and net $371,365, or 9.5 
per cent better than last year. A surplus equivalent to 3.49 per cent 
on the common was earned last year and two per cent was paid, be- 
ing the first disbursement that the common stock had received. A 
director says that he expects the rate will be Increased again next 
year. The two more quarterly payments in this year will be at the 
three per cent rate. 

DIVIDENDS. 

Boston Elevated. semiannual dividend of three per cent, pay- 
able August 15. 

Marconi Wireless Telegraph, initial preferred dividend of seven 
per cent, payable August 1. 

Metropolitan West Side Elevated Company: regular quarterly 
dividend of three-quarters of one per cent on the preferred stock, 
payable September 1 to stock of record August 10. 


CLOSING BID PRICE FOR ELECTRICAL SECURITIES ON THE LEADING EX 
CHANGES AS COMPARED WITH THE PREVIOUS WEEK. 


NEW YORK. 
August I July 25 


Allis-Chaliners COMMON C00... 0. ccc ee ce ee eee neers eenaee S Sly 
Allis-Chalmers preferred io... cc. ccc cee e cece nee eenge Vil, ZN 
Amalgamated Copper 4 vind ese e G4 ase eN4 OY iodo eb beet ks tlt, 1d ey 
American Tel & CA ee so oes Sew. bide Fea ws Sw atte es Ove 8 cle Whee hte ee 4 un g0 
American Tek Qe Telen Sie Gitte 8S Bathe De aa a Ostet bee eh erated aed 10a, 1313% 
Brooklyn Rapid Transit.......eeueaaaaaana nae eron nuera T3 hy 73 
General Electri oi os eerri t oar unaa ER oat E E EEEE EN 139 139 
Interborough-Metropolitan common ..........c cece eee eee eee 16% 16 % 
Interborough-Metropolitan preferred ...... 0. cece eee ee eee 14 Any 
Kings County Electri: issa spice apes laa hone eeu G SLUR eke es *124 124 
Mackay Companies (Postal Telegraph and Cables) common st RT ky 
Mackay Companies (Postal Telegraph and Cables) preferred 71 73 ly 
Manhattan Elevated crasse eenen a tenesute soe st acs Ea Sees 127 28 Lp 
Metropolltan Street Rallway. o.oo... ck eee eee eae o18 #18 
New York & New Jersey Telephone. ............ cee eee eee 103 103 
U. 28. Steel COMNNON soos 629 PEs Erea a Vee A Ea E aA 664, n5 5G 
US. - Stcel preferred. oeeaaeaii h GOs VOSS wos Shee RS 113 114% 
Western UMiön aig Daves ahora kt oe AE a POR SSR ADE ER EY 60 6 
Westinghouse Common ....... ccc cece cece eee eee ee ee Weber es 54 ri ky 
Westinghouse preterred “6 cccedae wedi aw eases Nea eed Mowe bas ne 125 
BOSTON. 
American Tel; & (else. caas ici abe d ose ia vada. PaA etek LIO 1331% 
Edison Fec, HNuminagunes si. .4 4 seaside 455 seed SA go eh ae Ge Red e255 255 
General Electri sesreeiaecer oh eine alee a ORE Ms Baa a h e39 139 
Massachusetts Electrice Common........ cc ccc ee eee wee ees 14% 14" 
Massachusetts Electric preferred........... BR ast Cite 8, SLO Na 79 iS 
New England Telephone....esseseuesasssnsnesessseessesooee. erty 132 
Western Tel. & Vel. Common... .. cece en eee eee eee eee e15 15 
Western Tel. & Tel. preferred... 0.0. ee ees ex), Si 
PHILADELPHIA. 
American Rail Wars Gi nee soe Sake eet ee ds SEE Rea Boe 42 z 
Electric Company of Amerlea.... cc cc cece eee e cece cere een neees 1114 11% 
Electric Storage Battery COMMON. 2.0.00. ee eee avy 43 
Electric Storage Battery preferred... 0... cece eee wee e eee equ oo 
Philadelphia Electric .....ssesesssossesosesoeseseeseeesssssn: V4 145% 
Philadelphia Rapid Transit... 00... ccc cee cece ces cee e eee ree Vieng Lo, 
Philadelphia Traction was <e csc faeeada est cine esa eas Oe eg TNE ity 
Union. Traction 126455 bases oo uties Pee SEREA EN KAA E E PAE 43 43, 
CHICAGO. z 5 
Chicago Railways, Series Love ce. diets Hert ee ee es an ro 
Chicago Railways, Series 2. 2. iccc0- esc es ee ere tase eee ease es Za ii 
Chicago SHDWAY «2006564 0204690 605 Urio wie dnes ta etse teienei Ee ry ai ‘ 
Chicago Telephone ee ee SD nua temeran T 1s 


rr rr er Se cd 


Commonwealth Edison 
Metropolitan Elevated common 
Metropolitan Elevated preferred. oo. cece eee eee eee ens oe K 
National Carbon COMMON cc... cee eee eee ee ee ree eee ees i 
National Carbon preferred... ccc cee ee eee tenes 


ed 
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PERSONAL MENTION. 


CORNELIUS AMBRUSTER, formerly with the Chicago branch 
of the Electric Storage Battery Company, will hereafter be located 
at the factory in Philadelphia. 


ADDISON B. BURK, JR., engineer in charge of the Cleveland 
Exide Depot, has been spending his vacation in the neighborhood 
of Chicago, visiting his old haunts. 


JOHN W. DORSEY, formerly of the Clarkson School of Tech- 
nology, has been appointed lecturer on electrical engineering in 
the University of Manitoba, at Winnipeg. 

L. KEMPER has disposed of his business interests in Chicago 
and resumed the position of manager of the Albert Lea Light and 
Power Company, of Albert Lea, Minn. Mr. Kemper resigned this 
position some time ago to engage in business in Chicago. 


M. S. SPERRY, in charge of the pole department of, and cor- 
respondent for, the Kellogg Switchboard and Supply Company, left 
the company August 1. Mr. Sperry has accepted a position with 
a well-known Milwaukee lumber firm, McGillis & Gibbs Company, 
Wells Building. 

M. S. SLOAN who has for several years been head of the 
business department of the Birmingham Railway, Light and Power 
Company, was recently promoted to the position of assistant to 
the president of that company. Mr. Sloan is a graduate of the 
Alabama Polytechnic Institute. 


LUTHER DEAN acted as master of ceremonies during the 
recent trip of inspection which the Albany Society of Civil Engi- 
neers made over the Albany Southern Railroad at the invitation of 
J. G. White & Company, who have almost completed the double- 
tracking of this road, which operates with the third-rail system. 


JAMES JEFFREY, for many years connected with the William 
Mueller Company is now associated with the Duluth Log Company 
of Duluth, Minn., as auditor and assistant general manager. Mr. 
Jeffrey’s wide experience in the pole business makes him a valua- 
ble addition to the already large and efficient staff of the Duluth 
Company. 


L. G. MARTIN, engineer of the Okonite Company of New York, 
writes an interesting and instructive article on “What Comprises 
Good Insulation” in the Ruilway Master Mechanic of July, 1910, which 
concludes as follows: “Having outlined a means of determining 
high-grade rubber insulation it only remains to add that the most 
important thing of all, after having drawn up rigid specifications 
on the lines suggested, is to see that the tests are all made and 
complied with in every particular.” 


B. W. KEELY of Atlanta has been appointed manager of the 
Southern Bell Telephone and Telegraph Company’s office at Pen- 
sacola, Fla. The appointment was effective August 1. Mr. Keely 
is one of the best known young men of Atlanta, and as he has only 
been with the Southern Bell Company two years, his promotion in- 
dicates his ability. Mr. Keely succeeds A. C. Hobson, who has been 
appointed district commercial manager at Columbia, S. C., succeed- 
ing S. C. Lucas, who has been promoted to the position of special 
agent to the superintendent at Charlotte, N. C. 


MME. CURIE was awarded the Albert Medal of the Royal 
Society of Arts, which is conferred annually for “distinguished 
merit in promoting arts, manufactures or commerce.” This medal 
was granted this year for the discovery of radium which was made 
by Mme. Curie, working jointly with her husband, Prof. Curie. Mme. 
Curie is the second woman to receive the society's Albert medal, 
it having been conferred, in 1887, on Queen Victoria “in commemo- 
ration of the progress of arts, manufacturers. and commerce through- 
out the Empire during the fifty years of her reign.” 


OBITUARY. 


ROBERT L. ANTHONY, one of the oldest transit inspectors 
in the service of the Public Service Cimmission, died recently at 
his home in Brooklyn. 

JAMES BIGLER, for several years president of the Hudson 
River Telephone Company, and a pioneer in telephone work, died 
at Newburgh, N. Y., July 16, at the advanced age of ninety-two years. 


WILLIAM VAN VLECK LIDGERWOOD, died July 2 at his 
home in London, England. Mr. Lidgerwood was at the time of his 
death the London representative for the Lidgerwood Manufacturing 
Company, of Newark, N. J. | 

OSWALD F. JORDAN, president of Oswald F. Jordan & Com- 
pany, railway equipment manufacturers, died at his home in Chi- 
cago, August 1. Mr. Jordan has been intimately connected with 
railway work for a long time, and previous to coming to Chicago 
was for fourteen years division superintendent of the Michigan 
Central Railroad. He is survived by his widow and three 
daughters. 

EDWARD A. BESSEY, assistant professor of electrical engin- 
eering at the State Agricultural College, Fort Collins, Colo., died 
from a severe pulmonary hemorrhage on July 12. Professor Bessey 
came to the college in 1909 as instructor, and had just been pro- 
moted. He was previously with the General Electric Company at 
Pittsfield, Mass., for ten years. He was an associate of the Ameri- 
can Institute of Electrical Engineers and a member of Phi Betta 
Kappa and Sigma Xi honorary college societies. 
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LEGAL NOTES. 


WHEN MESSAGES ARE ACCEPTED BY TELEPHONE OR 
ORALLY.—The court of civil appeals of Texas says that the law 
seems to be well settled that a telegraph company which accepts 
a message by telephone cannot claim that the conditions in its 
printed forms are applicable, where it is accustomed to receive 
such messages. It is also held in such cases that the agent of the 
company is not the agent of the sender. Obviously the same rule 
applies to receiving and transmitting a telegram delivered orally 
that obtains for one delivered by telephone and accepted by the 
company.—Gore vs. Western Union Telegraph Company, 124 S. 
W. 977. 


GENERAL RULE AS TO INSPECTION OF POLES, ETC.—The 
general use of electricity for various purposes has brought before 
the courts many cases involving the question of the duty or not 
of inspecting poles and their appurtenances. The general rule to 
be deduced from cases showing the trend of the decisions may be 
thus stated: When the employer has no independent system of 
inspection of poles, cross-arms, steps, etc., and the lineman has 
no reason to believe that such inspection is made, he has no 
right to rely on the employer for such inspection but must make 
such tests himself as may be necessary to ascertain whether it is 
safe to go upon them, and cannot hold the employer responsible 
for injuries received by him by such poles, cross-arms, or steps 
giving way, unless there was some defect in them when they were 
originally placed in position, or the employer had some knowledge 
of the defect, which was not communicated to the lineman.—Court of 
appeals of Maryland in Consolidated Gas, Electric Light and Power 
Company vs. Chambers, 75 Atl. 241. 


IMPROPER BRACING OF POLE IN PARKWAY.—A telephone 
company which. under permission from the city. maintained a 
telephone line along a parkway between the sidewalk and curbing, 
braced one of its poles with a guy wire composed of several wires 
twisted together and run from the top of the pole at an angle of 
about forty-five degrees to an anchor buried in the parkway. The 
Kansas City court of appeals says that in a proper case the jury 
would be justified in finding that an ordinarily careful and prudent 
nerson would not have constructed a guy wire in a way to leave 
it so inconspicuous. The company was bound to anticipate that 
the parkway might be used by persons crossing over at night, and 
had no right to make a snare or trap of its guy wires. This was 
not a case where an unlawful obstruction had been placed in the 
highway, but was one where a lawful obstruction had been negli- 
gently constructed. The company had a right to brace the pole. and 
to appropriate as much of the highway as was necessary to the 
proper construction and maintenance of its line. Its wrong lay 
in the method of construction.—Bentley vs. Missouri and Kansas 
Telephone Company, 125 S. W. 533. 


THIRTY CENTS ENOUGH FOR WRONGFUL REMOVAL OF 
TELEPHONE.—In a suit for damages for the alleged wrongful re- 
moval of a subscriber's telephone it was shown that he had been 
delinquent in the payment of bills. The same day that he paid 
the last one a collector, who was unaware of the payment, called 
and something was said by the irritated subscriber which was taken 
to be that he wanted the telephone removed. The collector then 
notified the office and the instrument was removed. On the deci- 
sion of the court of appeals of Georgia considers that a judgment 
for thirty cents should be affirmed, as it could not be said that one 
for a larger amount was demanded by the evidence. At the same 
time, it suggests that the fact that the subscriber asked an explana- 


' tion. and the fact that he was refused one, or any facts going to 


show that a satisfactory explanation of the removal of his telephone 
was not given, would be clearly admissible in evidence as illustra- 
tive of the intention with which the telephone was removed, and 
as circumstances going to show that it might have been removed 
for the purpose of humiliating or exasperating him, and thus agegra- 
vating the wrong which had been done him.—Jenkins vs. Southern 
Bell Telephone and Telegraph Company, 67 S. E. 124. 


DISCOUNTS TO CITY. CHARITY AND CLERGYMEN.—In the 
case of a telephone company allowing a discount of twenty-five 
per cent from the regular schedule rates for local messages, to the 
city, upon service paid for by the city; to charitable institutions 
regularly incorporated as such, in connection with stations placed 
in such insttiutions: and to clergymen regularly ordained, in connec- 
tion with stations in their residences or studies, the first appellate 
division of the supreme court of New York says that it is difficult 
to imagine any ground upon which the consideration extended to 
the three particular classes enumerated can be held to be an unfair, 
unjust, or unreasonable discrimination against any one. If the 
corporation chooses to exercise benevolence by granting a reduc- 
tion from its regular charge to those who are universally recog- 
nized as the proper recipients of consideration, that is a matter 
between the corporation and its stockholders, who are conferring 
the favor, and not a concern of a customer that contributes nothing 
to it. If the corporation chooses to recognize its obligation to the 
city by assisting in decreasing the expenses of government to the 
extent of a percentage of the charges for telephone service for 
official needs, it is doing that which proportionately reduces the 
burden upon all taxpayers, and this unusual recognition of a debt 
of gratitude should not be discouraged.—New York Telephone Com- 
pany vs. Siegel-Cooper Company, 125 N. Y. S. 1033. 
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PROPOSALS. 


LIGHTING SUPPLIES FOR ATLANTA PENITENTIARY.—The 
Department of Justice is calling for proposals until August 17 for 
supplies for the electric light service at the Atlanta Penitentiary 
and until August 19 for similar supplies for the penitentiary at 


Leavenworth, Kans. 

POST OFFICE, YORK, PA.-—-The office of the Supervising Ar- 
chitect, Washington, D. C., will receive sealed bids until September 
13. for the construction (including plumbing, gas piping, heating ap- 
paratus, electric conduits and wiring), of the United States Post 
Oftice at York. Pa.. in accordance with drawings and specifications, 
copies of Which may be obtained from the custodian of site at York, 
Pa.. or at the Supervising Architect's office. 

POST OFFICE, ST. LOUIS. MO.—The office of the Supervising 
Architect, Washington, D. C., will receive sealed bids until August 
96 for the Installation of a ateam heating and ventilating apparatus, 
etc.. for the United States Post Office building at St. Louis, Mo., in 
accordance with the drawings and specifications therefor, copies of 
which may be had at this office or at the office of the superintend- 
ent of construction at St. Louis, Mo. 

POST OFFICE, OLEAN, N. Y.—The office of the Supervising 
Architect, Washington, D. C., will receive sealed bids until August 
31. for the construction complete (including plumbing, gas piping. 
heating apparatus, electric conduits and wiring), of the United 
States Post Office at Olean, N. Y.. in accordance with drawings and 
specification, copies of Which may be obtained from the custodian 
of site at Olean, N. Y.. or at the Supervising Architect's office. 

POST OFFICE, SAN MARCOS, TEX.—The office of the Super- 
vising Architect, Washington. D. C., will receive sealed bids until 
Seprember 6, for the construction, complete, (including plumbing, 
gas piping. heating apparatus, electric conduits and wiring) of the 
United States Post Office at San Marcos, Tex., in accordance with 
drawings and specifications. copies of which may be obtained from 
the custodian of site at San Marcos, Tex., or at the Supervising 
Architect's office. 

POST OFFICE AND CUSTOM HOUSE, PORT ARTHUR, TEX. 
—The office of the Supervising Architect, Washington, D. C., will 
receive sealed bids until September 9. 1910, for the construction 
(including plumbing, gas piping, heating apparatus, electric con- 
duits and wiring) of the United States Post Office and Custom 
House at Port Arthur, Tex., in accordance with drawings, specifi- 
cations, copies of which may be obtained from the custodian of site 
at Port Arthur, Tex., or at the Supervising Architect's office. 


POST OFFICE, PLATTSMOUTH, NEB.—The office of the Su- 
pervising Architect, Washington, D. C., will receive sealed bids un- 
til September 19, for the construction complete (including plumbing, 
gas piping, heating apparatus, and electric conduits and wiring), 
of the United States Post Office at Plattsmouth. Neb., in accordance 
with drawings and specifications, copies of which may be obtained 
from the custodian of site at Plattsmouth, Neb., or at the Supervis- 


ing Architect's office. 


INDUSTRIAL ITEMS. 


THE PUGET TIMBER COMPANY, of 324-5 Bailey Building, 
Seattle. Wash., announces that it is prepared to make prompt ship- 
ments of western-cedar poles to all parts of the country. The com- 
pany has a large stock of assorted sized poles and makes a specialty 
of long jengths. 

THE CROUSE-HINDS COMPANY, Syracuse, N. Y., has dis- 
tributed No. 3 of its condulet talk. The booklet is well illustrated 
and contains a complete list of conduit outlet boxes for the mount- 
ing of snap switches. Two illustrations show the appearance of 
conduits installed over fruit stands and bootblacks’ chairs. 

THE LORD MANUFACTURING COMPANY, New York. N. Y, 
recently mailed Bulletin “H” on the Heany Luminator flaming-are 
lamp. This lamp will burn on an average of thirty-five hours per 
trim. Maay valuable suggestions are given in the folder, which also 
contains several diagrams. A copy of this publication will be sent 
to anyone desiring it. 

THE RIDGWAY DYNAMO AND ENGINE COMPANY an 
nounces that recent sales of its four-valve engines indicate that 
these engines are proving all that is claimed for them. Many of 
the company’s customers have placed their orders only after an 
Inspection of the manufacturing facilities and actual tests. A large 
number of sales have been made recently. 

THE AMERICAN ELECTRIC LAMP COMPANY. Philadelphia. 
Pa.. announces that it has recently opened an office and warehouse 
at No. 154 Franklin Street, Boston, Mass. The New England ware- 
house is to be in charge of A. E. Payne, who is in charge of that ter- 
ritory. The company will carry, in Boston, a large stock of Mazda. 
tantalum, Gem and carbon-filament Jamps, also a complete line of 
miniature lamps with carbon, tungsten and tantalum filaments. 


THE BRYANT ELECTRIC COMPANY, Bridgeport, Conn., shows 
on a recent wall chart, illustrations of its line of interchangeable 
Sockets. Any of the ten “New Wrinkle” sockets shown will fit any 
of the eighteen caps and bases which are illustrated on the chart. 
Through various changes it is possible to obtain one-hundred-and- 
eighty combinations from these twenty-eight pieces. Catalogue num- 
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bers, standard-package quantities and list prices are given in tab- 
ulated form. 

THE HOLOPHANE COMPANY, Newark. O., pnblishes in the 

July number of Holophane Iiunmination an item regarding the instal- 
lation of Holophane retlectors in seventeen Brooklyn Public Libraries. 
An illustration of one of these libraries is shown. Anther interest 
ing installation which is deseribed and illustrated in that number 
is the band stand of the Kurhaus of Weisbaden, Germany. The 
light in this band stand is so well diffused that although the au- 
dience looks directly at the lamps there is no annoyance from 
elare. 
THE TRUMBULL ELECTRIC MANUFACTURING COMPANY. 
Plainville, Conn., recently mailed its August number of Trumbull 
Cheer, In addition to the Trumbull specialties listed, the booklet 
contains a number of valuable suggestions to salesmen. Notices 
have been sent with this issue announcing that the factory will 
be closed for one week, August 14 to 20, for general repairs and 
the annual vacation. All regular business will be attended to and 
the orders executed for material which the company carries in 
stock. The week's closing of the factory will delay only special 
orders. 
THE SANITARY PUMP COMPANY, DAYTON, O.. recently 
mailed Bulletin No. 12, dealing with its “Sanitary” duplex double- 
acting power pumps and pneumatic water systems, The specifica- 
tions of the pumps are given together with price lists, dimensions, 
capacities, weights, ete. The bulletin is well illustrated throughout. 
A flyer sent with this bulletin illustrates and describes the ‘‘Sani- 
tary” automatic electric water lift for bath room water supply. The 
electric house pump illustrated uses only a one-eighth-horsepower 
motor and has a capecity of 129 gallons per hour, 

DOSSERT & COMPANY, INC, New York, N. Y.. sole mann- 
facturer of the Dossert solderless electrical connectors or cable 
joints for standard or solid wire, have opened a Chicago office for 
the western district, at 617-31 West Jackson Boulevard. G. W. 
Armstrong, the well-known flaming are lamp man, will be the man- 
ager of this office and will have entire charge of the Dossert inter- 
ests in this section. The greatly increased use of mechanical wire 
connectors in many classes of wiring has led to a steady develop- 
ment and improvement in connectors. The Dossert Company de- 
votes all its energies to this one line, and as a consequence it is 
able to offer connectors for every possible demand. Among its 
customers in the West are the largest consumers in the country, 
and the western office has been established so that users in this 
section may be served to better advantage than formerly. The 
Chicago office will carry a complete line of the company's products. 

THE GENERAL ELECTRIC COMPANY, Schenectady, N. Y. 
has recently issued a number of bulletins which have been mailed 
to the trade. One of these, Bulletin No. 4751, is devoted to various 
types of the Company's induction motor. The bulletin contains il- 
lustrations and descriptions of the design and construction of the 
skeleton frame motor of different sizes, and describes a vertical 
motor which can be furnished when this form {s advantageous. 
Large Mazda lamps are described in Bulletin No, 4753. In this bulle- 
tin there are a number of illustrations of these 400- and 500-watt 
lamps, and also several designs of monoflux units. These lamps 
are suitable for large stores, armories, factories, etc., and are eco- 
nomical substitutes for other building units of high candle-power 
and clusters of small lamps of low candle-power. They have the 
simplicity, reliability and convenience of the ordinary incandescent 
lamp of low cand!le-power. Bulletin No. 4756, gives a graphic de 
scription of the ventilation of horizontal steam-turbine alternators, 
which will be instructive as well as interesting to those connected 
in any way with the operation of these machines. Another publica- 
tion, Bulletin No. 4742, contains a description and illustrations in 
considerable detail of an intensified are lamp which the company 
has designed for general illuminating purposes, and which 
ig simple, mechanically. and reliable in operation. The principal 
characteristics of the lamp. are its high efticlency and the davy- 
light quality of its light. The publication contains a color chart 
showing the illuminating values ef various forms ot lighting as com- 
pared with daylight. This chart compares the incandescent, Wels- 
bach, Nernst and the arc, with daylight. Bulletin No. 3968 illus- 
trates and describes various appliances designed especially for ho- 
tels and restaurant use, for example, broilers, roasting and baking 
ovens, toasters, plate warmers, stock kettles, automatic egg boil- 
ers, etc. . 

DATES AHEAD. 

Michigan Electrical Association. Annual convention, Port 
Huron, Mich., August 16, 17 and 18. 

Indiana Electric Light Association. Second annual meeting, In- 
dianapolis, Ind., August 17 and 18. 

League of American Municipalities. Annual convention, St. 
Paul, Minn., August 23-26. 

Pacific Coast Electrical Exposition. San Francisco, Cal.. Au- 
gust 20 to August 27, 1910. 

Northwest Electric Light and Power Association. Annual con- 
vention on board the Steamship Queen, leaving Seattle, Wash., 
August 26 and returning August 29. 

Pacific Coast Electric Vehicle Association. Next meeting, San 
Francisco, week of August 22. 

Telephone and Telegraph Engineers’ Second International Con- 
ference, Paris, France, September 4-11. 


298 ELECTRICAL REVIEW AND WESTERN ELECTRICIAN 


International Association of Municipal Electricians. Annual 


convention, Rochester, N. Y., September 6, 7, 8 and 9. 

Old Time Telegraphers’ and Historical Association and the 
Society of the United States Military Telegraph Corps. Twenty- 
ninth annual reunion, Chicago, Ill., September 8-10. 

Pennsylvania Electric Association Convention, Glen Summit 
Springs, Pa., September 14-16. 

New England Section, National Electric Light Association. Fall 
ia Pleasant Point, New London, Conn., September 13 and 

Colorado Electric Light, Power and Railway Association. Next 
convention, Glenwood Springs, Col., September 21, 22 and 23. 

Kansas Gas, Water, Electric Light and Street Railway Asso- 
ciation. Annual meeting, Kansas City, Kan., September 27-28. 
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Denver Electric Show. Annual Exposition, Denver, Col., Oc- 
tober 8-15. 

American Street and Interurban Railway Association. 
convention, Atlantic City, N. J., October 10-14. 

American Society of Municipal Improvements. 
tion, Erie, Pa., October 11-14. 

Railway Signal Association. 
October 11. 

American Electrochemical Society, Eighteenth General Meeting, 
Chicago, Ill., October 13-15. 

American Association of Electric Motor Manufacturers. 
annual meeting, Chicago, November 14, 15, 16. 

Alabama Light and Traction Association. 
ton, Ala., November 21, 22, 23. 


Annual 
Annual conven- 


Annual meeting, Richmond, Va., 


Semi- 


Next meeting, Annis- 


RECORD OF ELECTRICAL PATENTS. 


Issued (United States Patent Office) July 26, 1910. 


965,166. ELECTRIC FRICTION-CLUTCH. Leonard Huntress Dyer, 
Greenwich, Conn., assignor of one-fourth to Frank L. Dyer., 
Montclair, N. J. Filed Sept. 22, 1897. Renewed Dec. 8, 1909. An 
improved electric friction clutch comprises a fixed trough-shaped 
magnetic member, having an energized coil therein, and pro- 
vided with two tapering pole pieces or rims, and a loose co-op- 
erating armature member having pockets, and an overhanging 
flange. 

965,168. TRANSFORMER. Melville Eastham, Boston, Mass., as- 
signor to Clapp-Eastham Company, Boston, Mass. Filed Sept. 3, 
1909. A resonant circuit comprises the secondary of a closed- 
core transformer characterized by large magnetic leakage; a 
condenser is in circuit with this secondary; and the secondary 
has an inductive reactance approximately equal to the capacity 
reactance of the condenser for the alternation-frequency of the 
supply current. 

965,175. SYSTEM OF MOTOR CONTROL. Ernest L. Gale, Sr., 
Yonkers, N. Y., assignor to Otis Elevator Company, Jersey City, 
N. J. Filed Oct. 9, 1907. There are means for controlling the 
starting resistance of the motor to effect an acceleration of the 
latter with normal load, and other means permitting the oper- 
ation of the first means for overload. 


965,185. TELEGRAPH AND OTHER POLE. John F. Hickman, 
Tampa, Fla. Filed Aug. 17, 1909. A built-up pole. 


965,187. JUNCTION-BOX, RECEPTACLE, AND PLUG FOR ELEC- 
TRICAL CONNECTIONS. William A. Hopkins, Decatur, Il., 
assignor to Ward Equipment Company, New York, N. Y. Filed 
Nov. 28, 1908. A terminal plug receptacle has an insulating 
block provided with recesses and with electrode sockets of dif- 
ferent sizes, and a two-part supporting casing therefor having 
inwardly projecting portions fitting the recesses in order firmly 
to secure the block to the casing. 


965.206. INCANDESCENT-LAMP SOCKET. Norman Marshall, 
Newton, Mass., assignor to Arrow Electric Company, Hartford, 
Conn. Filed Oct. 19, 1908. A key socket is provided with 
means for clamping the socket against a shoulder on a fixture 
with the key in any predetermined position with relation to the 
fixture. 

965,207. ELECTRIC-CABLE LIGHTNING-ROD. Louis L. Mast, 
West Milton, Ohio. Filed Nov. 12, 1909. An electric cable for 
high-tension currents consists of a multiplicity of straight wires 
assembled in parallel relation, and a series of bands surround- 
ing the wires, each of the bands having a laterally extended 
annular rim adapted to lie on the outside of the assembled 
wires. 

965,234. ELECTRIC SWITCH. William M. Scott, Philadelphia, Pa., 
assignor to The Cutter Electrical and Manufacturing Company. 
Filed Oct. 9, 1909. A pivoted arm çarries the main movable 
contact; a loosely pivoted arm carries a shunt contact; an oper- 
ating member is provided for operating the main movable con- 
tact; and means on the operating member shift the shunt con- 
tact arm upon its pivot. 

965,257. ANTISEPTIC MOUTHPIECE-COVER. William H. Wal- 
dron, San Francisco, Cal., and Louis R. Krumm, Columbus, Ohio. 
Filed Sept. 7, 1909. An antiseptic cover for telephone-transmit- 
ter mouthpieces. 

965,274. ELECTRIC PRESSURE-RATIO INDICATOR. Asa White 
Kenney Billings, Habana, Cuba. Filed May 20, 1909. In combi- 
pation with a device in which differences of pressure exist in 
different portions thereof, are the following apparatus: an 
electrically operated indicating instrument; a plurality of de- 
vices, each including a resistance wire partially immersed in 
a conducting fluid movable lengthwise of the wire by the varia- 
tions in pressure acting thereon, interposed between first-men- 
tioned device and the instrument adapted to change the poten- 
tial of the current to the instrument by the change of pressures 
in two portions of the device. 

965,275. WALL OR SWITCH BOX. Frederick S. Birtwhistle, Troy, 


N. H. Filed Apr. 27, 1909. A wall or switch box has guides 
movable in relation to the box, attaching lugs carried by and 
adjustable in relation to the guides, and means for securing 
the guides in different adjusted positions. 


965,280. MOTOR-CONTROLLER. Herbert W. Cheney, Milwaukee, 
Wis., assignor to Allis-Chalmers Company. Filed Oct. 25, 1909. 
A gear and a cam wheel are mechanically connected to the 
drum, and a spring which acts at times through the cam wheel 
and at times through the gear, biases the drum backward when 
in a starting position and forward when in running position. 


965.296. LAMP-CLUSTER. Gustav A. Harper, Chicago, Ill., as- 
signor to Vincent Harter, Chicago, Ill. A cluster body is pro 
vided with means for removably holding a plurality of electric 
lamps, means for holding the lamps against withdrawal from the 
cluster body, and a lock for securing the holding-means for the 
lamps in operative position. 


965,299. RHEOSTAT. Harry Hertzberg and Maurice J. Wohl, New 
York, N. Y., assignors to Economy Electric Company, Brooklyn, 
N. Y. Filed May 14, 1907. A rheostat comprises a plurality of 
separable metallic masses one of which is provided with exter- 
nal wedge-receiving members, an interposed resistance, and 
wedges co-operating with the wedge-receiving members and 
acting to clamp the separable masses into close mechanical en- 
gagement with resistance between them. 


965,332. ELECTRIC WATER-HEATER. Frank A. Robinson, Al- 
bany, N. Y., assignor to William G. Van Loon, Albany, N. Y. 
Filed Oct. 27, 1908. An electric water-heater comprises a plu- 
rality of independent water-conducting pipes, a water upflow 
pipe communicating with a water supply, means for coupling 
the inlet ends of the conducting pipes to the upflow pipe, a 
water receiving chamber, means for coupling the outer ends of 
the conducting pipes to the water receiving chamber, an elec- 
tric switch provided with a pair of terminals, electric heating 
conductors connected to one terminal, extending through re 
spectively the upflow pipe, the water-conducting pipes and the 
chamber, and connected to the other terminal of the switch, a 
discharge pipe communicating with the water-receiving cham- 
ber, and means for closing the switch, and means for opening 
the discharge pipe. 


965,333. ELECTRIC WATER HEATER. Frank A. Robinson, Al- 
bany, N. Y., assignor to William Œ. Van Loon, Albany, N. Y. 
Filed June 7, 1909. Similar to the preceding. 


965,368. SUBMARINE-CABLE TELEGRAPHY. Sidney George 
Brown, London, England. Filed Sept. 10, 1907. A system for 
receiving signals from a cable in cable code comprises a relay, 
a series blocking condenser, a resistance shunting such conden- 
ser, a magnetic shunt across the relay, a resistance in series 
with such shunt and a reaction circuit which acts differently 
upon the three classes of signals, namely, reversals, consecutive 
signals of the same sign, and single signals whereby it is pos- 
sible to utilize the discharge current from the cable and at the 
Same time secure increased definition in the signals. 


965,380. SPARK-PLUG. Robert E. Estes and John P. Inman, 
Midland, Tex. Filed Dec. 22, 1909. A spark plug includes 4 
plug base, an insulating core, an electrode pin extending entire- 
ly through the core and projecting beyond its inner end, sepa- 
rate and independent means for adjusting the core with relation 
to the plug base and for adjusting the electrode pin longitudi- 
nally through the core, and means for holding the core and pin 
locked in their adjusted positions. 


965,393. ELECTROCHEMICAL APPARATUS AND PROCESS. 
Einar Honoratus Meyer and Job Morten August Stillesen, Niag- 
ara Falls, Ontario, Canada. Filed Mar. 20, 1908. The process 
of making calcium carbide comprises collecting the gas evolved 
upon subjecting a mixture of carbon and lime to the action 
of an electric arc, burning the gas together with air in & 
mixture of coal and limestone to reduce the same to a mixture 
of carbon and lime, collecting the reduced mixture of carbon 
and lime as a mass in a separate inclosure, tapping from the 
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inclosure without cooling a desired quantity, and subjecting 
the same to the action of an electric arc. 

955.296. AUTOMATIC POTENTIAL-REGULATOR FOR DYNAMOS. 
John J. Mueller, Jr., Peru, Ill. Filed May 21, 1909. An auto 
matic potential regulator for dynamos comprises an electro- 
magnet connected across the main current lines, a core in the 
clectromagnet, a resistance in the field circuit, contact points 
on the core of the magnet and insulated therefrom, co-operating 
with the electromagnet for opening and closing a shunt around 
the resistance. The resistance comprises an electromagent con- 
nected around the contact points, and pole-pieces are provided 
on the electromagnet adjacent to the contact points. 

905,417. TELEGRAPH INSTRUMENT. Frank G. Slemmer, Golds- 
boro, Md. Filed May 12, 1909. The apparatus comprises a line 
circuit including e telegraph key, a circuit closer on and actu- 
ated by but insulated from the key, a local circuit embracing 
a circult-closer-actuating mechanism and the circuit closer on 
the key, a circuit closer in shunt with the key on the line 
wire, the last-mentioned circuit-closer being actuated by the 
circuit-closing-actuating mechanism in the local circuit when 
the key is open. 

965,442. MULTIPLE DROP-HOIST SYSTEM OF CIRCUITS. An- 
drew M. Coyle, New York, N. Y., assignor to Otis Elevator 
Company, Jersey City, N. J. Filed July 29, 1907. In multiple 
curtain-hoisting apparatus, the combination with an electric 
motor, are starting and stopping apnaratus therefor, speed-con- 
trolling mechanism, a series of electromagnetic pushbutton 
switches, a corresponding series of devices to be controlled by 
switches, and means for retaining selected switches in closed 


position. 


965,368. _-SUBMARINE-CABLE TELEGRAPHY 
TOR FOR 


965.449. ELECTRICALLY-HEATED APPARATUS. Horace B. 
Gale, Natick, Mass.. assignor to Simplex Electric Heating Com- 
pany, Boston, Mass. Filed Feb. 28, 1910. An electrically heat- 
ed apparatus comprises a vessel for holding the substance to 
be heated, a separate heat-conveying part having electric heat- 
ing means secured directly thereto, the heat-conveying part 
having a cavity in its upper side approximately fitting the 
lower part of the vessel, and adapted to retain a fusible sub- 
stance by gravity, and a fusible metal securing the separate 
heat-conveying part directly to the vessel. 

965.453. APPARATUS FOR MEASURING TELEPHONE SERVICE. 
Charles W. Greenslitt, Cleveland, Ohio, assignor of one-third 
to A. C. Morse and one-third to C. F. Saenger, Cleveland, Ohio. 
Filed Aug. 26, 1908. The system described includes, in combina- 
tion with a calling subscriber's set, a receiving switch-board 
set comprising a complete cord circuit, and means connected 
therewith, whereby the time consumed by the calling subscriber 
is accurately spaced, and means whereby when the time is so 
spaced the calling subscriber is automatically shut off from 
communication with the called party. 

965.456. CHARGING-SWITCH. William S. Henry., Rochester, N. 
Y., assignor to General Railway Signal Company, Gates, N. Y. 
Filed June 16, 1909. A storage-battery signal apparatus. 


965.484. MAGNETO-GENFERATOR. La Verne W. Noyes, Chicago, 
Ill. Filed Jan. 27, 1910. A magneto generator includes a com- 
pound permanent magnet formed of laminas spaced apart near 
a polar end and having a pole-piece terminating in spaced- 
apart laminas that are interleaved with the aforesaid laminas, 
and a structure holding the pole-piece, and outside of which the 
ihe of the permanent magnet between its polar ends is lo- 
cated. 

965,514. SWITCH AND FUSE SUPPORTING BASE. William J. 
Gibbons, Philadelphia, Pa. Filed Dec. 30, 1909. A support for 
the terminals, switches, fuses, and similar parts of an electric 
circuit consists of a main base provided with a depression or 


seat formed therein and insulating material mounted in the 


65.396. -AUTOMATIC POTENTIAL-REGULA- 
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depression or seat to which the terminals, switches, fuses and 
similar parts are adapted to be secured. 

965.534. TIME CIRCUIT-CONTROLLING APPARATUS. August P 
Nelson, Chicago. IL, assignor to Albert and J. M. Anderson 
Manufacturing Company, Boston, Mass. Filed Oct 3, 1908. The 
apparatus comprises a circuit controller provided with a mov- 
able member, a time mechanism, a tripping cam actuated by 
the time mechanism ard controlling the operation of the mov- 
able member, and means actuated by the time mechanism for 
automatically varving the time of action of the tripping cam 
to cause the movable member to be operated at a different time 
than that at which it is normally operated and for permitting 
such operation after a predetermined interval of time and while 
suid means is in its operative position without disturbing the 
condition of the selective mechanism for operating the motor 
mechanism at other predetermined intervals of time. 

965.543. ELECTRIC MOTOR. Frank L. Sessions, Columbus, Ohio. 
assignor to The Jeffrey Manufacturing Company. Filed Aug. 23. 
1906. The field frame is divided into separable sections; a 
unitary pole piece extends across the line of separation of the 
frame sections; and independent means secure the polepiece to 
each of the frame sections. 

965.549. CIRCUIT-BREAKER. John Young, Toledo, Ohio. Filed 
Nov. 11, 1908. A circuit breaker comprises a pair of superposed 
conducting arms, an oil chamber carried by the upper arm, a 
piston chamber carried by the lower arm, a piston sliding in the 
piston chamber, a conduit connecting the ofl chamber and the 
piston chamber, a conducting fluid adapted to be forced into 
contact with the oil chamber and with the lower arm, and 
means to operate the piston to cause the conducting fluid to 

withdraw from the oil chamber. 

965,569. DAMPER-REGULATING APPARATUS. Joseph B. Cran- 
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1653.543. ELECTRIC MOTOR 
DYNAMOS. 


don, North Walpole, N. H., assignor to Crandon Manufacturing 
Company, Bellows Falls, Vt. Filed Sept. 16, 1908. Is controlled 
by an electric thermostatic device. 

965,555. SPARKING PLUG FOR EXPLOSIVE-ENGINES. Cyrus 
F. Jones, Oregon, Ill. Filed Nov. 4, 1908. A simple two-part 
spark plug. 

965.609. ELECTRIC PUMP-GOVERNOR. Charles W. Townsend. 
St. Louis, Mo., assignor to The Westinghouse Air Brake Com. 
pany, Pittsburg, Pa. Filed June 18, 1906. An electric pump 
governor comprises a cylinder. piston, and rod, an adjustable 
spring surrounding the rod, a laterally flexible retarding spring 
having a hump portion with inclined resistance surfaces, and 
a V-shaped projection carried by the piston rod for engaging 
these surfaces. 

965,639. ELECTRICALLY-OPERATED SWITCH. John A. Lun- 
deen, Edgewood Park, Pa. Filed June 30, 1909. Is provided 
with certain adjusting features. 

965,649. STARTER FOR ELECTRIC MOTORS. William C. O'Brien 
and George H. Whittingham, Baltimore, Md., assignors to Mon- 
itor Manufacturing Company of Baltimore City. Filed April 
9, 1907. An automatic starter. 

965,670. MEANS FOR STOPPING ELECTRIC MOTORS. George 
H. Whittingham, Baltimore, Md., assignor to Monitor Manu- 
facturing Company of Baltimore City. Filed Oct. 2, 1908. Switch 
for shunt-wound motors. 

965.671. REVERSING-SWITCH. George H. Whittingham, Balti- 
more, Md., assignor to Monitor Manufacturing Company of 
Baltimore City. Filed Nov. 2, 1908. Reversing switch for shunt- 
wound motors. 

965.672. APPARATUS FOR CONTROLLING ELECTRIC MOTORS. 
George H. Whittingham. Baltimore, Md., assignor to Monitor 
Manufacturing Company of Baltimore City. Filed June 7, 1909. 
Electromagnetically operated switch. 

965,673. CONTROLLER FOR ELECTRIC MOTORS. George H. 
Whittingham, Baltimore, Md:, assignor to Monitor Manufactur- 
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ing Company of Baltimore City. Filed June 21, 1909. A motor- 
controlling mechanism comprises a switch member, adjustable 
at will, a regulating resistance governed thereby, an auto- 
matically movable member, a starting resistance governed 
jointly by the two members, one of the members being adapted 
to bridge successive portions of the starting resistance. 


965,674. CONTROLLING MEANS FOR ELECTRIC MOTORS. 
George H. Whittingham, Baltimore, Md., assignor to Monitor 
Manufacturing Company of Baltimore City. Filed May 21, 
1909. Controller for shunt-wound motor. 


965,675. MOTOR-STARTER. George H. Whittingham, Baltimore, 
Md., assignor to Monitor Manufacturing Company of Baltimore 
City. Filed Aug. 4, 1908. Renewed Dec. 31, 1909. Automatic 
motor starter. 


965.676. MOTOR-CONTROLLER. George H. Whittingham, Balti- 
more, Md., assignor to Monitor Manufacturing Company of 
Baltimore City. Filed Apr. 18, 1910. A controlling mechanism 
for electric motors comprises starting and regulating resistances 
for the armature circuit, and means for automatically maintain- 
ing the starting resistance in circuit and the regulating resist- 
ance out of circuit while the motor is starting, and for cutting 
out the starting resistance and including the regulating re- 
sistance after the motor has started. 

965,684. CONNECTION AND SEAL FOR THE ENDS OF ELEC- 
TRIC CABLES. Fred N. Bierce and Edward T. Jones, Pitts- 
burg, Pa., assignors of one-third to Charles W. Gerwig, Pitts- 
burg, Pa. Filed Dec. 8, 1908. A junction box. 

965.689. PRESSURE-GOVERNOR FOR ELECTRICALLY-OPER- 
ATED PUMPS. Francis L. Clark, Pittsburg, Pa., assignor to 
Standard Traction Brake Company. Filed Feb. 24, 1902. Pres- 
sure governor for electric air-pumps. 


965,748.—-COMBINED TELEPHONE AND TELAUTOGKAPH EX- 
CHANGE SYSTEM. 


965,710. ELECTRIC-LIGHT FIXTURE. Edwin E. Hayward, 
Waterbury Conn., assignor to The Plum & Atwood Mfg. 
Co., Waterbury, Conn. Filed Jan 3, 1910. In combination with 
a shade holder is a clamping band of spring metal adapted to 
extend around a lamp socket and a screw therefor and devices 
secured to the clamping band at substantially spaced intervals 
and extending to connection with the upper part of the shade 
holder, establishing a movable supporting relation between the 
band and shade holder, whereby the coincident axial relation 
of the parts may be effected. 


965,723. INSULATOR. John Fred Malthaner, Chillicothe, Mo. 
Filed May 29, 1909. An insulator comprises ball-and-socket 
clamping members having oppositely disposed wire engaging 
surfaces, and means for drawing these members toward each 
other into clamping position and for securing the socket mem- 
ber to a suitable support. 


965,734. PULL-SOCKET. Henry T. Paiste, Philadelphia, Pa. Filed 
Dec. 22, 1908. Acts on the ratchet-and-pawl principle. 


963,740. TROLLEY DEVICE. William Peterman, Beaver Falls, 
Pa., assignor of one-half to William Wiesner, Beaver Falls, Pa. 
Filed Apr. 12, 1910. Has guards for the wire. 


965,743. ELECTRIC-LAMP SOCKET. Frederick P. Poole, Bridge- 
port, Conn., assignor to The Bryant Electric Company, Bridge- 
port, Conn. An electric-lamp key-socket comprises an insulat- 
ing body and screw shell and center contact, wire terminals, a 
key stem and a switch block mounted on the stem with lost 
motion, a spring to act on the switch block, a contact carried 
by the insulating body, and a spring-actuated plate to make con- 
nection with the contact, the switch block acting to close the 
circuit through the contact and to break it with a double break. 


965.748. COMBINED TELEPHONE AND TELAUTOGRAPH EX- 
CHANGE SYSTEM. Foster Ritchie, Acton, England. Filed Oct. 
12, 1908. A combined telautograph and telephone exchange 
system comprises a local battery at each subscriber’s 
station, circuit connections placing these local batteries normally 
in opposition, and means operative when sending a written 


message whereby the polarity of the battery of the sender is 
reversed. 


965,754. RECORDING APPARATUS. Edwin M. Schantz, Cincin- 
nati, Ohio, assignor to Universal Recorder Manufacturing Com- 
pany. Filed Nov. 13, 1908. The recording apparatus includes 
means to give a record sheet a substantially continuous move- 
ment, type adapted to print at definite positions on the sheet, 
means to print from the type in accordance with certain con- 
ditions which it is desired to have indicated, and means opera- 
tive at any time and at once to vary the character of a type in 
a particular position so as to further distinguish the indica- 
tions on the record sheet. 


965,793. ELECTRIC SELECTOR AND SIGNALING APPARATUS. 
William W. Alexander, Kansas City, Mo. Filed May 27, 1908. 
An electric signaling device comprises a rotary cog wheel, 
suitable axial supports therefor, a power-actuated propelling 
pawl adapted to propel the wheel measured distances in the 
circle of rotation, and vibrating time-controlling devices acting 
intermittently and alternately with the propelling pawl, to move 
the wheel in rotation. 


965,798. MAGNETIC BRAKE-SHOE. Edgar Harry Cockshott, 
Leeds, and Alfred Walter Maley, West Bromwich, England. 
Filed June 16, 1910. A track brake electromagnet. 


965,817. TROLLEY-STAND. William Horn, Detroit, Mich. Filed 
Dec. 13, 1909. Base mechanism for trolley poles. 


965,833. AUTOMATIC PEG-COUNTER FOR TELEPHONE-EX: 
CHANGES. Charles Howard North, Cleveland, Ohio, assignor 
to The North Electric Company, Cleveland, Ohio. Filed Aug. 
11, 1909. A common-battery telephone-exchange system com- 
prises line circuits and cord circuits with supervisory relays, 
in combination with an automatic step by step counting device 
and series connections therefrom to the several supervisory 
relays. 

965,840. AUTOMATIC MOTOR-STARTER. George H. Whitting- 
ham and William C. O’Brien, Baltimore, Md., assignors to Moni- 
tor Manufacturing Company of Baltimore City. Original appli- 
cation filed Apr. 9, 1907. Divided and this application filed 
Oct. 2, 1908. An automatic starter for electric motors comprises 
a starting resistance in the armature circuit, a series of regu- 
lating solenoids having all of their operative windings of low 
resistance and arranged in the circuit, shunt circuits for cutting 
out windings of each solenoid, a section of starting resistance 
and a part of the coils of a succeeding solenoid, each of the 
shunt circuits comprising a solenoid core, a stationary contact 
below the core adapted to be engaged by the core and a flexible 
conductor connected to the core, in combination with means 
for normally supporting the cores above the contacts and an 
electromagnetic device for releasing the cores when current is 
turned on. 

PATENTS THAT HAVE EXPIRED. 
Following is a list of the electrical patents (issued by the 

United States Patent Office) that expired July 25, 1910: 

501,911. CARBON-HOLDER FOR ELECTRIC-ARC LAMP. Sig 
mund Bergmann, New York, N. Y. 

501.938. CARBON-HOLDER FOR ELECTRIC-ARC LAMPS. Fred- 
eric D. Hazelton, New York, N. Y. 

501,960. COMMUTATOR-BRUSH. Henry G. Reist, Lynn, Mass. 

501,961. MEANS FOR REGULATING ELECTRIC MOTORS. 
Charles H. Richardson, Philadelphia, Pa. 

501,968. ELECTRIC-RAILWAY TROLLEY. Elmer A. Sperry, Chi- 
cago, Ill. 

501,997. APPARATUS FOR THE ELECTROLYTIC EXTRACTION 
OF METALS. Stephen H. Emmens, London, England. 

502,007. ILLUMINATED SIGN. Arthur L. McCormick, Port Hu- 
ron, Mich. 

502,020. ELECTRIC LOCOMOTIVE. Elmer A. Sperry, Chicago, Ill. 

502,022. ELECTRIC MEASURING INSTRUMENT. Elihu Thom- 
son, Swampscott, Mass. 

502,040. RHEOSTAT. Charles A. Hussey, New York, N. Y. 

502,077. ELECTRICAL MEASURING INSTRUMENT. Rudolph M. 
Hunter, Philadelphia, Pa. 

502,091. SYSTEM OF TELEPHONIC INTERCOMMUNICATION. 
Frank R. Colvin, New York, N. Y. 

502,098. ELECTRIC MOTOR FOR ROTARY DRILLING MA- 
CHINES. Robert M. Jones, Salt Lake City, Utah. 

502,104 and 502,105. ELECTRIC-SWITCHING APPARATUS. Al- 
thur R. Roe, Duluth, Minn. 

502,157. ELECTRIC-CLOCK SYNCHRONIZER. Arthur G. Wise- 
man, Webster Groves. Mo, 

502,166. FLECTRIC ARC LAMP. Fatrick |! Porrett. Besten s> 

502,207. ELECTRIC SIGNAL FOR FIRE-ALARM SYSTEMS. 
Joseph Sachs, New York, N. Y. 

502,215. ELECTRIC WINDING ATTACHMENT FOR CLOCKS. 
Arthur G. Wiseman, St. Louis, Mo. 

502,216. CONDUIT SYSTEM FOR ELECTRIC RAILWAYS. Frank 
Wynne, London, England. 

502,229. CONNECTOR FOR TRACK-CIRCUITS. Edward H. Good- 
man, Pittsburg, Pa. 

502,243. ELECTRIC-RAILWAY TROLLEY. 
poele, Lynn, Mass. 

502,262. TELEPHONE-CABLE. William R. Patterson, Chicago. Il. 


Charles J. Van De 
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PREVENTING INDUSTRIAL ACCIDENTS. 

The danger to life and limb involved in the pursuit of 
industrial occupations is so great that the necessity of doing 
everything feasible to keep it within the narrowest possible 
limits is clearly evident. 

Investigation into the causes of the many accidents has 
proved conclusively that a very large percentage of indus- 
trial accidents can be avoided by the adoption of proper 
preventive measures. From the nature of the case it is plain 
that, although the employer and employee must work to- 
gether to attain the desired end of reducing accidents to a 
minimum, the initiative should come from the employer. 

Accidents, of course, are due to a great variety of cir- 
cumstances and combinations of circumstances—some una- 
voidable and many avoidable. Accidents due to defects of 
machinery and structures cannot be entirely prevented, for 
things will wear out or give way unexpectedly; however, 
they ean be reduced very materially by frequent inspections 
and prompt repairs when they are necessary. Many manu- 
facturers, also, invite accidents by allowing inferior ma- 
chines, equipment and materials to be bought, thinking that 
such methods will reduce expenses. <A big factor in the pre- 
vention of accidents is the purchasing of the best machines, 
equipment and materials obtainable. 

It is unquestionable that numerous aeeidents are due to 
exposed gears. So many machines are operated, to some 
extent, by means of gears, that these, when unguarded, con- 
stitute a great menace. It is certainly preferable to provide 
safeguards for a machine while it is being built. This can 
be done at less cost and with less effort, and a great denl 
vf the unguarded machinery now placed on the market 
would be guarded by the manufacturers if the buyers in- 
sisted upon it. 

However, if machines are not thus provided, they can 
almost always be rendered comparatively harmless by means 
of home-made safeguards. 
American Industrics, a brief abstract of which appears on 


In an article in a recent issue of 


other pages of this issue, the equipping of machines with 
home-made safeguards is treated in a concise and practical 
manner — 

By a little effort on the part of the manufacturer, con- 
ditions in shops ean be greatly improved and the toll of the 
hives of our workers greatly reduced. 
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MOMENTOUS RAILWAY PATENT DECISION. 

A patent decision of the greatest moment to the elec- 
tric railways of the country was handed down on July 28 
in the United States Circuit Court for the Eastern District 
of Pennsylvania, and is referred to in our Legal Notes in this 
issue. A patent covering the system of operation used by 
practically all trolley and third-rail lines, issued originally 
to Mr. William M. Schlesinger, was sustained by the court. 
In addition to sustaining the patent, the court granted an in- 
junction against the defendants restraining them from using 
any of the devices or apparatus covered by the patent. 

On the face of the decree, it would appear necessary 
for the railway company, a Philadelphia street-car line, to 
` suspend operations at once, and on the basis of this decision 
similar suits might be entered which would shut down nearly 
every electric road in the country. The particular company 
enjoined, however, is no longer an operating company, hav- 
ing leased its franchise and equipment to another company 
which controls the lines of the entire city. News advices 
do not state that the operation of the line in question has 
been interfered with. 

The assessment of damages for infringement, however, 
is likely to be a serious blow to this company and to others; 
for, on the basis of this test suit, it is not to be doubted that 
similar decisions could be secured against other electric 
railway companies. 

In view of the enormous interests at stake, it is to be 
expected that appeal will be taken to the Supreme Court of 
the United States. 


THE ELECTRICAL EXPORTS FOR THE PAST FISCAL 
YEAR. 

The totals of the electrical exports for the fiscal year 
ended June 30 last are now at hand and show an encour- 
aging improvement over the preceding fiscal year. The 
total for 1909-10 is $14,742,395, which is an increase of 
2,218,004 over the total for 1908-09. However, the total 
for 1907-08 was $15,249,486 and the total for the record 
fiscal year, 1906-07 was $17,268,406. 


still have considerable to strive for before new reeord totals 


This shows that we 


will be established. 

On analysis of these totals into the sub-classes, electrical 
appliances and electrical machinery, it is found that the fall- 
ing off from the banner year, 1906-07, is entirely in the 
exports of electrical machinery, which have steadily dimin- 
ished year by year. On the other hand, the exports of elec- 
trical appliances, which include telephone and telegraph 
instruments, have received a marked impetus, their value 
during the past fiscal year, $8,694,132, being the highest fig- 
ure ever attained in this line. 

The chief reasons for this decided improvement in ap- 
pliance exports are that they consist very largely of tele- 
phonic apparatus, in which this country leads, pre-eminently ; 


the use of the telephone is rapidly extending over the whole 
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world and it is but natural that this country should supply 
the bulk of the necessary equipment. In fact, as the superi- 
ority of American telephone apparatus is more widely ap- 
preciated, it is to be expected that our exports of electrical 
appliances will continue to increase at an even more rapid 
rate. 

In the electrical machinery line, however, the very close 
competition of foreign manufacturers, particularly the Ger. 
mans, combined with the slow progress of large electrical 
projects on account of unfavorable financial conditions, will 
probably retard the revival of the machinery exports to their 
high level of a few years ago. It is to he firmly hoped that 
the steady slump in these exports has reached its worst point 
and that the reliability and ruggedness of American elec- 
trical machinery will again restore it to its proper place in 
the markets of the world. 


ELECTRICITY AS A CIVILIZING AGENT. 

‘“There is one particular part of the State of Washing. 
ton where but six years ago the traveler on railroad trains 
rode through miles of desolate-looking country. Today that 
same land is one long continuation of rich farms, loaded with 
all sorts of good things to eat, adorned with artistic houses 
and outbuildings, lighted with electricity ; with pure water 
under pressure in abundance; with telephones, electric-car 
lines, splendid roads over which pass fast horses and faster 
automobiles 


and it is all the result of but six vears of de- 
velopment.’’ 

Thus spoke Mr. H. L. Moody, of Spokane, Washington. 
at the first annual dinner of the Chicago Irrigation Associa- 
tion, held at the La Salle Hotel, Chicago, on July 28 last. 

It will be noticed that Mr. Moody gives direct eredit te 
electricity for much of this splendid development. In a 
newly settled country, electrical transmission lines make 
possible a highly and quickly developed civilization, which 
would not otherwise be attainable in generations or even 
centuries. Without electricity one would have to revert to 
the most primitive forms of illumination, which are ineffi 
Without the tele- 
phone and the electrice railway the new country would be 


cient, insufficient, costly and unhealthy. 


in loneliness like the wilderness of the poet Omar, and with- 
out Irrigation, which nowadays is carried on in our great 
West largely by means of electrice pumping, the desert would 
indeed be lacking the ‘‘jug of wine and the loaf of bread” 
instead of being covered with the fruits of the earth in 
great abundance. 

It may truly be said that electricity is the greatest civ- 
ilizer. When Colonel Roosevelt went on his hunting expe- 
dition to Africa, the outside world was surprized to hear 
that the British residents in East Africa lighted their houses 
and did many of the chores by electricity. And recently it 
Was announced that the River Jordan is being harnessed to 
generate current to electrify—prohably in more senses that 
one—the ancient land of Palestine. Since the Roman occu: 


At 


August 13, 1910 


pation of this historic country, the inhabitants have retro- 
vraded under the misrule of many stronger overlords until 
the land is no longer “towing with milk and honey,’ but 
With the ad- 


vent of electricity a new era will begin and the example of 


is instead a poverty-stricken semiwilderness. 


the part of the State of Washington alluded to by Mr. 
Moody, and of other traets in this country and other places, 
will doubtless be emulated. The ancient peoples of the East 
have given us some of our best traditional fairy tales—elec- 


tricity will be the means of more than materializing them. 


KNIGHTS TEMPLAR ILLUMINATION IN CHICAGO. 

In connection with the Thirty-first Triennial Conclave 
of the Knights Templar, which was held during the present 
week, Chicago bedecked itself with a most gorgeous holiday 
raiment and worked out an illumination speetacle which for 
thoroughness and beauty it will be hard to excel. 

In addition to a great number of set pieces in the form 
of emblems typieal of the order of the Knights Templar set 
up In various places about the city, there were several arches 
For half a 


dozen bloeks along State Street there was a series of col- 


carrying out special features of illumination. 


umns surmounted by illuminated balls and connected by 
fohated festoons interspersed with myriads of incandescent 
lamps. There was also a giant sign in the form of the 
Knights Templar escuteheon, or badge, in Grant Park. at 
the foot of Jackson Boulevard, which was indeed an object 
of wonder not only from a spectacular but from a construe- 
tion viewpoint, | 

On other pages of this issue there are several illustra- 
tions and a deseription of some of the lighting features. In 
this connection it will not be out of place to call attention 
to one feature of illumination which did not help in attrac- 
tiveness. This was the large number of flaming are lamps. 
electric signs and brilliantly illuminated store windows 
whieh formed a back ground for a considerable distance 
along the illuminated Templar Way on State Street, which 
made the lighting on the columns and festoons of seeondary 
importanee in brilliance. Jt was noticeable that where lights 
had been subdued or altogether eliminated the beauty of 
the temporary illumination was marked. In the other in- 


stances it is the opinion of many that it was seriously marred. 


OUR UNDEVELOPED POWER. 

The Commissioner of Industrial and Labor Statisties 
of the State of Maine recently gathered a large amount of 
data with a view of finding the amount of unused water 
power mn that state. The amount of this unused and avail- 
able power was astounding. It was shown when the figures 
Were compiled, that over 100,000 horsepower might be 
generated by installing hydroelectric machinery on these 
streams Which are at present running free. These power 
sites are not all large, but are distributed over considerable 


of the area of the state and are of such size as to be appli- 
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eable to medium-sized or small power projects. One hundred 
and four of these sites will develop fifty horsepower or less; 
the same number will develop between fifty and 200 horse- 
power; fifty-two will each generate between 200 and 9,000 
horsepower and two are of 20,000-horsepower capacity. In 
the case of this state at least the possible coal famine of 
the future is already well provided for. 

It is true that Maine is hardly a fair example of our 
undeveloped power resources, for it is a well-known fact 
that the state has, by reason of its mountain streams. a 
great amount of available power; but it is only one of 
several states in which data is being secured. 

The Piedmont section of the states of North Carolina 
and South Carolina already has twenty-five per cent of its 
400 textile mills driven by electrie power seeured from 
hvdroelectrie installations. 

In one section of Georgia not over one hundred miles 
square there are fifty cotton and varn mills driven by 


eleetrie power. That part of our country known as the 


> has with its many mills and faetories been 


‘Sold south’ 
using only a small part of its power supply and it is esti- 
mated that in that section alone 2,000,000 additional horse- 
power may vet be developed. 

New York State, seeing the need of a closer investiga- 
tion into the waterpower conditions of the state, has com- 
menced to gather information. This is being done by the 
State Water Supply Commission in conjunction with the 
United States Geological Survey. Stations for gauging the 
How of streams tributary to the Hudson are to be estab- 
lished and investigation made as to the fluctuation of the 
Water supply. 

Perhaps because of its immense irrigation and power 
projeets, the development of our water powers has often 
been considered by the publie as a problem confined to the 
western part of our country. This is not the case, for it 
is a matter of importance in every state in the Union. 
every state has more or less undeveloped waterpower, and 
it is probable that most of us would be a little surprized 
to find that the amount in many of them is so large. The 
above examples in the East were taken at random from 
the daily papers, and show that interest is being stimulated 
there and that considerable capital can be profitably in- 
vested in eastern power projects. 

Such investigations as are being earried on in these 
and in other states are most timely. Ht is not necessary or 
advisable for the governing bodies of the various states to 
leave a study of this matter to the time when the end of the 
eoal and oil supply is in sight. The better plan is to find 
the approximate amount of Waterpower that ean be devel- 
oped and to remember that each site that is worked will 
leave a correspondingly large amount of fuel for future 
use. 

e 

As to the investigations that are being carried out, 


they ean hardly fail to be productives ofsgreat good, 
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Commission News From New York. 

The New York Public Service Com- 
mission, Second District, has author- 
ized. the Riverhead Electric Light Com- 
pany to exercise a franchise granted 
by the town board of the town of 
Southampton for the furnishing of 
electric light for that town. The com- 
mission has also authorized this com- 
pany to issue its five-year six-per-cent 


bonds to the amount of $5,000, pro- — 


ceeds to be used for the construction 
and equipping of a distributing line 
from its station at Riverhead to the 
village or lighting district of West 
Hampton Beach. The commission has 
also authorized this company to issue 
its seven-year six-per-cent bonds to the 
amount of $2,300, proceeds to be used 
for the purpose of purchasing and in- 
stalling generating machinery and 
switchboard. | 

The commission has also authorized 
the Newburgh Light, Heat and Power 
Company to purchase an electric-light- 
ing plant from Marian Borden Halli- 
day, owned and operated by her in the 
town of Shawangunk, Ulster County. 
The commission has also authorized the 
Newburgh Light, Heat and Power Com- 
pany to exercise rights and’ privileges 
granted by several towns and villages. 
The company is also authorized to be- 
gin construction under these franchises 
and erect a transmission line, capable 
of carrying 33,000 volts, from Forest 
Glen, in the town of Gardiner, in a 
southerly direction to the town of 
Shawangunk, to connect with the dis- 
tribution lines in that town, then 
southerly and east of the village of 
Walden, and thence southwesterly to 
the village of Montgomery, and such 
other distribution lines as will enable 
the company to distribute and sell elec- 
tricity in the territory in which it holds 
franchises. A $70,500 bond issue for 
the construction of the high-tension 
line between Montgomery and Forest 
Glen has been approved. 

The commission has approved of the 
transfer by Clarence Mulkins to Carl- 
ton A. Graves, for the sum of $5,000, 
of the electrical plant and distributing 
system in the village of Walton, Dela- 
ware County. 

The Ithaca-Auburn Power Company 
asks in a petition to the commission, 
that it may be allowed to enter into a 
contract for the construction of a 
third-rail system between Auburn and 
South Lansing. 


The power company asks approval 
for the taking over and enlarging of 
a steam plant, generating electricity, 
from the Remington Salt Company on 
the shores of Cayuga Lake, and au- 
thority to issue $230,000 capital stock, 
execute a mortgage for $750,000 and 
issue $435,000 in five-per cent thirty- 
year bonds thereunder. The applicant 
company also desires approval for the 
carrying out of an unexpired eleven- 
year contract with the Ithaca Street 
Railway Company, which it has re- 
ceived from the Remington Salt Com- 
pany for the furnishing of power to 
the railway company. This was stated 
to be worth in the neighborhood of $30,- 
000 yearly. 

From South Lansing to Ithaca the 
road is now an overhead trolley, which 
will be retained, and when the entire 
route is electrified, Manager Herbert 
A. Clark of the railroad company esti- 
mates that with the hourly service, in- 
cluding cars at night, the weekly pas- 
senger receipts will be increased at 
least $1,000.00 a week. Some of the 
increased revenue will be derived from 
travel by the 5,000 students of Cornell 
University and people from nearby 
towns who are interested in agricul- 
tural courses at the university. 

For the furnishing of exhaust steam 
heat for the use in evaporation of the 
Remington Salt Company, the power 
company has entered into a thirty- 
year contract at the rate of $24,000 a 
year. 

H. C. Mandeville, of Elmira, one of 
the present owners of the salt com- 
pany’s steam power generating plant, 
adduced testimony as to the valuation 
of it and the contracts which the salt 
company proposes to turn over to the 
power company. 

The Fonda, Johnstown and Glovers- 
ville Railroad Company has filed with 
the commission its petition for leave 
to issue $463,000 in six-per cent bonds, 
the balance of its issue of $7,000,000 
in first mortgage bonds which are au- 
thorized by the former Board of Rail- 
road Commissioners on January 16, 
1903. The New York Security and 
Trust Company is trustee under the 
mortgage. 

The bonds are to be issued to pay off 
certain existing obligations other than 
mortgage construction bonds and other 
properties of the petitioner, and for 
the cost of constructing double’ track- 


ing. 
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Michigan Electric Association Pro. 
gramme. 

The following programme has been 
announced for the meeting of the 
Michigan Electric Association, to be 
held in Port Huron on August 16, 17 
and 18. 

On Tuesday evening at eight o’clock 
there will be addresses of welcome, 
the President’s address and a general 
reception. 

Wednesday morning: 

‘‘Boiler Room Practice,” by H. F. 
Rosenkrans, Durand, and H. A. Chase, 
Hart; discussion by Messrs. Westover, 
Denman, Morrisey and others. 

“* Accounting for Central Stations in 
Small Towns,’’ by F. B. Spencer, Che- 
boygan. 

‘‘Real Cost of Street Lighting,” by 
F. R. Mistersky, Detroit. 

‘‘ Baking Enamel by Electricity.” by 
John Cavanaugh, Benton Harbor. 

‘“Power-Factor of Welding Ma- 
chines,” A. S. Hatch, Cincinnati. 

Wednesday Afternoon: 

Boat ride, inspection of Diamond 
Crystal salt works. Dinner at Stag 
Island and moonlight ride on lake. 


Thursday Morning: 

“Flat Rates for Residence Light- 
ing,’’ R. S. Stewart, Detroit. 

‘‘Cost of High Efficiency Lighting,” 
G. E. Westover, Cadillac. 

“Maintenance of Meters in Small 
Towns,” by R. M. Hemphill, Ann Ar- 
bor. 

Informal discussion on tungsten 
lamps, Thos. Hinks, Mt. Clemens; C. 
W. Smith, Laperer; H. A. Fee, Adrian; 
Eber Arnold, Marine City. 

Executive session and election of of- 
ficers. 

Thursday Afternoon: 

Ball game—Detroit Edison vs. Port 
Huron Independents, and ‘Trip 
Around the World,” via St. Clair tun- 
nel and ferry. l 

— 
Civil Service Examination. 

The United States Civil Service 
Commission announces that an exami- 
nation will be held at the regular 
place, September 7 and 8, for the po- 
sition of computer in the Coast and 
Geodetic Survey. l 

Those desiring to take this exami- 
nation should apply to the United 
States Civil Service Commission, 
Washington, D. C., or to the secre- 
tary of any board of examiners for 
application Form 1312. 


ot 
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Louis A. Ferguson. 

Upon the occasion of the Frontenac 
Convention of the American Institute 
of Electrical Engineers, for the first 
time in the history of the institution, 
the presiding officer was presented with 
a medal. The recipient of this unusual 
token of regard upon the part of the 
Board of Managers was Louis Aloysius 
Ferguson. Mr. Ferguson has exerted 
a broad influence upon the develop- 
ment of electrical engineering and cen- 
tral-station practice, particularly in 
regard to the commercial development 
of eleetrie lighting. He has 
also exerted a marked influ- 
ence over all those who have 
been intimately associated 
with him. and he ranks high 
in the esteem of his fellow- 
men. 

Louis Aloysius Ferguson 
was born in Dorchester, 
Mass.. on August 19, 1867. 
He received his early educa- 
tion in the Boston public 
schools. He successfully 
passed his examination for 
entrance to the United States 
Military Academy at West 
Point. but his family induced 
him to abandon the plan of 
following a military career. 
He took up the study of 
electrical engineering at the 
Massachusetts Institute of 
Technology and his four 
years? course was brought 
to a conelusion with a thesis 
involving many original and 
novel experiments to deter- 
mine the relation between 
candlepower, voltage and 
energy consumption in in- 
candescent lamps. He was 
graduated from the Institute 
in 1888 with the degree of 
Bachelor of Science in Electrical Engi- 
neering. 

He began his professional and busi- 
ness career by becoming associated 
with the underground distributing 
department of the Chicago Edison 
Company in 1888 and in 1890 was ap- 
pointed electrical engineer. 

In this capacity he had charge of 
all electrical engineering and operat- 
ing work of the company. Three 
vears later his duties were enlarged 
to inelude the supervision of all solicit- 
ing and contracting. In this connec- 
tion he was particularly successful, 
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negotiating a large number of long- 
time eontracts with some of Chicago’s 
greatest mercantile institutions. In 
1897 he was appointed general superin- 
tendent of the Chicago Edison Com- 
pany and a year later he was made 
general superintendent also of the 
Commonwealth Electric Company. In 
1902 he was elected sevond vive-presi- 
dent of both companies and upon the 
consolidation of these companies under 
the name of the Commonwealth Edison 
Company in 1907 he was made second 
vice-president of the new corporation. 


LOUIS A. FERGUSON, 
Vice-President of the Commonwealth Edison Company. 


Mr. Ferguson has been connected 
with one of the most interesting devel- 
opments which history has ever writ- 
ten concerning the central-station in- 
dustry. As an operating engineer he 
has seen the magnificent institution 
with which he is connected grow from 
a matter of small belt-driven unit to 
an aggregation of the largest energy- 
producing machines the industrial 
world knows today. He has been inti- 
mately connected with and responsible 
for a great part of the development 
from low-tension feeder systems to the 
remarkable high-tension distribution 
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and net work which the Commonwealth 
Edison Company now controls in its 
great territory. 

Mr. Ferguson has been a valued con- 
tributor to the scientific and technical 
press of the country and his papers 
before such institutions as the National 
Electric Light Association, the Ameri- 
can Institute of Electrical Engineers 
and the Association of Edison Illum- 
inating Companies have been classical. 
He has been at the head of important 
committees for these organizations and 
has done much to standardize our prac- 
tice in connection with the 
generation of current and 
illumination by incandescent 
lamps. He has also had a 
great deal to do with the de- 
velopment and utilization of 
the storage battery. He is 
an ardent advocate of the 
eentralization of electrical 
supply and his annual ad- 
dress as president of the 
American Institute of Elec- 
trical Engineers at the Fron- 
tenac Convention was a nota- 
ble memorial upon this sub- 
ject. In addition to being 
president of the American 
Institute of Electrical Engi- 
neers he has also been hon- 
ored by the presidency of 
the National Electrie Light 
Association in 1902 and the 
presidency of the Association 
of Edison Hluminating Com- 
panies in 1901 and 1902. 

Mr. Ferguson was married 
at Dorchester, Mass.. on 
June 21, 1892, to Miss Martha 
Sargent Jenkins. He has a 
family of two sons and one 
daughter. He belongs to a 
number of Chicago clubs and 
to the Engineers’ Club of 
New York. He has always taken a 
strong interest In civie matters and his 
rugged honesty and delightful person- 
ality have been of great service to 
the community of which he js an hon- 
ored member. 

a ee oe eee 
Electric-Crane Opportunity. 

A recent consular report states that 
*€83,703 will shortly be expended on the - 
purchase of electric cranes for river 
docks in a certain European country. 

Particulars may be obtained by writ- 
ing to the Bureau of Manufactures, 
Washington, quoting File No. 5284. 
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Chicago Electric Club Annual Outing. 


The annual outing of the Chicago 
Electric Club was held at Ravinia Park, 
Ill., on Saturday, August 6. Promptly 
at 10:15 a. m., a special train of seven 
ears left Chicago with the party over 
the Chicago & Northwestern Railroad. 
The weather was perfect, and a delight- 
ful day was greatly enjoyed by several 
hundred members and guests. 

The athletic contests were begun by 
a well-plaved and sharply contested 
haseball game between the married and 
single men, the former winning by a 
score of four to two. After luncheon 
there were a number of events including 
a ball-throwing contest for ladies, po- 
tato race for ladies, fifty-yard dash for 
ladies, 100-yard dash, three-legged race 
and fat men’s race. Other contests in- 
cluded attendance guessing, bean guess- 
ing and guessing the names of twenty 
famous poets or authors from obscure 
suggestions. Over $250 worth of prizes 
were distributed, these being donated 
by representative electrical houses lo- 
cated in Chicago. 

The schedule of games was well-ar- 
ranged, each event being conducted 
with precision and fairness and the 
athletic committee was the recipient 
of many commendations. | 

After the games a band concert was 
viven by the Walter Damrosch Orches- 
tra. Then following dancing. This was 
one of the most pleasing features of the 
occasion, the floor being in fine condi- 
tion and the elub’s own band rendering 
the best of musie. 

The committeeemen wore speciel dec- 
orations, and each lady was presented 
with a Japanese parasol. The members 
of the general committee, under the 
chairmanship of George H. Porter, 
covered themselves with glory by 


their skilful attention to details 
looking to the comfort and en- 
joyment of those in attendance. 


J.G. Pomeroy was an efficient umpire at 
the base-ball game, and W. S. Taussig 
was in his element as official starter for 
the athletic contests. R. M. Van Vleit 
was responsible in a large part for the 
large attendance. 

The following is a summary of the 
prize winners, prizes and donors of the 
various prizes. The Illuminating Engi- 
neer Publishing Company offered a 
two-year subscription to the Iluminat- 
ing Engineer as fourth prize in the 100- 
vard dash, and a two-year subscription 
to the Electrical World was offered as 
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fourth prize in the fat men’s race, but 
no record of these awards was checked 
in the official list and we regret our in- 
ability to announce at this time the 
winners of these prizes. A five-year 
subscription to Popular Electricity was 
likewise awarded to one of the mem- 
bers of the winning baseball team. 


Attendance Guessing Contest.—1st—Mrs. 
C. B. Schmal, electric portable lamp, Elec- 
tric Shop. 2nd—Miss Emma Johnson, elec- 
tric toaster, Electric Appliance Company. 
3rd—Mrs. F. W. McClement, Five-pound box 
Huyler’s candy, Standard Underground 
Cable Company. 

Bean Guessing Contest.—lst—Mrs. G. W. 
Cravens, electric portable lamp, Beardslee 
Chandelier Company. 2nd—Miss Anna 
Jones, electric flat iron, Manhattan Electric 
Supply Company. 3rd—Mrs. F. W. Lancas- 
ter, Five-pound box of candy, J. Lang Elec- 
tric Company. 

Ball Throwing Contest.—(Ladies)—1st— 
Miss Mildred Holland, electric fan, M. B. 
Austin & Company. 2nd—Miss Sharp, elec- 
tric flat iron, Central Electric Company. 
3rd—Mrs. Allison, electric curling iron, 
Guarantee Electric Company. 4th—Miss 
Ormsbee, $10.00 Holophane shades, Holo- 
phane Company. 

Three-legged Race.—(Men)—1st—Fowzer 
and Shepherd, two electric shaving mugs, 
General Electric Company. 2nd—Vose and 
Rockwell, twelve Mazda lamps, Sunbeam In- 
candescent Lamp Company; twelve Mazda 
lamps, Bryan Marsh Company. 3rd—Stan- 
ton and Binder, leather wallet, Ridgeway 
Dynamo and Engine Company; leather wal- 
let, Adams-Bagnall Electric Company. 

Potato Race.—(Ladies)—lst—Mrs. W. H. 
Coleman, electric heating pad, H. W. Johns- 
Manville Company. 2nd—Mrs. H. Farring- 
ton, electric flat iron, Pacific Electric Heat- 
ing Company. 3rd—Miss Frances Gene, 
Five-pound box candy, Cutler Hammer 
Manufacturing Company. 

100-yard Dash.—(Men)—F. B. Duncan, 
coffee percolator, General Electric Company. 
2nd—T. D. Montgomery, electric fan, West- 
ern Electric Company. 3rd—W. L. Grant. 
Gillette safety razor, Electrical Review Pub- 
lishing Company. 4th— dth—G,. A. 
Binder, subscription ELECTRICAL REVIEW 
AND WESTERN ELECTRICIAN. 

Fifty-yard Dash.—(Ladies)—1st—Miss Mil- 
dred Holland, electric toaster, Westinghouse 
Electric and Manufacturing Company. 2nd 
—Mrs. C. B. Schmal, electric flat iron, Illi- 
nois Electric Company. 3rd—Mrs. V. A. 
Sweet, electric curling iron, Vulcan Electric 
Heating Company. | 

Fat Men’s Race.—l1st—L. C. Jones, elec- 
tric fan, Sprague Electric Company. 2nd— 
Mr. Roberna, cigar lighter, General Electric 
Company. 3rd—George H. Porter, poker 
chips and card outfit, Electric Service Sup- 
plies Company. 

Pomeroy Guessing Contest — Ist — Mrs. 
Lena Taussig, electric toaster, Simplex Elec- 
tric Heating Company. 2nd—Mrs. C. B. 
Schmal, electric flatiron, Illinois Electric 
Company. 3rd—Miss J. Gold, electric curl- 
ing iron, Vulcan Electric Heating Company. 

Ball Game.—R. N. Shepard, disk cigar 
lighter, General Electric Company. L. A. 
Bauman, electric soldering iron, Vulcan 
Electric Heating Company. F. P. Mayer, 
box of cigars, F. L. Perry. C. R. Hunt, fifty 
La Venda cigars, Albert Breitung. F. W. 
Fowser, books on Panama and batteries, 
Thos, G. Grier. A. A. Gray, automobile 
timer, Delta Star Electric Company. Mr. 
Listenwalter, two-year subscription ELECTRI- 
CAL REVIEW AND WESTERN ELECTRICIAN. 


H. T. Matthew, fifty El Lessero cigars, Don- 
aldson & Iselt Cigar Company. J. G. Pom- 
eroy, fifty El Lessero cigars, Donaldson & 
Iselt Cigar Company. 
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Hobble Skirt Race.—1st—Mrs. Kadie. 2nd 
Mrs. C. B. Schmal. 
Number Guessing Contest.—Miss Marjorie 
Lee, I. L. Quales, P. F. Hensel, G. W. Cra- 
vens, James Dolliver, R. Muller. 

—— eoe 


Cleveland Electrical League Picnit. 

The first anniversary of the Cleve- 
land Electrical League was celebrated 
by a picnic, which brought several 
hundred members and friends together 
in a harmony meeting. Business was 
forgotten and races, games and a tug 
of war were indulged in. A chicken 
dinner was served and was followed by 
‘‘harmony’’ songs. 

The Electrical League of Cleveland. 
though but a year old, is showing the 
strength which results when all inter- 
ests join in the spirit of the motto, ‘all 
together, all the time, for everything 
electrical.’’ The officers of the league 
are: G. E. Miller, president; E. E. 
Noble, vice-president; H. H. Cudmore. 


secretary and treasurer. 
—— e 


Denver Electric Show. 

The members of the Colorado Elec- 
tric Club have organized the Colorado 
Electrice Club Exposition Company, 
which will give a show in the Audi- 
torium at Denver from October 8 to 
October 15, inclusive. 

The president of the company is H. 
L. Woolfenden, and C. F. Oehlmann is 
secretary and treasurer. The following 
have been appointed chairmen of com- 
mittees: Walter F. Brown, committee 
on admissions; J. B. Griffith, committee 
on decorations; George A. Woolley. 
committee on sale of space; A. R. Hall, 
committee on prizes and awards; C. F. 
Oehlmann, committee on electric light- 
ing; W. P. Carstarphen Jr., committee 
on novelties; John M. Connelly, com- 
mittee on publicity ; B. S. Manuel, com- 
mittee on entertainment; W. J. Mat- 
thews, committee on transportation. 
The board of directors is made up of 
the above and F. W. Frueauff, who is 
vice-president. 

A fixed schedule of prices for exhibit 
spaces has been adopted, and admission 
will be charged, twenty-five cents 19 
the afternoon and fifty cents in the 
evening. Prizes and awards amounting 
to $500 will be offered by the club, as 
well as $300 in scholarships for stu- 
dents exhibiting original electrical ap- 
paratus. l 

Special lighting features will be 1n- 
stalled, both inside and outside of the 
exhibition building. These will include 
a representation of sunrise on Pike s 
Peak and Franklin’s kite. 


Tue 
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Electric Automobiles in the United States Government Service. 


Descriptions and Illustrations of Some Machines Made for Special Service. 


The automobile has come to play a 
very important part in all the varied 
activities of our national government, 
and in a great majority of cases it is 
the electric motor car of one class or 
another which is the servitor of the 
federal authorities. Especially is this 
the case at the capital of the nation, 
where governmental utilization of the 
self-propelled vehicle has reached its 
highest development. At the White 
House and at the United States Capi- 
tol, in all the various executive depart- 
ments and independent bureaus and 


BY WALDON FAWCETT. 


siderations is-that in the case of elec- 
tric machines Uncle Sam virtually gets 
his propulsive power free of charge. 
At the Capitol, at all the large depart- 
mental buildings, at navy yards, ete., 
extensive electric plants are maintained 
and are in virtually continuous oper- 
ation. To supply the current necessary 
for charging electric automobiles is, 
of course, an insignificant incidental, 
which cannot be said to entail any 
added expense. The miles of asphalt 


pavement to be found on all the prin- 
cipal highways at Washington afford 


bracing inspection work of one kind or 
another. In this category, too, are the 
electric phaeton at the White House 
and the novel passenger cars which are 
operated in the tunnel under Capitol 
Hill in order to quickly transport Sena- 
tors and others from the office building 
annex to the Capitol building proper. 
These autos in the Capitol subway are 
unique in design. It is impracticable 
to turn the ear around at the end of 
each trip, and consequently the autos 
are arranged with seats along the sides 
and the chauffeur’s seat and lever in 
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scientific institutions and in the prac- 
tical work of the American army and 
navy, as well as in the administrative 
routine of the military and naval serv- 
ive, the electrically operated automo- 
bile has come to rank as a distinct 
factor in the economic conduct of the 
public business. 

Various influences have inclined the 
federal officials to electric automobiles 
in preference to steam and gasoline 
cars, particularly for service at or near 
the headquarters of the government in 
the District of Columbia. Unquestion- 
ably, one of the most important con- 


added incentive for the use of electrics, 
and, finally, the government officials in 
most instances declare that it is their 
personal experience that electrics in 
the governmental service require fewer 
adjustments and repairs than the other 
classes of cars. 

The electric automobiles in the gov- 
ernment service may be divided into 
two general groups. The first, and 
least numerous, division is made up of 
runabouts and similar types, which are 
used principally for the conveyance of 
medical officers in the military and 


naval service or for duties em- 


FOR UNITED STATES ARMY. 


the middle of the car. The five-horse- 
power storage batteries with which 
these cars are equipped enable a speed 
of twelve miles per hour, even when 
the vehicles are in effect running 
backward and the drive wheels are in 
front. 

The second and more important class 
of electric automobiles in the govern- 
ment service is made up of commercial 
vehicles. Cars of this class are em- 
ployed not only for freighting service 
of every description to and from gov- 
ernment institutions of all kinds, but 
discharge important functions in the 
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great industrial plants maintained by 
the United States government. A not- 
able case in point is afforded at the 
great naval gun factory in Washing- 
ton, where four electric trucks are now 
in constant service, with a prospect of 
an increase in the number at no distant 
date. At this, the greatest ordnance 
manufactory of the kind in the world, 
the autos have displaced dozens of 
horse-drawn carts and wagons and 
there devolves upon them the entire 
responsibility for the transfer of all 
material through the plant as it pro- 
gresses step by step from one building 
to another in the course of manufac- 
ture. Indeed, the scope of this transfer 
work embraces everything from rough 
castings to completed three-inch guns. 

The autos at the naval gun factory 
also exemplify the possibilities of dis- 
tinctive governmental design as applied 
to horseless commercial vehicles, and 
just here it may be added that almost 
all of the governmental atuomobiles 
have been specially constructed for the 
service for which they are intended, 
from designs prepared wholly or in 
part by government experts. The 
smallest of the gun factory trucks, 
known officially as No. 1, has a carry- 
ing capacity of 2,000 pounds and is 
capable of a speed of eighteen miles 
per hour, traveling thirty-five miles on 
one charge. Truck No. 2 is a Stude- 
baker product of five tons’ carrying 
capacity, and is designed for the heavi- 
est class of work. A unique task as- 
signed to this vehicle is the transpor- 
tation to the Navy Department build- 
ing or other destinations of the huge 
models of modern battleships which 
the government has constructed from 
time to time and the movement of 
which involves all the problems of bulk 
and weight, combined with that care 
essential to avoid the derangement of 
delicate parts. 

A third truck at the naval gun fac- 
tory is similar to the one just described, 
but has a carrying capacity of two tons 
instead of five. It was likewise con- 
structed at the Studebaker plant, and 
will travel from thirty to thirty-five 
miles on one charge. Truck No. 4 is 
what might be termed a convertible 
ear. Its capacity is 2,500 pounds and 
its speed of twenty miles per hour 
gives it advantages for certain lines of 
work. Once a week a top is placed on 
this auto and it becomes for the space 
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of three hours or more an improvised 
‘‘pay car.” Fitted with desk and safe 
and in charge of three pay officers and 
several armed guards of the Marine 
Corps, the auto threads its way in and 
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One sphere of governmental! adminis- 
tration in which the electric automobile 
has been responsible for an era of dis- 
tinctly improved conditions is that 
which concerns itself with the transfer 


FIVE-TON TRUCK TRANSPORTING MODEL OF BATTLESHIP. 


out of all the various buildings of the 
plant, there being disbursed a total of 
upward of $60,000 as the weekly wage 
of the 3,000 employes. The interior of 
the car is fitted with electrie lights to 


of package mail, express matter, etc. 
A representative example of the type 
of vehicle adapted for this service is 
seen in the new package and baggage 
wagon recently built for service at the 
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NEW ELECTRIC TRUCK OF BUREAU OF STANDARDS. 


facilitate work on dark days and there 
is an electric heater to contribute to 
the comfort of the pay staff on cold 
days. 


White House by the Baker Company. 
The function of this particular car 15 
to convey packages to and from the 
express offices, to transfer trunks and 
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the presidential baggage in general be- 
tween the White House and steamship 
wharves or railroad terminals and to 
handle parcels and bulk supplies as re- 
quired for the executive offices. The 


electrice vehicles in the government 
service is a truck just delivered to the 
Bureau of Standards, Department of 
Commerce and Labor. The testing 
laboratories of this unique government 


AUTOMOBILE IN SUBWAY OF UNITED STATES CAPITOL. 


auto has a pressed steel frame and a 
carrying capacity of 1,000 pounds. The 
wheel base is eighty-five inches and the 
tread fifty-six inches. It has a wheel 
steering gear and is capable of forty 


institution are located in the suburbs 
of Washington, purposely isolated from 
all steam and electric roads, and this 
new truck is necessary for general 
freighting and for the transportation 


ELECTRIC BAGGAGE TRUCK. 


miles on one charge. The car has a 
2.)-horsepower motor with 300 per 
cent overload capacity. 

One of the most interesting of all the 


of the heavy test specimens that will 
come to the bureau as the result of the 
recent installation of the most power- 
ful testing apparatus in the world. The 
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new truck, which was built by the Gen- 
eral Vehicle Company of Long Island 
City, N. Y., is sixteen feet in length 
over all, weighs 8,830 pounds and has 
a carrying capacity of 3.5 tons. In- 
deed, on a recent test a load of 7,170 
pounds of pipe and three men were 
transported on one charge a distance 
of more than thirty miles, at the con- 
clusion of which the truck, loaded as 
indicated, climbed twice in quick suc- 
cession an eleven per cent grade 
through heavy mud on a showing of 
250 amperes. 

This truck is fitted with a General 
Electric motor, with ball bearings, has 
a single motor drive, and is capable of 
forty miles, loaded, on normal city 
grades, on one charge. The freighting 
service at the bureau seldom exceeds 
a total of twenty-five miles in any one 
day, and in many instances it is neces- 
sary to recharge the batteries of the 
ear only every other day. Distinctive 
features of the body of this car include 
the arrangement of the side boards 
(slat) in sections, so that any or all 
sections can be removed, and the pro- 
vision of removable panels on either 
side of the operator’s seat at the front 
of truck to facilitate the carrying of 
lengths of pipe, ete., which are thus 
enabled to extend beyond the body 
front and back. The Bureau of Stand- 
ards has two other ecleetric autos, the 
one a truck of 2,000 pounds carrying 
capacity, capable of forty-six miles on 
one charge, and the other a Waverley 
delivery wagon of 1,000 pounds carry- 
ing capacity. 

The distinction of being the most re- 
markable military automobile in the 
world is claimed for a new electric ear 
lately completed especially to the order 
of the War Department from designs 
prepared by officers of the Engineering 
Corps of the Army. This novelty is 
known aS a searchlight motor truck 
and tender and its purpose, as may be 
surmised, 1s to transport to any scene 
of military operations one or more 
powerful searchlights and the equip- 
ment necessary for generating current 
for lighting. The distinctive feature 
of the truck is the provision of an 
electric motor for each of the four 
wheels, the power being applied direct 
to the periphery of the wheel. Each 
wheel is a driving wheel and all are 
steered simultaneously with one steer- 
ing operation. Wheel casings are dust- 
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proof and sufficiently water-proof to 
allow the fording of streams. 

Power is supplied to the motors and 
to the one or two large searchlights 
by generator, operated in turn by a 
gasoline engine. Electrical losses, 
found in many electric trucks, are 
claimed to be eliminated in this truck 
by the couple-gear transmission. The 
new truck has given an excellent ac- 
count of itself in tests on ordinary and 
bad country roads and on one occasion 
was operated for twelve hours contin- 
uously. It has demonstrated its abil- 
ity to alike operate on soft ground and 
to climb a twenty-five per cent grade. 
The truck has a speed of sixteen 
miles per hour. Each wheel has a band 
brake and there is also an electrical 
brake. The form of power generation 
and application exemplified in this new 
truck is to be adapted to various tasks 
in the military service. Already a pile 
driver has been ordered and the search- 
light truek bids fair to prove the first 
of a most interesting series of electri- 
eal trucks for the various phases of 
army engineering work. 

The electrical automobile ambulance 
has made a place for itself in both the 
military and naval service of the na- 
tion. When in ordinary service such an 
ambulance is fitted with long seats on 
either side and can carry twelve per- 
sons or more, but the long seats may 
he folded against the sides of the car 
and in the converted form the auto 
provides space for four litters, two be- 
ing placed side bv side on the floor 
and the other two above, in much the 
same position as upper berths in a 
sleeping car, but with pillar supports 
to insure stability. Electric automo- 
biles have been emploved suecessfully 
for the delivery of books from the Li- 
brary of Congress to the homes and 
offices of officials and a kindred utiliza- 
tion which though not governmental 
is interesting is seen in the electric 
trunk trucks which are being intro- 
duced in the great railway terminals 
at Washington and New York. Each 
of these electric trucks has a carrying 
capacity of 4,800 pounds and will do 
the work of five or six hand-trueks 
in transferring haggage, mail, ete. 

——___~»+-»_____ 
Indiarubber Imports. 

The imports of indiarubber for the 
fiseal year 1910 were 101,000,000 
pounds. This is an increase of more 
than 100 per cent in ten years. 
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STORAGE BATTERIES IN ARMY 
AND NAVY SERVICE. 
BY E. L. REYNOLDS. 

The Army and Navy, in diverse uses 
of electricity, have found occasion to 
adopt in one form or another, practi- 
cally every electrical device known to 
the trade. It is, therefore, not surpris- 
ing that the storage battery, which is 
uscd so extensively in modern applica- 
tions of electricity, should have found 
a position of the greatest importance in 
In view of this fact it is of 
interest to review some of the recent 
uses of the storage battery by our gov- 
ernment, with a brief history, and some 
details of construction and operation. 

The principle of the storage battery 
was discovered in 1801 by Gautherot, 
who experimented with platinum elec- 
trodes immersed in salt solution. Prac- 
tically nothing was done to develop the 
principle until 1860 when Gaston Planté, 
a Frenchman, experimented with a cell 
consisting of lead strips immersed in 
dilute sulphurie acid. He discovered 
that each time the cell was charged and 
discharged, the amount of current given 
out on discharge was greater; and, fur- 
ther, that by charging the cell in re- 
verse direction each alternate time, the 
capacity was rapidly increased. He 
amplified this process and was able to 
construct plates having sufficient capac- 
ity to make them a commercial possi- 
bility. Most changes and improvements 
of the storage battery since that time 
have been along these lines. Hence 
Planté is justly considered the inventor 
of the storage battery. 

Planté’s method of charge and dis- 
charge in reversed direction caused an 
increasing deposit of active material on 
the plates due to peroxidizing of the 
raw lead, thus resulting in an inerease 
in capacity. This method of forming 
active material from the raw lead was 
slow and difficult and led to the experi- 
ments of Camille A. Faure, who, in 
1881, patented a process of making 
storage batteries by covernig the lead 
surface with lead-oxide paste instead 
of forming the lead oxide electro- 
chemically as in the Planté process. 
One charge ouly was then required to 
put the plates in condition to produce 
their final capacity. In the United 
States, Charles F. Brush developed, 
simultaneously with Faure, the same 
process, so that in this country Brush 


the service. 
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is considered the inventor and his pat- 
ents controlled the process in America. 

All lead storage batteries are today 
produced by one or both of these proc- 
esses, so that they are of the Planté 
type, of the Faure type or of a combina- 
tion of both types, in which case one 
plate, usually the positive, is Planté 
and the other Faure. Storage battery 
practice of today has, therefore, 
evolved through continuous mechanical 
and chemical improvements from the 
plates originally made by Planté and 
Faure. 

The commercial use of storage bat- 
teries in this country on a large scale 
began about the year 1893 when the 
Electrice Storage Battery Company, 
after five years’ research, placed the 
chloride accumulator on the market. 
This company secured control of many 
of the patents of the storage battery 
art. From this time on storage batter- 
ies caine into greater and greater use. 
the most noticeable applications at first 
being in connection with isolated elev- 
trie plants, Edison lighting systems and 
eleetrie street railways. 

In 1896 the Edison Electrie Illum.- 
nating Company, of Boston, installed a 
battery of 8,000 amperes. This was the 
first big step in the use of storage bat- 
teries on an extremely large scale. 
Since then most of the larger Edison 
plants throughout the country have 
installed enormous batteries so that at 
present date there are 165 such plants 
operating, aggregating 215,000 kilo- 
watt-hours. The use of large batteries 
in isolated plants and _ street-railway 
plants has developed simultaneously so 
that there are now in operation approx- 
imately 1,200 such plants, aggregating 
400,000 kilowatt-hours. 

The most prominent installation of | 
batteries to date is that of the New 
York Central and Hudson River Rail- 
road, which company is now operating 
or installing 2,692 cells in nine batter- 
les, aggregating 60,000 horsepower- 
hours at the regulating rate, in ĉon- 
nection with the electrification of the 
steam road in New York city and 
vicinity. 

The latest extensive use of storage 
batteries in government service is M 
the Navy, where the night sights are 
operated and guns fired by electric cur- 
rent. For several years dry primary 
hatteries have been used for this pur- 
pose. A small galvanized iron box F 
fastened to the gun mwoùnt and in this 
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the dry cells are placed. After experi- 
menting with storage cells in the recent 
cruise around the world, it was dem- 
onstrated that they meet conditions bet- 
ter than the dry cells. The care of the 
storage batteries, as will be seen later, 
is comparatively simple, and with this 
care the cells are always in a condition 
to instantly respond to demands upon 
them. A capacity of over twenty am- 
pere-hours at ten volts could be 
squeezed into the small galvanized iron 
hoxes—which capacity is ample to meet 
the requirements for several days un- 
der the most exacting conditions. As 
a result of observation of storage cells 
during the world’s cruise and other 


‘data available, a ‘storage battery was 


designed especially for this work, and 
a routine of operation carefully worked 
out. Last year over one thousand of 
these batteries were placed in service. 
In the construction the following points 
were determined to be advisable. 
Plates are of the well known Exide 
type, grouped together with a substan- 
tial pillar strap and separated by 
grooved wood separators properly 
treated to remove all injurious sub- 
stances. These plates are mounted in 
rubber jars and supported by ribs in 
the bottom of jar. Each cell is covered 
with a rubber cover supplied with a 
suitable vent and filling plug and hav- 
ing holes for exit of terminal plugs. 
Vents provide for return of condensed 
The five cells 
constituting the set are mounted in one 
wooden box of the following maximum 
outside dimensions: length eight and 
three-eighth inches, width seven inches, 
depth seven and seven-sixteenth inches 
to top of vent plug and terminals. The 
Jars are placed in the wooden ease and 
embedded in a suitable compound to 
make them integral with the case and 
Prevent water or other liquid running 
down between the cells and the case. 
Four intermediate connection straps 
tre burned to the projecting terminal 
posts of the cells, connecting them in 
“ries and the entire top is filled in flush 
with the top of the case with water- 
proof insulating compound, leaving 
only the two end terminals and the 
‘ent-plug extending above the even 
surface of the compound. The terminal 
posts are supplied with lead-alloy-en- 
cased connector clamps, each terminal 
post being provided with a square pro- 
jection to receive square recesses in the 
terminal cable lug. A cut away sec- 


tion of a battery similar to this but with 
fewer cells is shown in Fig. 1. 

The storage battery has made the 
submarine possible. There are now 
approximately twenty-five of these 
boats in service in the Navy and this 
number will undoubtedly be increased. 
The plate generally used is of the Exide 
type—a pasted plate similar to that in 
the gun-firing batteries, but much larg- 
er and heavier. The usual battery con- 
sists of sixty to 120 cells with discharge 
capacity from 500 to 900 amperes. The 
necessity of obtaining as much eapacity 
as possible with minimum weight and 
space, has been well met by the stor- 
age batteries in service, and the details 
of installation, insulation. drainage, 
ventilation, have been so developed as 
to reflect the greatest eredit upon all 
concerned in the design. 


RIG. 1 SHOWING INTERIOR OF BATTERY 

In the Army storage batteries have 
for many years been used in various 
fortifications as a reserve to the light- 
ing plant. These batteries consist usu- 
ally of sixty-four cells to operate on a 
direct-current 110-volt system. It. 
would seem difficult to exaggerate the 
Importanee of these fortification bat- 
teries. In time of engagement their 
serviceability in case of accident to the 
generating plant would enable light to 
be obtained, thus ensuring the full 
fighting efficiency of the fort. Storage 
batteries in this work are of additional 
value in carrying the load when this 
load is too small to be economically 
carried on the generating plant, which 
results in considerable saving in fuel 
and labor. In some cases it has been 
found necessary to operate the gener- 
ators only once a week, the storage bat- 
teries taking care of the load the rest 
of the time. It is thus seen that the 
economic and emergency features are 
of great value. 

That the element of insurance of 
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service is appreciated by others than 
the Army is shown by the fact that 
practically every great Edison Light- 
ing Company of the United States has 
installed enormous batteries. The in- 
vestment in storage batteries in the 
New York Edison service alone is eon- 
siderably past the million dollar mark, 
and shows what the business man and 
engineer is willing to pay for insurance 
of service. Of course, the fortification 
batteries are small compared with these 
but their usefulnessy;in time of war 
could not be valued in money. 

The Army also has found large use 
fur batteries in connection with telau- 
fograph machines at various fortified. 
tions. It seems that these electrical 
devices, Which reproduce written in- 
structions at distant points. demand a 
more constant voltage than that found 
in the average generating plant. Stor. 
age batteries are absolutely constant in 
Voltage from moment to moment. and 
have been installed in great numbers 
for this work. 

The ticld wireless outfit for the Army 
demands a storage battery ror most 
efficient operation. For this purpose 
many portable batteries similar to the 
gun-firing batteries of the Navy have 
been placed in operation. These bat- 
teries have a capacity of sixty ampere- 
hours at eight volts, they weigh forty- 
seven and one-half pounds and in size 
are 12.6 inehes long, 6.4 inches wide. 
aud nine inehes high, 

atin al 
New Hydroelectric Project Near 
Duluth. 

The first permit for the development 
of waterpower sites on the publie do 
main Issued by President Taft's adinin- 
istration has just been granted to the 
Minnesota Canal and Power Company. 
It is a revocable license authorizing 
the use of publie lands in the Bireh 
Lake drainage basin in the Duluth, 
Minn., land distriet for power pur 
poses. 

This new project contemplates the 
development of more than 30,000 horse- 
power in the immediate vicinity of 
Duluth. The waters are to be stored 
in large reservoirs in the neighborhood 
of Elv. Minn. The diversion of the 
waters so stored and vontributed by 
way of the St. Louis River, together 
with the water supplied by the river 
itself, will be used for the development 
of electrical energy, and a power house 
is to be built for this purpose. 
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Industrial Accidents and Their Pre- 
vention. 

In an article on the safeguarding of 
gears, in a recent issue of American In- 
dustries, describing and illustrating ef- 
fective devices for reducing to the 
minimum the dangers of operating ma- 
chinery, the author says that almost all 
whoever comes close to gearing in mo- 
tion is apt to suffer serious consequen- 
ces. Gears are usually driven with 
great power and often at a high rate of 
speed, and anything caught in them 
cannot be withdrawn without injury. 
If a man’s sleeve, for instance, should 
be caught in gears revolving at any 
considerable rate of speed, his arm 
would inevitably follow the sleeve. 

Gears that mesh inwardly are espe- 
cially dangerous, but all gears have a 
sufficient element of danger attaching 
to their operation to require that they 
be effectually guarded, whenever this 
ean be done without positively interfer- 
ing with the working of the machine. 
A great deal of the machinery being 
manufactured nowadays is equipped 
with gear-protecting devices, but gears 
not so protected can almost always be 
rendered comparatively harmless by 
means of home-made safeguards. If a 
metal covering is not easily obtainable, 
a wooden one will often serve the pur- 
pose, and either may be so constructed 
that it can be lifted off the gears when 
it is necessary to examine or oil them, 
or enough of the covering can be raised 
or removed. Such a safeguard will pre- 
vent many a serious accident, and it 
will require but little trouble and ex- 
pense to supply it. When in position 
it protects fully against the dangers of 
the gears, and the fact that it can be re- 
moved, raised or opened, when neces- 
sary, does away with the objection that 
it might interfere with the work of 
keeping the gears in order and running 
smoothly. Where a dangerous pinion 
is sO situated that-a guard cannot well 
be attached to the machine-frame, and 
protection supported from the floor is 
not feasible. the meshing part can often 
be protected by mounting in front of it, 
and on the same spindle, a dise of sheet 
metal larger than the pinion. 

The overhead gearing used for trans- 
mitting power from the prime mover to 
various parts of the factory should al- 
ways be amply guarded when it is sit- 
uated low, and high elevated gearing 
should he guarded, for a sufficient dis- 
tance on either side at points that may 
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require to be approached, by means of 
metal tubes or U- or V-shaped metal or 
wood shields, or the permanent plat- 
form system should be used. In either 
case the meshing sides of all toothed 
Wheels should be protected by a cover. 

Where the platform system is used, 
the platform, which is suspended from 
the ceiling and which can be made of 
either metal or wood, should have rail- 
ings on both sides, the one nearest the 
moving parts being kept sufficiently 
clear of wheels, pulleys and belts to pre- 
vent a workman being caught by them. 
Where overhead shafting is situated 
low enough to be within the reach of 
people on the floor, it should always be 
fenced in. Such shafting can be guard- 
ed by a U- or V-shaped trough, sup- 
ported by straps from the ceiling. 

It has been stated very frequently 
that it is impracticable to use guards 
on a rip saw. One will be told that 
guards have been placed on the saws, 
but that the men will not use them, and 
that they take them off. Yet in some 
shops every rip saw is provided with a 
guard, and it has been proved that the 
guard does not retard the work and 
that it is not an inconvenience to the 
Operator. ` 
— If this is the case in one shop, why 
not in another shop? The question re- 
solves itself into this: In one ease, 
guards are provided and the owner or 
manager of the shop insists on their be- 
ing used for the protection of the oper- 
ators; in the other case, the owner is 
indifferent to the safety of his men. He 
elther does not furnish the guards, or. 
if he does provide them, is not insistent 
on their use. One employer appreciates 
his responsibility to his employee and 
takes reasonable precautions to safe- 
guard him from injury. What is said 
regarding the rip saw applies to all 
other dangerous machinery. If there is 
a Willingness and a desire, on the part 
of those responsible, to provide safe- 
guards for everything of a dangerous 
character, then proper safeguards will 
he forthcoming. 

Notwithstanding all the precautions 
taken, accidents will happen. When 
one does occur, it should be immediate- 
ly reported and thoroughly investigat- 
ed. Knowledge of exactly how one 
accident happened will help prevention 
of others of like nature. Foremen of 
departments doing similar work should 
be fully informed of the nature of acci- 
dents. 
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INDIANA ELECTRIC LIGHT ASSO. 
CIATION. 


PROGRAM ME OF INDIANAPOLIS CONVENTION, 


The second annual convention of the 
Indiana Electrice Light Association 
will be held at the Denison Hotel, In- 
dianapolis, Ind., August 17 and 18. 

The official programme is as follows: 

WEDNESDAY, AUGUST 17. 

The morning session will be opened 
with a roll call, after which the min- 
utes of the previous meeting will be 
read. This will be followed by the 
address of the president and the report 
of the secretary. 

The following papers will then come 
up for discussion : 
=- Relation of Central Lighting Sta- 
tions to Supply Houses. Gordon E. 
Varney, Indianaplis, Ind. 

Commercial Value of Low-Head 
Water Power. F. A. Bryan. South 
Bend, Ind. 

Relation of Purdue University to 
Electric Public-Service Companies of 
Indiana. C. Francis Harding, Lafay- 
ette, Ind. 

The Cost of Light. Engineering De- 
partment, National Electric Lamp Asso- 
ciation. 

Ornamental Street Lighting. E. 
Darrow, Indianapolis, Ind. 

Municipal Ownership in Indiana. 
R. A. MacGregor, Connersville, Ind. 

The session will close with the ap- 
pointment of committees. 

THURSDAY, AUGUST 18. 

Methods of Introducing Current- 
Consuming Devices. J. K. McDonough, 
General Electric Company. 

Address. Charles A. Bookwalter. 
Indianapolis, Ind. 

New Developments in Heating De- 
vices. W. F. Hadaway, Westinghouse 
Electric and Manufacturing Company. 

State Supervision of Public Utilities. 
Thomas C. MeReynolds, Kokomo, Ind. 

Feeder and Generator Regulators. 
F. W. Shackelford, General Electric 
Company. 

Steam-Heating Construction. G. M. 
Williams, Indianapolis, Ind. 

Following the reading of the papers. 
the ‘‘Question Box’’ will be opened 
and such questions as have occurred to 
members will be discussed. The meet- 
ing will close with the reports of the 
various committees and the election of 
officers. J. V. Zartman, of Indianapolis, 
is seeretary of the Association. 
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Electrical Notes From Great Britain. 


The report issued by the Victoria 
Falls & Transvaal Power Company tells 
of a big demand for electric power for 
the mining industry of the Witwaters- 
rand. There has been an especially 
important mining activity within the 
Brakpan area and a large extension of 
the overhead network is being made to 
supply the Brakpan mines, Clovertield 
mines, Geduld Proprietary mines, Mod- 
derfontein B. gold mines, Modderfon- 
tein Deep, Modder Leases, New Mod- 
derfontein Gold Mining Company, 
Rand collieries, Springs mines, and 
Van Ryn Deep. These and other con- 
tracts have necessitated big additions 
to generating-plant capacity at the 
several stations, so that when erected 
the total plant capacity will be 155,100 
horsepower, with a further 16,000 
horsepower in steam-turbine-driven air- 
compressors, and will enable a supply 
of 500,000,000 kilowatt-hours per an- 
num to be given, with sufficient reserve 
plant also available. The Marquis of 
Winchester, when placing an exhaust- 
ive report regarding the company’s 
doings before stockholders of a meet- 
ing held in London on July 15, dwelt 
upon the important part that the pro- 
vision of cheap electric power was 
going to play in attracting additional 
industries to the Transvaal, speaking 
also in the same connection of the large 
saving of capital expenditure to mining 
companies, as well as the reduction of 
working costs at the prices at which 
the company had undertaken to supply 
power in bulk, as compared with gen- 
eration at individual mines. In the case 
of the City Deep mine, he said the 
saving in capital was $620,000 in favor 
of “‘purchasing,’’ assuming the month- 
ly capacity to be 65,000 tons; this is 
equivalent to $9,500 per 1,000 tons 
monthly capacity. In works cost the 
saving was estimated to range from 
twelve to twenty-four cents per ton, 
erushed. 

Wolverhampton Corporation electric- 
ity department increased its output of 
energy by twenty-six per cent during 
the past year, owing to the demand for 
factory power. The policy of charging 
power users a low figure is amply justi- 
fied there, it having resulted in the 
attraction of new industries to the 
town, which the financial position of 
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the undertaking with a net profit of 
$26,000 for the year after meeting in- 
terest and loan charges 1s regarded as 
satisfactory. In keeping with the con- 
tinued march of economy, the boiler- 
house plant is to be altered, certain 
proposed improvements promising a 
saving in fuel, labor and repairs of 
$2,000 per annum. The corporation re- 
fuse destructor is to be extended by 
the addition of further boiler and con- 
densing plant and a 500-kilowatt ro- 
tary converter, and the transfer of 
some generating sets to the destructor, 
these alterations increasing the annual 
output from a million to a million and 
a half kilowatt-hours. Wolverhampton 
finds the reduction in revenue due to 
the metallic-filament lamp a much less 
serious matter than it was about a year 
ago. 

Hford’s municipal electricity works 
have turned an annual loss of $1,500 
into a profit of $7,810 mainly because 
of a big saving in coal consequent upon 
an alteration in the machine stokers, 
enabling a cheaper fuel and less labor 
to be used. The Leeds electricity ac- 
counts show that the gross receipts fell 
by $25,000, owing to metal-filament 
lamps, but working expenses were re- 
duced and the output of energy was 
practically the same as in the previous 
year, an additional 750,000 kilowatt- 
hours for power compensating for the 
lamp drop. Sheffield Corporation shows 
a good increase in power revenue, but 
a bigger decrease in lighting, owing to 
the same cause—power increased from 
$94.455 to $117,420: lighting decreased 
from $265,585 to $231,320. It is stated 
that at Wakefield the municipal supply 
has made a loss of $10,000, against one 
of $4,000 in the previous year, for the 
same reason. At a cost of close upon 
$100,000, the Islington Borough Coun- 
cil is going to extend its high-tension 
feeders to four areas in its district in 
order to bring the loading down to a 
safe figure and to meet probable in- 
crease in demand. The borough elec- 
trical engineer, William Gay, made the 
proposition, but the council referred it 
to Sir Alexander Kennedy, who now 
says the expenditure is absviutely nec- 
essary. In order to comply with the 
factory and workshop regulations. Is- 
lington has also to spend $15,000 on a 


new main switchboard for its station. 

A few months ago a brief descrip- 
tion was given in these pages of the 
turbo-electriec locomotive which had 
been constructing at the North British 
Locomotive Works in Scotland accord- 
ing to the Reid-Ramsey designs. We 
then stated that it was hoped that the 
locomotive would shortly be put into 
experimental running on a section of 
main line railway and comparisons 
with ordinary steam locomotion would 
be made. The new turbo-electric en- 
gine has now made a successful run 
from Glasgow to Gartsherrie, on the 
Caledonian & North British lines. It. 
will be remembered that the Heilmann 


` attempt in this direction dates back 


some sixteen or seventeen years, and 
the wonderful development of the tur- 
bine that has taken place in the years 
that have elapsed since then have made 
all the difference in the commercial 
and engineering practicability of the 
idea. Hugh Reid’s present attempt 
bids fair to excite great interest among 
electrical and railway men everywhere. 

We have on several oveasions touched 
upon the very interesang work that 
Dr. F. W. Alexander, the medical offi- 
ver of health at Poplar, London, has 
been engaged upon for the past four 
years in supplying electrolytic disin- 
fecting fuid from a small installation 
set up by him in connection with the 
publie health department. of his bor- 
ough. 

His annual report concerning the past 
year’s working has just been issued, 
and it shows that the demand for the 
tluid was so great that at times it could 
not be met. In the ‘‘intensely hot 
weather’’ the stability of the fluid was 
good, which speaks well for the method 
employed. The total distribution from 
the seven depots was 27,216 gallons, 
the cost of the materials—chloride of 
magnesium, salt, caustic soda, and 
water, also 4,78] kilowatt-hours of 
electricity ¿i three cents a kilowatt- 
hour—beiug $258.12; bottles, corks and 
Juheis costing about $190. Dr. Alex- 
under says that, after working for 
nearly four years and not having been 
eleaned for over twelve months, the 
apparatus was tuken to pieces and 
overhauled. The platinnm wire anid 
slates upon which it is wound were 
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found in perfect condition. .. These 
are the positive electrodes and are 
the costly portion of the plant. In the 
apparatus there are forty pairs of zine 
plates (negative electrodes) and ex- 
perience shows that these last from 
four to five years. The cost of a pair 
of electrodes with nuts and bolts is 
$1.30. It is found that by slightly 
altering the shape of the zine electrodes 
their lives may be considerably in- 
creased and give greater working effi- 
ciency to the plant. The report gave 
particulars of the new plant that had 
heen added during the early part of 
1910. It comprises four electrolyzers 
for an output of twenty-five gallons of 
fluid at a strength of four grams of 
chlorine per liter and suited for a 240- 
volt circuit. 

The containing tanks are made of 
carthenware, which, if well glazed, will 
never wear out. ‘“‘Karthenware is one 
of the best insulating materials. Tanks 
made of slate contain iron (it seems 
impossible to obtain slate free from 
iron) and were being constantly de- 
stroyed by the action of the electric 
current and had to be often replaced.” 
With a current of twenty-five amperes, 
over six grams of chlorine per liter 
are obtained. This efficiency is stated 
to be doubtless due to the new shape 
of the electrodes and to the earthen- 
ware tanks. 

The resistance offered by the electric 
light and railway companies of the 
metropolitan district to the striking 
out of the word ‘‘black’’ from the 
clause in the act relating to:-smoke nui- 
sance has been successful. They were 
able to produce valuable evidence from 
coal suppliers showing the trouble to 
which electrical companies went in se- 
lecting suitable fuels, setting up special 
fuel-testing laboratories, which were 
conducted at considerable expense; the 
care which was sometimes taken by 
themselves in watching their own chim- 
neys so as to warn stokers the moment 
the smoke appeared to become exces- 
sive; the smoke-prevention work that 
they were doing by inducing factory 
owners to abandon their isolated plants, 
which made smoke of their own, and 
use electricity for driving; the money 
expended upon altering equipments, 
preventing smoke as far as possible; 
and showing that it was practically im- 
possible to prevent even black smoke 
when a peak load came on through 
sudden darkness or storm. 
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The trackless-trolley system contin- 
ues to attract attention among English 
tramway authorities. A report in its 
favor has now been made by the gen- 
eral manager of the Plymouth munici- 
pal tramways. Two corporations, Leeds 
and Bradford, have secured parlia- 
mentary powers to run such cars, and 
among the cities which have sent depu- 
tations to the continent to study the 
question are Dundee, Manchester, Liv- 
erpool, Sheffield and Newcastle. In all 
cases their reports have favored the 
adoption of the system in England. 
In his very interesting paper read at 
the Dublin Tramway Congress, Harry 
England expressed the view which 
many appear to hold, namely, that as 
things are the economic limit of tram- 
ways has been almost reached in pro- 
vincial distriets in the United King- 
dom. 

Where the motor omnibuses have 
been tried as feeders they have been 
eventually abandoned, for the simple 
reason that the traffic they have brought 
to the tramways has been more than 
counterbalanced by the loss on their 
own working. One of the principal 
difficulties in the way of the instal- 
lation of the new system in England is 
the cost of securing parliamentary 
sanction. As the Board of Trade is 
understood to look with a certain 
amount of favor on trackless-trolley 
proposals, 1t has been suggested that 
it might facilitate their carrying out 
by granting licenses, avoiding the set- 
ting to work of heavy parliamentary 
machinery for so small a purpose. 

ALBERT H. BRIDGE. 

London, July 30, 1910. 

o 
Pittsburg Land Show. 

Arrangements are being made for 
a mammoth land show, to be held in 
Pittsburg, Pa., October 17 to 29. The 
object of the exposition is to provide 
information to the farmer, the home- 
seeker, and investor regarding land 
openings and developments in all sec- 
tions of the country, and to show sam- 
ples of the mineral, agricultural, horti- 
cultural and botanical products of the 
soil, and to teach the students and 
laymen educational facts concerning 
land reclamation and irrigation. 

The exhibits will include those of the 
United States and state governments, 
boards of trade, chambers of com- 
merce, commercial bodies, land and 
irrigation companies. 
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MECHANICAL PROPERTIES OF 
INSULATING COMPOUNDS.: 


BY R. W. ATKINSON. 

Those mechanical properties of in- 
sulating materials which will be dis- 
cussed are very closely related—brit- 
tleness, saturation or penetration when 
hot, flowing when cold and viscosity. 
In fact the last term includes all the 
others. 

It is these properties which largely 
determine the usefulness of insulating 
materials, there being much more uni- 
formity in electrical properties. In 
order to compare viscosities quantita- 
tively it is necessary to define viscos- 
ity. In absolute terms viscosity 1s 
equal to the tangential force per unit 
area divided by the shear per unit 
time. The definition is somewhat sim- 
ilar to that of the modulus of elasticity 
for elastic materials. Viscosity is equal 
to the stress divided hy the rate of 
strain. 

Now, in many compounds the viscos- 
ity is different for different stresses. It 
is well known that many hard or even 
brittle materials will flow if given 
time. I have demonstrated the char- 
acteristic properties of three typical 
compounds by filling three boxes at the 
same time. When they were cool a 
small screw was laid on each. The first 
is very hard and brittle, but the screw 
has penetrated a considerable distance: 
the second is softer, but still brittle and 
the serew has sunk a long way; the 
third is much the softest and absolutely 
not brittle, but the screw has merely 
made a mark. 

In general, a compound which, when 
apparently fairly hard, will flow in that 
manner, is always brittle. The con- 
verse is also true. The brittle, flowing 
compounds are much more affected by 
temperature changes than are the oth- 
ers. 

For measuring the viscosity at and 
above the melting point some form of 
the Doolittle viscosimeter is best used. 
It consists essentially of a torsion pen- 
dulum which twists a metal cylinder 
in the compound. The pendulum is al- 
lowed to swing and is retarded by the, 
compound. The number of degrees of 
retardation divided by the total num- 
ber swung through is a measure of the 
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viscosity and is proportional to the ab- 
solute viscosity. Measurements with 
this apparatus furnish data concerning 
saturation, penetration, ete. 

Perhaps more interesting is the meas- 
urement of viscosities below the melt- 
ing point. Here use is made of a spe- 
vial oritiee viscosimeter. Means is pro- 
vided for forcing the material through 
the hole by means of air pressure up to 
300 pounds per square inch. Provision 
ix made for controlling and measuring 
the temperature as well as the pressure. 
The viseosity is proportional to the 
pressure required to force out the com- 
pound at a definite rate. 

Here is furnished the explanation of 
the conduct of the brittle, flowing com- 
pound (to be called class A). It is 
found that the viscosity of this class of 
compound is not affected by pressure. 
It will low only ten times as fast at 100 
pounds pressure as it will at ten 
pounds per square inch. Within the 
limits of the apparatus the rate of flow 
is very closely proportional to the pres- 
sure. The  non-brittle, non-flowing 
elass (to be called class B) behaves dif- 
ferently. Some of them would flow 
100, others 1,000, or even 10,000 times 
as fast at 100 pounds as at ten pounds 
and that many times as fast at ten 
pounds as at one pound pressure. 
That is to say very rapid motion 
can be produced by a moderate force 
and conversely a blow producing ex- 
tremely rapid motion will produce only 
a moderate foree and no tendency to 
rupture, whereas the same rapid mo- 
tion of elass A compounds would re- 
quire a large foree—sufficient for erack- 
ing or even shattering. On the other 
hand a very slight foree will in a mod- 
erate length of time eause those of 
class A to flow while not affecting those 
of elass B. 

It 1s desired to call attention to the 
variation of viscosity with temperature. 
The viscosity may change by ten times 
its original value for a change in tem- 
perature of from twenty degrees to one 
hundred degrees Fahrenheit, one hun- 
dred times in twice that number of de- 
grees, and can be measured from less 
than one to more than one million. 

The first reason for making these 
measurements is to compare com- 
pounds made of different materials or 
by different manufacturers. When it 
is once determined what are the desir- 
able characteristies for a given service 
by experiments on one compound any 


other can be compared with it by use 
of the one set of tests. In this way 
very elaborate tests can be made to 
determine just what characteristics are 
necessary for any result. For example, 


it may be found that a compound with. 


Viscosity one at a eertain temperature 
will saturate a certain thickness of 
paper in a given time at that tempera- 
ture. It is unnecessary then to make 
saturation tests on other similar com- 
pounds, 

A second reason is to determine more 
accurately the effeets of mixing differ- 
ent compounds; and not least is the 
maintenance of permanent standards. 
llad one not had the same experience 
when making guesses, oneself, it would 
be amusing to see the mistakes made by 
experieneed practical men in trying to 
recognize the old standard compound 
that they have made and handled for 


vears. 


— _~»--e_____-- 


Wisconsin Commission News. 


The Menominee and Marinette Light 
and Traction Company has submitted a 
schedule of rates for eleetrie heht and 
power for the approval of the cominis- 
sion. The company wishes to reduce 
its primary rate for lighting from thir- 
teen to eleven cents; the secondary 
rate from eight to seven cents, and the 
excess rate from four and one-half 
to four eents. The power rates sug- 
vested by the company consist of a 
service charge of fifty cents per month 
per horsepower, with a ourrent charge 
scaled aecording to the size of the ìn- 
stallation, beginning with a rate of 
three and one-half cents for installa- 
tions of twenty horsepower or less, and 
dropping to three-quarters of a eent for 
installations of over 500 horsepower. 
The eommission stated in connection 
with the power sehedule proposed by 
the company that, ‘While the proposed 
rates are, in fact, material reductions, 
the objection can well be made that 
the proposed schedule fails to recog- 
nize the fundamental principle that 
rates should be based on the demand 
as well as connected load. There is 
nothing to prevent a consumer with an 
installation larger than another con- 
sumer and who uses less current than 
the latter from receiving a cheaper rate 
per kilowatt-hour eonsumed.” The 
commission recommends a power sehed- 
ule worked out on the same lines as 
laid down by the commission in the 
Madison Gas and Eleectrie decision. 
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The company gave as its reason for re- 
ducing rates the fact that its water- 
power plant will soon be in operation. 

In its decision after an investigation 
of the rates charged by the Chippewa 
Falls Water Works and Lighting Com- 
pany, the commission ordered the fol- 
lowing rate schedule into effeet: Pri- 
mary rate, thirteen cents per kilowatt- 
hour for energy used equivalent to, or 
less than, the first thirty hours’ use 
per month of the active connected load. 
Secondary rate, eight cents per kilo- 
Watt-hour for additional energy used 
equivalent to, or less than, the next 
sixty hours’ use per month of the 
active connected load. Excess rate, five 
cents per kilowatt-hour for all energy 
used in excess of the above ninety 
hours’ use per month of the aetive con- 
nected load. 

In Class A, consisting of residences, 
flats and private rooming houses where 
the total connected load is equal to or 
less than 500 watts nominal rated ca- 
pacity, sixty per cent of the total con. 
nected load shall be deemed active: 
Where the installation exeeeds the 
above value, one-third of that part of 
the total connected load over and above 
00 watts shall be deemed active. 

Class B consists of stores. saloons, 
theaters, depots, halls, banks. ete. In 
this class eighty per cent of the total 
connected load is deemed active exeept 
such portion used for signs, window 
and showease lighting, where twenty 
per cent shall be deemed active. 

In Class C, whieh includes factories, 
hotels, clubs, churches, publie build- 
ings, ete.. fifty-five per eent of the total 
connected load shall be deemed active 

A minimum bill of $1 per month is a 
part of the schedule. 

The commission states that the eom- 
pany shall not be required to install 
meters at its own expense for any eon- 
sumer m Class A having an installa- 
tion of less than five fifty-watt lamps 
or the equivalent thereof, nor for any 
consumer mm Class B or © using less 
than three fiftv-watt lamps or the 
equivalent thereof. 

—_——_~-¢—___ 
Westinghouse Buys Electric Line. 
The Westinghouse Eleetrie and Man- 

ufacturing Company has purehased a 
controlling interest in the Interworks 
Railroad which runs from East Pitts- 
burg, through the boroughs of Turtle 
Creek, Wilmerding, Piteairn, and Traf- 
ford City, a distance of about seven 
miles. 
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AMERICAN SOCIETY OF MECHAN- 
ICAL ENGINEERS. 


JOINT MEETING WITH THE BRITISH INSTI- 
TUTION OF MECHANICAL ENGINEERS. 


A joint meeting of the American So- 
ciety of Mechanical Engineers and the 
Institution of Mechanical Engineers 
was held in England during the week 
of July 25. At the meeting on July 
30 in London the subject for discussion 
was the electrification of railways. 
Three of the papers which were pre- 
sented have been already abstracted in 
the ELECTRICAL REVIEW AND WESTERN 
ELECTRICIAN for July 2. They are 
‘Electrification of Railways,” by 
George Westinghouse; ‘‘Economics of 
Electrification,’’ by William B. Potter; 
and ‘‘Electrification of Trunk Lines,”’ 
by L. R. Pomeroy. 

Two other papers on the same gen- 
eral subject were presented at the 
meeting by members of the British In- 
stitution. These were ‘‘ Electrification 
of Suburban Railways,” by F. W. 
Carter, and ‘‘The Cost of Electrically- 
Propelled Suburban Trains,’’ by H. M. 
Hobart. Abstracts of these are given 
helow: 


ELECTRIFICATION OF SUBURBAN RAILWAYS. 


Many British railways have, so far as 
their suburban passenger traffic is con- 
cerned, been affected very adversely in re- 
cent years by the great and increasing com- 
petition of tramcars and motor-omnibuses. 
The companies concerned appear undecided 
at present between giving up a great por- 
tion of this traffic permanently and endeav- 
oring to regain it by electrification of their 
suburban lines. The latter expedient, al- 
though an expensive one, has invariably 
been found successful in regaining much of 
the lost traffic, and the problem confronting 
a company in regard to any of its suburban 
lines is that of determining whether the 
expected gain from electrification will jus- 
tify the expense to be incurred. Modern 
electric railway apparatus leaves little to be 
desired in the matter of freedom from break- 
down, the delays from al] causes, electrical 
and mechanical, during December, 1900, av- 
eraging about thirty-three seconds per day 
per train on the District Railway, and only 
two and one-half seconds per day on the 
Underground Electric Railways tubes. The 
total cost for maintenance and repairs of 
rolling stock on these lines does not exceed 
1.2 cents per car-mile. There are eighteen 
suburban electric railways at present work- 
ing in Great Britain, including seven tube 
lines, These comprise about 200 miles in 
all and are mostly operated on the mul- 
tiple-unit system, employing motor coaches 
of the saloon type. In typical suburban 
service the greater part of the energy input 
is used in accelerating the train. The energy 
consumption per ton-mile depends princi- 
pally on the nature of the schedule and is 
a good measure of the difficulty of a sched- 
ule. An even better measure of this is the 
uniform acceleration that could cause the 
train to reach the mean running speed in 
a distance equal to the average distance 
between stations. A high initial rate of ac- 


celeration involves great mechanical strains 
on the tracks, and should not be employed 
unless the schedule makes it imperative. 
The equipment losses during acceleration 
are of the same order of magnitude in the 
direct-current as in the single-phase system, 
in spite of the rheostat losses in the former. 
The performance of a given electric train 
under given conditions of suburban service 
can be very closely predetermined, for the 
factors liable to uncertainty have but small 
effect on the result. Schedule calculations, 
however, are inadequate by themselves to 
determine the question of suitability of an 
equipment, as the limiting features are usu- 
ally connected with the heating of the 
motors, which depends on the losses in the 
motors. These losses are much greater in 
the single-phase than in the direct-current 
system. In the author’s opinion, there ap- 
pears little prospect of the general electrifi- 
cation of British railways, as there seems 
to be no advantage apparent which would 
justify the expense. In the case of heavy 
suburban service only is there prospect of 
commercial advantage accruing from elec- 
trification, and, while there may be other 
local opportunities for electrical operation, 
there is at present no indication that the 
steam locomotive can be superseded with 


_ advantage for ordinary main-line work. 


COST OF ELECTRICALLY PROPELLED SUB- 
URBAN TRAINS. 


Electrical propulsion permits of increased 
speed and capacity, relieves congestion and 
increases revenue for suburban passenger 
traffic, while it permits the retention of 
steam-locomotive methods in long-distance 
traffic. Different systems of electrical pro- 
pulsion of suburban trains vary greatly as 
regards the capital outlay per train and as 
regards the energy consumption per train- 
mile. In any electrification project it is 
therefore necessary not only to compare 
electrical with steam-locomotive methods. 
but also to compare various electrical meth- 
ods. Preliminary cost estimates are facili- 
tated by assuming that the railway will 
purchase its electricity from supply com- 
panies owning all works up to the distrib- 
uting system and supplying the current in 
the form in which it is to be consumed by 
the train. The chief items of cost, which 
differ from those of steam-locomotive meth- 
ods and which vary with different electrical 
systems. are: (1) Cost of the electricity; 
(2) annual charges for the rolling stock; 
(3) cost of the distributing system (over- 
head trolley or third rail end the necessary 
feeders) between the point where the sup- 
ply company delivers the current and the 
trains. Mr. Hobart makes the assumption 
in his paper that the third item is inde- 
pendent of the particular electrical system 
employed and that the estimates are nar- 
rowed down to the first two items, which 
for suburban service take about thirty-five 
or forty per cent of the gross receipts. The 
direct-current system provides, per ton of 
equipment, eleven horsepower at the axles 
(averaged over the journey), as against six 
horsepower per ton in the single-phase sys- 
tem. In either system the cost is about 
$625 per ton of equipment. For a service 
where trains pass in each direction at in- 
tervals of twelve to fifteen minutes, repre- 
sentative figures for the cost of the elec- 
trical energy delivered to the railway com- 
pany in the required form from the sub- 
stations are 1.75 cents per kilowatt-hour for 
direct-current and 1.40 cents per kilowatt- 
hour for single-phase supply. Taking into 
account that the total consumption (after 
allowing for non-remunerative train move- 
ments and for unavoidable departures from 
the regular time-table) is about thirty per 
cent greater than the consumption per re- 
corded train-mile, the cost of electricity per 
train-mile is computed by the author to be 
from twenty to thirty cents for 180-foot 
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single-phase trains and from twenty to 
twenty-six cents for similar direct-current 
trains. The lower values are for a moderate 
service, such as twenty-two miles per hour 
with one stop each 0.88 mile, while the 
higher values are for a rather severe serv- 
ice, such as thirty miles per hour with one 
stop each 1.32 miles. The annual charges 
for the rolling stock are computed as 17.2 
to 21.0 cents per train-mile for single-phase 
trains and about twelve cents per train-mile 
for direct-current trains. Thus the sum of 
the energy charge plus the annual fixed 
charges for single-phase trains is about six 
cents higher per train-mile in moderate 
service and twelve cents higher in severe 
service than it is for direct-current trains. 
The estimates, as worked out in Mr. Ho- 
bart’s paper, show that for suburban pas- 
senger traffic the direct-current system has 
very decided advantages over the single- 
phase system, and these advantages are 
greater the more severe the service—that 
is, the greater the schedule speed and the 
shorter the distance between stops. This is 
the precise work where electrical methods 
afford to railways commercial advantages 
unattainable by the steam locomotive. The 
author concludes that for services where 
there are many miles between stops and 
where considerable time elapses between 
successive trains, the use of steam loco- 
motives permits commercial advantages un- 
attainable with any electrical systems com- 
prising the feature of transmitting the en- 
ergy to the train. 


The discussion was opened by H. F. 
Parshall, of the Central London Rail- 


way. He pointed out that both the 


New York Central and New Haven 
Railroads were handling a class of traf- 
fic that could not be handled by steam; 
but he did not regard the New Haven 
Railroad as an electrical system since 
the usual safeguards as to reliable 
operation had been most studiously 
eliminated and the system as it stood 
would not be operative in Great 
Britain. 

As regards Mr. Westinghouse’s pa- 
per, he pointed out that it was errone- 
ous to state that transmission was the 
principal element to be considered in 
respect to electric traction installa- 
tions; that, owing to the regulations 
of the Board of Trade in this country, 
the transmission system as a whole was 
a great deal more expensive than in 
the United States, and that the cost of 
the transmission system, including en- 
ergy losses, and capital charges, was 
about fifteen per cent of the total as 
against forty-five per cent chargeable 
to the electromotive outfit, and thirty- 
five per cent of the power-station 
charge. He pointed out that the cost 
of the transmission system, even under 
the extravagant conditions obtaining 
in Great Britain (which did not ohb- 
tain in America) was but one-third of 
the cost of the electromotive installa- 
tion and that in applying the differ- 
ences commonly recognized and proved. 
the difference between single-phase and 
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contimuous-current motors would more 
than wipe out the whole fifteen per 
eent in the transmission system. He 
further pointed out that if the energy 
were transmitted single-phase, the cost 
of copper in the single-phase, with the 
same power-factor, would be one-third 
more for the alternating-current sys- 
tem than for the direct-eurrent system ; 
also that allowing for ten per cent ad- 
ditional loss for the rotary converter 
of the direct-current system, for equal 
current density, the cost of copper with 
power factor 0.75 would exceed by 
sixty per cent that of the direct-current 
system and for equal energy loss would 
be double that of the direct-current 
system, always on a basis that the alter- 
nating-current train outfit was as effi- 
cient as the direct-current outfit. 

In conclusion, he stated that the 
direct-current system was the only one 
known in the present state of the art 
that could compete with steam in the 
classes of installation to which electric- 
ity 18 generally applicable; that is, to 
urban, suburban and dense interbor- 
ough traffic. 

J. Dalziel, of the Midland Railway 
Company, who has been jointly respon- 
sible for the design and equipment of 
the single-phase line between Heysham 
and Morecambe, did not agree with the 
view that the electrification of main- 
line railways was out of the question. 
In fact, he believed it was compara- 
tively imminent. It was certainly com- 
mercial and the most important prob- 
lem was to find a general system to be 
adopted universally. He disagreed 
entirely with the remarks of Mr. Ho- 
bart, for the single-phase system cer- 
tainly did not possess all the disadvan- 
tages attributed to it. It was also 
important to remember that the general 
conclusion arrived at, at the recent 
International Railway Conference at 
Berne, was in favor of the single-phase 
system. It was his opinion that much 
expense could be saved in avoiding the 
doubling of main-line tracks by the 
adoption of electricity. Another factor 
which was overlooked from the point 
of view of expense to the railway com- 
panies was that it would be possible to 
burn a much cheaper quality of coal in 
a central power station than is now 
possible in locomotives. Another fac- 
tor in favor of electrification in this 
country was the large amount of ter- 
minal and shunting work which was 
done. The Midland Company’s single- 
Phase line had only had four hreak- 


downs in two and a half years and 
none of these were due to the use of 
the single-phase system. Dealing with 
Mr. Hobart’s figures of comparison 
between the continuous current and 
single-phase systems, Mr. Dalziel con- 


tended that these were all based upon 


the Siemens equipment and not the 
Westinghouse equipment, and further, 
that the general conditions assumed, 
in order to get the comparison, were 
not those under which the Morecambe- 
Heysham line was working. 

Mr. Stone referred to the excessive 
rail wear on lines using the multiple- 
unit system and remarked upon the 
fact that on the City & South London 
Railway, where electric locomotives are 
used, the wear was not so marked. 
He thought this pointed to the neces- 
sity of having a greater proportion of 
the driving power on the front motors 
and so keep all the drawhars tight 
instead of as at present, with the mul- 
tiple-unit system, having them slack, 
which resulted in a crushing up of the 
carriages at the moment of starting. 

C. F. Seott, of the Westinghouse 
Kleetrie & Manufacturing Company, 
thought that Americans had devoted 
most attention to systems rather than 
the general features of the application 
of electricity to railway working. The 
reason for using electric motors was not 
to save power, but in order to efficiently 
use more power. He looked to the elec- 
trification of railways as a means of 
saving much expensive widening of 
tracks. He rather deprecated such 
comparisons as Mr. Hobart had made 
heeause the slightest error in the as- 
sumptions lead to very erroneous re- 
sults and it rather looked as if there 
were some errors of this sort in Mr. 
Hobart’s ease. A matter which needed 
some consideration was the cost of 
power which, in Mr. Pomeroy’s paper, 
was given as sixty per cent of the total 
cost of working. He disagreed with 
Mr. Potter’s suggestion as to the num- 
ber of cars necessary for running a 
service—namely, two in the sheds for 
every one running. In his opinion, for 
pure trunk-line working, the single- 
phase system was the only one, and it 
was interesting to note that the only 
real trunk line being operated in 
America by electric traction—namely, 
the New York-New Haven line—was 
now purchasing new locomotives and 
going in for extensions generally upon 
the single-phase system. 

Philip Dawson sent a telegram re- 
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yretting his inability to be present. and 
pointing out that all Mr. Hobart's com- 
parisons had been founded on errone- 
ous data which vitiated all his coneln- 
SIONS. 

H. M. Hobart, referring to Mr. Pot- 
ter’s paper, agreed that perhaps for the 
100-mile line mentioned, single-phase 
might beat continuous current, but in 
those cases, where single-phase was 
cheaper than continuous current, steam 
would beat them both. 

Angus Sinclair did not think that 
there was much possibility of electric- 
itv beating steam for freight traffic in 
the United States for a long time to 
Come. 

J. G. Wilson, of the Great Eastern 
Railway, did not think it would be wise 
at present to standardize a system of 
electrie railway working. It seemed to 
him that on railways having a heavy 
suburban traftie, such as the Great 
Kastern, the  direet-current system 
would be cheapest whilst on a line such 
as the Great Northern, with a heavy 
mineral traffie, the single-phase system 
would be the best. In view of the im- 
mediate advantages of the electritica- 
tion to Individual lines he did not think 
it wise to postpone general electrifiea- 
tion for the sake of the problematical 
advantages of a standard system in the 
future which would enable interchange 
of traffic to take place. 

Professor Hutton thought the eondi- 
tions of railway working in cities need- 
ed consideration before the long lines 
running into the country. He thought 
it would be a long time before the lat- 
ter would need to be converted to 
electric traction. 

J. A. F. Aspinall, of the Lancashire 
& Yorkshire Railways, said that his 
experience was that heavy electric loco- 
motives with large hearing surfaces and 
large journals based upon steam loco- 
motive practice were hecoming neces- 
sary. At present the center of gravity 
was very low and the weight was not 
spring-borne; hence the wear and tear 
on the rails was excessive. No general 
manager could afford to close his eyes 
to the possibilities of any system of 
electric traction in order to utilize the 
rolling stock to the greatest extent. 
The feature of railway working at 
present was the extraordinarily small 
amount of time that the locomotives 
were doing useful work. Figures had 
been collected which showed that for 
only twenty-eight per cent of their 
time were locomotives in use. 
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A UNIQUE PLANT AT QUINCY, ILL. 


BY C. L. VESTAL. 


Within the past year the Soldiers’ 
and Sailors’ Home, at Quiney, Ill., has 
put into operation a neat little power 
station for its own exclusive use. Here- 
tofore whatever power has been neces- 
sary has been furnished by the Quincy 
Gas and Electric Company. For a 
number of years past, however, there 
has been each vear an effort made to 
induce the state to authorize the con- 
struction of an independent plant, and 
this effort has finally been successful. 

The boiler installation for this plant 
consists at present of four 225-horse- 
power water-tube boilers and two fire- 
tube boilers of 125 horsepower each. 
The total boiler-horsepower is thus 
1,150, which is more than twice as 
much as is ever needed for power alone, 
but all of the buildings comprising the 
Home are heated with steam direct 
from these central boilers. The latter 
are equipped with mechanical stokers. 

In the power room there are two 
engine - type sixty -cycle three - phase 
alternators. Both engines, the larger 
of 225 horsepower and the smaller of 
125, are of the Ball make, simple and 
non-condensing. The generators are of 
the revolving-field type, the larger of 
150 kilowatts rated capacity, and the 
smaller of seventy-two kilowatts. The 
larger is designed for 150 revolutions 
per minute, and the smaller for 300. 
The primary pressure is 230 volts. 

There is one belted exciter of the 
usual pressure—125 volts—and one 
motor-generator exciting set. The 
motor for this is of the induction type, 
with squirrel-cage rotor, and is rated 
at fifteen horsepower at 1,150 revolu- 
tions per minute. The generator has 
a rated load of ninety-six amperes. 

From the six-panel switchboard this 
little plant supplies all the power neces- 
sary about the Home. There are now 
connected about fifteen motors, mostly 
induction, ranging from one-half horse- 
power up to twenty. These are used 


in the kitchen. machine shop, laundry, 
and for pumping purposes. In addition 
there are several hundred incandescent 
lamps, and a number of the usual 7.5- 
ampere alternating-current arcs. 

Transformers have been used very 
liberally. In fact, to transmit the en- 
ergy only a few blocks it is stepped 
up to 2,200 volts secondary, and then 
down again to whatever working pres- 
sure is necessary for the motors or 
lights. 

The casual visitor who knows any- 
thing of the electric generation and 
distribution of power is not impressed 
with the economy or efficiency of this 
little plant. In the first place one 
would have thought that since simple 
non-condensing engines were to be used 
the exhaust steam might easily have 
been utilized to supply much of the 
heat, and thus have caused the neces- 
sary boiler capacity to be reduced. But 
even if this, because of its small ratio 
to the total amount of steam heat 
necessary, were not considered worth 
while, it looks as if there were a great 
waste of money in transformers. The 
primary pressure of 230 volts, which 
could just as well be 220, is ample for 
transmission over any distance from 
the plant within the Home grounds, as 
this is probably in no case more than 
one-half or three-quarters of a mile, 
and is commonly much shorter. It 
would seem probable that the actual 
loss of energy in the transformers is 
now as great as such loss would have 
been in using the direct primary volt- 
age for the incandescents and motors. 
This means that the cost and upkeep 
of most of the transformers is just that 
much money thrown away. 

There is also in the power room a 
steam-operated York refrigerating ma- 
chine, which supplies refrigeration for 
the Home kitchen a short distance 
away. 

—e 

The new power building which is to 
be erected at St. Paul, Minn., will be 
seven stories in height and 86 by 300 
feet in size. 


HIGH TENSIONS AND LINE CAL. 
CULATIONS.: 


BY A. R. GARNIER. 


The calculations and conclusions here 
following are the result of study and 
observation of the practical working 
of the high-tension transmission lines 
lately put in operation: 

Choice of the Transmission Voltage.— 
Economy is paramount in this, but the 
algebraic expression of this evident 
truth is very difficult on account of the 
varying factors entering in the calcula- 
tions. In fact, while the cost of con- 
ductors decreases with the increase in 
voltage, the cost of machinery, auxil- 
lary apparatus and protection in- 
creases. It is due to this that while 
an economic law can be established eas- 
ily for lines of average length, it is 
more difficult to define mathematically 
for long-distance lines in which copper 
economy increases more rapidly with 
the tension than the concomitant aux- 
iliary expenses. Table I may be useful 
in regard to this. 


TABLE I. 


Length of the line Approximate economical 


in miles. voltage. 


Less than 1.0 500 to 1,000 
1.0 to 1.5 1,000 * 2,200 
1.5“ 3 2,200 * 6,600 
3 ‘40 6,000 ‘* 13,200 

10 * 15 13,200 “ 22,000 
15 ‘ 20 22,000 ‘* 44,000 
20 40 44,000 * 66,000 
40 ‘* 60 66,000 ‘< 88,000 
60 ‘* 90 88,000 ** 110.000 


Frequency.—Ilf we consider only the 
transmisson line, low frequencies are 
to be preferred, as the inductions and 
the proportional charging current de- 
crease. Inductance = 2 7 f L, where 
f = frequency; L = self-induction. 
Charging current = 2 7 f C E, where 
C = capacity, E = voltage. But the 
natural frequency of the line is f = 


5035/\/L C, and by calculation it can 


-be shown that danger from harmonics 


is less in low-frequency lines. 

Corona Effect-—Observations show 
that: (1) Under given atmospheric con- 
ditions the corona effect only starts 
when a critical value of the voltage 1s 


Electricien 


L’ 
a Translated and abstracted from a i910. 


for January 15. April 23 and 30, and Jun 


AL. 


Aneust 13, 1910 


reached, this value inereasing with the 
diameter and distance apart of con- 
ductors. (2) The above observation is 
valid either with sohd or stranded 
conductors. (3) Above the eritical volt- 
age, losses increase rapidly with the 
voltage. They are a funetion of the 
atmospheric conditions and consequent- 
Iv vary from one locality to another. 
The presence of solid or lhìquid parti- 
cles (smoke, dust. snow, humidity) in- 
creases the losses. Rain does not seem 
to have any appreciable intluenee. (4) 
The eonduetor material has no intlu- 
ence on the corona effeet, whose mag- 
nitude depends upon the maximum 
value of the voltage wave. 

Table II, caleulated from a large 
number of observations, gives the value 
in kilovolts of the approximate critical 
voltage for usual interaxial distances. 

Distance Betircon Conductors.—Table 
HHI is in accord with actual practice for 
normal wind velocities. 

Kelvin Effect—For the usual con- 
ductors and frequencies the increase 
in resistanee due to skin effect is a 
negligible quantity; in a solid con- 
ductor twenty millimeters in diameter 
it is cat sixty eveles) only 2.5 per cent. 
and smaller than that for a stranded 
cable. When armored eables are used 
it must be taken in consideration as 
the presence of magnetic material in- 
creases considerably the Kelvin effect. 

A/imintum as Line Matcrial.—lt gives 
(1) Keonomy in labor cost and weight 
of support on account of its lower 
weight. (2) The system induetance is 
increased. This is due to its higher 
elongation and tension coefficient. The 
sag being greater for the same span 
length, longer poles and a greater dis- 
tance between conductors are required. 
(3) The relatively low fusion point ìn- 
creases arcing dangers, and the larger 
diameter of the conductors increases 
the wind action. 

Nel feinduction.—Three conductors ar- 
ranged in an equilateral triangle will 
have less inductanee than when in one 
plane, the distance between conductors 
being the same. 

Mutual Inductance of Two Lines.—- 
The inductive effeet of one line on anv 
other is related to the algebraic sum of 
the Nuxes in the econduetors of the in- 
ducing lines, and it ean be eliminated 
hy an even number of transpositions of 
the two lines. 

Capacity.—Capacity #n electrostatic 
units for centimeter length of line of 
two conductors is given by 


1C=4L(D—r)/r 
where D = the interaxial distance of 
the two conductors, r =: radius of con- 
ductors. 
The author then proceeds to establish 
some formulas for econonnecal line eon- 
struction. For a given difference of 
potential at the distributing end and 
a fixed output at the generating end, 
a mathematieal expression of the most 
economical line Joss in ratio to the gen- 
eration and installation cost can be de- 
rived. 
The line losses are due to the resist- 
ance only while the voltage drop is a 
function of this resistanee and the re- 
actance; and the annual cost of the line 
is made up of two factors, namely; the 
one resulting from the Joule effect, the 
other from the rate of interest and de- 
preciation on the capitalized installa- 
tion cost. 
If we let 
U =potential difference at the distrib- 
uting end, 

P. P'=the kilowatt output at the gen- 
erating, distributing end, 

L-=the length of the line (single con- 
duetor), 

F =the cost per kilowatt-vear at the 
generating end, 

a=the cost per unit length of the con- 
ductor, 

f=-the rate of interest and depreciation 
on the conductors, 

r=the resistance in ohms per kilometer, 

p—the weight per kilometer, per square 
centimeter, 

=the total resistance of the line., 

S=the cross-section in square centime- 
ters. 5 

r.x'—the loss in percentage of P,P’, 

The formulas to be used for econom- 
ital loss and cross-section are as fol- 
lows: 

For a monophase line, 


ee 
SON ECE A 
= 2000 (1 — x PF Prl 
xl? cos? e 
where A has the valne 
JW) Paf l?r 
cos? ? 


4000 x890 x2 x 0.1 x 1508 & 0.17 


df j 0.722 


- ùs 


For a three-phase line we may substi- 


= N BKB 107 
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sideration that the cross-section of each 
conductor is Just half of the one that 
would be used for an equivalent single- 
phase system, that is, for equal drops 
and losses, there is a 25 per cent gain 
in the weight of the conducting metal. 
we have | 


E 


yE Nett 43y 


1000 POA — x Prk 
a UË eos? Y 


As generally the caleulated value of 
S does not correspond to a standard 
eable section, it is neeessary to adopt 
the nearest value of eross-section and 
calculate the value of za’, the corres. 
ponding loss. 

If we let 
S'=the standard cross-section to be 

used, 
h'—the eorrespondins total resistence, 
R' P x! 
we have operas a = » 
(2 eoste (1l—x«'y: A 
1 (YA +1) +N] 


from whieh x 
2A 


Which ean be used either in single or 
three-phase work. 

Calculation fora Migh-Tension Trans- 
mission Line.— As an example, consider 
a three-phase line for 20.000 kilowatts 
and fifty eveles, current to be trans- 
mitted a distance of 150 kilometers with 
eos ¢ = 0.8). 

If the eost per kilowatt-vear is esti- 
mated to be 400 franes, the rates of 
interest and depreciation are taken as 
ten per cent, and copper is chosen for 
the conductor, then the known quanti- 
ties are 

L150. F -400, f- 010, p -590 kilo- 

grams, a--2 franes. 


If the average temperature is taken as 
15° Centigrade, then we have r= 0.17. 
The quantities to be determined will 
then be (1) the potential difference at 
the reeeiving end, and from Table I 
we will take it as 100,000 volts. (2 
The most economieal loss. Substitutine 
in the formula for t. we have 


= a52? x 10° 


and then 


== = 0.0266 


$ x 400 x 10'® +3 x NP x 10° 


tute ïA for A. and taking into con- 


then the most economical line loss is 
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2.66 per cent. (3) Conductor cross- 
section. Substituting in the equation 


S= = 0 0x0.722x0.0206 
As the standard commercial cross-sec- 
‘tion nearest to this is 2.44, this will 
be used and z! (corresponding line 
loss) can be calculated. (4) Conductor 
weight is given by 3ZS'p and equals 
3 1502.44 890 = 977,220 kilograms. 
(5) Conductor cost is 977,220 2=1,- 
954,440 franes. (6) Annual interest 
and depreciation is ten per cent of this 
or 195,444 franes. (7) Resistance per 
single conductor is given by 
= r% = 0.1 5p = 10.2 ohms. 
With the increase due to the Kelvin 
effect taken for the conductor and fre- 
quency used as 1.65 per cent, we have 
R=10.2 (1+0.0165) =10.37 ohms. 
(8) Real line loss.—It is now possible 
to ealeulate the real line loss with the 
standard cross-section (2.44) used. 


TABLE H. 


Diameter of the wires in 


Interaxial millimeters. 
distances. 3 5 12 25 
OF Bunce ee eed ek oe i) 39.0 64.0 161.0 
BQN e & cadet oh, aot 26.5 46.0 78.0 230.0 
VOU. argotean elke 30.0 53.0 92.0 300.0 
25 ee eee eee 846 62.0 110.0 390.0 
KOMD, ee tong de ew ee 39.0 69.0 124.0 460.0 
l ; 1000 RP 
In fact. if we put K= ~; 
UP COS” ¢ 
we have 
1000 x 10.368 x 20000 
K = = = .02 87 


10° x 0.722 
aud substituting this value in the for- 
mula for z! we get 


ı— 1.0574 + V1. 1.1148 
0574 

(9) Power loss on the line. —This loss is 

RI?=Pz' or, in our ease, 20,000 .0278 

=506 kilowatts. 

(10) Power delivered at 100,000 volts 

with a power-factor 0.85, we have 

20,000—556= 19,444 kilowatts. 

(11) Kilovolt-amperes delivered at the 

receiving end.—This is given by the 

ratio 


= 0278 


x 


= = 22,875 
0.85 
(12) Current 
22,875 i 
7 / 
100,000 v 3 
TABLE M. 
Voltages. Distance in meters. 
D a hate Se il ates Gee oOo ke ee a 0.70 
PaO ogni kot a aie nd vise ao wre 1.00 
MEDIA oie es, Bock ue uno Rg ta ial ani: Gorath os te ge Tw a 1.25 
A, < duis tod aategn E iW le ae E E 1.60 
COME Hd eo oe ats. 2g a8) Pe ted Ana a Lc 68 1.90 
PERL 3 ahptachanin, ate Navel ga tae ETO 2.25 
GAE e eek E E EEE sik og 2.50 
DOO SIU ea ee Anes Bk e re aeea SNO 


TOMO aaa oecs Uo wee Ee tee oe See a8 3.00 


_ 1000(1—.0266) * x 20000 X. 17x150 


(13) Space between conductors.—It will 
be taken from Table III as 2.5 meters. 


= 2.5 square centimeters 
(14) Line capacity. The capacity be- 


tween two conductors can be computed 
from the formula 


= .012 
D o 
log-— 
2 
microfarads per kilometer, or 
,_ O12 
C= 9590-0049 
log 9 


Total capaeity of the line =0.005XxX 150 
=0.750 microfarads. 

(15) Charging current per single con- 
ductor is 


6.28 X 50 X 0.75 X 100,000x107 °= 23.55 


(16) Self-induction. The conductor be- 
ing braided, of a diameter of twenty- 
millimeters. we will apply the formula 
L=.+46 log D;:r+0.05 and taking D= 
2.5 meters we have L=1.153 millihen- 
ries, from whieh the self-induetion of 
the line (single conductor) is 

1.153x150=173. millihenries. 
(17) Inductive reactance. For a single 
conductor and per kilometer it is equal 
to 2"fL, and in our case 

23.1430 0.00115=0.862. 
The three-phase reactance will be 

1.732 0.862=0.627 per kilometer. 
The total line reactance will be 
u o2i X lo=94 ohms. 

(IS) Natural frequency of the line. 
This periodicity F is 


aa i 1000 
=6.28 VLC ~ 6.28 +0.173Xx0.75 — 
— 


Electric Light System at Gary, Ind. 

The Gary Heat, Light and Water 
Company, which supplies electricity for 
commercial and domestic purposes in 
Gary, Ind., is a subsidiary of the Indi- 
ana Steel Company: which operates the 
steel plant. The electric company has 
a modern and very ornamental sub- 
station, in connection with its motor- 
driven water-pumping plant. This sta- 
tion receives 6,600-volt, twenty-five- 
cycle, three-phase energy from the 
blast-furnace gas-engine-driven gener- 
ating station of the steel company, 
transforming it to 2,200 volts for local 
distribution, and also supplies 150 
street-lighting series ares with sixty- 
eyele energy through motor-generator 
frequency changing sets and constant- 
eurrent transformers. 
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The Gary substation represented the 
most modern and approved practice at 
the time of its construction two years 
ago. It was laid out to serve the future 
eity of 200,000, which the steel com- 
pany’s actuaries predict must event- 
ually be located at this point. As the 
result of the ample transforming equip- 
ment installed, the Gary substation at 
present has the distinction of supply- 
ing more energy for its own transformer 
losses than is purchased by all its con- 
sumers. According to the station in- 
struments, of about 110,000 kilowatt- 
hours supplied monthly to the substa- 
tion, only 30,000 are charged for on 
customers’ meters. The present popu- 
lation of the city is 22,000, although 
this figure is growing rapidly. The 
company now has 1,200 electric cus- 
tomers, each using an average of thirty- 
five kilowatt-hours per month. The 
lighting rates are eleven cents per kil- 
owatt-hour for the first fifty kilowatt- 
hours, ten cents for the next twenty- 
five, nine cents for the next twenty- 
five, eight cents for the next 200, and 
seven cents for all over 300 kilowatt- 
hours’ monthly consumption—al] sub- 
ject to a ten per cent discount. The 
power rate is seven and one-half cents 
per kilowatt-hour, for one hour’s use 
per day of the rated horsepower of 
motor, after which the charge drops 
to three and one-half cents per kilo- 
watt-hour. Lower rates are available 
for power customers whose monthly 
hills are over $50. 

Broadway. the principal thorough- 
fare of Gary, has special street illumi- 
nation employing series tungsten lamps 
on ornamental posts. Each regular 
post carries two sixty-watt and one 
100-watt series tungsten lamps, while 
the special standards marking the 
street intersections are fitted with ‘an 
extra pair of arms carrying two sixty- 
watt tungstens at right angles to the 
regular arms. This lighting is in addi- 
tion to the reguiar city are lamps 
mounted on the center trolley poles at 
300-foot intervals. 

The series circuits are supplied with 
a constant current by tube-type regu- 
lating transformers, from the 2,200- 
volt, twenty-five-cycle secondaries of 
the substation transformers, which re- 
duce the 6,600-volt transmission poten- 
tial from the steel-plant power-house. 

Leonard Fitzgerald is superintendent 
of the Garv Meat, Light and Water 
Company.—From The Iron Trade Re- 
view. 
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CONCLAVE OF KNIGHTS TEM. 
PLAR IN CHICAGO. 


DECORATIVE AND SPECTACULAR ELECTRIC 
DISPLAY. 


The present week, from August 8 
to 13, was marked in Chicago by the 
peaceful invasion of the great hosts 
of Knights Templar who took practical 
possession of the city on the occasion 
of the thirty-first triennial conclave of 
the grand encampment of the United 
States. These conclaves being gather- 
ings of men of affairs are always 
marked by great splendor and pag- 
eantry. The present occasion was ex- 
ceptionally so because the arrange- 
ments were planned with the greatest 
care, the weather was fine and the 
mass of visitors was variously esti- 
mated at between 250,000 and 300,000. 
On the whole this conclave was voted 
us the greatest and most successful 
Masonic gathering ever held in this 
country. 

The decorations throughout the 
downtown district were unusually at- 
tractive and in making them so elee- 
tricity played a leading part. Com- 
bined with the national colors were 
the black and white of the Templar or- 
der and interspersed among the flags, 
banners and bunting were shields, em- 
blems, armorial arms and other insig- 
nia suggestive of the days of medieval 
knighthood and chivalry. Although 
every business street was gayly decor- 
ated. State Street, the city’s leading 
retail street. was a blaze of color by 
both day and night, and it seemed as 
if each merchant was trying to outdo 
his neighbor by the brilliancy and 
novelty of his display. Aside from the 
Private decorations and lighting there 
were provided by the committee on 
decorations and electrical display four 
more formal decorative and spectac- 
ular features that attracted the great- 
est attention. . 

Spanning Michigan Boulevard at 
Park Row close to the depot of the 


Ilinois Central and Michigan Central 
railroads there was erected an ‘‘en- 
trance’’ arch. It marked the entrance 
to the city for the visiting Knights and 
also the entrance to the more import- 
ant part of the line of march of the 
grand parade on Tuesday. This arch 
was of castellated construction sug- 
gesting an ancient battlement at a 


DAY VIEW OF THE ELECTRIC FAC SIMILE 
OF THE OFFICIAL EMBLEM. 
R 

city’s gate. It was cunningly made to 
resemble massive masonry and = was 
covered by an English ivy that looked 
as if it had been growing there for 
centuries. During the parade buglers 
stationed on the battlements heralded 
the approach of each grand division. 
At night this arch and its turrets were 
brightly outlined with ineandescent 
lamps. The windows in the structure 
were beautifully illuminated by col- 
ored lamps to give the effert of rich 
stained glass. About 800 electric lamps 
were used in this arch. 

Another arch whieh attracted much 
attention, and which added greatly to 


| 
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the effectiveness of the entire display 
was the ‘‘grand commandery’”’ arch 
erected near the corner of La Salle 
and Madison streets, at a point just 
before the place of disbanding of the 
grand parade. Although of simpler 
design than the ‘‘entrance’’ arch, it 
was striking on account of its white- 
ness and the mass of Knight Templar 
emblems and banners which it bore. 
Surmounting the columns at each end 
of the arch was a knight in full armor 
on horseback. This arch was studded 
with over 1,000 incandescent lamps. 
which brought out all its details in 
brilliant white. 

The most spectacular feature of the 
entire decorative scheme was the manı- 
moth electric sign, erected in Grant 
Park, at the foot of Jackson Boule- 
vard, reproducing the official emblem 
of the conclave. This badge, which 
was said to be the largest spectacular 
sign ever built, was 135 feet in height 
above grade and sixty-four feet across 
the word ‘‘Weleome’’ at the base. The 
4,400 four-candlepower tungsten 
lamps of red, white, blue, yellow and 
purple color used in illuminating this 
sign brought out the various features 
of its design ìn a striking manner. 

The framework for the sign was of 
steel construction set on concrete 
foundations. About eleven tons of 
steel were used in the framework and 
the concrete piers upon which this 
rested were six feet square and eigh- 
teen feet deep. For wiring the sign 
approximately 18,000 feet of double- 
braid, rubber-covered wire were used. 

A view of this sign is shown in an 
accompanying illustration. The hel- 
met at the top was seven and a half 
feet high and six feet wide. That 
part of the emblem containing the 
crossed swords was forty feet wide 
and twenty-eight feet high. The let- 
ters in the words ‘'3lst Triennial Con- 
clave” were two feet high. The sword 
hilts were eight feet in length hy two 
feet in width and the sword points 
were five feet in length by two feet in 


width. The eagle in the center of this 
upper design was twelve feet from 
tip of bill to end of wing. 

The middle portion of the emblem 
representing the mounted knights and 
with the words ‘‘Grand Encampment 
of the U. S.” was thirty-two feet wide 
and twenty-two feet high and from the 
top of each knight’s head to the horses’ 
hoofs measured sixteen feet. 

At the bottom of the badge was the 
Knights Templar emblem. This por- 
tion of the sign was thirty-eight feet 
high and thirty-five feet wide. The 
cross in the center was ten feet high 
and six and a half feet wide. The 


A DECORATED HOTEL. 


letters in the word ‘‘Welcome,’’ at the 
bottom of the sign, were ten feet high. 

To operate the sign three separate 
Hashers were used, one for each sec- 
tion of the emblem. These flashers were 
controlled by a master flasher set at 
the bottom of the sign. The operation 
of the sign was as follows: 

The upper part of the emblem 
fashed on first. Instantly thereafter 
the circle of lamps around the eagle 
and shield and the circle of lamps 
around the letters ‘‘K’’ and ‘‘T’’ re- 
volved. The lamps in the ribbon in 
the mouth of the eagle produced a 
waving effect. 
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The middle section of the emblem 
flashed on soon after the first section, 
and simultaneously the horses’ feet of 
the mounted knights were in motion. 
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off, then flashed on together and re- 
mained burning for a short time. They 
were then flashed off together and the 
cycle of operation repeated. 


GRAND COMMANDERY ARCH. 


Quickly following this the lower sec- 
tion flashed on, the lamps studding the 
crown fluctuating so as to represent 
the sparkling of jewels. The word 
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This great electric spectacle was 
planned by G. B. Coffin, chairman of 
the committee on decorations and elec- 
tric displays. The Thomas Cusack 


DECORATIONS OF BUILDINGS ALONG “TEMPLAR WAY.” 


**Weleome’’ at the bottom of the sign 


was steady-burning. 
After the operations  deseribed 
above, all of the lights were flashed 


Company, Chicago, was the builder 

and S. W. Van Nostrand, of this com- 

pany, was in charge of construction. 
Brief mention hass already been 
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made of the decoration of State Street. 
This street for the six blocks between 
Randolph and Van Buren streets was 
transformed into the ‘‘Templar Way.” 


ey 
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forty-eight lamps, the total number 
on the columns being 6,280. In the 120 
double spans of streamers between the 
columns there were over 8,000 green 
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DEPARTMENT STORE DECORATED ALONG “TEMPLAR WAY.” 


On each side of the street was erected 
a row of white columns between which 
were streamers of laurel. The total 
number of columns erected were nine- 
ty-one. Each was surmounted by a 


R, 


APERT Y TS 


NIGHT VIEW OF 


beautiful capital and on this was placed 
a globe studded with twenty-one stars. 
ln each star was an incandescent lamp 
soeket. About the capital there were 


lamps almost hid among the laurel. 
At the middle points of the longer 
spans were mounted Templar shields 
and emblems, many of whieh were 
electrically illuminated. 


“TEMPLAR WAY.” 


Supplementing the attractions of this 
white colonnade was a most general 
decorative display by the individual 
merchants along the ‘‘Templar Way.” 
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Naturally the larger department stores 
led in the gorgeousness and novelty 
in which their buildings and stores 
were decked. Many of the large de- 
signs were electrically lighted. There 
was never such a brilliant display of 
window lighting in Chicago as was 
seen this week. There were even 
erected a number of new large elec- 
trie signs on the building tops. 

The verdict of many competent to 
judge was that Chieago’s electrical 
display in the past week was the most 
splendid festival lighting ever seen 
outside the Hudson-Fulton celebration 
in and near New York City last fall. 


COMMONWEALTH EDISON BUILDING. 


All the current for the four special 
lighting features and for mostly all 
the private displays was furnished by 
the Commonwealth Edison Company 
of Chicago. 

— -eo 

Special Illumination in Syracuse. 

A special system of illumination in 
South Warren Street, between East 
Fayette and East Jefferson streets, in 
Syracuse, N. Y., has been started, and 
it is stated that efforts will be made 
to complete the installation by August 
15. Opposite posts on both sides of the 
street will be erected at equal dis- 
tances along the curb. They are about 
nine feet high, and are surmounted by 
five large incandescent lamps. A num- 
ber of large electric signs in the street 
will also add to the eneral effect. 
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THE ETHICS OF CENTRAL-STA- 
TION ADVERTISING. 


BY CHARLES A. PARKER. 


Not so very many years ago, the idea 
of associating ‘‘ethics’’ with ‘‘advertis- 
ing’’ would have been deemed a matter 
for the consideration of the comic 
weekly satirist rather than as an ap- 
propriate subject for a serious article. 
Fortunately, however, what held true a 
few years ago does so no longer and a 
study of the ethical side of advertising 
in general, with particular reference to 
central-station advertising, comes quite 
logically within the scope of our pres- 

ent series of articles. 

. Within the last few decades, the 
business world has experienced a re- 
markable change of heart. The old 
time-honored doctrine of ‘‘Caveat Emp- 
tor’’ has been gradually relegated to 
the dusty and cob-webby shelves of an- 
tiquity. Industry and commerce, at 
least in their higher and better phases, 
recognize the fact that the real inter- 
ests of both parties to a transaction are 
mutual and that he who takes advan- 
tage of an opportunity to ‘‘put one 
over’’ on the other fellow is in effect 
killing the goose that may lay golden 
eggs for him in the future. 

Quite aside from this intelligently. 
selfish standpoint, however is the really 
ethical standpoint to which the world 
of business has been gradually swing- 
ing—the standpoint that business can- 
not ignore the question of right or 
wrong, but must take it into considera- 
tion regardless of purely individual in- 
terests. This is but one manifestation 
of the movement for social betterment 
that is sweeping over the country. Em- 
ployers show a greater disposition to 
watch out for the welfare of their em- 
ployees and the rights of those with 
whom they have dealings than they 
were to do in days gone by. There is 
a realization of duty to others that is 
responsible for a code of business ethics 


1 The tenth of the present serles of articles 
on “Central-Station Advertising” appearing in 
the second issue of each month. 


, ELECTRICAL 
WY] Advertising and Selling : 


gradually assuming definite shape and 
coming to be thoroughly recognized 
throughout the land. Having developed 
along with this new spirit in business, 
modern advertising must necessarily 
keep in harmony with it. It must have 
for its basis a broad code of ethics of 
general proportions. Its power and 
potentialities are too great to take a 
narrow view of the matter. The adver- 
tiser who winks at little dishonesties, 
copnives at things in his advertising 
that would not be tolerated in a sales- 
man, is building his houses on the 
sands, to be destroyed by the first 
storm that happens to come along. 

All this is especially true of central- 
station advertising, for the very simple 
reason that the central-station adver- 
tiser occupies a different position with 
respect to his prospects than does the 
ordinary advertising man. When the 
central-station advertiser wins his 
point, he does not sell some article and 
then count the deal as closed. He is 
endeavoring to induce people to enter 
into a contract of more or less perma- 
nent relationship with his company. If 
he makes false pretenses in order to 
accomplish his purpose, he is but sow- 
ing the wind, leaving the whirlwind to 
be reaped by the central station. Cen- 
tral-station advertising should be de- 
signed in harmony with a broad-gage 
set of rules respecting the rights of all, 
not because such a course is the only 
one calculated to promote the interests 
of everybody concerned, but also be- 
cause, abstractly considered, it is the 
only right course to adopt. 

‘‘Abstractly speaking’”’ is generally 
considered as a poor way to speak when 
any phase of business is under con- 
sideration. Nevertheless, and at the 
risk of being disputed, the writer ven- 
tures the assertion that the abstract 
question of what is right and what is 
wrong deserve as serious consideration 
from the advertiser as from the scholar, 
or doctor, or lawyer. In other words, 
the first-named gentleman feels as 
strictly bound by the ethics of his pro- 
fession as should any of the gentlemen 
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mentioned. Only when advertising men 
in general take this attitude will adver- 
tising come into the fullest realization 
of its own as a ‘‘Scientific System of 
Selling by Printed Words.’’ 

Turning from the ‘‘why’’ to the 
‘‘what,’’ the first question that con- 
fronts us is one of definition. What 
do we mean by ‘‘The Ethics of Central- 
Station Advertising’’? For our purpose 
here the matter might be stated some- 
what as follows: The ethics of central- 
station advertising consists of these 
basic principles that the central-station 
advertiser should adopt as the stand- 
ards of right and wrong and in accord- 
ance with which he should do his work. 

A consideration of the ethics of cen- 
tral-station advertising naturally in- 
volves a consideration of three points— 
(1) the question of originality ; (2) the 
question of truth; (3) the question of 
duty to the advertisee. 

Of the matters that we have to dis- 
cuss in this article, probably no one 
point has received quite so much atten- 
tion as this matter of originality, al- 
though, perforce, most of the talk has 
consisted of vehement denunciations of 
the man who borrows, appropriates or 
annexes ideas from the other fellow 
instead of digging them up out of his 
own little brain. All such discussion, 
however, really leads us nowhere. To 
really get the proper attitude and lati- 
tude, it is necessary to review the mat- 
ter in a calm, dispassionate manner not 
usual with the virtuous denunciators of 
piratical advertisers. 

The question of originality involves 
the relationship of the central-station 
advertiser to his brothers in the craft, 
rather than to the public he is address- 
ing, the point at issue being to what 
extent he is bound to respect and keep 
away from the products of some other 
man’s brain. 

To set ourselves right at the very 
start, let us revert, as we have often 
done before, to the real purpose of 
advertising. Even the most casual stu- 
dent of the subject will be ready to 
admit that it does not exist to give the 
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advertising man an opportunity to dis- 
play his intellect, his originality, or his 
cleverness. The purpose of advertising 
is to sell goods. This being the case, 
it is only natural to ask ourselves why 
such emphasis should be placed upon 


-the virtue and absolute necessity for 


originality in advertising. If one sales- 
man is not bound to stick to his own 
methods of selling, but many feel at 
liberty to borrow or adapt successful 
methods of other salesmen, why 
shouldn't the advertising man, who is 
really working toward the same end as 
the salesman, be permitted to do the 
same thing? 

By way of answer we may cite three 
very good reasons why deliberate ‘t bor- 
rowing is bad—verv bad—and should 
be placed at the head of a list of things 
to be considered unethical by the ad- 
vertising man. 

First of all, the analogy between the 
salesman and the advertising man is 
not a good one. No salesman ean bor- 
row the greatest assets of another sales- 
man. Personality cannot be copied. And 
personality is probably the one greatest 
factor in separating salesmen into vari- 
ous grades of excellency, An indifferent 
advertising man, on the other hand, 
ean appear quite brilliant if he have a 
sharp pair of shears and be a judicious 
clipper. Even this. however, would not 
he particularly objectionable were it 
not for the following two reasons. 

Probably the worst feature of ‘‘swip- 
ing’ is the fact that, as in all other 
cases of the illegitimate appropriation 
of property, considerable harm is done 
to the person from whom the idea or 
copy has a value to be measured in 
dollars and cents, and frequently in 
thousands of dollars and cents. For 
one person to use this idea when it 
originally belongs to another is to 
Weaken its valne to the latter. As far 
as actual facts are coneerned, the 
swiper might just as well “break and 
enter in the night-time” and do all the 
other unlawful things necessary to the 
consummation of a life-sized burglary. 

The most satisfactory feature about 
‘““swiping’’ is the fact that it is its own 
Worst punishment. The habitual 
“swiper”” is in the long run ‘‘hoisted’’ 
with his own petard. Sooner or later— 
and generally sooner—his borrowings 
are recognized for what they are, and 
then it’s a long farewell to the effee- 
tiveness of his advertising. 


With our attitude toward simon-pure 
‘swiping’ made clear, let us make 
bold to advance a step or two ahead of 
the ordinary writer on advertising by 
doing more than give voice to a Warn- 
ing against advertising piracy. Let us 
suggest that he who makes a fetish of 
originality is also in grave error. 

There are some advertising men to 
whom originality is the greatest of all 
advertising gods. Not only must every- 
thing they produce be ‘children. of 
their own brain,” but their productions 
must be unlike anything that anybody 
else has produced. And right here is 
where they fall down. They forget the 
old adage that has something to say 
about ‘‘great minds** and ‘‘ehannels.”’ 
They avoid ideas which are as mueh 
their own as anybody else’s simply be- 
cause somebody else has happened to 
think of the same ideas and ‘‘veins of 
ideas’? from which they might other- 
wise derive great benefit. 

This also should be remembered by 
the advertiser of the type we are de- 
scribing here, One man’s line of thought 
is limited. With nothing or but little 
to feed upon, he can searcely hope to 
avoid far-fetched ideas and dullness— 
qualities which are, of course, fatal to 
good advertising. 

But even yet we have not touched 
upon the greatest danger that threatens 
the advertiser who is blind to every- 
thing except his desire to be original 
In lus advertising. He forgets that.the 
mass of people is not original in its 
thinking. Their minds work along con- 
ventional lines. Anything entirely new 
and entirely outside of their previous 
experience, if it doesn’t puzzle them, 
will excite their suspicion. Things they 
really take to as “new” or as ‘entirely 
different’? are really nothing more than 
old friends in new dress. If an adver- 
tiser starts his work alone lines abso- 
Iutely unlike any that have been fol- 
lowed before, he will find that. at best, 
success will have to be preeeded by a 
long campaign of education, 

So much for originality. The really 
sensible and ‘‘ethical’’ view to take is 
that few ideas are absolutely original 
with any one. They are largely the 
result of impressions received at one 
time or another and stored in the sub- 
conscious mind until oeeasion demands 
their use. This being the fact, eommon 
sense would seem to advise that one 
study the work of others, learn all one 
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can from it, and make use of the valu- 
able hints that may be gathered. But 
with this proviso: Nothing shall be 
deliberately taken from another and no 
suggestion shall be worked out in such 
a Way as to injure another advertiser 
who, by reason of priority, has first 
claim upon an idea, 

There is, however, good reason for 
allowing the ecentral-station advertiser 
greater liberty in using suggestions he 
can gather from other advertisers than 
most advertising can claim. The ma- 
jority of central stations have no com- 
petitors; the seope of their effort is 
distinctly local; and they can often use 
the ideas of them with great benefit to 
themselves and with the least harm to 
the parties from whom the idea was 
taken. The same isolation which makes 
it possible and profitable for them to 
use syndicated advertising also makes 
it ‘fethieal’’ and profitable for them to 
study the advertising of other central 
stations and concerns in other lines of 
business and make the most of it, al- 
ways remembering, however, the limi- 
tations we have mentioned before— 
namely, a very scrupulous regard for 
Intervals from any person from whom 
an idea is gained. 

TRUTHFULNESS IN CENTRAL-STATION 

ADVERTISING. 

Fortunately for the advertiser who 
loves truth for its own sake, even the 
man who is disposed to depend more 
upon his imagination than upon faet is 
eoming to realize that falsehood is not 
only ‘funethieal,’? but unprofitable as 
well. 

No piece of advertising can be false 
and produce results of any lasting 
value. Whatever returns do come in 
before its untruthful eharacter is dis- — 
covered will be more than offset hy the 
trouble and dissatisfaction that is eer- 
tain to follow in its train. Nor is this 
the only result. Just as one bad apple 
will in time taint the barrel, so will 
untruthful advertising tend to spoil the 
value of all advertising produeed by 
the central station, even though but a 
few examples be at fault. It should be 
the constant aim of every person who 
has anything whatever to do with ad- 
vertising to foster and develop the con- 
fidence of the buying publie. Because 
only when the publie has full confidence 
in advertising will advertising realize 
its greatest possibilities. To this end 
the ‘‘ethies”’ of the profession should 
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not only demand that the advertiser 
himself insist first, last and all the time 
on truthfulness in his own advertising, 
but that he do everything in his power 
to squelch and drive out of business 
the man who thinks of nothing but get- 
ting what he can by saying whatever 
he thinks his public would like to hear. 

To say that one should tell the truth 
and avoid falsehood is comparatively 
easy. There are finer distinctions, how- 
ever, to be made than this. ` For in- 
stance, a very exact line should be 
drawn between extravagance in adver- 
tising and enthusiasm in advertising. 

Extravagance is really a form of 
falsehood. It exaggerates the merit of 
the proposition beyond all reason. The 
average patent medicine ad is a fair 
example of this sort of thing. A concern 
may have a preparation that may be 
all very good as far as relieving a 
slight cough may be concerned. But 
few are content with the business they 
can do on the strength of this. 

Enthusiastic advertising and extrava- 
gant advertising are two different 
things. Enthusiastic advertising is nec- 
essary to success. It is based upon a 
keen appreciation of the merits of the 
proposition—an appreciation which 
every advertising man must have be- 
fore he ean really become enthusiastic. 
It must result in such a manner as to 
impregnate the ‘‘advertisee’’ with the 
enthusiasm of the advertiser to the 
point where he simply cannot resist 
taking action in the matter. 

Possibly the thing that worries the 
conscientious advertiser more than any- 
thing else is the question as to whether 
or not it is ‘‘ethical’’ to keep silent 
when silence is the better part of ad- 
vertising. That is to say, may the ad- 
vertiser maintain a discreet silence 
when it comes to drawbacks in his 
proposition and still feel at peace with 
the world? 

Before answering this in the affirm- 
ative, it may be wise to do a little ex- 
plaining. First of all, no advertiser has 
any business taking up a proposition 
and pushing it unless it has merits far 
in excess of its drawbacks. If it is 
utterly and undeniably inferior or bad, 
it is better to drop it altogether and 
look about for better fields of endeavor. 

It is also well to remember that no 
proposition is perfect. If your propo- 
sition is weak in this point, a competing 
article is almost certain to be weak in 


some respect in which you are strong. 
There is this, too, that must also be 
remembered. What one person may 
consider a defect, another may consider 
a merit. So, with all these facts in 
mind, if he is certain that, everything 
considered, his proposition is a meri- 
torious one, the conscientious advertis- 
ing man may feel at perfect liberty to 
expound its merits enthusiastically. 

THE DUTY OF THE CENTRAL STATION TO 

ADVERTISE. 

Getting away from the more practi- 
cal phases of central-station advertis- 
ing ethics, let us ask ourselves whether 
or not, taking into consideration only 
the highest and most altruistic stand- 
ards possible, the central station should 
advertise. To this there is one answer 
—yes. Electricity, in every possible 
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Sheboygan Electric Show. 

One of the most recent electric 
shows, conducted by progressive cen- 
tral stations in various localities, was 
held by the Sheboygan Light, Power 
and Railway Company, Sheboygan, 
Wis. 

The object, of course, of this show 
was to further the sale of electric ap- 
pliances, but particularly to familiar- 
ize the residents with the many advan- 
tages to be derived from the use of 
electric service. Some of the latest 
appliances for stores and industrial 
establishments were also shown. 

From the view of the exterior of 
the building, it will be noted that the 
building in which the show was held, 
which, by the way, was twenty feet 
by ninety feet, was lighted by means 
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INTERIOR OF SHEBOYGAN ELECTRIC SHOW. 


manifestation of its power, is in keep- 
ing with the spirit of the age. 

As we suggested at the start. there 
is a universal movement toward social 
betterment sweeping the country. The 
ultimate aim of reformers and thinkers 
is to enable mankind to realize its full- 
est possibilities. No one force has had 
quite so much to do with forwarding 
these ends as electricity ; and, as a dis- 
tributor of ‘‘the greatest agent of prog- 
ress,” the central station should feel it 
a duty, as well as a privilege, to use 
the power of advertising to promote 
the more general adoption of electricity. 


of the two flaming ares suspended 
from the roof and with two Luxola- 
abra, consisting of a cluster of five 
lamps. The festoon shown in the il- 
lustration contains seventy forty-watt 
tungsten lamps, and was the means of 
attracting people to the show, and 
was certainly one of the most attrac- 
tive features. 

Upon entering the building, to the 
left was located a desk, which was 
used for registering visitors. In or- 
der to make it an object for people to 
register, twelve prizes were offered 
and given away at the close of the 
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show. The prizes included the follow- 
ing: Coffee pereolator, flat iron, 
toaster, portable lamp, eurling-iron 


heater, shaving mug and five mileage 
books. One of Shebovgan’s leading 
eitizens did the drawing and the pres- 
ents were then exhibited in the com- 
pany’s show room for a few days, af- 
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course, Were put in actual operation 
and demonstrated. A 
house pump was also shown, pumping 
water from a barrel in the cellar into 
a receptacle in plain view, from where 
it again flowed, by gravity, into this 
barrel. 

A board consisting of door bells of 
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who exhibited were the General Elec- 
trie Company, who had an exhauster, 
furnace blower, buffing and grinding 
motors as well as heating devices. 
The Federal Electrice Company had 
one of its enameled signs on exhibi- 
tion, and the Simplex Eleetric Heating 
Company and the Pacifice Electrie Heat- 


VIEW OF MAIN ENTRANCE, 


ter which they were distributed. This 
scheme resulted in a registration of 
about 1.500 and supplied enough ma- 
terial to keep the new business board 
busy for six months in following up 
some good prospects, as brought out 
by this registration method. 

The interior lighting consisted of 
various methods to show different de- 
signs and different effects. This eon- 
sisted of four light tungstoilers, con- 
eentric diffusers, pendants, ete. Op- 
posite each fixture, and suspended 


NIGHT VIEW OF BROOKLYN SIGN. 


different chimes was connected with a 
bell-ringing transformer with buttons, 
and advertised as the *‘Costs nothing 
to run” door bell where electric ser- 
vice is obtainable, due to the fact that 
the auto-transformer on small bells 
does not start a meter. This interested 
the publie very much and resulted in 
several orders. 

The meter department moved its 
entire testing board to the show build- 
ing and showed the pubhe how to test 
a meter, read a meter, compare var- 


SPECIAL ILLUMINATION FOR SHOW. 


ing Company's electrically heated de- 
views Were shown. 
ES ete eee eee 
Boosting Brooklyn. 

The Brooklyn Edison Company has 
just erected on the dock in front of its 
Bay Ridge power house, on the lower 
New York Bay, an electric sign 200 feet 
long, with capital letters eighteen feet 
and other letters twelve feet high, on 
a framework thirty-three feet in height. 
The sign is illuminated by 1,962-five- 
Watt, ten-volt, multiple tungsten lamps. 


DAY VIEW OF BROOKLYN SIGN. 


from the ceiling. was a printed card 
giving the name of the fixture, candle 
power and cost per hour to burn. 

Among other exhibits, were the var- 
ious kinds of heating devices, electric 
fireless cookers, washing machines, 
toasters, flat irons, all of which, of 


ious kinds of lamps, 

Mr. Gray of the Holophane Com- 
pany had charge of the exhibition of 
Holophane globes and retlectors. Mr. 
Gillett had an exhibit of the Excess 
Indicator, demonstrating flat rate 
lighting. Among the manufacturers 


Alternating current is used, it being 
stepped down in two transformers from 
2,300 to 120, and then to ten volts in 
sixteen transformers. 

The Edison Company advertises this 
sign as its latest contribution ta 
‘“‘ Brighter Brooklyn.’? 
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New Electric Sign in Denver. 

An electrie sky rocket, which shoots 
up into the air for a distance of 150 
feet, explodes and scatters a shower of 
myriad colored lights to the ground, 1s 
Denver’s latest novelty in advertising 
signs. The new electric sign js being 
installed on the roof of the Davis & 
Shaw furniture house at the corner of 
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the roof to the top of the sign frame- 
work. At that’ point it turns and ex- 
plodes and then the thousands of sparks 
go trickling down to the ground. The 
firm’s advertisement is placed in the 
center of the display. 

It takes over 1,000 lamps to illumi- 
nate the sign and give the sky-rocket 
effect. The machine which operates it 
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Co-Operation Between Lamp Manu- 
facturers and Central Stations. 
The lamp manufacturers, . under- 
standing that every new socket re- 
quires another lamp, have set about 
to increase the demand for electric 
light by offering to the central stations 
a series of advertising campaigns to 
be used in securing new business. 


The PACKARD 
MAZDA Lamp will 
light one spot or the 
whole room with a soft, 
white, brilliant light, 
nearly akin to daylight, 
and for less money than 
you are spending now. 

Give the children’s 
eyes a chance and save 


your eyes and money. 


UNION LIGHT COMPANY 


If they ask for Green, Mr. Storekeeper, 


“aR 


give ‘em Green 


You can match colors 


absolutely under the light 
of the COLONIAL 
MAZDA Lamp, without 
going out in the street to 
prove It. 

Not only will electric 
light with the MAZDA 
Lamp do this, but it gives 
your whole store a mod- 
ern and up-to-date look 
that can be secured with 
no other illuminant. 


Besides you will save 
money on your lighting 


bills. 


Ask us about tt. 


oN 


No 4 Union Street 


UNION LIGHT COMPANY 


No. 4 Union Street 


SAMPLES OF LAMP ADVERTISEMENTS FOR CENTRAL STATIONS. 


Larimer and Fifteenth streets by the 
Ellis Electric Sign Company, which has 
installed over 154 electrice signs in Den- 
ver and played an important part in 
making it the ‘‘City of Lights.’’ The 
new sign produces the effect of a sky- 
rocket, which starts at the first floor of 
the building, darts up into the air along 
the five floors and sixty-five feet ahove 


is twelve feet long and is manipulated 
by 500 switches which are operated au- 
tomatically. Current is supplied by the 
Denver Gas and Electrie Company. 
ay te Se 

A company proposes to display large 
electric advertising signs in the sea, 
placed on floats and anchored opposite 
the beach resorts at Atlantic City. 


The plan represents an unusual in- 
vestment of money, time, and labor. 
The campaigns are, for the most part, 
devoted to residence lighting, but touch 
on commercial and industrial lighting. 
They are so designed as to cover the 
great variety of eentral-station condi- 
tions. Some fifty pieces of direct ad- 
vertising in the-form of booklets, fold- 
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ers, form letters, postal ecards, ete., 
and about forty newspaper advertising 
designs have been collected. Every 
possible contingency in the way of 
peculiar loeal conditions has been pro- 
vided for. In order to break away 
from any appearance of stock adver- 
tising, space has been left in the body 
of the copy for the signature of the 
central station company which is to 
distribute the matter. Certain space 
is also allowed for special proposi- 
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tions such as many central stations are 
offered on wiring contracts. 

The aecompanying illustrations 
show typical samples of the matter. 
lt will be noted that the thought in 
preparing this advertising was not so 
much to advertise a particular make of 
lamp as it was to boost electric lighting 
in general, and to plead earnestly for 


Deauly in the home 
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the whole cause of the central station. 
The manufacturers entering into this 
co-operative scheme include the mem- 
ber companies of the National Electric 
Lamp Association, the General Elec- 
trie Company, the Westinghouse Lamp 
Company, and the Franklin Electric 
Manufacturing Company. 
— eoe 
New York Edison Company’s Calendar 
Following its scheme of sending out 
quarterly calendars advertising elec- 


„s The Mailman 
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Big White Rock Water Sign. 

Vessels on the lake approaching Chi- 
cago have a new light at night to guide 
them in finding the direction of the 
city and the entrance into the harbor. 
This is the mammoth electric sign re- 
vently erected at the north end of Grant 
Park, topping the building at the cor- 
ner of Michigan avenue and Randolph 
Street. High above the surrounding 
buildings, so that it can be seen for 
miles, both over lake and land, the 


Youns for 
Light 
Housekeeping 


EXAMPLES OF LAMP LITERATURE FOR MAILING. 


tric the New York Edison 
Company recently distributed attrac- 
tively designed pages for the months 
of August, September. and October. 
The calendars attractively 
signed and each page carries an Illus- 
tration of some popular application of 
electricity: those for this quarter be- 
ing the fan, automobile and massage. 


service, 


are de- 


sign sets forth in clectrie letters the 
merits of White Roek Water. 

The sign is built on a steel frame- 
work that is made to withstand the 
utmost strength of the gales of wind 
that blow in the upper air. It is 
claimed that the sign can be sven far- 
ther than any other light from the city 
of Chicago. 
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How to get Undeveloped Central- 
Station Business. 

A valuable little booklet bearing 
this caption is being distributed to 
central stations by the Eleetrie Stor- 
age Battery Company, of Philadel- 
phia, and is a striking example of the 
assistance being offered central sta- 
tions by the manufacturers. 

The undeveloped business is, of 
course, the electric vehicle and atten- 
tion is called to the enormous field in 
this direction. The booklet is full of 
valuable, unbiased suggestions which 
will materially benefit any company 
desiring light on this phase of new 
business. 

A letter written by W. H. Blood, 
Jr., embodied in this booklet pointing 
out how central stations may obtain 
electric vehicle business is abstracted 
herewith: 

“At the present time comparatively 


few central-station managers know 
very much about the electrie ve- 
hicle. The manager should write to 


all of the principal manufacturers of 
vehicles and batteries and get from 
them their printed literature. After 
familiarizing himself with this he 
should then turn it over to someone 
in his contract department who will 
look after the development of this bus- 
iness. He should also appoint some- 
one in his operating foree who has 
had experience with the charging of 
batteries, preferably; if not, some 
young man who is willing to learn, 
who will make a study of this matter. 
and will visit nearby towns where 
batteries are charged. He should next 
purchase for his own use an electric 
runabout to be used for city service 
in making business and personal ealls. 
He should also purchase for his com- 
pany an electric truck to be used for 
the company’s work as far as possi- 
ble. After his men are thoroughly 
familiar with charging the battery and 
operating the car he should then loan 
it to some reputable concern which 
does a considerable amount of team- 
ing. During this period careful rec- 
ords, of course, should be kept of the 
cost of current, mileage, repairs, ete. 
He should install in some convenient 
place a charging outfit and after hav- 
ing this in good operating condition 
he should let the public know that he 
is prepared to charge the batteries for 
electrie vehicles. He should then make 
the offiee of the central station a bur- 
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eau of information in regard to elec- 
trie vehicles.” 
a eee 
Signs in Massillon. 

The Massillon Electrie and Gas Com- 
pany, Massillon, Ohio, is conducting a 
very energetic campaign for sign busi- 
ness. The merchants are taking to 
electric signs and contracts have been 
closed with the banks for attractive 
displays. Even the churches are favor. 
ably considering the proposition. 

—eo 
Electricity in the Home. 

Under this caption, the Philadelphia 

Electrice Company, Philadelphia, Pa., is 
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Electric Signs in Toronto. 

One of the most novel electrice signs 
ever erected in Canada has been hung 
on the facade of a building on Ade- 
laide Street, West, for Fountain, the 
Cleaner. The word ‘‘Fountain’’ is in 
eighteen-inch letters, running perpen- 
dicularly, while at the bottom are the 
words ‘‘The Cleaner,’ in sixteen-inch 
letters. Across the top are the words 
‘My Valet.” Over all is an immense 
electric fountain. This sign was built 
by Death & Watson, after the design 
was submitted to Mr. Fountain by one 
of the sign experts of the sales depart- 
ment of the Toronto Electric Light 


VIEW OF ELECTRIC SIGNS IN TORONTO. 


distributing an attractive booklet point- 
ing out the many uses of electricity in 
the home. A vast line of appliances 
are treated, and in each case the in- 
itial cost, cost of current and other 
details are given. Several illustrations 
are shown which emphasize the sim- 
plicity of the appliances described. 
———__»+-->_____ 

The council of Hampstead (London, 
England) has ordered the substitution 
of 802 street gas lamps by the inean- 
descent eleetrie system. 


Company, Limited. The sign is at- 
tracting a great deal of attention, and 
for the amount of circulation secured 
is far cheaper than any other advertis- 
ing medium that Mr. Fountain could 
employ. 

Other novel signs are fast being in- 
stalled and Toronto, due to the ener- 
getic policy of the sales department of 
the Toronto Electric Light Company. 
Limited, bids fair to become famous 
for its signs, a few of which are shown 
above. 
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The Use of High-Frequency Currents 


for Sending Messages Over Power 
Transmission Lines. 

A paper on this interesting subject 
was read at the International Congress 
of Applied Electricity, in Marseilles, 
Franee, by L. Neu. In long distance 
power transmission installations it is 
of great importance to maintain com- 
munication between the power station 
and the various centers supplied with 
high-tension current. 

Generally this is accomplished by 
means of a telephone wire carried by 
the poles of the transmission line. Such 
an installation is expensive and offers 
manifold dangers in case of a contact 
between telephone and high-tension 
eonductors, and it would be desirable 
to employ the power-transmission con- 
ductors themselves for the purpose of 
communication. This is possible by 
the use of high-tension, high-frequency 
currents; for a condenser inserted in 
the eircuit will permit the passage of 
an amount of energy proportional to 


FIG. 1. 


the frequency of the current. Further- 
more, the energy transmitted by an 
inducing to an induced circuit is, other 
conditions being equal, a function of 
the frequency. 

The sending station (Fig. 1) con- 
tains an adjustable spark-gap, A, of 
the kind employed in wireless teleg- 
raphy, connected in parallel with two 
of the conductors through a self-induc- 
tion, S. The high-frequency current 
produced is sent into the line by a 
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shunt connection which contains a con- 


denser, J. The coil, S, prevents the 
passage of the high-frequency current, 
while the condenser almost completely 
obstructs the low-frequency current of 
the line. 

The receiving station (Fig. 2) con. 
tains a spark-gap, B, in parallel with 


E 


the spark-gap, .1, at the transmitting 
station. The receiving circuit also 
comprises two condensers in series, 
J. K. which are intended for obstruct- 
ing the low-frequency and permitting 
the passage of the high-frequency cur- 
rent. To the poles of the spark-gap a 
thermal or other relay may be con- 
nected, whieh upon the generation of 
high-frequency currents eloses the aux- 
iliary cireuit of a battery serving for 
the operation of an alarm bell or other 
deviec. The signals may be registered 
on a paper band between the elec- 
trodes of the spark-gap. An electro- 
statie relay or electrolytic detector 
may be employed in place of the spark- 
gap. 

By means of a switch, as G in Fig. 3, 
the circuits may be easily arranged 
for receiving as well as sending sig- 
nals. The switch may be connected 
so that it automatically resumes the 
receiving position and also sends sig- 
nals upon the interruption of the serv. 
ice. This system has been tested on 
a 5,000-volt three-phase line between 
Valenciennes and Blanc-Miseron. — 
Translated from — Electrotechnischer 
Anzetger, Berlin, Germany, June 2, 
1910. 


NY—|ELEGRAPHY, 
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Wireless Telegraphy in New Zealand. 

The wireless telegraphy plant, for 
which tenders are being invited by the 
New Zealand Government, says the 
London Times, is for two high-power 
and three medium-power stations. One 
of the former is to be located near 
Doubtless Bay, in the northern part of 
the North Island, and the other near 
Bluff, at the extreme south of the 
South Island. These two stations are 
to have a maximum range oversea of 
1,250 nautical miles, and are to be ca- 
pable of signaling with the high-power 
station that is being installed by the 
Australian Commonwealth near ‘the. 
entrance to Sydney Harbor, and with 
each other. They are also to be capa- 
ble of receiving calls from Fiji, from 
men-of-war at long and short distances, 
and from commercial vessels. The 
high-power station at Doubtless Bay is 
to be the first to be erected. The three 
medium-power stations are to be erected 
at Cape Farewell, Gisborne, and at 
Sumner (near Christchurch). They 
re to have a range oversea of 500 


FIG. 3. 


nautical miles. Systems suitable for 
wireless telephone as well as teleg- 
raphy are to receive consideration. 
— ee 

Receiver for Telephone Company. 

The Western Telephone Manufactur- 
ing Company has been placed in the 
hands of the American Trust and Sav- 
ings Bank as receiver, on application 
of its creditors. The company had 
debts amounting to over $18,000, while 
its assets were about $7/000; 


332 


Vol. 


The History of the Telephone. 


The Telephone in Foreign Countries—II. 


Russia and Austro-Hungary have 
now about 125,000 telephones apiece. 
They are neck and neck in a race that 
has not at any time been a very fast 
one. In each country the Government 
has been a neglectful stepmother to 
the telephone. It has starved the busi- 
ness with lack of capital and used no 
enterprise in expanding it. Outside of 
Vienna, Budapest, St. Petersburg and 
Moscow there are no wire systems of 
any consequence. The political dead- 
lock between Austria and Hungary 
shuts out any immediate hope of a 
happier life for the telephone in those 
countries; but in Russia there has re- 
cently been a change in policy that 
may open up a new era. Permits are 

now being offered to one private com- 
- pany in each city, in return for three 
per cent of the revenue. By this step 
Russia has unexpectedly swept to the 
front and is now, 
to telephone men, 
the freest country 
in Europe. 

In tiny Switzer- 
land there has been 
Government owner- 
ship from the first, 
but with less detri- 
ment to the busi- 
ness than else- 
where. Here the officials have actually 
jilted the telegraph for the telephone. 
They have seen the value of the talk- 
ing wire to hold their valley villages 
together; and so have crisscrossed the 
Alps with a cheap and somewhat 
flimsy system of telephony that carries 
60,000,000 conversations a year. Even 
the monks of St. Bernard, who rescue 
snow-bound travelers, have now equip- 
ped their mountain with a series of 
telephone booths. 

The highest telephone in the world 
is on the peak of Monte Rosa, in the 
Italian Alps, very nearly three miles 
above the level of the sea. It is linked 
to a line that runs to Rome, in order 
that a Queen may talk to a professor. 
In this case the Queen is Margherita 
of Italy and the professor is Signor 
Mosso, the astronomer, who studies the 
heavens from an observatory on Monte 
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‘scanty 2,000 apiece. 


BY HERBERT N. CASSON. 


Rosa. At her own expense, the Queen 
had this wire strung by a crew of line- 
men, who slipped and floundered on 
the mountain for six years before they 
had it pegged in place. The general 
situation in Italy is like that in Great 
Britain. The Government has always 
monopolized the long distance lines, 
and is now about to buy out all private 
companies. There are only 55,000 tele- 
phones to 33,000,0000 people, as many 
as in Norway and less than in Den- 
mark. And in many of the southern 
and Sicilian provinces the jingle of the 
telephone bell is still an unfamiliar 
sound. 

The main peculiarity in Holland is 
that there is no national plan, but 
rather a patchwork that resembles Jo- 
seph’s coat of many colors. Each city 
engineer has designed his own type of 
apparatus and had it made to order. 
Also, each company is fenced in by law 
Within a six-mile circle, so that Holland 
is dotted with thumb-nail systems, no 
two of which are alike. In Belgium 
there has been a Government system 
since 1893, hence there is unity, but 
no enterprise. The plant is old-fash- 
ioned and too small. Spain has private 
companies, which give fairly good 
service to 20,000 people. Roumania has 
half as many. Portugal has two small 
companies in Lisbon and Oporto. 
Greece, Servia and Bulgaria have a 
The frozen little 
isle of Iceland has one-quarter as many, 
and even in Turkey, which was a For- 
bidden Land under the regime of the 
old Sultan, the Young Turks are im- 
porting boxes of telephones and coils 
of copper wire. 

There is one European country, and 
only one, which has caught the tele- 
phone spirit—Sweden. Here telephony 
had a free swinging start. It was let 
alone by the Post Office; and, better 
still, it had a Man, a business-builder 
of remarkable force and ability, named 
Henry Cedergren. Had this man been 
made the Telephone-General of Europe, 
there would be a different story to tell. 
By his imsistent enterprise he made 
Stockholm the best telephoned city 
outside of the United States. He 


pushed his country forward until it 
stood fourth among European nations, 
having 165,000 telephones. Since his 
death the Government has entered the 
field with a duplicate system, and a 
war has been begun which grows year- 
ly more costly and absurd. 

Asia, as yet, with her 850,000,000 
people, has fewer telephones than 
Philadelphia, and three-fourths of them 
are in the tiny island of Japan. The 
Japanese were enthusiastic telephonists 
from the first. They had a busy ex- 
change in Tokio in 1883. This has now 


grown to have 25,000 users, and might 


have more if it had not been stunted 
by the peculiar policy of the Govern- 
ment. The public officials who operate 
the system are able men. They charge 
a fair price and make 10 per cent profit 
for the State. But they do not keep 
pace with the demand. It is one of 
the oddest vagaries of public owner- 
ship that there is now in Tokio a wait- 
ing list of 8,000 citizens, who are offer- 
ing to pay for telephones and cannot 
get them. And when a Tokioan dies. 
his franchise to a telephone, if he has 
one, is usually itemized in his will as 
a $400 property. 

India, which is second on the Asiatic 
list, has no more than 9,000 telephones. 
One to every 33,000 of her population! 
Not quite as many, in fact, as there 
are in five of the skyscrapers of New 
York. The Dutch East Indies and 
China have only 7000 apiece, but in 
China there has recently come a For- 
ward Movement. <A fund of $20,000,- 
000 is to be spent in constructing & 
national system of telephone and tele- 
graph. Pekin is now pointing with 
wonder and delight to a new exchange, 
spick and span, with a couple of 10,000- 
wire switchboards. Others are being 
built in Canton, Hankow and Tien- 
Tsin. Ultimately, the telephone will 
flourish in China, as it has in the Chi- 
nese quarter of San Francisco. The 
Empress of China, after the siege of 
Pekin, commanded that a_ telephone 
should be hung in her palace, within 
reach of her dragon-throne; and she 
was very friendly to any representative 
of the ‘Speak Lightning Sounds”’ busi- 
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ness, as the Chinese term telephony. 

In Persia the telephone made its 
entry recently in true eomie-opera 
fashion. A new Shah, in an outburst 
of confidence, set up a wire between 
his palace and the market-place in 
Teheran, and invited his people to talk 
to him whenever they had grievances. 
And they talked! They talked so 
freely and used such language that the 
Shah ordered out his soldiers and at- 
tacked them. He fired upon the new 
Parliament, and was at once chased 
out of Persia by the enraged people. 
From this it would appear that the 
tetlephone ought to be popular in 
Persia, although at present there are 
not more than twenty in use. 

South America, outside of Buenos 
Ayres, has few telephones, probably 
not more than 30,000. Dom Pedro of 
Brazil, who befriended Bell at the 
Centennial, introduced telephony into 
his country in 1881; but it has not in 
thirty years been able to obtain 10,000 
users. Canada has exactly the same 
number as Sweden—165,000. Mexico 
has perhaps 10,000; New Zealand, 26.- 
000; and Australia, 55,000. 

Far down in the list of continents 
stands Africa. Egypt and Algeria have 
12,000 at the north; British South 
Africa has as many at the south; and 
in the vast stretch between there are 
barely a thousand more. Whoever 
pushes into central Africa will still 
hear the beat of the wooden drum, 
which is the clattering sign-language 
of the natives. One strand of copper 
wire there is, through the Congo Re- 
gion, placed there by order of the late 
King of Belgium. To string it was 
probably the most adventurous piece 
of work in the history of telephone 
linemen. There was one 750-mile stretch 
of the central jungle. There were white 
ants that ate the wooden poles, and 
wild elephants that pulled up the iron 
poles. There were monkeys that plaved 
tag on the wires, and savages who stole 
the wire for arrow-heads. But the line 
was carried through, and today is alive 
with conversations concerning rubber 
and ivory. 

So we may almost say of the tele- 
phone that ‘‘there is no speech nor 
language where its voice is not heard.”’ 
There are even a thousand miles of its 
Wire in Abyssinia, and 150 miles in the 
Fiji Islands. Roughly speaking, there 
are now 10,000,000 telephones in all 
countries, employing 250.000 people, 
requiring 24,000,000 miles of wire, rep- 


resenting a cost of $1,500,000,000, and 
earrying 19,000,000,000 conversations a 
year. All this, and vet the men who 
heard the first feeble ery of the infant 
telephone are still alive and not by any 
means old. 

No foreign country has reached the 
high American level of telephony. The 
United States has cight telephones per 
100 of population, while no other coun- 
try has one-half as many. Canada 
stands second, with almost four per 
100; and Sweden is third. Germany 
has as many telephones as the State 
of New York; and Great Britain as 
many as Ohio. Chicago has more than 
London, and Boston twice as many as 
Paris. In the whole of Europe, with 
her twenty nations, there are one-third 
as many telephones as in the United 
States. In proportion to her popula- 
tion, Europe has only one-thirteenth as 
many, 

The United States writes half as 
many letters as Europe, sends one- 
third as many telegrams, and talks 
twice as much at the telephone. The 
average European family sends three 
telegrams a vear, and three letters and 
one telephone message a week; while 
the average American family sends five 
telegrams a vear, and seven letters and 
eleven telephone messages a week. This 
one nation, which owns six per cent of 
the earth, and is five per cent of the 
human race, has seventy per cent of 
the telephones, And fifty per cent, or 
one-half, of the telephony of the world 
is now comprised in the Bell system of 
this country. 

There are only six nations in Europe 
that make a fair showing—the Ger- 
mans, British, Swedes, Danes, Nor- 
Weglans and Swiss. The others have 
less than one telephone per 100. Little 
Denmark has more than Austria. Little 
Finland has better service than France. 
The Belgium telephones have cost the 
most—#273 apiece, and the Finnish 
telephones the Jeast—#81. But a tele- 
phone in Belgium earns three times as 
much as one in Norway. In general, 
the lesson of Europe is this, that the 
telephone is what a nation makes it. 
Its usefulness depends upon the sense 
and enterprise with which it is handled. 
It may be either an invaluable asset or 
a musanee, 

Too mueh Government! That has 
been the basie reason for failure in 
most eountries. Before the telephone 
Was Invented, the telegraph had been 
made a State monopoly: and the tele- 
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phone was regarded as a species of 
telegraph. The publie officials did not 
see that a telephone system is a highly 
complex and technical problem, much 
more like a piano factory than a steel 
mill, And so, Wherever a group of 
citizens established a telephone service, 
the Government officials looked upon it 
with jealous eyes, and usually snatched 
it away. The telephone thus became 
a part of the telegraph, which is a part 
of the Post Office, which is a part of 
the Government. It is a fraction of a 
fraction of a fraction—a mere twig of 
bureaucracy. Under such conditions 
the telephone could not prosper. The 
wonder is that it survived. 

Handled on the American plan. the 
telephone abroad may be raised to 
American levels. There is no racial 
reason for failure. The slow service 
and the bungling are the natural re- 
sults of treating the telephone as 
though it were a road or a fire depart- 
ment; and any nation that rises to a 
proper conception of the telephone, 
that dares to put it into competent 
hands and to strengthen it with enough 
capital, can secure as alert anq brisk 
a service as heart can wish. Some 
nations are already on the way. China, 
Japan and Franee have sent delega- 
tions to New York City—‘‘the Meeva 
of telephone men’’—to learn the art of 
telephony in its highest development. 
And even Russia has rescued telephony 
from her bureaucrats and is now offer- 
ing it freely to men of enterprise. 

In most foreign countries telephone 
service is being steadily geared up to 
a faster pace. The craze for ‘‘cheap 
and nasty’’ telephony is passing; and 
the idea that the telephone is above 
all else a speed instrument, is gaining 
ground. A faster long-distance service, 
at double rates, is being well patron- 
ized. Slow-moving races are learning 
the value of time, whieh is the first 
lesson in telephony. Our reapers and 
mowers now go to seventy-five nations. 
Our street-ears run in all great cities. 
Moroceo is importing our dollar 
watches; Korea is learning the waste 
of allowing nine men to dig with one 
spade. And all this means telephones. 

In thirty years, the Western Electric 
Company has sold $67,000,000 worth of 
telephonie apparatus to foreign eoun- 
tries. But this is no more than a fair 
beginning. To put one telephone in 
China to every 100 people will mean 
an outlay of $500,000,000. To give 
Europe as fit an»equipmenty as the 
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United States now has will mean 30,- 
000,000 telephones, with copper wire 
and switchboards to match. And while 
telephony for the masses is not yet a 
live question in many countries, sooner 
or later, in the relentless push of civili- 
zation, it must come. : 

Possibly, in that far future of peace 
and good-will among nations, when 
each country does for all the others 
what it can do best, the United States 
will be generally recognized as the 
source of skill and authority on teleph- 
ony. It will be called in to rebuild or 
operate the telephone systems of other 
countries, in the same way that it is 
now supplying oil and steel rails and 
farm machinery. Just as the wise buyer 
of today asks France for champagne, 
Germany for toys, England for cottons 
and the Orient for rugs, so he will 
learn to look upon the United States 
as the natural home and headquarters 
of the telephone. 

[Epttor’s Notr.—This is the sixth part 
of a series of telephone articles by Mr. Cas- 
son on the History of the Telephone. Chap- 
ter II of “The Telephone in Foreign Coun- 
tries” will be followed by an article on 
“Litigation Over the Telephone,” in two 
parts.) » 

—eo 
- Armored Cable Laid in Chesapeake 
Bay. 

Five miles of armored submarine ca- 
ble, containing sixteen pairs of wire, 
has just been laid by the Bell Tele- 
phone Company of Pennsylvania be- 
neath the waters of the Chesapeake 
Bay. The cable is one of the best ever 
designed and its preparation occupied 
the attention of a corps of expert en- 
gineers for some little time. 

When this cable left the New York 
plant of the Western Electric Com- 
pany, consigned to the Bell Telephone 
Company of Pennsylvania, it was in 
four sections, each section strung on 
an immense reel. Each of these sec- 
tions consisted of 6,600 feet of cable, 
and each spool with its load weighed 
58,000 pounds. 

The cable with its armor was about 
2.5 inches in diameter. A lead sheath 
which served for protection was 0.156 
inch in thickness. This cover was 
wrapped with three reverse layers of 
jute and then armored with lengths 
of wire about 0.25 inch in diameter. 
Over this were then placed two layers 
of jute. 

The cable was taken from its four 
reels at the dock on West Street, New 
York, and wound in a ‘‘figure eight” 
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on board the barge. It proceeded to 
its destination in Chesapeake Bay 
without any mishap and the work of 
installing the cable in its final resting 
place was begun immediately upon its 
arrival. 

Shipping and laying this cable, be- 


Vol. 57—No. 7 


excellent connections through to Balti- 
more and the rest of Maryland. 

The cable makes conversation from 
Baltimore to Cape Charles and other 
peninsular points equivalent to a con- 
versation over a land line fifty miles 
shorter: than by way of the route pre- 


ee eee ee 


VIEW OF THE FOUR GREAT REELS. 


cause of its great weight and length, 
was a tremendous undertaking. A 
start was made from the east shore 
and the end of one section was buoyed 
in the bay. The other three lengths, 
which had already been spliced to- 


viously used. The Bell Telephone Com- 
pany of Pennsylvania has run addi- 
tional wires to the terminals of this 
cable from points in the southern part 
of the eastern shore peninsula and from 
Baltimore and Annapolis. 


LANDING EAST SHORE END OF CABLE. 


gether into one piece nearly four miles 
in length, were laid from the west 
shore. The free end of this section 
was then spliced to the first quarter 
at the meeting place in the bay. 

The sixteen pairs of wire which this 
contains will serve telephone subscrib- 
ers in Delaware and on the eastern 
shores of Marvland and Virginia with 


The accompanying illustrations are 
some snapshots of the operations of 
shipping and laying this cable. The 
pictures show the manner in which the 
work on the shores of the bay was 
done, with a number of barges placed 


-in position to receive the enormous 


weight as it was spun out from its 
position on the larger boat. 
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ELECTRIFICATION OF CHESA. 
PEAKE & OHIO NORTHERN 
RAILROAD SHOPS AT HUNT. 
INGTON, W. VA. 


L. W. HOUSEHOLDER, 


The Chesapeake & Ohio Railroad 
Company has recently ehanged its 
shops at Huntington, W. Va.. from line- 
shaft drive by reciprocating engines 
to electrice drive, thereby utilizing whe 
greater flexibility and efficiency of the 
electric drive in addition to effecting 
a great saving in space and operating 
expenses. 

The shops were formerly operated 
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Ing two two-stage air compressors built 
by the Ingersoll-Rand Company, and 
the Chicago Pneumatic Tool Company, 
Which furnish compressed air at 100 
pounds pressure for the pneumatie 
drills, hammers, and hoists about the 
shops. Three Curtis steam-turbines and 
one motor-generator exciter have been 
installed. The reliability. safety and 
high efficiency of these turbines, when 
operating at a varying load such as 
that of a machine shop, led to their 
selection for this purpose. 

The turbine equipment consists of 
the following units: One two-bearing, 
overhung, noncondensing — turbine, 
speed 3.600 revolutions per minute. 
connected to a twenty-five kilowatt. 


THE 100-KILOWATT CURTIS TURBINE, CHESAPEAKE & OHIO RAILROAD SHOPS. 


from four independent stations equip- 
ped with locomotive boilers and recip- 
rocating engines belted to line shafts in 
the different shops and also to one 
Thomson-Houston are machine whieh 
supplied power to a few open-are lamps 
about the shops and roundhouse. 

The new station is an all-turbine 
Station, the only reciprocating machin- 
ery besides the boiler feed-pumps_ be- 


125-volt direct-current  exciter; one 
four-bearing, three-unit, 100-kilowatt 
set consisting of one noncondensing 
turbine, speed 2,600 revolutions per 
minute; one three-phase, sixty-cyvele, 
480-volt, 100-kilowatt generator and 
one 4-kilowatt, 125-volt direct-current 
exciter; one three-bearing four-stage 
condensing turbine, speed 1.800 revo- 
hitions per minute, connected to a 750- 
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kilowatt, three-phase, sixty-cvele gen- 
erator. 

All of these turbines are equipped 
with oil pumps geared direct to the 
main shaft of the turbine, and the bear- 
ings are fitted with oil rings. The 
790-kilowatt and 100-kilowatt turbines 


are equipped with crosshead mechani- 


eal valve-gear driven direct from the 
main turbine shaft. 

The 750-kilowatt turbine Is connect- 
ed to a Westinghouse Le Blane jet- 
condenser, the circulating and rotary 
air-pumps of which are driven by a 
seventy-five horsepower induction mot- 
or. The injection water Is eooled by 
a natural-draft cooling tower. This 
arrangement is Very satisfactory as it 
maintains a vacuum of twenty-seven to 
twenty-eight inches, 

The boiler equipment consists of five 
270-horsepower Stirling = water-tube 
boilers which are equipped with shak- 
ing grates and are hand-fired. The 
ash is shoveled from the ash pits into 
ears and conveyed to a dump. The 
smokestack Is of reinforeed conerete. 
200 feet high, and is provided with a 
Bushnell damper regulator. Bitumi- 
nous coal is used and it is delivered in 
lroad cars on a trestle just outside 
of the boiler room and is dumped into 
coal bunkers and conveyed through 
chutes to a point within easy reach of 
the firemen, 

The condensing and boiler feed-wat- 
er is supplied from a pumping station 
located outside of the shops. The -feed 
water is pumped from an = open-feed 
Wwater-heater to the boilers by two du- 
plex pumps, manufactured by the 
Platt Iron Works Company. The pip- 
ing is so arranged that the feed water 
may be pumped direct from the hot 
well of the cooling tower. 

The engine room is spanned by a 
seven one-half ton Harris hand crane. 

The switchboard is of standard Gen- 
eral Electric manufacture, and consist- 
ing of eight dull-finished slate panels, 
two machine panels, two exciter panels, 
four three-circuitsfeeder panels. and 
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one half panel on which a voltage reg- 
ulator is mounted. The instruments 
are of the General Electric standard 
switchboard type. 

About 1,000 horsepower of General 
Electric induction motors are distrib- 
uted throughout the planing mill, tin 
shops, pipe shops, machine shop, boil- 
shop and roundhouse. These range 
from fifteen to 100 horsepower each 
and are used to drive the different tools, 
such as band saws, wood planes, lathes, 


The station for charging storage 
batteries for signals and passenger 
coaches is equipped with a motor-gen- 
erator set. 

The dismantling shop is spanned by 
a 120-ton four-hook electric crane man- 
ufactured by the Harris Crane Com- 
pany, and equipped with four variable- 
speed induction motors of the slip-ring 
tvpe. 

The buildings are heated by the ex- 
haust steam from the two air compres- 
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tion of a system of motor drive. They 
also effected a saving of two-thirds in 
the labor required. to operate the plant. 
This is due partly to the improved 
methods of handling coal and ash and 
partly to the small number of men re- 
quired to operate a turbine station. 
Besides the saving in the cost of coal 
and labor, they have greatly increased 
the capacity of their shops, as they are 
now able to overhaul and rebuild one 
locomotive a day, whereas twenty 


= 
CURTIS TURBINES IN THE CHESAPEAKE & OHIO RAILROAD SHOPS — 25, 100 AND 750 KILOWATTS CAPACITY. 


circular saws, drill presses, boring mills, 
shapers, metal puncher and rolls. Most 
of the motors are belted to a section 
of lineshafting from which the various 
tools are belt-driven. The large plan- 
ers, turning lathes, drill presses, and 
boring mills are equipped with indi- 
vidual-motor drive. 

The planing mill 1s equipped with a 
sawdust and shaving eliminator driven 
by a 100-horsepower induction-motor 
which conveys the shavings through 
tubes into the furnace under the boil- 
ers. 


sors, boiler-feed-pumps, twenty-five 
kilowatt and 100-kitowatt turbines, and 
the condensation from the system is 
pumped into the _ boiler-feed-water 
heater. This arrangement puts a back 
pressure on the exhaust header of from 
four to eight pounds. 

The changes made in this plant 
brought about a saving in coal alone 
of fifty per cent, which saving will be 
effected in part by the low steam con- 
sumption of the turbines and in part 
by the obliteration of large shafting 
and belting losses due to the introduc- 


was a good month’s work previously. 
During the month of April thirty-four 
locomotives were turned out, this being 
the largest number ever repaired in one 
month. The electric drive has also in- 
creased the flexibility of the shops, as 
any section can be started independ- 
ently of the rest. Power is always 
available and the shops are very well 
lighted, so workmen can work at night 
to advantage. The new plant was put 
in service on March 1, 1910. 

The engineering was done by West- 
inghouse, Church, Kerr & Company. 
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Electric Truck on the Farm. 

The illustration shown below dem- 
onstrates the value of the eclectrie 
truck even on the farm, which might 
perhaps be regarded as the last strong- 
hold of the horse. 

This truek is the standard 3.5-ton 
truek manufactured by the General 
Vehicle Company. and was sold 
through the Rochester Railway and 
Light Company to Brown Brothers, 
who conduet a nursery about four 
miles from Rochester, N. Y. The truck 
is used during the shipping season for 
delivering trees and shrubs to the de- 
pot. and returns loaded with fertilizer 
and supplies for the nursery, 

During the harvest season this truck 
was used for the harvesting of the hay 
crop, and, as shown in the illustration, 
for the harvesting of the wheat erop. 
The truck as shown has 617 bundles 
of wheat, which after being threshed, 
yielded forty-five bushels. The regular 
two-horse load shown has 260 bundles. 
Where the time element is so import- 
ant, due to uncertain weather condi- 


160 volts while the three-phase coils 
of the other transformer must be de- 
signed for 86.6 volts, or in that ratio.” 
Such information is of but little valne 
when a three-phase motor must be 
eonnected to a two-phase eireuit, and 
connected in a hurry. 

The accompanying diagram shows a 

Two-Phase 
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Three- Phase 
TRANSFORMER CONNECTIONS. 


connection which has been made fre- 
quently with standard Hawthorn 
transformers. A 1100 2200-volt pri- 
mary, 122 244-volt secondary, (ratio 
9 to lọ transformer connected as 
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ELECTRIC TRUCK HARVESTING WHEAT. 


tions, the use of the power vehiele 
a great advantage. 
a ea 
Two- to Three-phase Transformation 
With Standard Transformers. 

It is frequently desirable to operate 
three-phase motors from a two-phase 
circuit. Almost any handbook or text- 
hook will tell you that this may be 
done using Scott transformation. The 
book will proceed to tell you that it 
is necessary to have the ‘Three-phase 
coils of one transformer designed for 


‘mata With 1100 2200-volt primary, 
110 220-volt secondary, (ratio 10 to 1: 
transformer connected as “teaser” 
may be recommended to operate a 
220-volt three-phase motor on a 2200 
volt two-phase supply. The secondary 
voltage given by this arrangement. is 
244 volts three-phase, but, allowing 
for line drop, ete., it is a satisfactory 
voltage on which to operate 220-volt 
motors. The unbalance and increase 
in heating are negligible. 

The Western Electrie Company's 
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Hawthorn transformers are well suited 
to this work, the four secondary leads 
which are brought out on all of them, 
in order to make possible either of two 
secondary voltage connections, are a 
ereat convemence in making the two- 
phase to three-phase connections, 
ee ae eee 
An Electric Hot-Plate. 

The use of an electric hot-plate has 
contributed greatly to the improved 
conditions under which most chemical 
laboratory work is condueted today. 
It is continually growing in favor. <A 
description of such a plate, devised and 
constructed in the laboratory of the 
Empire Zine Company. Canon City. 
Colo. is given by Welallurgical and 
Chemical Engineering. 

The plate is thirty-four by seventeen 
Inches and has a thin sheet-iron base, 
on Which is a piece of asbestos board 
one-quarter of an inch thiek. This is 
covered with sheet mica, on whieh rest 
the heating coils. Above the latter is 
additional insulation in the shape of 
sheet miea. Finally, the top, whieh is 
of one-half-inch planed east iron, com- 
pletes the apparatus. The whole ean 
conveniently be placed on standards of 
any desired height, and forms a plate 
about two inches thick and of the area 
given above. 

The construction of the heating coils 
is the interesting feature of this plate. 
They consist of fire-clay bars with No. 
I8 German silver wire. They are 147, 
Inches long and triangular in cross- 
The seetion measures 114 by 
*y inches, the larger dimension being 
the base of the triangle and the smaller 
its height from base to apex. 


section. 


The rods are wound in pairs and 
there are four pairs in the plate. They 
are laid with their length extending 
the width of the plates, and are spaced 
about four inches center to center. 
Four switches are provided, one for 
each pair of rods, so that different. see- 
tions of the plate may be used as 
needed. Each of the end pairs of rods 
is Wrapped with seventy-three feet of 
wire, While each of the middle pairs is 
Wrapped with seventy-five feet. For 
convenience in getting at the coils, the 
top is made readily removable, being 
attached to the base by bolts. It is esti- 
mated that 2,000 chemical determina- 
tions are made on a consumption of 
about 500 kilowatt-hours per month. 
For ten months the average consump- 
tion has heen 524 kilowatt-hours. 
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STREET-LIGHTING SCHEDULES.— Please 
tell me how many hours per year street 
lamps would burn under the following 
schedules: (1) All night every night; 
(2) all night moonlight; (3) every 
night till .twelve o'clock; (4) moon- 
hight twelve o’elovk.—R. F., Yankton, 
S. D. 

(1) The all-night every-night sched- 
ules vary somewhat, depending on the 
time, relative to sunset and sunrise, 
that the lights are specified to be 
switched on and cut off. The schedule 
coming into perhaps most extensive use 
calls for an average of 4,000 hours per 
year, which corresponds closely to the 
lamps being lighted one-half hour after 
sunset and extinguished one-half hour 
before sunrise, and gives an average of 
eleven hours per day. Another sched- 
ule cuts the lights off at one hour be- 
fore sunrise, which gives 3,830 hours 
per year, Other schedules call for 3,760, 
3,915, 4,100 and 4,200 hours per year. 
(2) The most common and best estab- 
lished moonlight schedule is that 
known as the Philadelphia moonlight 
schedule. It requires the lamps to be 
lighted one-half hour after sunset and 
one hour before moonset, and extin- 
guished one hour after moonrise and 
one hour before sunrise; on the night 
of full moon, the night before and the 
night after full moon the lamps are 
not lighted. Because the lunar month 
does not coincide with the calendar 
month, there are sometimes twelve and 
sometimes thirteen full moons in the 
calendar year. This affects the num- 
ber of hours the lamps are lit per year: 
for instance, in 1910 the Philadelphia 
schedule calls for practically 2,200 
hours, in 1909 it was 2,108 hours. (3) 
On the basis of 4,000 hours for all-night 
every-night sevice, as explained in 
(1), the lighting of the lamps every 
night till midnight only requires about 
2,000 per year. (4) If the Philadelphia 
moonlight schedule is followed until 
' midnight and no light furnished after 
that hour, it will mean 1,170 hours of 
lamp service this year. In 1909 the 
number was 1,115. 


VELOCITY OF RADIANT ENERGY ; OPEN- 


DELTA TRANSFORMERS.—(1) What is the 
speed in miles per second of light, heat, 
sound, electricity and magnetism? (2) 
Is it good practice to conect up two 
single-phase transformers in series to 
get a three-phase current? What are 
its disadvantages and how does it com- 
pare with the use of three single-phase 
transformers or one three-phase trans- 
former ?—C. O. S., San Bernardino, Cal. 


(1) It has been found that radiant 
heat and electromagnetic waves travel 
at the same velocity as those of light. 
The most accurate determination of 
the velocity of light (that by Professor 
Michelson) gave the value 186,270 
miles per second. The velocity of 


sound in air at a temperature of zero 


centigrade is 1,088.2 feet per second. 
In water the velocity of sound is 4.3 
times as great; in copper 11.2 times, 
in iron 15.1 times, in lead 4.2 times, in 
glass 15.3 times as great as in air. 
(2) Two single-phase transformers can 
be connected up in two different ways 
for use on a three-phase circuit. The 
one quite commonly used in the West 
is what is known as the ‘‘open-delta”’ 
connection, in which the two primary 
coils are joined in series and then the 
two open terminals and the joint ter- 
minal connected to the three terminals 
of the three-phase source. The two 
secondaries are similarly connected to 
the load. This connection is sometimes 
also called the V-connection. It is not 
so satisfactory a connection as either 
the delta (4) or star (Y) connections, 
but is used either for emergency or be- 
cause it is desired to save the intial cost 
of a third transformer. Its chief dis- 
advantage is that it produces a marked 
unbalance of the secondary voltages 
and of the primary currents. As com- 
pared with the use of three single- 
phase transformers, each of the same 
size as those used in the V-connection, 
it has a lower efficiency and lower 
load capacity, but represents only two- 
thirds as great an initial investment. 
The same is practically true as com- 
pared to a three-phase transformer. A 
disadvantage of the V-connection for 
regular service is that in case of dam- 
age to one of the two transformers. 


three-phase service is entirely inter- 
rupted, whereas when three single- 
phase transformers, or one three-phase 
transformer delta-connected, are used 
an accident to one ¢oil does not erip- 
ple the serviee, because the set can 
continue to serve as an open-delta 
group. By using the so-called T-con- 
nection, two transformers can be used 
in three-phase service without yearly 
as great disadvantages as are involved 
in the open-delta method. 


Buock-LigitinG PERMITS.—Is it nec- 
essary to get a special city permit to 
enable us to sell current from our plant 
to neighbors in the same block ?—F. R., 
Cineinnati, Ohio. 

If it is possible to run the feed wires 
necessary to provide this supply in 
such a way that they do not run along, 
over or under any street, alley or other 
public way, no special permit is prob- 
ably necessary, provided the wires are 
installed in a way to meet the approval 
of the city inspection department. But 
if the wires have to be run along, over 
or under any street or alley, a special 
ordinance of the city council permit- 
ting this is necessary. 


MEASURING CURRENT WITH A POTEN- 
TIOMETER.—I understand that the po- 
tentiometer is an instrument used 1D 
measuring potential; in fact, its name 
suggests as much. How then is it pos- 
sible to measure current by means of 
it?—M. W., Ames, Iowa. 

The potentiometer is strictly a poten- 
tial-measuring instrument. When used 
to measure current it does not do so 
directly, but measures the potential 
difference across a known standard re- 
sistance through which this unknown 
current is made to pass. From Ohm’s 
law E = I R, therefore, if E has been 
determined and R is known, the value 
of the current Z is readily calculated. 
In measuring current in this manner 
no part of the current I passes through 
the potentiometer when a balance has 
been obtained. The potentiometer 18 
the most accurate instrument for meas- 
uring both potentials and currents; it 
is used extensively for calibrating volt- 
meters and ammeters. 
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AMONG THE CONTRACTORS | 
AND SUPPLY MEN 


To know what is going on among the men 
who do things and those who supply the Mate- 
rial for the doing is always interesting, The 
actual happenings of the day with the contrac- 
torsand the men who furnish them with supplies 
or all kinds, accurately reported from all parts 
of the country, is the object of this department, 


THE ASHLAND ELECTRIC COM- 
PANY, Ashland, Me., reeently wired 
the house which is being built for J. R. 
Ketehum of that city. 

THE BUCHANAN-BOUGI TON 
COMPANY, Marshalltown, Ia., will 
supply the eleetrohers which are to be 
used on Main street. C. 

THE AMES PLUMBING AND 
LIGHTING COMPANY, Ames, la., was 
awarded the contract for furnishing the 
city with electroliers. C. 

THE DECKER ELECTRIC COM- 
PANY, San Francisco, Cal., has secured 
the contract at $46,000, for the con- 
struction of the electric-light system at 
the Presidio, San Francisco, Cal. 

THE TWENTIETH CENTURY EL- 
ECTRIC COMPANY, Middleboro. 
Mass., recently wired the basement of 
Sullivan building of this city. The 
rooms are to be used for a bowling al- 
ley. 

THE SOUTHERN ELECTRIC SUP- 
PLY COMPANY, Waycross, Georgia, 
has the contract for eleetrical work 
In the building which is to be erected 
for the Union Banking Company in a 
short time. B. 

THE SOUTHERN ELECTRIC SUP- 
PLY COMPANY, Waycross, Ga.. of 
which S. M. Byck is manager, received 
the contract for eleetrie wiring and fix- 
tures In the Y. M. C. A. building at 
Waycross. B. 

THE DUBUQUE ELECTRICAL 
SUPPLY COMPANY, Dubuque. la.. 
has been awarded the contraet for 
wiring and other eleetrieal work in the 
Hotel Julien at Dubuque. This is the 
third large contraet which the com- 
pany has secured within a short time. 

WHITMAN & MOUNTFORD. 412 
Cherry Street, Macon, Ga.. have the 
contract for installing electrical equip- 
ment for both power and lighting in 
the Alice Cotton Mills at Easley, S. C. 
J. E. Sirrine, of Greenville, S. C., is 
engineer. The company also received 
the contract for installing the elec- 


trieal work in the postoffice at Griffin, 
Ga. B. 


FINANCIAL REPORTS OF ELEC- 
TRICAL COMPANIES. 


AURORA, ELGIN AND CHICAGO. 

The report of the Aurora, Elgin and 

Chieago Railroad Company for the 

month of June and twelve months 
ended June 30 compares as follows: 


1910 1909 
June groSS .ooseneonaaanan a $ lol. Nol $ 142,565 
NEE 2-4. oar EEE gen teh E ake gtk TOT 71,256 
June surplus ..aossesessaan. seg 12,204 
Twelve months gross........ Lee, 777 1.455.099 
NET? ween Bra a a E A OU TIONS BHU STI 
Twelve months gross. ....... 309,401 025.095 


Á m m 


NORTHERN OHIO TRACTION. 
The report of the Northern Ohio 
Traction and Light Company for the 
month of June and six months ended 
June 30, 1910, compares as follows: 


1910 1909 
June gross ....... ce ee eee $ 221,673 $ 198,203 
TUN IGN SUS anoe lb bay ee Re Os 123.125 107,976 
PING nët saree ite ape ees WS.54S 90,227 
CNILU UR cds erante Wesabe eae es 43,375 44,245 
June Surplus ..........06- 55,173 45,952 
Six months grosSS... eessen 1,987,335 973,942 
Expenses ooo. ee cee rae e ees 024,230 053,360 
Six months net.........-. 403,105 420,577 
CSTE GEO elo uted at aie Seat boat ws ea he 259 917 263,320 
Six months surplus........ 203,188 157,257 


INTERBOROUGH RAPID TRANSIT. 
Interborough Rapid Transit Com- 
pany has issued a report for the year 
ended June 30, 1910, whieh compares 


as follows: ied isig 
Gross operating revenue, $28,087,648 $26,524,394 
Operating expenses ....... 11,013,143 10,747,443 

Net Operating revenue., 17,974,505 15,776,951 
TANEN Gis a else tcc Mls arte 1,750,422 1,799,807 
Operating income ........ 16,224.083 13,977,144 
Other imeome ooo... eee eee 411,024 1,001,775 

Total income ........... 16.635.107  14.978,919 
Interest, rent, ete., includ- - 

ing Manhattan Railway 

guarantee 24.4. bakers 10,552,960 10,389 096 
Net corporate imeome...... *H 082 147 4,509,823 
Dividends .............000- 8.150000 3.150.000 

SUTDPIUS fe ooh hd eae HS: 6 2,932,147 1,489,823 
Operating rato oo. ee. eee. RTA 40.52% 
Passengers carried 0.0.0... .982.788,595 O14 80,342 


Wqual to 17.387 per cent earned on $35,000,000 
capital stock, as compared with 13.11 per cent 
earned on same steek last year. 


DETROIT UNITED RAILWAY. 

The report of the Detroit) United 
Railway Company for the month of 
June and six months ended June 30 


o J 1 4 * . 
compares as follows: iaio o 
June grOS8S occ eee eee eee $ 831,472 $ 698.485 
EXPENSES Lovee cc cee eee ee ee 512,996 423.826 
June metere arrei ea 318.476 274,659 
Other jnereaKes co.cc ce ceeees 12.436 12,171 
Total Imerease voces cc eeees 530,912 286,830 
Charges and taxes.......... 168,430 156,997 
June surplus ....... cee eee 162,392 129.833 
Six months gross.........66- ALBAL ORT 3,639,058 
EXPENSES l neda ane eae ee e ea 2,770,783 2.251.359 
Six months net............ 1,573.282 1,387,699 
Other imereases coo... eee ee ee 74,068 71,079 
Total imerease woo... eee 1.647,359 = 1,458,778 
Charges and taxes... ......... ATR 57 9°68 334 
Six months surplus.......... 674.293 532.444 


AMERICAN TELEPHONE AND TELEGRAPH. 
COMPANY EARNINGS. 

The report of the American Tele- 
phone and Telegraph Company, which 
was issued July 30, shows an increase 
of $8,522,500, or 11.8 per cent, over the 
gross revenue for the corresponding 
period for last year. The expense of 
operation increased $1,784,078, or 7.4 
per cent, and current maintenance in- 
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ereased 6.1 per cent. The amount set 
aside out of revenue to provide for re- 
eonstruetion and renewals was ¥13,- 
S94,974. Of this sum, $2,969,743 was 
used for these purposes, while the bal- 
anee, $10,925,231, remains as a reserve 
for future replacements. 

The net earnings show an inerease 
of $1,547,899, while interest charges re- 
main substantially the same. The net 
profits available for dividends paid in- 
ereased 619838. OF the $IS720 445 
net profits. $12,618,026 were paid out 
for dividends, leaving a surplus for six 
months of $6,1702.422. an amount sub. 
stantially eqnal to half of the dividends 
paid. 

The figures for the six months eom- 


y re ` O ) "ss ; 
pa as follow S: Six months, 


— 19d, Inerease. 
Gross earnings sasssa.. $50,634,614 $8,522.52? 
Expenses - 

Operation co... asenaan.. BOL 164 LTS4,078 
Current maintenance ..., Ps S23 T2L OAT 
Depreciation o.oo... . ce ae 13,Ss94.974 BOA TR 
TUNES Re eee ee aE n 3.949,57? NO2 405 
Total expenses ......., $36,337,533 BHT HHS 
Net earnings anaana DALTO TBI body sou 
Miterest 64-6 24s aisde e en ave 3,006,333 e2857? 
Net profits oaae $18,720,448 $1,576,431 
Dividends paid ............, 12.618,026 619,538 
Surplus 2.55% 2ccaded ceed $ 6,102,422 $ 850,599 

* Decrease. 


ELECTRICAL SECURITIES CORPORATION, 
The Electrical Securities Corpora- 
tion has issued a report for the eight 
months ended June 30, 1910, as fol- 
lows: 
Underlving and investment bond interest 


received and acerued..........ccccc ee. $199,976 
Interest received and accrued on notes. 
bank deposits, ete. coco. eee eee eae oo. LS 
Dividends on investment stocks received 25,079 
Total income 4.55 caw He die ha o ee dl $249,173 
Collateral trust bond interest....$ 95,994 
EXPUSE dc wee tented a Peace a ag, 33.HUN 129,5332 
Net prodts from ineome....... ce... $ 19,641 
Pront sales om securithes.....0.0. $ 31,952 
Less disc. and prem. on series 
OMIS cees doe e Syst States. ace a inte acs aie 8 2,107 29 845 
SUF ONES 0 aee oe a ies dA rear a N ty © 140,480 
Previous surplus October 31, 1909........ 917.842 
Total surplus oo... ccc eww cee ee eee ees L067 S28 
Pfd. stock dividends............6. 25.000 
Com. stuck dividends... enaa 120,000 
— 145.000 
Surplus June 30, 1910...............,.., Meares 


ONTARIO POWER COMPANY, 

The Ontario Power Company of Ni- 
agara Falls and The Ontario Transmis- 
sion Company, Limited, report receipts 
and disbursements for the year ended 
June 30, 1910, compared as follows: 


1910 1909 
Sale of POW, os isda hide ees $704,005 $455,409 
Government rentals .......... 49.8389 36,340 
Gross earniNgS...,.seeneanan. 654.166 417,069 
Expenses and taxe8.......600. 131.477 244.180 
Net earnings ........cccc eee 022,688 172,488 
Yther recelpts peress cc ee eee ee 25,773 9,437 
Net INCOME ........ cc ew ewes 548,461 182,226 
Interest, ete. co.cc eee dowa cae 429,588 310,346 
Ralance ........ 2c ee eee eee 118,873 4128 020 


*Includes flood damage, $134,657.60. +Deficit. 
R. C. Board, secretary and treasurer 


of the company, says that the sale of 
power now averages about 61.500 
horsepower per month, and estimates 
that by January 1, 1911, the sales will 
be upwards of 82,000. horsepower. 
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New Electrical and Mechanical Apparatus and 


New Interpole Railway Motor. 

In further extending its line of rail- 
way motors, Allis-Chalmers Company 
has recently placed on the market its 
type 501. This is an interpole motor 
which has been developed to meet se- 
vere conditions of operation, especially 
on lines which use a potential of 600 
volts or over. It also has desirable 
features for use where a lower voltage 
is employed. 

As is seen by the accompanying illus- 
tration, the motor is unusually sturdy 
and strong, with ample provision for 
Wearing surface in the bearings. The 
arrangement of the interpoles can also 
be plainly seen. Special arrangements 
are made for ventilating the motor and 
therefore very cool running is secured. 

The field frame is constructed of high 
quality cast steel and is split horizon- 
tally through armature and axle bear- 
ings, so that it may be opened down- 
ward. The commutator and brushes 
can be readily inspected by means of 
an opening of large size which can be 
covered when the motor is not being 
inspected. 

Thé@ main pieces are of soft steel 
punchings, securely clamped between 
malleable iron end plates, to which they 
are riveted. The interpole or commu- 
tating pole pieces are of solid steel. 
The field coils are of the mummified 
type, thoroughly insulated and with the 
insulation impregnated with a moisture 
and water-proof compound. The coils 
are firm and have excellent heat-con- 
ducting properties, which assist in the 
cool running of the motor. 

The bearings are bronze with a thin 
lining of babbitt and are carefully fit- 
ted to the bearings’ housings. Ample 
lubrieation is provided for the bearings 
and at the same time there is no chance 
for the oil to work into the commutator 
or windings. The armature journals 
are made amply large and the axle- 
bearing bushings correspond. The 
standard axle of the American Street 
and Interurban Railway Association 
can be used. 

The gears are made of high-grade 
cast steel and are furnished either in 
the solid or split type. The pinions are 
made from high-grade hammered steel 
and are bored taper to fit the taper on 
the armature shaft. The gear case can 


‘Appliances. 


be supplied either of sheet steel or mal- 
leable iron. The former is preferred, 


as it combines lightness with strength 
and the Allis-Chalmers Company has 
worked out. a special construction whieh 


MOTOR WITH FRAME OPENED. 


does away with difficulties formerly 
experienced. °` 

The armature core is built up of soft 
steel laminations carefully annealed and 
varnished after punching. They are 
securely clamped between end heads, 
which also have rims to support the 


he made without disturbing the wind- 
ings. The coils are wire wound and 
insulated in the usual way, but after 
being pressed in steam-heated molds, 
are cooled under pressure, which gives 
each the same dimensions. This makes 
the coils absolutely interchangeable, 
which greatly reduces the labor when- 
ever it becomes necessary to rewind the 
armatures. 

Hard-drawn copper commutator bars 
are mounted on a cast-steel sleeve. 
Mica insulation is used between the 
bars and a one-piece miea cone ring is 
employed. The commutator is very 
carefully constructed, with ample di- 
mensions and with creepage surfaces 
extra long. 

Two cast-brass brush holders are 
mounted in the top half field frame. 
They are each arranged for two carbon 
brushes held down by spring-pressed 
arms. The holder body is adjustable 
to care for commutator wear, and the 
brushes are kept in correct position. 
The brush end of the copper shunt or 
‘‘nigtail’’ is so arranged that an ex- 
change of brushes is easily effected. 

This motor is rated at fifty horse- 
power on 600 volts or forty-two horse- 
power on 500 volts. These loads can 
be earried for one hour with a tempera- 
ture rise not exceeding seventy-five de- 
grees centigrade above the surrounding 


NEW TYPE—ALLIS-CHALMERS MOTOR. 


coil ends a uniform distance from the 
Shaft. The laminations are built up on 
a cast spider and ventilation ducts are 
arranged. The spider also carries the 
commutator, so that shaft renewals ean 


air. It has a continuous capacity of 
thirty-six amperes at 400 volts. The 
motors are designed for either double 
or four motor equipment, and standard 
gear ratios are employed. 


i a 
es 
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Rope Drive Meets an Emergency. 

The hydroelectric plant of the Econ- 
omy Light and Power Company, Joliet, 
Ill.. is a peculiarly interesting instal- 
lation of the Dodge American system 


of rope transmission. The plant is lo- 


cated on the Illinois River, into which 
the Chicago Drainage Canal conducts 
the sewage of the city, diluted with 
water from Lake Michigan. 

The company carries practically the 
entire lighting load of Joliet and vicin- 
ity, and drives the machinery in many 


current generator, driven by two 200- 
horsepower water-wheels. This unit 
Was entirely independent of the equip- 
ment in the main building adjoining. 
The two waterwheels have a combined 
horsepower rating of 400, whereas the 
generator requires 500 horsepower to 
develop the full-rated capacity of 375 
kilowatts. The water-wheels, therefore, 
are insufficient to drive the generator 
up to full load, to say nothing of car- 
rving overloads. 

In recent years the direct-current 


ROPE DRIVE IN GENERATING STATION. 


of the large industries of that district. 
Constant growth of business having 
Increased the total load beyond the 
limits of the water power available, 
the company has installed an auxiliary 
steam plant, using steam turbine gen- 
erators. 

In the down-stream end of the long 
main building of the water-power 
plant is the equipment for generating 
direct-current. In an extension at this 
end of the plant was installed some 
ears ago a 375-kilowatt alternating- 


load has decreased and the alternating- 
current load has increased. Increase 
of the alternating-current load has 
made it desirable that this 375-kilowatt 
generator be operated up to capacity 
and be made to assume its share of 
overload when required. The decrease 
of direct-current load fortunately 
made available a surplus of power in 
the main plant. To utilize the surplus 
of power from the main line to assist 
the two water-wheels in driving the 
379-kilowatt alternator, naturally sug- 


ge a 
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gested itself as a way out of the diff- 
culty. 

There appeared to be little in com- 
non between the main line and the 
generator line. They seem to be dif- 
ferent in every possible way. 

The Dodge Manufacturing Company 
solved the problem after the fashion 
shown plainly by the accompanying 
photograph. A rope drive on the Dodge 
American system was designed and 
installed to meet all the requirements, 
including, in addition to the differ- 
ences just mentioned, the necessity for 
going over the generator to reach a 
place on the shaft where a driven 
sheave could be mounted. A driving 
sheave was fitted to the main line, ex- 
tended into the generator room. From 
this driver the ropes lead upward, over 
suitably placed idlers, and thence down 
directly to the driven sheave on the 
generator shaft. The tension equip- 
ment is nicely accommodated on a hor- 
izontal track, conveniently placed 
along one side of the room. 

The drive consists of ten wraps of 
rope. The driving and driven sheaves 
are 100 inches and 62 inches in diam- 
eter, to accommodate the difference in 
shaft speeds. The idlers overhead are 
so placed as to lead the ropes prop- 
erly to accommodate the difference in 
alinement of the shafts. The lead of 
the ropes over these idlers also accom- 
modates the different directions of mo- 
tion for the two shafts. 

——eo 
Changes in the Holophane 
Organisation. 

A number of changes in the person- 
nel of the Holophane Company were 
announced at the company’s annual 
conference, which was held recently. 

W. F. Minor is appointed assistant 
general manager; C. Walter Jones, for- 
merly manager of the New York 
branch, succeeds Mr. Jones as manager 
in New York, while H. D. Howe takes 
charge of the fixture department. 
which will be located at Newark, O. 

The 1910 Holophane conference was 
the most successful in the company's 
history, 102 persons being present. Of 
these, ten were wives of various mem- 
bers of the organization, and eighteen 
were invited guests, the latter includ- 
ing representatives of the National 
Electric Light Association. the Na- 
tional Electric Contractors’ Associa- 
tion and the Electrical Supply Jobbers’ 
Association. 
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The Lansden Electric Wagon. 

The Lansden Company, of Newark, 
N. J., has long enjoyed the reputation 
for building delivery wagons and 
trucks, ranging in capacity from 350 
pounds to three tons, which are unique 
in so far as simple construction, light 
weight, great mileage, low maintenance 
cost and elimination of trouble are con- 
cerned. 

Simplicity of construction and opera- 
tion is one of the main objects aimed 
at in the Lansden wagons—particu- 
larly the materials and parts are 
of the quality best suited to the pur- 
pose they serve. The annual cost 
for repairs and replacements has been 
surprisingly low. There is nothing 
about the vehicle that the ordinary 
driver or mechanic cannot understand 
easily and inexperienced drivers cannot 
damage them seriously through ignor- 
ant handling of the controller. It is 
claimed by the builder that in propor- 
tion to weight of vehicle and rated load 
capacity, the standard Lansden wagon 
body has the largest cubie load space 
of any electric delivery wagon or truck 
built. All Lansden wagons are driven 
by a single motor with single chain 
to a counter shaft and side chains to 
the driving wheels. | 

In all types of Lansden wagon or 
truck the frame is made of wood, prefer- 
ably ash. This gives great resiliency, 
light weight, strength and flexibility. 
The battery weight is distributed over a 
considerable space and the battery box 
serves as a truss for the wagon frame. 

In all cases the frame is steel ar- 
mored, the steel lining of the same, 
being step-bolted to the frame. The 
rear springs are shackled at both ends 
allowing for inequalities in road surface 
and reducing jolting and vibration to a 
minimum. The motor is carried on 
angle iron sliding rails manipulated by 
distance rods which run to the rear of 
the wagon, allowing easy and absolute 
chain adjustment. The driving thrust 
is taken up by two distance rods equip- 
ped with right and left-hand threads, 
the distance rods acting radially about 
the countershaft boxes. The drive is 
direct from the motor sprocket by roller 
chain to the differential and the con- 
nection for the side chain on the outer 
end is made through a flat spring-steel 
shaft which also acts as a universal 
joint to take up inequalities of road 
surface. 

All of the control is on the front of 
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the car, the controller being mounted 
entirely upon the chassis, nothing 
whatever being attached to the body of 
the car. The controller handle is 
mounted upon the post of the steer- 
ing wheel and is interlocking between 
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running, off and charging. A specially - 


made key with a peculiar offset is pro- 
vided, and this key can only be re- 
moved in the off or charging positions. 

The steering gear is made up of steel 
gears with two-inch faces enclosed in 
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VIEW OF CHASSIS, LANSDEN ELECTRIC VEHICLE, SHOWING ARRANGEMENT 
OF BATTERY. 


the forward and reverse positions. The 
controller is entirely covered with a 
box and the mechanism is easily 
reached through a swing-bolt cover. 
The controller is of original design 
and provides a continuous torque with 
three or four forward speeds, accord- 


a tight case and packed in grease. The 
brakes are of the internal expanding 
type with a factor of safety consider- 
ably beyond the maximum possible re- 
quirement. 

The Lansden vehicles are equipped 
with a plain bearing of rather peculiar 


WHEEL REMOVED FROM HUB SHOWING INTERNAL ARRANGEMENTS AND 
DETAILS. 


ing to the capacity of the wagon, and 
two reverse speeds. This form of con- 
trol gives steady acceleration in start- 
ing, free from breaks in the current. 
The main switch is operated by a foot 
pedal and there are three positions,— 


construction. Over the forged axle a 
bronze sleeve is slipped; between the 
inner end of the hub and the collar on 
the axle there is a thrust ring and a felt- 
washer. The sleeve is provided with 
a helical rifling in the bore and a sim- 
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ilar rifling on the outer surface. As 
these helices are opposite on the inter- 
ior and outer surface, a sort of centrif- 
ugal action is set up by which the 
grease passes from one end along the 
under side of the bore and back across 
the outer surface of the sleeve. After 
the wheel is slipped on and adjusted, 
a covering nut holds the wheel and the 
internal arrangements in place. All of 
the driving parts are made either drop 
or hammer forged and are made to 
special design, no supply stock being 
used. 

The Lansden vehicles are made with 
any type of body and with several 
types of running gear and frame. The 
Company makes the complete ear, at- 
tending to every detail of design, con- 
struction and finish. 

An interesting demonstration was 
made recently with the Lansden vehi- 
cle. A one-ton wagon with about 1,200 
pounds’ load being driven to Philadel- 


———— —— — —_ — 


FIG, 1.—LEAF-UNIT FLAT IRON. 


phia and return, one charging being 
necessary in each direction. The aver- 
age speed was between twelve and fif- 
teen miles per hour, the return trip 
being made in especially fast time, the 
party leaving Philadelphia at 11 a. m. 
and arriving at the battery in New 
York at 8 p. m. The distance traveled 
Was approximately one hundred and 
twenty miles each way, and although 
two distinct routes were used in going 
and returning, encountering hilly eoun- 
try and bad roads, there were several 
miles stil] left in the battery upon re- 
turn. 

The Lansden wagons are equipped 
exclusively with Edison storage bat- 
teries. This new nickel-iron battery 
has been given especially satisfactory 
service in this connection. A descrip- 
tion of the Edison battery appeared in 
the July 23 issue of the ELECTRICAL 
REVIEW AND WESTERN ELECTRICIAN, 
Where curves were given showing the 
performance of the battery at the start 
and after a large number of discharges. 


New Heating Devices. 

In the bustle of modern life, economy 
of time ìs of supreme importance. The 
housewife is no longer content to wait 
for the fire to be kindled. As a result 
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FIG. 2. SEANLING-WAX HEATER. 


electrice heating and cooking devices 
have established themselves as an in- 
dispensable part of the household 
equipment. 

As the field -for such devices is rap- 
idly extending, a description of some 
of the latest devices manufactured by 
the General Electrice Company will be 
of interest. 

This company early realized that the 
success of heating devices would de- 
pend largely on the qualities of the re- 
sistance or heating element, and the 
supervision of its manufacture. The 
discovery of a new alloy which was 
named ‘‘Calorite’’ resulted after much 
experimenting and testing. This alloy 
has a high resistance, a high melting 
point and is non-oxidizing. It is duc- 
tile and malleable but is not in the 
least degree brittle. The design of the 
heating element is based on a careful 
eonsideration of thermal conductivity, 
convection and radiation, also of elee- 
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FIG. 4. SOLDERING IRONS. 


trical and thermal insulation, of result- 

ant temperature, and of heat storage. 
ELECTRIC FLATIRON. 

The eight-pound leaf umit electric 

flatiron, shown in Fig. 1, is well suited 

for light. medium and heavy laundry 


ELECTRICAL REVIEW AND WESTERN ELECTRICIAN 343 


purposes and, it is claimed, will give 
excellent satisfaction in both domestic 
and commercial work. It is provided. 
with a leaf-heating unit which is spread 
over a broad path around the edges 
of the bottom surface so that the heat 
is delivered most directly to the parts 
of the iron which first eome in contact 
with the damp material. 

Rapid heating and ample heat stor- 
age have been combined in proper pre- 
portions to make a very efficient iron. 
Three standard forms of connection are 
provided, the plain attachment plug, 
the indicating switch plug, and the 
permanently attached cord. With 
light or medium work it is advanta- 
geous to control the heat regulation by 
turning the current on or off as re- 
quired, depending upon the nature of 
the work. This may be most readily 
accomphshed by means of the indicat- 
ing switch attachment plug. For very 
wet or heavy goods, it is is generally 


FIG. 3.--EFLECTRIC SOLDERING POT. 


Necessary to keep the current on con- 
tinuously. 

These irons may be attached to any 
lighting circuit, either alternating cur- 
rent or direet current, where the pres- 
sure does not exceed 125 volts and com- 
sume 650 watts. 

ELECTRIC SEALING WAN HEATER. 

This device, shown in Fig. 2, is de- 
signed for use in express offices, banks, 
shipping departments, stores and busi- 
ness establishments of all kinds where 
sealing wax is used for making seals. 
sealing packages, ete. It is fitted with 
a removable sheet metal cover, the sur- 
face of which slopes downward to a 
eenter hole which provides access to 
the melted sealing wax. This feature 
of design also allows all drippings to 
drain back into the pot. This type of 
heater is most useful for continuous 
serviee where large quantities of seal- 
ing wax are required. 

It has a maximum capacity of three 
pounds, and is arranged for three de- 
vrees of heat control, ‘‘Off,’’ “Low.” 
Medium” and ‘‘High’’ points, con- 
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suming 65, 100, and 200 watts respect- 
ively. The maximum heat is used for 
quick heating and the minimum heat 
then maintains a constant operating 
temperature. 

ELECTRIC CELLULOID HEATER. 

During the last few years, the manu- 
facture of celluloid articles has attained 
great importance, due to the extended 
use of this material for personal, do- 
mestic, ornamental, office and industrial 
purposes. Celluloid is used as a sub- 
stitute for ivory, bone, hard rubber, 
eoral, ete., having a close resemblance 
to these substances in hardness, elas- 
ticity, and finish. Since it is moulded 
while hot, the necessity of constant 
and exact temperatures is imperative 
in order to avoid accidents because of 
its inflammable nature. 

These requirements are well fulfilled 
by the sixteen by thirty inch General 

Sleetric celluloid heater. By the use of 
this device the product is made uniform 
in quality as the same degree of heat is 
always produced and the work can be 
duplicated without variation. It is por- 
table and ean be easily installed wher- 
ever convenient. The heat 1s instantly 
available and readily controlled. It re- 
places high pressure steam with its at- 
tendant danger of explosions, leaky 
pipes, and transmission heat losses. 

ELECTRIC SOLDERING POT. 

A great advantage of this device is 
jts elimination of the use of coal, gas, 
gasoline, oil and other dangerous and 
anhealthful heat producers. The heat 
is very easily regulated so as to main- 
tain the molten metal at the proper 
temperature for best results. 

It finds extensive application, being 
suitable for melting lead, solder, bab- 
bit metal, for tinning, dipping, and 
soldering wires and other small arti- 
cles, for telephone manufacturing es- 
tablishments, electrical repair shops, 
ete. 

In construction it is a shallow cir- 
cular vessel of cast iron, the cup being 
assembled on top of the heating dise. 
The heating unit is readily accessible. 
There are three degrees of heat regula- 
tion, eonsuming 200, 400 and 600 watts 
respectively. 

OIL-TEMPERING BATH. 

In the present age of large manufac- 
turing plants equipped with high speed 
tools, the cutting steel must be uniform 
and reliable. This requires the use of 
hardening and tempering processes 
which produce reliable results. 
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The tempering process involves 
two steps, hardening and drawing. The 
first step consists in heating the steel 
to a temperature of from 600 degrees 
to 700 degrees Centigrade, depending 
on the amount of carbon in the steel, 
and then chilling it by plunging it into 
a cold bath. The temper of the tool 
is then ‘‘drawn’’ by heating it to a 
certain predetermined temperature, 
alter whieh it is allowed to cool grad- 
ually. lt has been customary for the 
workman to judge this temperature by 
the color assumed by the metal. This 
introduced the liability to error of 
judgment on the part of workmen. 
Realizing the shortcomings of this pro- 
cess, the General Electrice Company 
have designed a device whieh elimin- 
ates this uncertainty and ensures abso- 
lute uniformity in tempering. The steel 
is suspended in an oil bath, which is 
provided with a thermometer of pre- 
cision for registering the temperature. 
The workman is supplied with a table 
of temperatures corresponding to cer- 
tain degrees of hardness in the steel. 

ELECTRIC SOLDERING IRONS. 


The advantages of electrically heat- 
ed devices are well illustrated by this 
device. They are economical, conven- 
ient, and reliable, heat quickly, are eas- 
ilv regulated and maintain a constant 
and uniform temperature. All the heat 
is generated in the tip where it is 
avallable for work. 
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Universal Flat-Rate Controller. 

Of interest to the electrical trade is 
the announcement that the Eclipse 
Electrical Manufacturing Company, 
Chicago, has secured the patent rights 
from the Universal Manufacturing 
Company to manufacture the Universal 
flat rate controller. 

This controller, which is constructed 
along the most approved lines, will 
operate successfully on one eight-can- 
dlepower lamp, switching off the cur- 
rent automatically should additional 
lamps be added. The controller will 
act upon as low an overload as one- 
quarter of an ampere, switching the 
current on and off at short intervals 
until the overload is removed. 

The Eclipse company’s plant is lo- 
cated at 416-418 Milwaukee Avenue. 
The officers of the company are: Presi- 
dent, F. C. Kirchhoff ; vice-president, A. 
C. Kraft; secretary, Wm. C. Gohde, and 
treasurer, T. P. Evans. 
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Flaming Arc Lamps for Excavations. 

One of the special purposes to which 
the flaming are lamp is well suited is 
that of illuminating excavations. It 
does this work so well that it has been 
found that more and better work can 
be done in making excavations in 
cities at night when illuminated by 
flaming ares than can be done in day- 
light. This is true beeause at night the 
workmen are relieved of all the annoy- 
ances and interruptions which go with 
daylight in the city, and because a 
flaming are lamp gives a light as bril- 
liant and as well distributed as sun- 
light. 

The position of the are in a flaming 
arc lamp gives a distribution of light 
as much downward as outward. When 
illuminating large areas the flaming 
are lamp is usually suspended forty 
feet above the surface level, so as to 
get an even distribution of light at the 
surface. Should it be desired to illumi- 
nate an excavation, the lamp has only 
to be lowered. 

Another advantage of this lamp lies 
in the quality of its light. This bril- 
hant yellow light, which makes the 
flaming are lamp unsuitable for use 
where delicate colors must be discrimi- 
nated, 1s admirable for outdoor work. 
Yellow is a light to which the eye is 
most sensitive. | 

The efficiency of the flaming are lamp 
is very high, and recent tests made on 
Hawthorn flaming are lamps, manufac- 
tured by the Western Electric Com- 
pany, have shown that this type of 
lamp will produce a light of 3,000 
candlepower at the same cost as that 
of producing a light of 300 candle- 
power from an ordinary arc lamp. 
This means that where formerly five 
are lamps were used, the same results 
may be had with this lamp at one- 
tenth the investment and at a decid- 
edly lower cost for power. 

A recent, interesting installation was 
that of several Hawthorn flaming are 
lamps used for illuminating the exea- 
vation of the subway extension In 
Brooklyn, N. Y. Excellent results were 
reported. 

Twenty lamps of this make have 
been installed during the last few 
weeks to illuminate the tracks in the 
terminal yard excavation of the mag- 
nificent new Pennsylvania station. New 
York City, so as to facilitate the final 
work on the electrical equipment of 
the tracks. 
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Westinghouse Type SK Transformer. 

The Westinghouse Electric and 
Manufacturing Company, Pittsburg, 
Pa., has recently brought out a new 
out-door distributing transformer, des- 
ignated ‘‘Type SK,” that was de- 
signed especially for 6,600 to 16,500 
volts. The new SK transformer su- 
persedes the former type OD, and un- 
doubtedly will rapidly win a place in 
the transformer field corresponding to 
that held by the well-known type S, 
which has become so generally adopted 
for use in 2,200-volt service. The case 
of the type SK transformer, as well 
as its external appearance, is similar 
in a general way to that of the type 
S. The same general methods of con- 


TRANSFORMER WITH COVER REMOVED. 


struction are followed and all of the 
excellent features of the type S are 
embodied in the new transformer. 
Elbow-shaped bushings, which are 
made larger to take care of the higher 
voltages, hold the leads securely both 
inside and where they issue from the 
ease. An insulating compound is 
poured into the bushing through a 
hole in the top to make an absolutely 
Weather-proof joint. An impregnated 
gasket between the case and cover of 
the transformer prevents the ‘*breath- 
ing’’ action that is often the cause 
of the absorbing of moisture into the 
case under certain conditions of serv- 
we, Beside the oil plug at the bottom 
of the ease there is a smaller water- 
drain plug, through which any slight 
accumulation of water can be drawn 
off without appreciably affecting the 
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volume of oil in the case. The con- 
tour of the case is very symmetrical and 
the corners are well rounded; which 
feature and the impregnated gasket 
make for an excellent joint between 
the case and cover. 

Both high and low tension terminal 
boards are kept under oil. This pre- 
eludes the possibility of grounding the 
case. Special pains have been taken 
to prevent the syphoning of oil from 
the case. From where the low-tension 
leads come out of the case they are 
hared for several inches and soldered 
into one solid piece. The high ten- 
sion leads from the terminal board are 
covered with treated cloth tubing, 
which extends into the high tension 


WESTINGHOUSE TYPE SK TRANSFORMER. 


bushing. For a short distance in this 
bushing, the insulation is entirely re- 
moved from the cable, and the cable 
is soldered. Thus, the syphoning of 
oil from the case is effectively pre- 
vented on both the high and low ten- 
sion leads. 

The iron losses, copper losses, regu- 
lation, and exciting current will com- 
pare favorably with the guarantees 
made on the 2,200-volt type S trans- 
former. Careful study has been given 
to the construction of the magnetic 
cireuit, and the position of the gaps 
is such as to give a minimum exciting 
eurrent. The number of gaps is re- 
duced to only two; this has heen ac- 
eomplished by means of L plates. 

Exhaustive study and calculation 
were followed by severe tests to prove 
the design before placing the trans- 
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former on the market. The tests of 
the electrical characteristics and the 
mechanical construction have shown 
the SK to be a great improvement 
over former types; its excellence is 
established. The reduced losses, 
greater insulation strength, reduced 
weight, smaller volume, and increased 
mechanical strength of the type SKS 
transformer make it a very important 
step in distributing transformer devel- 
opment. 
— -eee — 

Emergency Electric Lights for Ships. 

The steamship Alabama of the Good- 
rich line, which runs between Chicago 
and Muskegon, Mich., has recently ìn- 
stalled an interesting svstem of emer- 
vency electrice lights which is furnished 
with current from a storage battery. 

These hghts have been installed to 
provide illumination in the corridors 
and on stairways in case of an accident 
to the generating apparatus, or, in case 
of the sinking of the vessel, lights 
would be available to aid passengers in 
making their escape even after the hull 
of the hoat had sunk some distance in 
the water. 

In order to provide illumination as 
long as possible in case the boat should 
sink, the battery has heen placed at 
the highest point of one of the upper 
decks. 

The storage battery in use is com- 
posed of fifty-six cells type ET ‘‘Chlo- 
ride Accumulator’ in glass jars, manu- 
factured by the Electrie Storage Bat- 
tery Company, having a rated output 
of 4.5 amperes for eight hours. This 
battery will supply current for ten 
hours on one charge for twenty-five 
four-candlepower 110-volt carbon lamps 
which are in use in this installation. 

The battery is charged during the 
day, and at night, after the generators 
stop running, the lights used on decks, 
in halls and stairways are supplied with 
current from the battery alone. This 
system provides a reliable source of 
lighting which is always available in 
case of accident. 

—eo o 


Record Sales for Wire. 

Judging from the rate at which the 
American Steel and Wire Corporation 
is receiving orders, this company, says 
the Wall Street Journal, will do the 
largest business in its history during 
the current month. 

The American Steel and Wire Com- 
pany is a subsidiary of the United 
States Steel Corporation. 


-wy le 
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The Electric-Vehicle Situation in Ohio. 

At the convention of the Ohio Elec- 
tric Light Association recently held at 
Cedar Point, Ohio, one of the papers 
presented that elicited an especially 
spirited discussion was that by J. T. 
Kermode, of the Cleveland Illuminat- 
ing Company, on the subject ‘‘ What 
Progress is Being Made in the Intro- 
duction of Electric Vehicles in Ohio?”’ 
An abstract of this paper was given in 
these columns last week. 

D. L. Gaskill said that he had found 
central-station men very enthusiastle 
as to the desirability of having that 
kind of a load, but he regretted that 
he had not found any very great 
pushing being done by the central-sta- 
tion men to induce customers to buy 
electrice vehicles. He thought that was 
a mistake, and that the central-station 
men should be the ones that would push 
the hardest to get electrics introduced, 
because being largely off-peak load it 
is desirable business. He learned that 
several of the stations required that the 
vehicles must be charged either in the 
daytime, or after nine or nine-thirty at 
night, and offered a corresponding re- 
duction in the current from lighting 
rates. He found the average price to 
be about five and a half cents per kılo- 
watt-hour over the state; some stations 
charging as low as four cents and some 
at practically up to their lighting rate. 
At his city (Greenville) with a popula- 
tion of about 7,000, they have had ex- 
perience with three such vehicles and 
have found them satisfactory custom- 
ers for a town of that size. They aver- 
aged about $7 a month gross income. 

Dr. Fitzgerald, of the Greenville 
plant, asked what the cost is per mile 
approximately under the $5.00 or $6.00 
rate. 

Mr. Kermode thought that the charg- 
ing of pleasure vehicles would cost be- 
tween six-tenths and seven-tenths of a 
eent per mile, based on the six and a 
half cent rate. Mr. Laganke stated that 
he had kept pretty close track of the 
cost of charging batteries for small 
Baker runabouts and found it to be 
three-fourths of a cent per mile under 
the five-cent rate. — 3 

Doctor Fitzgerald inquired whether 
at low temperature the electric motor 
can be run satisfactorily. Considerable 
trouble is experienced with gasoline 
motors in extremely cold weather. 

Mr. Kermode replied that weather 
eonditions do not make any difference 


on the efficiency of the motor. ïn 
cold weather the battery charge ought 
to be started at a high rate for about 
an hour or an hour and a half. The 
charge is then decreased to the normal 
charging rate. The efficiency of the 
battery is slightly lower in cold weather 
than it is in warm weather, but that of 
the motor is the same 

Mr. Chappelle said that in connection 
with Mr. Kermode’s paper one thing 
had struck him with considerable force, 
namely, that it has been pretty well 
demonstrated that the electric vehicle 
business is a very good thing for central 
stations, but in order to make it satis- 
factory also to the customers who use 
electric vehicles, he believed that cen- 
tral-station men should occupy a sort 
of advisory relationship toward such 
customers. He had found that in a 
great many cases parties would pur- 
chase an electric vehicle and rectifier, 
and have some electrical contractor set 
up the rectifier, the company would de- 
liver the ear, and everything would be 
apparently very lovely, and then in a 
couple of weeks the party who bought 
the apparatus would begin to complain 
that he was not getting quite as good 
results as he had expected, and an in- 
vestigation would usually develop that 
he had not had proper instructions. Of 
course, the vehicle people send instruc- 
tions with the vehicle and the battery, 
and certain instructions come with the 
rectifier or motor-generator set, but the 
purchaser does not seem to be given a 
concrete idea of the relationship of the 
several parts of the apparatus as a 
whole. . 

Mr. Anderson remarked that there is 
some trouble at times in co-operating 
with the vehicle men, and while the 
latter urge everybody to go into the 
business of selling vehicles, he consid- 
ered that central stations can get 
better results in other directions than 
in the sale of such vehicles. 

F. M. Tait, of Dayton, suggested that 
he did not believe the central stations 
of Ohio thoroughly appreciate the won- 
derful possibilities there are in the sale 
of off-peak current to electric truck 
users. Such current can be sold and 
delivered without the installation of a 
single additional piece of generating 
apparatus, and in view of that it is well 
worth effort to procure the business. 
It is a simple matter to prove that the 
electric vehicle truck is a better propo- 
sition in every way than the gasoline 
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truck. The handling of the electric 
truck business simply simmers down to 
the proposition whether a man can ef- 
feetively transact his business per ton 
mile cheaper and better by the electric 
truck than any other type of vehicle. 
The manufacturers of electric trucks 
are particularly desirous to co-operate 
with central stations to help sell these 
trucks, and if the central stations would 
go to prospective users and learn what 
their probable tonnage is and the num- 
ber of stops they want to make, etc., 
they ought to be able to prove to the 
prospect that the electrice truck is the 
cheapest and best thing they can use 
taking all things into consideration. The 
average electric truck will produce 
from $200 to $500 a year business for 
the central station under the average 
rate. Central stations heretofore have 
looked upon the electric truck as a use- 
less toy, but it has emerged from this 


stage until today it may be considered 


a very valuable and dependable piece of 
apparatus. In presenting the claims of 
these trucks to the public in their true 
light one cannot expect to induce a 
man to purchase one simply because 
one says it is a good thing, but one has 
to get down to business and prove it to 
him by facts and figures. . 

Mr. Griffin referred to the remarkable 
record of Robert Searle, of Rochester, 
N. Y., in inaugurating a scheme of fur- 
nishing electric trucks to consumers at 


regular list prices, and then furnishing — 


them free current and maintenance for 

one year. Of course, the profit on the, 
truck does not entirely pay for the one 

year’s current and maintenance, but 

the difference was counted in as part 

of the cost of getting the business. 

— e 

The Indiana Railroad Commission 

Issues Annual Report. 

The Indiana Railroad Commission 
has issued its fourth annual report 
in which it advocates the passage of a 
law requiring the separation of all 
grade crossings of steam and inter 
urban roads and ultimately all grade 
crossings between railroads and public 
highways. The commission also ad- 
vocates the adoption of 1.500-candle- 
power electric head lights on locomo- 
tives. There are a score or more suits 
now pending in the courts asking for 
permanent injunctions to restrain the 
commission from forcing the railroads 
to install electric headlights on loco- 
motives. S. 


Qs wr r 
TR 
he vz 
ike, et 
snips 


KR 


DUREN 


anale 


August 13, 1910 


347 


Current Electrical News 


CONTINENTAL EUROPE. 


(Special Correspondence. ) 


PARIS, July 26.—The Swiss federal railroad administration is 
taking measures toward building the second tunnel for the Simplon 
line. At the start there was only one single-track tunnel con- 
structed, but provision was made at that time for building a second 
tunnel alongside the first one. The time has now come to carry 
this out, but matters will probably be much delayed, seeing that 
the contracting firm, which was engaged to build the second tunnel 
for about $4,000.000, now refuses to do so. 

Electrical applications are to be represented at the coming con- 
gress of the French Association for Scientific Advancement. It will 
be held at Tolouse from August 1 to 7, and an exposition of different 
kinds of electrical apparatus will be one of the features. 

Among the recent electrical projects in France, I note that the 
town of Tournus is taking measures to install a combined electric 
and gas-lighting system. Electric-lighting projects are being con- 
sidered by the towns -of Nessarges and Domme. Electric motors 
will be extensively used at the port of La Pallice for carrying out 
different operations, and there will be installed motor-driven cap- 
stans, cable drums, pumps, air compressors. ete. In the region of 
Calais, the Northern Company, which operates various local traction 
lines, has applied for the rights to change over about forty miles 
of steam railroad to electric traction, 

In Bavaria, electric traction is to be applied extensively on the 
railroads, according to a recent decision. The single-phase system 
will be adopted for this purpose. Three lines are to be changed 
over during the first period, these being the Salzburg. Berchtets- 
gaden section and the lines running from Garnisch to Griesen and 
Scharnitz. About $2,000,000 will be applied for this work. 

The Italian Electro-Chemical Company is to carry out a project 
for a turbine plant on the Peseava stream, which will be one of 
the largest to be devoted to electrochemical uses in the country. 
The station will be situated at Torre de Passari and part of the 
current will be sent to Naples, a distance of 120 miles, over a power 
line. It is stated that the line will work as high as 90,000 volts. 

At a recent meeting of the Energie Electrique Company of 
France. which controls an extensive network of plants and power 
lines in the southern coast region, it was proposed to absorb the 
Durance Hydraulic Power Company and also to increase the capital 
stock. 

The first electric railroad line in France to use direct current 
at 2.400 volts is to be built from La Mure to Gap, in the Alpine 
region, and it will be about fifty miles in length. The concession 
for the electric output has been awarded to the French Thomson- 
Houston firm. 

The new subway station on the Paris Metropolitan line at Place 
St. Michel has recently been opened to the public, although the 
work is not entirely finished. It differs much from the others from 
the fact that it is built of caissons, which were sunk from the sur- 
face to a point below the level of the Seine, as it lies on the river 
bank. Passengers descend by a winding iron stairease, and there 
is alsc an electric elevator in construction, which will be the first 
one of the kind to be used on the subway. 

In the Alpine regions of France there is a large plant erected 
for the manufacture of nitrogenous products according to the Paul- 
ing method. It ig located at La Roche, on the Biayse stream. 
and at present there is a turbine station of considerable size built 
in order to secure the current for the works, using four turbine 
units of 2,000 horsepower. . 

A new submarine telephone cable of a type which differs much 
fron the other ones has been laid between England and France. 
It runs from Dover to Gris Nez Cape. Experiments made with the 
new cable are quite favorable, and it shows many points of superi- 
ority over the former ones, so that the French government expects 
to lay another one of the same type across the channel. A. DE C. 


EASTERN CANADA. 


(Special Correspondence.) 


OTTAWA, ONT.. Aug. 6.—The Railway and Power Company, of 
Sherbrooke, Que., is making rapid progress with the construction 
of its new modern power development. For some time past gangs 
have been working night and day on the new power plant. 

The by-law recently passed by the city council of St. Catherines, 
Ont., granting a franchise to the Ontario Power Company to erect 
boles in the streets and distribute and sell electric energy through- 
out the city, will not come into force for some time yet. It is 
believed that the Cataract Power Company is behind the opposition 
to the by-law, 

The one great remaining obstacle to the development of the 
Porcupine gold area, in Northern Ontario, is the question of obtain- 


ing power at a reasonable cost. This is being solved, as was the 
case in the Cobalt silver district, by the installation of electric 
plants at the great water powers which abound in the district. A 
lease of the water power at Sandy Falls, in Mount Joly township, 
has been obtained and it is proposed to develop between 4,000 and 
5,000 horsepower at this plant by June, 1911. A. E. Walberg of the 
Mines Power Company, of Cobalt. has secured a very large water 
power on the Metagami River, about nine’ miles from Porcupine, 
and will be furnishing electric power by June of next year. 

The annual meeting of the Mexican Light and Power Company 
was held at Toronto this week, when the annual report and accounts 
for the year 1909 were presented and approved of. The board of 
directors was re-elected, with the addition of H. Malcolm Hubbard, 
of London, England. The managing director explained to the meet- 
ing that the storage capacity of the company had been extended 
and that, at the present time, the company had over 20,000,000 cubic 
meters of water in storage. Dr. F. S. Pearson, of New York, was 
re-elected president of the company. 

At the annual] meeting of the Mexico Tramways Company, held 
at Toronto August 5, the board of directors was re-elected, with 
the addition of Lic Pablo Macedo, of Mexico City, and Viscomte 
Gaston de Breteuil, of Paris, France. The report of the managing 
director showed that Mexico had recovered from the late depression 
to a very large extent. and business was showing a decided improve- 
ment, which was indicated in the receipts of the company. These 
show a satisfactory increase. In July, a new line to Lake Xochi- 
mileo, a beautiful suburb, and one most popular with the Mexican 
people, was opened, and is yielding most satisfactory returns. At 
a meeting of the board of directors, Dr. F. S. Pearson, of New 
York, was re-elected president of the company. W. 


IMPORTANT DEVELOPMENTS. 


(Special Correspondence.) 


IMPROVEMENTS AT NEW MILFORD, CONN.—The New Mil- 
ford Power Company, a subsidiary of the New York, New Haven 
& Hartford Railroad Company, is making changes at its plant in- 
volving the expenditure of a quarter of a million dollars. The 
chief improvement will be the construction of a large reservoir 
with a surface measurement of nearly eight acres. at a point where 
the flume drops 100 feet down the hillside to the power plant. A 
core dam, 700 feet long and at places thirty feet deep, will hold 
back the water. This reservoir will not only permit storage of 
water when a part of the plant is Idle, but will also do away 
with the necessity of drawing water through the canal at a rate 
rapid enough to cause erosion of the canal banks. 

SOUTHERN PACIFIC ELECTRIFICATION.—The work of con- 
verting the local steam roads of the Southern Pacific Company at 
Alameda, Cal., into a modern electric-traction system is nearing 
completion. Practically all the track laying has been finished and 
nearly all the grading is done. Crossarm trolley poles have been 
installed and the large feed cables placed in position. The auxiliary 
electric powerplant on the north side of the tidal canal near Fruit- 
vale Avenue bridge is approaching completion and the steel frame- 
work of the car-house at Alameda Point is in position. On the Ala- 
meda mole the trolley wires and the power cable will be carried 
on trusses extending between heavy iron poles. The trusses are 
already in position. Near the depot at the pier where a number of 
switches are to be used, the trolley lines will be attached to wires 
suspended from tall wooden poles. No definite date has yet been 
fixed by the Southern Pacific management for the new electric sys- 
tem to be put into operation. 


LIGHTING AND POWER. 


(Special Correspondence.) 


DURANT, OKLA.—This city will soon put in an electric-light 
plant. P. 

DEVINE, TEX.—Burnett & Fenneman are about to install an 
electric-light plant here. 

CLEBURNE, TEX.—The Cleburne Electric and Gas Company 


will establish a power plant here. P. 
CALMER., IA.—C. Miler & Sons, of Clermont, have been 

granted an electric-light franchise. P. 
WINNER, S. D.—William Mullen, of Carter, is considering the 

installation of an electric-light system. C 


KIOWA, OKLA.—This city has voted additional bonds for the 
construction of an electric light plant. 

FORT SCOTT, KAN.—The Fort Scott Gas and Electric Com- 
pany will spend $75,000 on improvements. P. 
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PRAIRIE DU SAC, WIS.—Construction has been started on an 
electric-power dam on the Wisconsin River. C. 


CARTHAGE, MO.—The Empire District Electric Company of 
Joplin will establish a substation in this city. P. 


BROWNSVILLE, TEX.—This city is about to vote $15,000 in 
bonds for improvements to electric light plant. P. 

EAST GRAND FORKS, MINN.—The council is considering the 
installation of an ornamental system of lighting. 

FAIRMONT, MINN.—This city proposes to vote 
bonds for an electric-light and water-works plant. 

TAYLOR’S FALLS, MINN.—The Minneapolis General Electric 
Company is constructing a new line to Minneapolis. 

LA PRYOR, TEX.—The La Pryor Water and Light Company 
has been incorporated with a capital stock of $8,000. 


ANTLERS, OKLA.—The Antlers Light and Power Company 


$30,000 “i 
P. 


has been incorporated with a capital stock of $10,000. P. 
ENERGY, N. D.—The North Dakota Heat and Power Company 
of Fargo, N. D., will put in a power and electric plant. C. 
KANSAS CITY, MO.—The Big Niangua Hydro Electric Com- 
pany has been incorporated with a capital of $150,000. P. 
LAKEFIELD, MINN.—It is proposed to change the electric-light 
plant to a modern one, and install a gas producer engine. C. 
NEW HOLSTEIN, WIS.—A vote will be taken on issuing bonds 
for $8,000 for equipping a municipal electric-lighting plant. C. 


MORRILTON, ARK.—The Morrilton Light and Power Com- 
pany has been incorporated with a capital stock of $20,000. P. 

LEWIS, IA.—The Lewis Electric Light and Power Company, 
capital $5,000, W. B. Davis secretary, has been incorporated. C. 

SAFFORD, ARIZ.—The Pacific Gas and Electric Company of 
Los Angeles, Cal., may install an electric light and power plant 


here. 
CORYDON, IND.—The Corydon Light Company is advertising 

for a second-hand 100-kilowatt, direct-connected unit, in good 

order. S. 


MINOT, N. D.—The county board is installing an electric-light 
plant in the courthouse and has purchased a Fairbanks gasoline 
engine. C. 

CAMBRIA, WYO.—O. H. Jenks. of Tepee, Wyo., is planning the 


construction of a telephone line to the Black Hills in South 
Dakota. C. 


WATERTOWN, S. D.—Work has been commenced on the erec- 


tion of a five or Six- “story modern building for the electric light and 
power plant. C. 


WEST LIBERTY, IA.—A 200-horsepower Corliss engine, a large, 
deep well pump, new smokestack and other improvements are being 
installed at the city power plant. C. 


STREATOR, ILL.—The W. H. Schott Company, Chicago, has 
asked the city council for a franchise to build and operate a $75,000 
central station, steam heat and power plant here. 


LIVINGSTON, ALA.—The Livingston Light and Improvement 
Company has been incorporated with $5,000 capital stock by J. A. 
McConnell, P. B. Jamison, J. O. Phillips and others. 


DOVER, N. H.—The Franklin Needle Works is installing a 
new electric power plant. Two turbines of sixty and thirty horse- 
power will be placed in the concrete power house. 


ANACORTES, WASH.—The Anacortes Water and Electric Com- 
pany has installed a 400-kilowatt Curtis steam turbine. The cost, 
including other additions to the plant, was about $16,000. C. 


AKRON, O.—A power house to cost upwards of $2,000,000 will 
shortly be erected in Akron by the Great Northern Ohio Traction 
and Light Company, of Akron, O. Plans are now being prepared. 


SMYRNA, GA.—This city will soon be lighted by electricity. 
The council has closed a contract with the Atlanta Northern Rail- 
road and the lighting system will be in operation within a short 
time. 

ALLIANCE, 
the city council. 
owners. 
plant. 


ST. PAUL, MINN.—The Consumers’ Power Company, of Still- 
water, has secured control of the South St. Paul Electric Light. 
Heat and Power Company and will install improvements and ex- 
tensions. C. 

BASIN, WYO.—The city has purchased the plant of the 
Wyoming Electric Light and Power Company for the sum of 
$18,000. This is the first municipally owned lighting plant in 
Wyoming. 

MACON, GA.—The Cherokee Brick Company, of which S. T. 
Coleman is proprietor, has signed a contract with the Central Geor- 
gia Power Company, of Macon, for electrical power for operation 
of its entire plant. 

VANDALIA, ILL.—The proposition to issue public improve- 
ments bonds to improve and repair the electric light plant and 


to extend the waterworks was carried at a recent clection. Bonds 
were voted for $16,000, 


NEB.—It has been decided, at a special meeting of 
to buy the electric-light plant from its present 
The city has made a formal offer of $14.000 for the 
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FARGO, N. D.—The Union Light, Heat and Power Company will 
improve its plant by the erection of a brick building, thirty by thirty 
feet, and the installation of a new engine and generator. The im- 
provements will cost $10,000. C. 


SAN FRANCISCO. CAL.—The Pacific Gas and Electric Company 
of California has purchased the power plant and water supply sta- 
tions situated at Wheatland, Lincoln, Davis, Roseville, Cordelia, El- 
mira, Winters, Dixon and Benecia, Cal. A. 


TOLEDO, O.—A powerhouse is to be erected in this city at the 
corner of West Woodruff Avenue and Wakeman Street, by Ma- 
comber Brothers Company. The building is to be constructed on 
the unit plan so that additions may easily be made. 


THUMONT, MD.—The electric power plant which was put in 
operation on July 4 was recently accepted by the city. This plant 
was established at an expenditure of about $20.000. Two generators 
which supply the current are driven by waterpower. 


MIDDLETOWN, IND.—At the special election held here to vote 
on the proposition to install a municipal electric-light plant resulted 
in a good majority in favor of the installation of the plant. The 
estimated cost of the proposed plant is about $30,000. S. 


RUTHERFORDTON, N. C.—The town has just voted in favor 
of a $35,000 bond issue for the purpose of installing complete water 
and electric-lighting systems for Rutherfordton. The bonds will 
be engraved and offered for sale without delay, it is reportetd. L. 


SOUTH NORWALK, CONN.—The South Norwalk Electric Com- 
pany is making an addition to its plant. ‘The new engine, which 
has been ordered, will be furnished by the Diesel Engine Company. 
The extension to the plant will be in operation in a few months. 


FAIRMONT, W. VA.—Growing demands for electric power have 
necessitated an enlargement of the Jayenne power plant of the 
Fairmont & Clarksburg Traction Company. The building which is 
being erected will contain two one-thousand kilowatt generators. 


ANTIOCH, CAL.—The Contra Costa Electric Light and Power 
Company, which was established in 1898, has been absorbed by 
the Pacific Gas and Electric Company of San Francisco. It is 
understood that there will, for the present, be no change in rates. 


HAMPTON, GA.—The Hampton Cotton Mills have awarded 
the contract to the Central Georgia Power Company. of Macon. 
Ga., for electric power for the operation of its plant. The company 


will discard steam power, substituting electricity for the 10,000 
spindle mill. B. 


HUNTINGBURG, IND.—The Huned Electric Light Com- 
pany has been incorporated with a capital stock of $25,000. The 
company proposes to build, equip and operate an electric light plant 


in Huntingburg. F. G. Katerhenry, August and Charles Miessner 
are directors. 


ROCK ISLAND, ILL.—Work has been commenced on the plant 
of the People’s Power Company. The station is to contain a steam- 
turbine generator of 12.000 howsepower. This turbine is to be 


supplied with steam from four watertube boilers, each of 600-horse- 
power capacity. 


TEXAS CITY, TEX.—The Texas City Transportation Company 
which is installing an electric light system in this place has be- 
gun the work of erecting the poles for the wires. It is stated 


that the lights will be ready to be turned on in all parts of the 
town within three months. D. 


GREAT FALLS, MONT.—The new Rainbow Falls power plant 
was put in operation a short time ago and is now supplying cur- 
rent to the street-car system in Butte. The plant was erected at 


a cost of approximately $1,000,000. and when in full operation 
will generate 42,000 horsepower. 


FORT BAYARD, N. M—J. B. Downey of Silver City, N. M, 
has been awarded the contract by the federal government for the 
installation of the electric light plant and wiring the new officers’ 
quarters and ward buildings at Fort Bayard. The cost of the 
improvements will be about $130,000. D. 


MILES CITY, MONT.—A fire-alarm system will be installed at 
the fire hall. An ordinance has also been passed authorizing bonds 
for the improvement of the electric-light system, including a 250- 
horsepower Corliss engine, a 200-kilowatt generator, two fifteen- 
kilowatt exciters and a fifty-horsepower motor. 


MIDDLETOWN, IND.—This city has decided to install & 
municipal lighting plant to be operated in conjunction with the 
water plant. The town board is authorized to give bonds amount- 
ing to $10.000, which will about cover the cost of the plant. Sev- 
enty 100-watt tungsten lamps will be installed for street lighting. 

GREGORY. S. D.—The new electric light plant is completed 
and the current has been turned on. In addition to furnishing 
lights for streets, business houses and residences, the plant is 
capable of furnishing power for the mill and other enterprises 
requiring a motor. 

DEVINE, TEXAS.—An Indianapolis, Tnd., concern, represented 
by Messrs. Burnett and Fennenman of that city, have made & 
proposition to install an electric-light plant and ice factory here. 
The town will furnish a free site for the proposed plants. It is 


stated that the electric light plant will be placed in operation 
in ninety days. D. 
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EAST ST. LOUIS, ILL.—The Citizens’ Electric Light and 
Power Company, the East St. Louis Light and Power Company 
and the Southwestern Light and Power Company all located in 
this city have certified to the secretary of state at Springfield to 
a consolidation under the name of the East St. Louis Light and 
Power Company. Z. 

BALTIMORE, MD.—The mayor is at present considering the 
installation of a lighting plant in the old police station on Guilford 
Avenue. This plant is to supply current for lighting the City Hall, 
the courthouse, the two City Hall annexes and other municipal 
buildings. At the present time the lighting plant is in the base- 
ment of the courthouse. 

ROCKVILLE, IND.—The town council is in the market for new 
street lamps, having decided to change from a direct to an alter- 
nating-current system. This will do away with one dynamo, and 
will greatly improve the system. The change involves an outlay 
of $1,500. Rockville owns its own electric-light and water-works 
plants, the two being operated together. S. 

WICHITA, KAN.—A new power plant with a capacity of 10.000 
kilowatts ís to be built soon. Plans were prepared by Sargent & 
Lundy, of Chicago, and they will superintend the erection of the 
plant. In addition to the new plant improvements, changes are to 
be made in the wiring of the city. Ornamental iron posts will be 
used and the lines are to be run in underground conduits. 

PHILADELPHIA, PA.—The Pomeroy Construction Company 
has been awarded the contract for the erection of a powerhouse 
for the Stephen Girard estate at a cost of $20.000. The structure 
will be one story high, of brick and reinforced concrete. The plans 
were prepared by John T. Windrim. This is the second power- 
house of its kind that has been built by the Girard estate in the 
southern section of the city. 

FORT WAYNE, IND.—The Wood Maegnetite lamps, invented and 
perfected by J. J. Wood, of the Fort Wayne Electric Works, have 
been given a thorough test on the lighting lines of this city. The 
result is highly satisfactory. The new lamps cast a brilliant light 
with less expenditure of current and at less cost of maintenance 
than the old are lamp or other types of magnetite Jamps. The lamps 
are strung in the places of the regular arc lamps in various parts 
of the city. S. 


ROCK HILL, S. C.—The board of public works, appointed by 
the town council to investigate the feasibility of building or acquir- 
ing an electric-lighting and water plant, has reported to the council 
that the owners of the present lighting and water systems, headed 
by Martin Maloney, of Philadelphia. are open to a proposition. The 
company has suggested that the price to be paid for their holdings 
by the city be determined by three men, one to represent the city, 
one the company. and these two to select a third man. L. 


BROWNSVILLE, TEX.—The city council of Brownsville has let 
the contract for the installation of additional machinery in the 
electric light and water plant to the amount of $18,500. The new 
machinery consists of generators, pumps, and engine, and will 
increase the plant twice its present capacity. The Westinghouse 
Electric & Manufacturing Company received the contract for the 
electrical machinery and the Harrisburg Foundry and Machine 
Works will furnish the machinery for the water works. D. 


MARION. IND.—A proposal has been made to the city council 
by the Marion Light and Heat Company, operating the only com- 
mercial lighting and electric power plant in this city, to light the 
Streets for $57.50 per arc light per year, and to decrease the price 
to private consumers from ten to eight cents per kilowatt-hour. The 
cost to the city to maintain a plant for street lighting is claimed 
to be $75 a year for each light. The offer of the Marion Light 
Company follows a long controversy over the proposal of the city 
to enter the commercial lighting field. S. 


BEDFORD CITY, VA.—The contracts for the construction 
work for the hydro-electric power plant for Bedford City were 
awarded recently, as follows: Concrete work, power house and 
race, to James R. Guy, Jr., of Bedford City, $13.680; repairs to dam, 
to L. A. Sadler, from whom the dam was purchased, for $2,000: 
all electric appliances to Westinghouse Company, Pittsburg, $19.898; 
electric line complete to S. L. Livers, of the Grottoes, for $17.800; 
turbine wheel and all machinery connected with the water power 
to S. Morgan Smith, for $11,481. F. Weller, of Washington, has the 
contract as engineer of construction in all departments. 


BEDFORD, IND.—The Bedford Power Company is planning a 
very extensive hydroelectric development on the east branch of 
the White River at Williams, Ind. Recently it purchased two 750- 
kilowatt steam-turbo-generators from Allis Chalmers Company to 
start its power delivery. After the completion of the hydroelectric 
Plant these turbines will serve as auxiliaries for emergency use. 
Allis-Chalmers Company has recently received an order for the 
first of the hydraulic and electrical apparatus for the new plant. 
This Will consist of two 1,050-boiler-horsepower triplex vertical 
turbines operating under a head of seventeen feet. These will be 
direct connected to 1,000-Kilovolt-ampere, 2,500-volt,  sixty-cyele, 
three-phase alternators. Besides the two units which will be in- 


_ Stalled immediately, the plans are being made for three larger 


units to be put in service later. 
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ELECTRIC RAILWAYS. 


(Spcctal Correspondence.) 


ADA, OKLA.—The McKenna Interurban Company has been 
organized with a capital stock of $500,000. P. 

GENEVA, N. Y.—Survevs are being made for the trolley road 
from this city to Port Gibson, and construction work will coni- 
mence as soon as possible. 

PLYMOUTH, IND.—The South Bend and Logansport Traction 
Company has completed its line between this city and South Bend 
and will put it in operation in a short time. 5S. 

COLUMBUS, O.—An interurban railroad line has been projected 
between Seymour and North Vernon, a distance of about fourteen 
miles. N. B. Brandenburg, of this city, is interested in the proposi- 
tion. 

FOND DU LAC, WIS.—The Eastern Wisconsin Railway and 
Light Company is taking steps toward the removal of all overhead 
wires, with the exception of the trolley wires, in the downtown 
district. 

SALT LAKE CITY, UTAH.—The Utah Light and Railway Com- 
pany is investing $25.000 in tke establishment of a transformer 
and generator plant for the operation of the southern extension 
of its lines. 

ALBANY, GA.—C. W. Rawson and other Albany citizens are 
interested in the movement to establish a street railway here. 
Plans are assuming definite shape. and it is stated that construction 
will probably begin on or before January 1, 1911. 

STERLING, ILL.—The Sterling and Moline Traction Company 
has been organized to build an interurban line from Sterling to 
Moline, with a branch to Prophetstown and Morrison. The total 
distance is seventy-five miles. The company is capitalized at half 
a million. 

OREGON CITY, ORE.—It is reported that Clarence Fields in- 
tends to construct an electric railway from Oregon City through 
the Molalla Valley. The line, if constructed, will cover the same 
territory surveyed by F. M. Swift. who has for the last three years 
been promoting the Clackamas Southern Railway. 

FORT WAYNE, IND.—Enzineers report that it will cost $1.054,- 
290.97 to construct and equip the interurban road between Fort 
Wayne and Warsaw. which is being promoted by J. A. Barry & Son. 
Mr. Barry has gone east to secure the money to build the road and 
states that he is meeting with great encouragement. S. 

GARY, IND.—The South Shore Traction Company is planning 
to build a branch line on Fifteenth Avenue from Gary to Clark's 
road, where the proposed White City is to be built next year. From 
this point the line will be extended to Hammond, entering the city 
from the south. S. 

MUSCATINE. IA.—The General Construction Company, of 
Davenport, will shortly commence the construction of the road to 
Burlington, for the Muscatine North and South road. The Citizens’ 
Railway and Light Company has been ordered to rebuild its track 
within the limits of the brick paving. C. 

KEOKUK, IA.—It is reported here that the Dally Park, St. 
Louis & Eastern Railway, which was granted a charter at Spring- 
field, HL, will commence work soon and that they propose to build 
lines in half of the counties in southern Ilinois. It will start from 
East St. Louis and run to the Indiana line in Iroquois County. 

TEMPLE, TENX.—The property of the Belton & Temple Trac- 
tion Company, recently purchased at receiver's sale by a syndicate 
of Pennsylvania men, is to be placed in first-class physical condi- 
tion and the line extended to Waco. A svstem of electric railways 
will also be built by the new owners in Temple and Belton, the two 
terminal points. 

INDIANAPOLIS. IND.—The board of public works has pe- 
titioned the city council to compel the Tractional Terminal Company 
to enter at once upon the construction of several crosstown lines. 
The franchise provides for crosstown lines at the will of the council. 
The company is willing to build and operate the crosstown lines, 
but the trouble is that the people object to lines being built on their 
Streets. S. 

JACKSONVILLE, FLA.—The Jacksonville Electric Company 
has ordered through the Stone & Webster Engineering Corpora- 
tion ten semi-steel cars. The order has been placed with the Cin- 
cinnati Car Company and the equipment is as follows: Maximum 
traction trucks of the Standard Motor Truck Company, General Elec- 
tric two-motor, 219 equipments with K-36 controllers, and General 
Electric air brakes. 


TOLEDO, OHIO.—The Cleveland & Indianapolis Traction Com- 
pary has been formed to connect the above-named cities by trolley 
next summer. Existing lives east of Norwalk and west of Bluffton 
will be used, the new road filling in the cap between being 147 
Miles long. [t will pass tarouch Tiffin, Findlay, Ottawa. Van Wert 
and Decatur. The line is being promoted by Banker Matthews of 
Ottawa, Ohio, and, it is said, is backed by London capitalists. H. 

BURLINGTON, N. C.—The Bureraban Traction Company, of 
this city, has been placed in the hands of Charles A. Scott. a banker 
of Graham, N. C.. as receiver, by order ot Judge J. Crawford Rigge. 
of the State Circuit Court. The petition for a receiver wag filed 
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by holders of the company’s bonds, the Interstate Construction Com- 
pany, Richmond, Va., and the North State Realty Company, of Bur- 
lington. It is said that the receivership is the outcome of suits 
brought. L. 


MONTROSE, COLO.—Plans are under way for the building of 
an electric railroad between Montrose and Delta, twenty-nine miles. 
It is proposed to run the new line on the west side of the Uncom- 
phagre River, along Spring creek and California mesa and through 
Shavano and Coal creek valley. The chief object is to bring farm 
produce from outlying ranches directly into the market without 
reloading. 

CENTRALIA, WASH.—It is reported that C. Lewis and W. H. 
Allen of Chehalis have secured practically all the right-of-way for 
an electric line from Chehalis to Randle. which is to be part of an 
electric systetm extending from eastern Lewis County through 
Chehalis and Centralia to Grays Harbor. The Chehalis men are 
backed by New York capitalists, who are said to have $3.000,000 
to put into the enterprise. The proposed route goes through Forest, 
Ethel, Salkum, Silver Creek. Mossvyrock, Riffe and on to Randle. 


PALESTINE, TEX.—It is stated by William Nathan of Dallas, 
who is associated with J. V. Watkins of Corsicana in the propo- 
‘sition to build an interurban electric line between Palestine, Cor- 
sicana and Dallas, that this enterprise is beginning to take definite 
shape and the road will be built within a short time. He states 
that a greater part of the right-of-way has been secured and that 
the people along the proposed line are taking much interest in 
securing the road. A rich agricultural district lies along the route 
-of the line. D. 

MILWAUKEE, WIS.—A new electric railway line between Mil- 
waukee and Appleton is assured by the granting of the railway 
‘commission of an absolute and unconditional certificate of conveni- 
ence and necessity to the Milwaukee & Fox River Valley Electric 
Railway Company. The proposed right-of-way lies along the east 
side of the Milwaukee River to the village of Hamilton, where it 
will cross the river to Cedarburg. Thence the route will lie 
through Newburg, Plymouth, Chilton, Stockbridge, Appleton, Me- 
nasha, Kaukauna and Fond du Lac. 


EVANSVILLE, IND.—A syndicate of Indiana capitalists who are 
interested in the Evansville Railways Company has purchased the 
trolley line connecting Owensboro and Henderson, Ky., and also the 
local lines in both cities. W. A. Carson, formerly with the Indian- 
apolis & Cincinnati traction line, now general manager of the Evans- 
ville lines, becomes general manager of the two Kentucky properties. 
The new owners will extend the Owensboro line to the Catholic 
cemetery, and pay-as-yGu-enter cars will be put in operation on the 
Henderson and Owensboro local lines at once. S. 


TOLEDO, OHIO.—The Bluffton, Geneva & Celina Traction Com- 
pany is the name of a new electric road which will enter Toledo 
early next spring. Traffic arrangements will be made with the 
Western Ohio Electric and the Ohio Electric for the entrance into 
this city. The new road will tap the rich country around Bluffton 
and Celina. The company has already opened the first section of 
the road for traffic between Bluffton and Geneva, and in the spring 
will build from Geneva to Celina. At Celina it will connect with the 
Western Ohio, and at Lima with the Ohio Electric for Toledo. H. 


AUGUSTA, GA.—One of the biggest interurban traction deals 
in the south was consummated when Redmon and Company of New 
York took over the holdings of the E. H. Harriman estate in the 
stocks and bonds of the Augusta-Aiken Railway and Electric Com- 
pany and allied properties. The purchase price is stated to be 
$2,700,000. The new owners intend to begin immediately the exten- 
sion of the road from Augusta westward to Atlanta and from 
Aiken northward to Columbia. The completion of the project will 
give a continuous line between the capitals of South Carolina and 
Georgia, a total distance of 280 miles. 


CRAWFORDSVILLE, IND.—The sale of the Indianapolis, Craw- 
fordsville and Western Traction line, running between Indianapolis 
and this city, known as the Ben-Hur line, at receiver’s sale. is likely 
to bring about a clash between the McKinley syndicate of Illinois 
and the McGowan syndicate of Indiana. It is said that both syndi- 
cates are laying plans to buy the property, with a view of building 
a line from Crawfordsville to Danville, Jll., a distance of forty-two 
miles. It is known that the McKinley people desire to get a line 
into Indianapolis and that the McGowan interests want to get con- 
nection with St. Louis, and the Ben-Hur line offers opportunities for 
the carrying out of either plan. S. 


WASHINGTON, D. C.—The Capital Traction Company has 
contracted for the erection of a new power plant in the south- 
western portion of the city, with a capacity of 11,000 kilowatts, 
and provisions for iftcrease, at a cost of not less than $700,000. 
In addition to this, its barns are being reconstructed at a cost 
of an additional $400,000, so that the total cost of cars, power 
plant, and reconstruction of barns will be over $1,500,000. The 
company has, at the present time, all its cars in commission, 
except a few small and out-of-date cars. One hundred and fifty 
new cars have been ordered, to cost $650,000. This company has 
for some years past operated a merit system among its employes, 
and during the fiscal year ending June 30, 1910, it paid out in 
awards to its conductors and motormen $18,825. F. 


ELECTRICAL REVIEW AND WESTERN ELECTRICIAN 


Vol. 57—No. 7 


TELEPHONE AND TELEGRAPH. 
(Special Correspondence) 
FORBES, MO.—The Business Men’s Telephone Company has 
been incorporated with a capital of $3,000. P. 


SIDNEY, MONT.—The telephone exchange of the Water Userg’ 
Electric Company has been destroyed by fire. P. 

FORT PIERRE, S. D.—The Great Western Telephone Company 
is building a metallic circuit line to Rapid City. C. 

REDFIELDS, S. D.—The Redfield Mutual Telephone and 
Switchboard Association has been incorporated. P. 


VALENTINE, NEB.—The Stockgrowers’ Telephone Company 


has been incorporated with ą capital stock of $10,000. P. 
SULPHUR SPRINGS, ARK.—The Sulphur Springs Telephone 
Company has been incorporated with a capital of $25,000. P. 


ALEXANDER, N. D.—The Dakota Western Telephone Company 
has been organized to construct a system in McKenzie County. C. 


FERGUS FALLS, MINN.—The Northwestern Telephone Ex- 
change Company has begun the construction of its new system, P. 


ROBBIN, MINN.—The Robbin Rural Telephone Company, of 
which Louis J. John is president, has been incorporated with a 
capital of $3,500. 

ASHLAND, ORE.—The Pacific States Telephone and Telegraph 
Company has bought out the Midway Telephone Company operat- 
ing between Ashland and Klamath Falls. 


MERTYL CREEK. ORE.—The Mertyl Creek Telephone and 
Telegraph Company has been granted a franchise to install tele- 
phone and telegraph wires here. 


YREKA, CAL.—The Cedar Park Rural Telephone Company has 
been granted permission to erect and maintain a telephone line 
along the public highway from Mayten north a distance of ten 
miles. 


BRADY, TEX.—J. N. Paxton of Abilene has purchased the 
Brady Telephone Company’s exchange and system from George 
W. Vierling for the sum of $30,000. The new owner will extend 
the system and make large improvements. D. 


LOWELL, IND.—The directors of the Lowell Telephone Com- 
pany have increased the capital stock of the company to $25,000. The 
officials are preparing to improve the plant, add some new equip- 
ment and extend the lines to the rural districts: Clifford O. Hill 
is secretary. 


HOUSTON, TEX.—To Satisfy a judgment rendered in federal 
court at Houston in favor of H. E. Huntington, April 7, 1910, the 
properties of the Citizens Telephone company were sold July 25, 
at Houston. Properties of this company consist of a local tele- 
phone exchange, franchise and telephone lines. B. 


LINDEN, IND.—The Linden Co-operative Telephone Company 
has soid its plant and good will to T. H. and H. H. Ristine and J. 
K. Johnson, directors of the Home Telephone Company at Craw- 
fordsville. The new owners announce that they will build a new 
exchange, extend the lines and greatly improve the system. S. 


DUBLIN, GA.—A network of telephone lines is being con- 
structed in this county to connect with the local exchange to run 
to Brewton, Scott, Adrian, and Rockledge. This line now supplies 
fifty-seven farmers. Another line is being built to Tingle, Rentz, 
and nearby points and will supply between thirty-five and oo 
farms. . 


TUCSON, ARIZ.—The federal forestry service is erecting a 
telephone line between Rosemond, situated near here, and De La 
Canoa ranch for the purpose of giving the forest-ranger stations 
direct connection with the headquarters here. Arrangements are 
being made to allow ranchers to connect with the line, giving them 
free telephone service into Tucson. D. 


SAN MARCOS, TEX.—A group of local people have purchased 
the San Marcos Telephone Company and have elected the following 
officers: President, G. Œ. Johnson; secretary and treasurer, C. 
Johnson; directors, George W. Donaldson, G. Œ. Johnson, Merton 
Swift, I. W. Wood and D. C. Johnson. Merton Swift of Sabinal 
will be general manager of the system, which will be extensively 
improved. A flashlight system will be installed and other modern 
appliances put in. The new owners will take charge of the ex- 
change on September 1. D. 


GEORGETOWN, TEX.—At a meeting held at this place re- 
cently by several independent telephone companies of this terri- 
tory, steps were taken to effect a merger of the rural and small 
exchanges of Williamson and adjoining counties. R. W. Atkinson, 
president of the Liberty Hill Telephone Company, and J. M. Dan- 
iels, of the Georgetown Telephone Company, are at the head of 
the project. It is planned to establish central offices at George: 
town, Taylor, Granger, Bartlett, Thorndale and several other larger 
places. More than twenty companies have signified their willing- 
ness to enter the merger. Another meeting will be held in George- 
town on August 18 to formally complete the combination and in- 
corporate a new company to take over the smaller exchanges. D. 
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ELECTRICAL SECURITIES. 


Although the volume of trading last week was about half the 
amount for the corresponding midsummer period of the three pre- 
vious years, the events of the week showed signs of an increased 
stability and a substantial recovery from the recent declines, Prices 
of active stocks Saturday noon showed advances of two to four 
points net over the previous week, and in several issues the im- 
provement was even more marked. Sales totaled 2,355,650 shares, 
comparing with 4.834.600 in the week previous, 4,901,240 in the 
corresponding week a year ago, 4.913.865 in 1906 and 4,402,400 in 
1907. Reports of price cutting on steel products were heard, but 
these were denied by the officials of the United States Steel Cor- 
poration. 

July gross receipts of the Massachusetts Electric Companies 
recorded the largest gain of any month this fiscal year, but not the 
largest percentage of gain. The increase in gross income was 
$71.200. which compares with a $12,000 decrease in June and gains 
of $21,600 in May, and of $53,800 in April. For the ten months the 
increase in gross has been $466,942. 


CLOSING BID PRICE FOR ELECTRICAL SECURITIES ON THE LEADING EX- 


CHANGES AS COMPARED WITH THE PREVIOUS WEEK. 


NEW YORK. 
August 8. August 1. 
VW 


Allis-Chalmers common <9.c0406 e446 ese ee boas Pe ws Oe a eee od 81g $ 
AHis-Chälmers prëterred cessere ee a rE 8 eae ee hs Na aai 27 23% 
AINA TOG: Copper ana aac eee aw Soe wake Gea aN hal ale: Ma eS Sa 6345 61% 
American Tel. ce CAnlO@ ie sawed es pada $30 hada aa Se ea ee ee #00) *S0 
Atperican Tel Gel Cleese cde ant Bbw ss obsess eee E 1313 1230% 
Brockiyn Rapid Transit aces hotles oe io Fak eee ee wee T53 735 
<FOV er Electri erpe eua nen ee e a ee aa W AEE KN eee ee 141 139 
Interborough-Metropolitan common .........0. cee eee ee eee . 16% 16% 
Interborough-Metropolitun preferred .......... MD GR ace ngs Baa E 4H le 44 
Kings County Electric yeep oooh «eae ed Baek wa ews ed ES 124 124 
Mackay Companies (Postal Telegraph and Cables) common.. S242 8] 
Mackay Companies (Postal Telegraph and Cables) preferred. 71 71 
Manhattan Elevated. sock eas mee Cae bee ae SAS ok ene we 129 127 
Metropolitan Street RaillWawv sosscesceee.ns caves sewers eee ee em *18 *18 
New York & New Jersey Telephone... . cc... cece eee eee 103 *103 
Toe SS COEL COMMON os sk oe awe VARA E al oe ee a Eee REE SN i HSI, 66% 
ToS: Steel prefer odere ou hh heeds eh ae Corea es eae a 1145, 115 
Western Uniti go oo ee en an Wa Sd ad eee eS Eee aa ape n3 60 
Westinghouse Common: 446165 riseire ekk ran i e E S 58 54 
Westinghouse preferred waits tee Pate dare nee ated Bre eae ete #125 *125 
BOSTON. 
American Tel € Tel eiacduced Mee dak es Se ere eh eee Sea eee GE 182 130% 
Edison Elec. Hluminating ........... daa a a carter alee aces ata e255 255 
Generi Electri rere ii aeea A A E a ewe ee ER ej) 39 #139) 
Massachusetts Electrice COMMON... . cece ce ee ene nee eee eee neee 1a), 14% 
Massachusetts Flectric preferred... cc. ccc cee ee ee eee tte v; 79 
New England Telephone... oc... cc ccc cee tee eee ene ee eee 132 val ES 
Western Tel. & Tel. COMMON........ ccc ec cee eee eee wee tere ees ao *15 
Western Tel. & Tel preferred... 0... ccc ccc eee eee ence eens ‘$5 *85 
PHILADELPHIA. 
American RAVIWAN So alc Gaede ek & eho E e a E a 42 42 
Electric Company Of AMeOrca ss is ci4a san eos een cas eb eee ee SOs 1114 1114 
Electric Storage Battery common. sao oes caves we eaees awes 474 471% 
Electrie Storage Battery preferred... ccc ccc eee eee eens $49 *49 
Phitladtel (Nbc leer oy 2dcsa wrod ee orale ek oe Se Uae a een a 14%, 145% 
Philadelphia Rapid Transit a. 36.4498 eevese eee tas ea eae KES Isas 17% 
Philadelphia Traction (skeet) seaweed a ee Re eee S? lo 82% 
Umom Traction sed anata dated aes as ihe Gere AEE TN a) har rae Mad Cael A354, 43 
CHICAGO. 
Chicago. Ratlwiiws, Series: Toy os sass dees ed bend SP ee eee ee whos 65 70 
Cliecago RATAVAY Ss, Sories 2) oa eal a tS. eaters eee eee wks we ea "15 15 
Chico SUDNAN Germe ood ee Ce one at oak eae ean eee eee 21 214 
Chicago Telephone .o. cc. cee ee eee ee eee A E se! chin arie bom Aine ieee one 115!» 116 
Commonwealth Edison ¢ 00sec cies exw pee ee eS Tod Oo eee eS 110% 110 
Metropolitan Elevated COMMIMOD. 0.0.0.0... cee ee ee eee eee eee Is 1814 
Metropolitan Elevated preferred co... cece ee ee eee ee eee eeee 60 59 
National Carbon Conon: 2.44 66 Ge bs C6405 65 Ae ew Be ee ee 11s 114 
National Carbon preferred .. 0.0.0 cece ee tence eee eee tee nnens 1184 115 


— m 


*Last price quoted. 


PERSONAL MENTION. 


JOHN M. KLEIN, a member of the firm of M. Klein & Sons, 
Chicago, makers of construction tools. just returned from a six 
weeks’ trip to the Pacific coast. 


ALBERT E. BRADDELL. for the past two years connected with 
the Chicago office of the Sprague Electric Company, has been 
transferred to the general office of the company in New York 
City. 

C. O. BAKER, the well-known platinum merchant, returned to 
New York City on August 6, after a trip to Europe with his wife. 
Mr. Baker spent three months at Bad Wilgunden, Germany, and 
comes back completely restored to health. 


J. G. BIDDLE the electrical instrument dealer of Philadelphia, 
was a New York visitor last week, conferring with Dr. K. G. 
Frank, the representative in the United States for Siemens & 
Halske of Berlin. 

HERBERT G. LOWELL, superintendent of the Gardner Elec- 
tric Light Company, Gardner, Mass.. has handed in his resigna- 
tion, which is to take effect August 15. Mr. Lowell intends to take 
a similar position with a Colorado plant. 

S. D. LUCAS, who has served as manager of the local exchange 
of the Bell Telephone Company for a long while, has given up that 
position and becomes special agent for the company with head- 
quarters in Charlotte, N. C. He is succeeded by A. C. Hobson. of 
Pensacola, Fla. 
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ANDREW KIDD, JR., who for several years has been an engi- 
neer and representative of the General Electric Company, recently 
resigned his position. He has opened an office at 95 Liberty street, 
New York City, and will practice as consulting electrical aud 


mechanical engineer. 


C. J. SIMMONS, JR.. general manager of the Atlanta Telephone 
and Telegraph Company, has made announcement of his retirement 
from active management of the company. Mr. Simmons will devote 
his time to the practice of law, although he will retain his stock 
in the company. His successor is A, B. Conklin. 


WILLIAM J. A. BAILEY, who recently returned from a success- 
ful trip around the world representing a number of American manu- 
facturers, is now preparing another business tour. He expects to 
leave this country early in the fall and will be gone about a year. 
visiting the leading commercial centers of the world. Mr. Bailey 
markets his lines in conjunction with permanent sales offices in 
the different countries, so that this trip would no doubt be of in- 
terest to manufacturers seeking foreign trade. His address is No. 
32 Broadway, New York City. 

JOHN C. RENNARD has been appointed clectrical engineer of 
the Fire Department of New York City. Under the Commissioner's 
direction Mr. Rennard will supervise the construction of the new 
fire-alarm telegraph system, for which $5,000,000 has been appro- 
priated. The board of Estimate provided $420,000 this year for 
beginning on the new system in Manhattan. Mr. Rennard is a 
graduate of West Point, class 1890, and served two years as an 
artillery officer. In 1894 he was graduated from Columbia Uni- 
versity with the degree of electrical engineer. In 1900 he was 
appointed assistant to the chief engineer of the New York Tele- 
phone Company. 


LEGAL NOTES. 


SCHLESINGER PATENT, OWNED BY ALLIS-CHALMERS 
COMPANY, SUSTAINED.—In the suit of the Allis-Chalmers Com- 
pany, et. al.. versus the Hestonville, Mantua & Fairmont Passenger 
Railway Company and the General Electrice Company, Judge Edward 
G. Bradford, on July 28, handed down a decree holding that Letters 
Patent of the United States No. 546,049, issued to William M. 
Schlesinger, assignor to John J. MecDuffee, trustee, of September 
10, 1895, for improvements in electric railways, are good and valid 
in law as to the first claim thereof, which is as follows: “f—In an 
electric railway the combination is, a series of separate feeding 
conductors extending in multiple-are relation from one generator 
pole or terminal to points along the line of way, safety devices for 
said separate feeding conductors. a working conductor comprising 
a series of insulated or disconnected sections disposed along the 
line of way and supplied by said separate feeding conductors, and 
return circuit connections opposed to said sections and leading to 
the other generator pole, or terminal, substantiaily as described.” 
It is adjudged that Sehlesinger is the original inventor, that the 
Allis-Chalmers Company is the lawful and exclusive owner of said 
letters patent through purchase from McDuffee. and Henry RB. Robb 
is appointed master to take and state the account of whatever 
profits, gains and advantages, and assess such damages as may 
have accrued through the infringement of claim one of these letters 
patent, and a perpetual injunction is issued restraining the de- 
fendants from manufacturing, selling or using apparatus or devices 
containing or embodying the invention covered by claim one of 
said letters patent. 


PROPOSALS. 


ELECFRICAL SUPPLIES.—The Department of Justice. Wash- 
ington, D. C., will receive sealed proposals until August 19, 1910, 
for furnishing and delivering at the United States penitentiary at 
Leavenworth, Kan., conduit, outlet boxes, ete., for electiic light. 
telephone and clock outlets for the hospital building, in accordance 
with specifications. Copies of the specifications, together with 
further Information, may be had upon application at the office of 
R. V. LaDow, superintendent of prisons, Washington, D, C. > 


NAVY DEPARTMENT SUPPLIES.—The Bureau of Supplies 
and Accounts, Navy Department, Washington. D. C.. will open bids 
on naval supplies on the dates given below. Bidders interested 
therein should make early application for copies of the schedule, 
giving the schedule numbers desired. Schedules can be obtained 
from the Navy Pay Office nearest each navy vard. Bidse will be 
asked on the following supplies: 


Date of Delivery at Schedule 
opening. Material. Quantity. navy vard. Na 
August 16— Buzzers, salvo firing. ...60............... Brooklyn, N. Y...2780 
Electrical wires and 
cables Sic ca He ees eae rea Miscelluneous,..Varlous .........-. 2768 
Electrical wires and 
Calles oitccwe edu ie Seen Miscellaneous... Washington. D., C.2773 
Cells, dry, reserve type. .300..........08.. Boston, Mass. ....2780 
Fans, single-phase in- 
duction ...... Ci Mie kone TON eerren ee Brooklyn, N. Y...2770 
Tape, Insulating, cotton.1,350 pounds... . Brooklyn, N. Y...275o 
Tape, Insulating. cot- 
ton and rubber........ 1,000 pounds.... Boston, Mass. ....27860 
Telephones and acces- 
SOLIS: eresas au we Ma eee Miscellaneous... Wurdous aeneae’ 2786 
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NEW PUBLICATIONS. 


IRON ORE DEPOSITS OF THE BRISTOL MINE.—Bulletin No. 
2, issued by the Canada Department of Mines contains a complete 
report of the iron ore deposits of the Bristol Mine, Pontiac County, 
Quebec. Besides the magnetometric survey the bulletin also con- 
tains a report of the magnetic concentration of British ores. 


THE PRODUCTION OF MICA IN 1908.—This bulletin issued by 
the Department of the Interior contains a complete review of the 
conditions surrounding the mica industry in this country. Figures 
relating to the production, importation and exportation are given, 
and the total value of the product for each year since 1880 is shown 
in a table. Ten of the states in the Union produce mica, and the 
principal part of the output is used for the insulation of electrical 


apparatus. 

HANDLING LOCOMOTIVES AT TERMINALS.—The papers on 
this subject which were read before the joint meeting of the Insti- 
tute of Mechanical Engineers and the American Society of Mechani- 
cal Engineers, by members of the latter body, have been published 
in booklet form. Papers contained in the publication are as follows: 
Handling Locomotives at Terminals, Frederick M. Whyte; Engine 
House Practice, F. H. Clark; American Locomotive Terminals, Wil- 
liam Forsyth; Handling Engines, H. H. Vaughan. 

THE PUBLICITY MAGAZINE.—The July issue of this maga- 
zine, published by the Under-Feed Stoker Company of America, con- 
tains among other items, an article by Sylvester S. Howell. Mr. 
Howell, in speaking of “Furnace Draft in Its Relation to Smoke 
Prevention” tells of a few things which are necessary if the com- 
bustion of volatile gases is to be accomplished. It seems a requisite 
to perfect and rapid combustion to create a more or less violent 
impact of the air with the combustible The article has in con- 
nection with its several tables and curves.. 

PAPERS ON ELECTRIFICATION OF RAILWAYS.—The papers 
on railway electrification, which were read at the joint meeting of 
the Institution of Mechanical Engineers and the American Society 
of Mechanical Engineers, have been published in the form of a 
booklet. The papers contained in this publication are not all those 
read before the meeting, but only those contributed by members 
of the American Society of Mechanical Engineers. They are as fol- 
lows: The Electrification of Railways, George Westinghouse; Eco- 
nomics of Railway Electrification, Wm. Bancroft Potter; and The 
Electrification of Trunk Lines, L. R. Pomeroy. 


INDUSTRIAL ITEMS. 


THE DIELITE MANUFACTURING COMPANY, Philadelphia, 
Pa., announces that its factory has been removed from Stenton 
Avenue, near Wayne Junction, to Armat Street, corner Lena, Ger- 
mantown. 

THE BLAKE SIGNAL AND MANUFACTURING COMPANY, 
Boston, Mass., is mailing price lists of Blake insulated staples and 
Blake compressed cleats. These latter are designed for low-voltage 
circuits of interior wiring, such as telephone, telegraph, annunciator 
and bell work, where the circuits are run over plaster, and Blake 


staples cannot be used. 

THE FAIRMOUNT ELECTRIC AND MANUFACTURING COM- 
PANY, of Philadelphia, Pa., is now represented in New York State, 
excepting New York city, by G. E. Bennett & Company, 237 Vermont 
Street, Buffalo, N. Y. The company manufactures electrical spe- 
cialties, comprising station pot-heads, ground clamps, conduit fit- 
tings, fixture hangers, and test connectors. 

THE E. P. MORRIS ELECTRICAL SUPPLY COMPANY, Eliza- 
bethtown, Pa., recently opened its new plant for the inspection of 
the public and the new machinery will soon all be installed. The 
new shop is double the size of the old one and contains the most 
modern machinery. Orders which are present on the company’s 
books will keep the new plant busy for some time. 

THE WAGNER ELECTRIC MANUFACTURING COMPANY, 
St. Louis, Mo., has mailed to its customers bargain list No. 13, 
giving prices on a large assortment of new and second motors, 
single-phase and polyphase. The company also carries a stock of 
lighting and power transformers and switchboard equipment. All 
the apparatus which has been placed in this list is ready for 


immediate shipment. 

EDWARD J. OBEIRNE & COMPANY, Elgin, Ill., recently re- 
ceived from a number of companies, letters stating how well 
pleased the station manager and customers were with the Deflecto- 
liers. Some of the letters stated that the fixture was “The best 
on the market,” others that it was “The best in the world,” but 
all showed that the fixtures were eminently saisfactory. The com- 
pany has recently sent out a price list of its product. 

AGUTTER-GRISWOLD-COMPANY, Seattle, Wash., recently is- 
sued catalogue No. 105. which supersedes all previous issues and 
general quotations. The catalogue was compiled in order that the 
complete line of the company might be listed under one cover and 
neither time nor expense was spared in its preparation. Both paper 
and printing are the best and numerous illustrations of the line of 
apparatus are provided, The information and data is, moreover, so 
arranged that anything desired may be found in a very short time. 

THE BOSSERT ELECTRIC CONSTRUCTION COMPANY, 
Utica, N. Y., has issued a perpetual catalogue listing plugged steel 
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outlet boxes, Monitor conduit bushings, Erickson conduit insulators 
flexible conduit bushings and armored conductor bushings. Atten- 
tion is especially called to the plugged steel outlet boxes in con- 
nection with Erickson insulators or Monitor bushings. This is an 
excellent arrangement and is strictly in accordance with the under- 
writers’ requirements. The catalogue is well illustrated throughout 
and contains a complete list of prices. 

THE WESTERN ELECTRIC COMPANY has just issued its 
bulletin No. 1004, describing central battery, non-multiple switch- 
boards with lamp signals. The switchboards presented in this pub- 
lication are those which are recommended for exchanges where 
the ultimate number of subscribers’ lines will not exceed 500 and 
a central battery system is required with or without magneto toll 
or rural line connections. The bulletin, which contains twenty 
pages, is illustrated with numerous diagrams and half-tones and 
contains considerable technical information on the points of this 
particular style of telephone switchboard. . 

PETTINGILL-ANDREWS COMPANY, Boston, Mass., publishes. 
as the leading article in the August issue of Juice, an editorial 
headed “In Behalf of the ‘Silent Partner.’’’ The editor makes 
therein a plea for the rights of the public, which is a silent partner 
of any manufacturing company. The first of a series of articles on 
wiring tables also appears in this issue. The reception of the pam- 
phlet of wiring data which was published by the company and was 
greeted with such approval by the trade, shows that such articles 
are most timely. An article on “The Why of the New Carbon Lamp 
Rating” and description of apparatus add much to the interest of 
the issue. 

THE STONE & WEBSTER ENGINEERING CORPORATION, 
Boston, Mass., has been secured by the Boston & Maine Railroad 
for tne designing and construction of a 1,200-kilowatt water-power 
plant at Franklin, N. H., twenty miles north of Concord. Double 
transinission lines along the right of way of the railroad will carry 
the current at 22,000 volts to three substaticns. The power will be 
used for the railroad shops and for lighting the yards and station. 
Current will also be supplied to the Concord & Manchester branch, 
and to the Concord Street Railway and Contoocook Park. Additional 
converting apparatus of 300 kilowatts’ capacity, together with step- 
down transformers and controlling switches for a 2,300-volt lighting 
system, will be installed at the south end substation. Three hundred 
kilowatts of converter, transformer and switching equipment now 
niounted in the portable substation at West Concord will be re- 
moved and erected in the engine room of the steam generating 
station. A new substation. known as the Hooksett substation, 
having a capacity of 600 kilowatts, will be built to supply the Man- 
chester branch. New step-down transformers of 500 kilowatts’ 
capacity will be installed in the engine room of the shops. Improve- 
ments will also be made in the West Concord steam plant. 


DATES AHEAD. 


Michigan Electrical Association. Annual 
Huron, Mich., August 16, 17 and 18. 

Indiana Electric Light Association. 
Indianapolis. Ind., August 17 and 18. 

League of American Municipalities. 
Paul, Minn., August 23-26. 

Pacific Coast Eletrical Exposition. 
tember 17 to September 24, 1910. 

Northwest Electric Light and Power Association, Annual con- 
vention on board the steamship Queen, leaving Seattle, Wash., 
August 26 and returning August 29. 

Telephone and Telegraph Engineers’ Second International Con- 


ference. Paris, France, September 4-11. 
Denver Electric Show. Colorado Electric Club, Denver, Colo., 


October 8-15. 

American Street and Interurban Railway Association. 
convention, Atlantic City, N. J., October 10-14. 

American Society of Municipal Improvements. 
tion, Erie, Pa.. October 11-14. 

Railway Signal Association. 
October 11. 

American Electrochemical Society. 
ing, Chicago, Ill., October 15-15. 

American Association of Electric Motor Manufacturers. 
annual meeting, Chicago, November 14-16. 

Alabama Light and Traction Association. 
ton, Ala., November 21-23. 

International Association of Municipal Electricians. 
convention, Rochester, N. Y.. September 6-9. 

Old Time Telegraphers’ and Historieal Association and the 
Society of the United States Military Telegraph Corps. Twenty- 
ninth annual reunion, Chicago, Ill., September 8-10. 

Pennsylvania Electric Association Convention. 
Springs, Pa., September 14-16. f 

New England Section, National Electric Light Association. 
Fall convention, Pleasant Point, New London, Conn., September 


13 and 14. 
Colorado Electric Light, Power and Railway Association. Next 
convention, Glenwood Springs, Colo., September 21-22-23. 
Kansas Gas, Water, Electric Light and Street Railway ns 


ciation. Annual meeting, Kansas City, Kan., September 2% and 28. 


convention, Port 
Second annual meeting, 
Annual convention, St. 


San Francisco, Cal., Sep- 


Annual 
Annual conven- 


Annual meeting, Richmond, Va. 


Eighteenth general meet- 


Semi- 


Next meeting, Annis- 


Annual 


Glen Summit 
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Directory of Electrical and Allied Engineering and Scientific Societies 


(Published in the second issue of each month.) 


ALABAMA LIGHT AND TRACTION ASSOCIATION. Secretary, 
G. S. Emery, Mobile, Ala. 

AMERICAN ASSOCIATION OF ELECTRIC MOTOR MANUFAC- 
TURERS. Secretary, W. H. Tapley, 29 West Thirty-ninth 
Street, New York, N. Y. 

AMERICAN ASSOCIATION FOR THE ADVANCEMENT OF 
SCIENCE. Secretary, L. O. Howard, Smithsonian Institution, 
Washington, D. C. 

AMERICAN ELECTROCHEMICAL SOCIETY. Secretary, J. W. 
Richards, South Bethlehem, Pa. 

AMERICAN ELECTROTHERAPEUTIC ASSOCIATION. Secretary, 
Albert C. Geyser, 352 Willis Avenue. New York, N. Y. 

AMERICAN FOUNDRYMEN’S ASSOCIATION. Secretary, Richard 
Moldenke, Wachtung. N. J. 

AMERICAN INSTITUTE OF ELECTRICAL ENGINEERS. Secre- 
tary. Ralph W. Pope, 29 West Thirty-ninth Street, New York, 
N. Y. 

AMERICAN INSTITUTE OF MINING ENGINEERS. Secretary, 
Rossiter W. Raymond, 29 West Thirty-ninth Street, New York. 

AMERICAN MATHEMATICAL SOCIETY. Secretary, F. N. Cole, 
50 West One Hundred and Sixteenth Street, New York, N. Y. 

AMERICAN PHYSICAL SOCIETY. Secretary, Ernest Merritt, Cor- 
nell University, Ithaca, N. Y. 

AMERICAN RAILWAY MASTER MECHANIC’S ASSOCIATION. 
Secretary, J. W. Taylor, Old Colony Building, Chicago, IN. 
AMERICAN ROENTGEN-RAY SOCIETY. Secretary, G. C. Johnson, 

514 Bijou Building, Pittsburg, Pa. 

AMERICAN SOCIETY FOR TESTING MATERIALS. Secretary, 
Edgar Marburg, University of Pennsylvania. Philadelphia, Pa. 

AMERICAN SOCIETY OF MECHANICAL ENGINEERS. Secre- 

tary, Calvin W. Rice, 29 West Thirty-ninth Street, New York, 

N. Y. 

AMERICAN SOCIETY OF CIVIL ENGINEERS. Secretary, Charles 
Warren Hunt, 220 West Forty-seventh Street, New York, N. Y. 

AMERICAN SOCIETY OF MUNICIPAL IMPROVEMENTS. Secre- 
tary, A. P. Folwell, 239 West Thirty-ninth Street, New York, 
N. Y. 

AMERICAN STREET AND INTERURBAN RAILWAY ASSOCIA- 
TION. Secretary, H. C. Donecker, 29 West Thirty-ninth Street, 
New York, N. Y. 

AMERICAN STREET AND INTERURBAN RAILWAY ACCOUNT- 
ANTS’ ASSOCIATION. Secretary, H. E. Weeks, Tri-City Rail- 
way Company, Davenport, Iowa. 

AMERICAN STREET AND INTERURBAN RAILWAY CLAIM 
AGENTS’ ASSOCIATION. Secretary, B. B. Davis, Columbus 
Railway and Light Company, Columbus, Ohio. 

AMERICAN STREET AND INTERURBAN RAILWAY ENGINEER- 
ING ASSOCIATION. Secretary, J. W. Corning, Boston Ele- 
vated Railway Company, Boston, Mass. 

AMERICAN STREET AND INTERURBAN RAILWAY TRANS- 
PORTATION AND TRAFFIC ASSOCIATION. Secretary, H. C. 
Donecker, 29 West Thirty-ninth Street, New York. N. Y. 

AMERICAN STREET AND INTERURBAN RAILWAY MANU- 
FACTURERS’ ASSOCIATION, Secretary. George R. Keegan, 
2321 Park Row Building, New York, N. Y. 

ARKANSAS ASSOCIATION OF PUBLIC UTILITY OPERATORS. 
Secretary, J. E. Cowles, Hot Springs Light and Railway Com- 
pany, Hot Springs, Ark. 


` ARKANSAS INDEPENDENT TELEPHONE ASSOCIATION. Sec- 


retary, Charles F. Speed, Texarkana, Ark. 

ASSOCIATION OF EDISON ILLUMINATING COMPANIES. Sec- 
retary, N. T., Wilcox, Lowell, Mass. 

ASSOCIATION OF EDISON PURCHASING AGENTS. Secretary, 
He F. Frassee, Edison Electric Hluminating Company, Brook- 
yn, N. Y. 

ASSOCIATION OF ELECTRIC LIGHTING ENGINEERS OF NEW 
ENGLAND. Secretary. W. H. Cole, Waltham, Mass. 

ASSOCIATION OF ENGINEERING SOCIETIES. Secretary, Fred 
Brooks. 31 Mills Street. Boston, Mass. 

ASSOCIATION OF IRON AND STEEL ELECTRICAL ENGINEERS. 
S G. H. Winslow. Perry-Payne Building, Cleveland, 
Ohio. 

ASSOCIATION OF RAILWAY ELECTRICAL ENGINEERS. Sec- 
retary, G. B. Colgrove, Hlinois Central Railroad, Chicago, IN. 

ASSOCIATION OF RAILWAY TELEGRAPH SUPERINTEND- 
ENTS. Secretary, P. W. Drew, Minnesota, St. Paul & Sault 
Ste. Marie Railroad. Chicago, III. 

CALIFORNIA ELECTRIC RAILWAY ASSOCIATION. Secretary, 
L. E. W. Pioda, Oak and Broderick Streets. San Francisco, Cal. 

CANADIAN ELECTRICAL ASSUCIiATION. Secretary, T. S. Young, 
Confederation Life Building, Toronto, Canada. 

CANADIAN STREET RAILWAY ASSOCIATION. Secretary, Acton 

__Burrows, 157 Bay Street, Toronto, Canada. 

{ ENTRAL ELECTRIC RAILWAY ASSOCIATION Secretary, A. L. 
Neereamer, Traction Terminal Building, Indianapolis, Ind. 


CENTRAL ELECTRIC TRAFFIC ASSOCIATION. Secretary, J. T. 
Brittson, Chicago, South Bend & Northern Indiana Railway 
Company, South Bend, Ind. 

COLORADO ELECTRIC LIGHT, POWER AND RAILWAY ASSO- 
CIATION. Secretary, J. C. Lawler, Colorado Springs, Colo. 
CONNECTICUT STATE STREET RAILWAY ASSOCIATION. 

Secretary, F. W. Poole, Bridgeport, Conn. 

ELECTRICAL CONTRACTORS’ ASSOCIATION OF INDIANA. Sec- 
retary, George Skillman. Indianapolis, Ind. 

ELECTRIC CLUB OF CHICAGO. Secretary, F. S. Hickok, Mar- 
quette Building, Chicago, Hl. 

ELECTRICAL CLUB OF CALIFORNIA. Secretary, Russell D. 
Holabird, Argonaut Hotel, San Francisco, Cal. 

ELECTRICAL CONTRACTORS’ ASSOCIATION OF NEW YORK 
STATE. Secretary, George William Russell, Jr, 25 West 
Forty-second Street, New York, N. Y. 

ELECTRICAL CONTRACTORS’ ASSOCIATION OF STATE OF 
MISSOURI. Secretary, Ernest S. Cowle, 1613 Grand Avenue, 
Kansas City, Mo. 

ELECTRICAL CREDIT ASSOCIATION OF CANADA, LIMITED. 
Secretary, William R. Staveley, Royal Insurance’ Building, 
Montreal, Canada. 

ELECTRICAL CREDIT ASSOCIATION OF CHICAGO. Secretary, 
Frederick P. Vose, 1343 Marquette Building, Chicago, Ill. 

ELECTRICAL CREDIT ASSOCIATION OF PHILADELPHIA. Sec- 
retary, John W. Crum, 1324 Land Title Building, Philadelphia, 
Pa. 

ELECTRICAL CREDIT ASSOCIATION OF THE PACIFIC COAST. 
Secretary, Albert H. Elliott, Harding Building, San Francisco, 
Cal. 

ELECTRICAL CREDIT SOCIETY OF NEW YORK. Secretary, 
Franz Neilson, 80 Wall Street, New York, N. Y. 

ELECTRIC VEHICLE AND CENTRAL STATION ASSOCIATION. 
Secretary, H. T. Sands, 139 Pleasant Street. Malden, Mass. 
EMPIRE STATE GAS AND ELECTRIC ASSOCIATION. Secretary, 

Charles H. B. Chapin, 29 West Thirty-ninth Street. New York, 

ENGINEERS’ CLUB OF PHILADELPHIA. Secretary, W. P. Tay- 
lor. Philadelphia, Pa. 

ENGINEERS’ SOCIETY OF MILWAUKEE. Secretary, R. H. Pink- 
ley, Plankinton House, Milwaukee, Wis. 

ENGINEERING SOCIETY OF WISCONSIN. Secretary, W. G. 
Kerchoffer, 32 Vroman Building, Madison, Wis. 

ENGINEERS' SOCIETY OF WESTERN PENNSYLVANIA. Secre- 
tary, Elmer K. Hiles, 2511 Oliver Building, Pittsburg, Pa. 

FLORIDA ELECTRIC LIGHT AND POWER ASSOCIATION. Sec- 
retary, H. C. Adams. West Palm Beach, Fla. 

FRANKLIN INSTITUTE. Secretary, R. B. Owens, 15 South 
Seventh Street, Philadelphia. Pa. 

ILLINOIS ELECTRICAL CONTRACTORS’ ASSOCIATION. Secre- 
tary, M. N. Bloomenthal, Chicago, Ill. 

ILLINOIS INDEPENDENT TELEPHONE ASSOCIATION. Secre- 
tary, C. A. Camp. Henry, IN. 

ILLINOIS STATE ELECTRIC ASSOCIATION. Secretary, H. E. 
Chubbuck, Maver Building, Peoria, HI. 

ILLUMINATING ENGINEERING SOCIETY. Secretarv, Preston 
S. Millar, Engineering Societies Building, 33 West Thirty-ninth 
Street, New York, N. Y. 

INDEPENDENT TELEPHONE ASSOCIATION OF MISSISSIPPI. 
Secretary and treasurer, J. B. Shannon, New Albany, Miss. 
INDEPENDENT TELEPHONE ASSOCIATION OF TEXAS AND 

LOUISIANA. Secretary, C. A. Shock, Sherman, Tex. 

INDIANA ELECTRIC LIGHT ASSOCIATION. Secretary, J. V. 
Zartman, Indianapolis, Ind. 

INDIANA INDEPENDENT TELEPHONE ASSOCIATION. Secre- 
tury, Walter J. Uhl, Logansport, Ind. 

INTERNATIONAL ASSOCIATION OF MUNICIPAL ELECTRI- 
CIANS. Secretary, Frank P. Foster, Corning, N. Y. 

IOWA ELECTRICAL ASSOCIATION. Secretary, W.°N. Keiser, 
Des Moines, Jowa. 

IOWA INDEPENDENT TELEPHONE ASSOCIATION. Secretary, 
W.J. Thil. Des Moines, Iowa. 

IOWA STREET AND INTERURBAN RAILWAY ASSOCIATION. 
Secretary, George M. McCartney, Des Moines, Iowa. 

KANSAS GAS. WATER, ELECTRIC LIGHT AND STREET RAIL- 
WAY ASSOCIATION. Secretary, James D. Nicholson, Newton, 
Kan. 

KENTUCKY INDEPENDENT TELEPHONE ASSOCIATION. Sec- 
retary, W. G. Turpin, Henderson, Ky. 

MAINE ELECTRIC ASSOCIATION, Secretary, F. D. Gordon, Lew- 
iston, Me. 

MAINE INDEPENDENT TELEPHONE ASSOCIATION. Secretary, 
M. E. Crow. Houlton, Me. 

MASSACHUSETTS STREET RAILWAY ASSOCIATION. Seere 
tary, Charles S, Clark, 70 Kilby Street, Boston, Mass. 
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MASTER CAR BUILDERS’ ASSOCIATION. Secretary, J. W. Tay- 
lor, 390 Old Colony Building, Chicago, Ill. 

MICHIGAN ELECTRIC ASSOCIATION. Secretary and treasurer, 
A. P. Biggs, Detroit, Mich. 

MICHIGAN INDEPENDENT TELEPHONE ASSOCIATION. Secre- 
tary, A. A. Burch, Battle Creek, Mich. 
MINNESOTA ELECTRICAL ASSOCIATION. 

T. C. Gordon, Little Falls, Minn. 

MISSISSIPPI ELECTRICAL ASSOCIATION. Secretary, J. Abbott, 
Jackson Electric Railway, Light and Power Company, Jack- 
son, Miss. 

MISSOURI ELECTRIC, GAS, STREET RAILWAY AND WATER 
WORKS ASSOCIATION. Secretary, N. J. Cunningham, Spring- 
field, Mo. 

MISSOURI INDEPENDENT TELEPHONE ASSOCIATION. 
tary, George W. Schwerer, Windsor, Mo. 

MUNICIPAL LIGHTING ASSOCIATION OF MASSACHUSETTS. 
Secretary, J. C. Norcross, Reading, Mass. 

NATIONAL ACADEMY OF SCIENCES. Secretary, Arnold Hague, 
United States Geological Survey, Washington. D. C. 

NATIONAL ARM, PIN AND BRACKET ASSOCIATION. Secretary, 
J. B. Magers, Madison, Ind. 

NATIONAL DISTRICT HEATING ASSOCIATION. 
L. Gaskill, Greenville, Ohio. 

NATIONAL ELECTRICAL CONTRACTORS’ ASSOCIATION OF 
THE UNITED STATES. Secretary, N. H. Morton, 41 Martin 
Building, Utica. N. Y. 

NATIONAL ELECTRIC CREDIT ASSOCIATION. Secretary, Fred- 
eric P. Vose, 1343 Marquette Building, Chicago, Ill. 

NATIONAL ELECTRICAL INSPECTORS’ ASSOCIATION. 
tary, T. H. Day, 27 Pliny Street, Hartford, Conn. 

NATIONAL ELECTRIC LIGHT ASSOCIATION. Secretary, T. C. 
Martin, 33 West Thirty-ninth Street, New York, N. Y. 

NATIONAL INDEPENDENT TELEPHONE ASSOCIATION. 
retary, J. B. Ware, Monadnock Block, Chicago, IN. 

NEBRASKA ASSOCIATION OF INDEPENDENT TELEPHONE 
COMPANIES. Secretary, Charles H. Hood, Lincoln, Neb. 

NEBRASKA ELECTRICAL ASSOCIATION. Secretary, Frank Mce- 
Master, Beatrice, Neb. 

NEW ENGLAND ELECTRICAL CREDIT ASSOCIATION. Alton 
F. Tupper, 84 State Street, Boston, Mass. 

NEW ENGLAND SECTION, NATIONAL ELECTRIC LIGHT ASSO- 
CIATION. Secretary, L. D. Gibbs, 39 Boylston Street, Boston, 
Mass. 

NEW ENGLAND STREET RAILWAY CLUB. 
Lane, 12 Pearl Street, Boston, Mass. 

NEW YORK ELECTRICAL SOCIETY. Secretary, G. H. Guy, En- 
gineering Societies Building, 29 West Thirty-ninth Street, New 
York, N. Y. 

NEW YORK RAILROAD CLUB. Secretary, H. D. Vote, 95 Liberty 
Street, New York, N. Y. 

NEW YORK STATE INDEPENDENT TELEPHONE ASSOCIA- 
TION. Secretary, R. Max Eaton, Niagara Falls, N. Y. 

NORTH DAKOTA INDEPENDENT TELEPHONE ASSOCIATION. 
Secretary and treasurer, L. C. Lane, Kensal, N. D. 

NORTHWEST ELECTRIC LIGHT AND POWER ASSOCIATION. 
Secretary, N. W. Brockett, Cataract Building, Seattle, Wash. 

OHIO ELECTRIC LIGHT ASSOCIATION. Secretary, D. L. Gas- 
kill, Greenville, Ohio. 

OHIO INDEPENDENT TELEPHONE ASSOCIATION. 
Ralph Reamer, Columbus, Ohio. 

OHIO SOCIETY OF MECHANICAL, ELECTRICAL AND STEAM 


Secretary-treasurer, 


Secre- 


Secretary, D. 


Secre- 


Sec- 


Secretary, John J. 


Secretary, 
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ENGINEERS. Secretary, F. E. Sanborn, Ohio State University, 
Columbus, Ohio. 

OKLAHOMA ELECTRIC LIGHT, RAILWAY AND GAS ASSOCIA- 
TION. Secretary, Galen Crow, Guthrie, Okla. 

OLD-TIME TELEGRAPHERS’ AND HISTORICAL ASSOCIATION. 
Secretary, Frank J. Sherrer, 195 Broadway, New York, N. Y. 

ORDER OF THE REJUVENATED SONS OF JOVE. Mercury, Roy 
M. Van Vliet, Monadnock Block, Chicago. IN. 

PACIFIC COAST ELECTRIC VEHICLE ASSOCIATION. Secre- 
tary, A. H. Halloran, 901 Atlas Building, San Francisco, Cal. 
PENNSYLVANIA ELECTRIC ASSOCIATION. Secretary, Van 

Dusen Rickert, Pottsville, Pa. 

PENNSYLVANIA STATE INDEPENDENT TELEPHONE ASSO- 
CIATION. Secretary, H. E. Bradley, 135 South Second Street, 
Philadelphia, Pa. 

PENNSYLVANIA STATE STREET RAILWAY 
Secretary, Charles H. Smith, Lebanon, Pa. 
PIKE’S PEAK POLYTECHNIC SOCIETY. Secretary, E. A. Saw- 

yer, Colorado Springs, Colo. 

PITTSBURG ELECTRIC BOOSTERS’ CLUB. Recording Watt- 
meter, O. R. Rombach, 919 Liberty Avenue, Pittsburg, Pa. 
RAILWAY SIGNAL ASSOCIATION. Secretary, C. C. Rosenberg, 

Bethlehem, Pa. 

SOCIETY OF THE UNITED STATES MILITARY TELEGRAPH 
CORPS. Secretary, David H. Bates, 658 Broadway, New York, 
N. Y. 

SOCIETY FOR THE PROMOTION OF ENGINEERING EDUCA- 
TION. Secretary, H. H. Norris, Cornell University, Ithaca, 
N. Y. 

SOCIETY OF AUTOMOBILE ENGINEERS. Secretary, Alexander 
Churchward. 30 Church Street, New York. N. Y. 

SOCIETY OF WIRELESS TELEGRAPH ENGINEERS. Secretary. 
E. D. Forbes, Box 63, Brant Park, Mass. 

SOUTH DAKOTA INDEPENDENT TELEPHONE ASSOCIATION. 
Secretary-treasurer, E. R. Buck, Hudson, S. D. 

SOUTHWESTERN ELECTRICAL AND GAS ASSOCIATION. Sec- 
retary, W. B. Head, Stephensville, Tex. 

STREET RAILWAY ASSOCIATION OF THE STATE OF NEW 
YORK Secretary, J. H. Pardee, J. G. White & Company, New 
York, N. Y. 

TELEPHONE SOCIETY OF NEW YORK. Secretary, T. H. Law- 
rence, Eighteenth Street and Irving Place. New York, N. Y. 
TEXAS INDEPENDENT TELEPHONE ASSOCIATION. Secretary, 

T. A. Gould, Ennis, Tex. 

UNDERWRITERS’ NATIONAL ELECTRIC ASSOCIATION. Sec- 
retary Islectrical Committee, C. M. Goddard, 141 Milk Street. 
Boston, Mass. 

VERMONT AND NEW HAMPSHIRE INDEPENDENT TELE- 
PHONE ASSOCIATION. Secretary-treasurer, E. B. Seeley, St. 
Johnsbury, Vt. 

VERMONT ELECTRICAL ASSOCIATION. Secretary, A. B. Mars- 
den, Manchester, Vt. 

WASHINGTON SOCIETY OF ENGINEERS. 
F Street, Washington, D. C. 

WESTERN ASSOCIATION OF ELECTRICAL INSPECTORS. Sec- 
retary, W. S. Boyd, 125 Monroe Street, Chicago, Il. 

WESTERN SOCIETY OF ENGINEERS. Secretary, J. H. Warder. 
Monadnock Block, Chicago, Ill. 

WISCONSIN ELECTRICAL ASSOCIATION. 
Allen, Lake Geneva, Wis. 


ASSOCIATION. 


John C. Hoyt, 1514 


Secretary, John S. 


WISCONSIN INDEPENDENT TELEPHONE ASSOCIATION. Sec- 
retary, J. C. Crowley, Jr., Superior, Wis. 
WISCONSIN STATE TELEPHONE ASSOCIATION. Secretary. 


Paul J. Weirich, Monroe, Wis. 


RECORD OF ELECTRICAL PATENTS. 


Issued (United States Patent Office) August 2, 1910. 


965,853. ELECTRIC-LAMP FITTING. Rene Joseph Francois 
Samuel Baron, Paris, France. Filed Jan. 17. 1907. A ceiling 
fixture includes means for unwinding a cable and securing it at 
desired positions. 

963,876. TELEPHONE SYSTEM. Oliver C. Dennis, Chicago, Il. 
Filed Oct. 29, 1904. A line switch is operated when a subscriber 
makes a call, and a cut-out switch is operated when the ex- 
change operator makes a connection with a substation in re- 
sponse to a call. 

965.877. RELAY. Oliver C. Dennis, Chicago, Ill. Original appli- 
cation filed Oct. 29, 1904. Divided and this application filed 
Dec. 11, 1905. A selective solenoidal relay. 

965,884. APPARATUS FOR STRENGTHENING ELECTRIC VI- 
BRATIONS. Simon Eisenstein, Kief, Russia. Filed Mar. 27, 
1908. The arrangement for increasing the vibrations of Dud- 
dell connections comprises a variable resistance placed in the 
circuit in series with the arc of the Duddell connections and 
adapted to automatically increase in resistance as thc current 
in said circuit decreases, and an auxiliary vibratory circuit 
shunted around the resistance and the arc and consisting of self- 
induction and a capacity placed in series with each other in 


such a manner that they reinforce the current fluctuations with- 
out exerting any influence on the vibration of the generator. 
the frequency of the shunting auxiliary circuit being in har- 
mony with the frequency of the main vibration circuit. 

965,900. ELECTRODE FOR VAPOR-LAMPS. Peter Cooper Hew- 
itt, New York, N. Y., assignor to Cooper Hewitt Electric Com- 
pany, New York, N. Y. Filed Apr. 16, 1904. An electrode fol 
mercury-vapor apparatus, consists of an amalgam formed of one 
part lead, one part tin, and four parts mercury. 

£65,925. ROTOR OF DYNAMO-ELECTRIC MACHINES. Ro 
Stafford McLeod, Didsbury, near Manchester, England. Filec 
June 15, 1909. An induction motor comprises conductor bars 
each consisting of two parts separated at the ends, a plurality 
of end connectors each consisting of a ring provided with a series 
of lugs. each of the lugs being twisted so that its plane Is @ 
right angles to the plane of the ring, the adjacent lugs of the 
several rings being held between the two parts of the corres 
ponding connector bar. 

965,928. MACHINE FOR COVERING OR INSULATING WIRE 
WITH YARN OR ITS EQUIVALENT. Donald Noble, Bridgepo' 
Conn. Filed Mar. 31, 1908. A machine for covering wire Wit 
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yarn or its equivalent, comprises covering mechanism and feed- 

ing mechanism, a rotary idle disk interposed between the mech- 

anisms around the periphery of which disk the covered wire 

eee and means for effecting planetary adjustments of the 
sk. 

965,973. TELEPHONE TRUNK-CIRCUIT. Charles S. Winston. 
Chicago, Ill., assignor to Kellogg Switchboard & Supply Com- 
pany, Chicago, Ill. Filed Dec. 24, 1904. A supervisory signal 
is placed in condition to operate by current over the two limbs 
of the trunk in series individual to the trunk at the outgoing 
end to indicate the position of the subscriber's telephone of the 
line connected with the other end of the trunk. 


965-976. TELEPHONE-EXCHANGE SYSTEM. Joseph Lane Wright, 
Washington, D. C., assignor to the North Electric Company, 
Cleveland, O. Filed April 12, 1906. A controlling apparatus for 
an automatic switching apparatus used for interconnecting the 
lines of a telephone system, is described in detail. 


965,992. ELECTRICAL-CONDENSER. William W. Dean, Elyria, 
Ohio, assignor to the Dean Electric Company, Elyria, Ohio. 
Filed Jan. 28, 1909. The condenser comprises a Strip of paper 
coated on one side with finely divided conducting material, a 
strip of lower-resistance metallic fot], the finely divided conduct- 
ing materia] adapted to be dissipated at temperatures at which 
the foil is undisturbed, the two wound together in the form of a 
roll with the paper between the metallic surfaces and terminals 
for each conductor. 


966,001. SUPPORT FOR THIRD RAILS. Levi W. Fox, Norvell, 
Mich., assignor of one-third to C. E. West and one-third to G. W. 
Fox, Jackson County, Mich. Filed Apr. 12, 1909. A rail-sup- 
porting clamp. 

966,013. TELEPHONE-EXCHANGE SYSTEM. Charles E. Hague, 
Rochester, N. Y., assignor to Stromberg-Carlson Telephone 
Manufacturing Company, Rochester, N. Y. Filed Apr. 24, 1907. 
ire an interconnected system of four relays and their cir- 
cuits. 


{1 


965,884.—APPARATUS FOR STRENGTHENING 
ELECTRIC VIBRATIONS. 


966,026. COMBINED BOX AND SOCKET FOR ELECTRIC LAMPS. 
Harry Wallace Lawrence, Denver, Colo. Filed Jan. 17, 1910. 
A combined wall and ceiling box and electric-lamp socket. 


966,033. ELECTRIC ACCUMULATOR. Leon Marseille, Paris, and 
Paul Gouin, Levallois-Perret, France. Original application filed 
July 1, 1909. Divided and this application filed Mar. 28, 1910. 
An accumulator electrode comprises a perforated metal cylinder 
for the reception of an active material, a coil of wire surround- 
ing the cylinder and reinforcing the same, and a deposit of 
nickel sesquioxide filling the perforations and cementing the 
wire to the cylinder. 

966,034. IGNITION-TIMBER FOR INTERNAL-COMBUSTION EN- 
GINES. Francis C. Mason, Grand Rapids. Mich. Filed June 
19, 1909. A transversely movable plug (pressed outward by a 
spring) in a rotating part has projecting from it a roller which 
makes the contacts. 

966,038. CLOCK. Frank W. Moore, Austin, Ill. Filed May 22, 1909. 
Comprises a gear-train, a gravity-impelled actuating-arm therc- 
for an electromagnet, a swinging armature, an independently- 
swinging armature-actuated member, and a link connecting this 
member to the arm. 

966,086. INSTALLATION OF ELECTRIC CONDUCTORS. Ed- 
ward Hall Faile, New York, N. Y. Filed Apr. 25. 1910. An im- 
provement in the art of building construction consists in in- 
corporating within the wall of a building a tubular protecting 
casing for the electric conductors, placing at the terminal of 
this casing a position indicator and applying a wall covering 
to conceal the casing and to leave exposed a portion of the 
indicator of smaller cross-sectional area than the casing. 


966,102. INSULATING-SUPPORT FOR OVERHEAD ELECTRIC- 
RAILWAY CONDUCTORS. Willard H. Kempton, Hartford, 
Conn., assignor to The Johns-Pratt Company, Hartford, Conn. 
Filed July 23, 1909. An overhead supporting and section insul- 
ating structure for electric-railway conductors. 

966,118. TIME-SWITCH. Willeston C. Pugh, Seattle, Wash., as- 
signor of one-half to August Gamblee. Seattle, Wash. Filed 
Sept. 4, 1909. An electric switch includes terminals, a nor- 


965,992. ELECTRICAL CONDENSER. 
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mally open switch closure, a cam, clockwork, driving connec- 
tion between the cam and the clockwork, a spring, a member 
actuated by the spring and co-operating with the cam to cause 
the closure to become operative and also serving to maintain 
the closure in such operative condition for a predeterminately 
variable time. 

966,139. CIRCUIT-CLOSING PLUG FOR ELECTRICAL CIRCUITS. 
Chester H. Thodarson, Chicago, Ill. Filed Apr. 9, 1910. A circuit- 
closing plug comprises a body and an expansible and collapsible 
sleeve thereon for interlocking engagement with a socket, com- 
bined with a locking ring for locking the sleeve expanded and a 
spring to hold the latter in {ts locking position. 

966,146. TESTING DEVICE FOR SPARK-PLUGS. Harvey R. Wil- 
lard, Chicago, Ill. Filed May 6, 1909. <A testing device for 
spark-plugs embraces a casing affording a small interior cham- 
ber, into which the sparking end of a spark plug may be thread- 
ed, means admitting pressure into the chamber, and a threaded 
stem adapted to engage in the plug aperture in the cylinder. 

966,176. FASTENING MEANS. Robert M. Dixon, East Orange. 
N. J., assignor to Safety Car Heating & Lighting Company. 
Filed Aug. 29, 1907. An incandescent-lamp holder and shade. 

966,203. VAPOR-LAMP WITH CONCENTRATED RADIATION. 
Peter Cooper Hewitt, New York. N. Y., assignor to Cooper 
Hewitt Electric Company. Filed Mar. 19, 1903. In combination 
with a vapor lamp the tube of which is arranged in an S-shape 
and its terminals extending upward, is a reflector, and a hood 
or cover is carried by the reflector and receives the upwardly 
turned ends of the tube. 

966,204. INDUCTION-LAMP. Peter Cooper Hewitt, New York. 
N. Y., assignor to Cooper Hewitt Electric Company, New York, 
N. Y. Filed July 20, 1904. The method of producing light in a 
rarefied gas or vapor within a chamber, consists in exciting the 
gas to luminosity by passing rapidly varying currents through 
a primary in contact with a body thereof, these currents being 
of such quantity and such rate of variation as to electromag- 
netically induce in the vapor, currents whose electromotive 
force is above a critical minimum. 


966,246.—_ALTERNATING AND CONTINUOUS- 
CURRENT GENERATOR. 


966,205. APPARATUS FOR TRANSFORMING ELECTRICAL EN- 
ERGY. Peter Cooper Hewitt. New York, N. Y., assignor to 
Cooper Hewitt Electric Company, New York, N. Y. Filed Oct. 
9, 1905. A Symmetrical discharge device comprises an evacu- 
ated inclosure, pairs of electrodes in opposite ends thereof and 
independent circuits maintaining continuous-current flow across 
each pair of electrodes, in combination with a pair of reversely 
connected unidirectional] discharge devices in each of the leads 
from the source of current. 

966,207. ELECTRIC SWITCH. Harry R. Hirst, New Bedford, 
Mass., assignor to Charles S. Knowles, New Bedford, Mass. 
Filed Feb. 15, 1909. A simple double pushbutton switch. 

966,215. SHADE FOR INCANDESCENT LAMPS. Alva D. Jones. 
Louisville, Ky., assignor to Edmund H. Noyes, Boston. Mass 
Filed Mar. 17, 1910. The shade is adapted to cover only one 
side of the lamp: yielding means rigid with the shade extend 
from near its center: and curved claws rigid with the yielding 
means are adapted to contact with the glass globe of the lamp 
at diametrically opposite points on its largest circumference. 

966,217. ELECTRIC DRILL. Frederick W. King, Cleveland, Ohio. 
Filed Dec. 15, 1909. A normally open switch is automatically 
closed to operate the motor when the tool is applied to the work. 


966,224. TEMPERATURE-INDICATING SYSTEM. George W. Lev- 
engood, Lebanon, Pa. Filed Aug. 27, 1909. Comprises a central 
station, a source of direct current, and a source of alternating 
current, at the central station, a thermostatic device provided 
with a magnet, means for connecting the magnet with the 
source of alternating current, said means also operating to cut 
off the alternating current and to connect the direct current 
for causing the operation of the thermostat at any predeter- 
mined temperature, a relay in circuit with the thermostat, and 
a local circuit controlled by the relay, and provided with a 
signal for indicating the operation of the thermostat. 

966,239. ELECTRIC-LAMP SOCKET. Johann G. Peterson, Hart- 
ford, Conn., assignor to Arrow Electric Company, Hartford, 
Conn. Filed May 13, 1910. Comprises a shell, a cap with skirt 
fitting telescopically over the shell, a sharp-edged ring, secured 


356 


within the skirt and means on the shell engaging over the 
p edge of the ring to prevent endwise separation of the 
parts. 


966,240. ELECTRIC-LAMP SOCKET. Johann G. Peterson, Hart- 
ford, Conn., assignor to the Arrow Electric Company, Hartford, 
Conn. Filed May 27, 1910. A modification of the above. 


966,246. DYNAMO-ELECTRIC MACHINE FOR THE PRODUCTION 
OF CONTINUOUS AND ALTERNATING CURRENTS. Jakob 
Schurch, Bruchsal, Germany. Filed May 15, 1908. Each pole- 
piece has a base of considerable length in a direction corres- 
ponding with the rotation of the armature and the peripheral 
edges of which pole-pieces are inclined and meet at an apex, 
the arrangement being such that each extends toward the space 
included between the edges of two other pole-pieces of opposite 
polarity, and two successive portions of the periphery of each 
of said pole-pieces being offset relatively to one another and in 
a direction corresponding with the rotation. 

966,247. TELEPHONE RECEIVER. Edward Schwartz, Antwerp, 
Belgium, assignor of one-third to Edward E. Clement, Wash- 
ington, D.C. Filed Apr. 20, 1907. Comprises a continuous integral 
thin metallic shell having a flared end, a reinforcing ring se- 
cured to the flared end. a metallic cap, and a ring con- 
nected with the cap so that it will engage with the reinforcing 
ring on the shell, means to secure the rings and thereby the 
shell and cap together, insulating material molded over the 
shell, and an insulating coating for the cap. 

966,252. ELECTRIC SWITCH. John F. Smiley, Louisville, Ky. 
Filed Apr. 27, 1910. A switchboard for an electric score board 
comprises a number of main switch arms and adjustable ex- 
tensions carrying contact shoes slidably mounted thereon. 

966,255. TROLLEY. Samuel H. Smith, Pittsburg, Pa. Filed Mar. 
14, 1910. A special type of harp is described. 

966.267. ILLUMINATED SIGN. John Swensson, New York, N. Y. 
Filed Sept. 22, 1909. The sign comprises a casing having a 
plurality of predeterminedly arranged lenses therein, means for 


966,204.—INDUCTION LAMP. 


illuminating the casing interiorly, and revolving ring having 
openings therein for intermittently permitting light to pass 
through the lenses, 

966,286. ELECTRIC SWITCH. Joseph Henderson Wright, North 
Fort Worth, Tex., assignor of one-fourth to T. G. Dean, North 
Fort Worth, Tex. Filed Mar. 6, 1909. Comprises a rotatable 
shaft, an arm fixed upon a plurality of loose arms, means 
carried by each arm for engaging and moving an adjacent arm, 
a casing concentric with the shaft and inclosing the arms, and 
a plurality of binding posts carried by the casing, the inner 
ends of said binding posts forming contract plates for the 
arms, a portion of the binding posts being included in an elec- 
tric circuit, the same forming a part of a lock the combination 
of which is changed by changing the binding posts included at 
one time in the circuit. 


966,301. TROLLEY SAFETY LOCK. James L. Blair, Butler, Pa. 
Filed July 2, 1909. Includes a pair of Spring-pressed fender 
jaws, ete. 

966,311. FASTENING DEVICE FOR INSULATORS. Walter G. 


Clark, New York, N. Y., assignor to Clark Electric and Manu- 
facturing Company, New York, N. Y. Filed July 27, 1906. Re- 
newed May 13, 1910. The insulator has a wire receiving slot 
with a restricted intake, shims fitting around the wire and pro- 
jecting beyond the insulator. and clamps fitting around the 
ends of the shims, and also around the wire. 

966.328. LAMPLIGHTER. Clifton A. Hacker, Fairhaven, 
Filed Feb. 11, 1909. 
cluded in the Iamp base, and co-operate with spark points at. 
the wick. 

966,355. LAMP-SOCKET. Clarence D. Platt, Bridgeport, Conn. 
Filed May 31, 1910. Have an interior groove, the walls thereof 
projecting inwardly and a body part adapted to fit the shell 
and provided with a lug projecting within the groove. 

966,360. CIRCUIT-BREAKER. William E. Richards. Portage, Pa. 
Filed Mar. 5, 1910, includes a pivoted knife, ete. 

966,361. RECORDING-TARGET. Sydney Aston Mersey Rose, Rich- 
mond, near Melbourne, Victoria, Australia. Filed Aug. 3, 1908. 
There are electrical means for indicating with permanent marks 
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on a replica of the target places, where bullets strike the 

target. 

966,368. ROTARY SNAP-SWITCH. George B. Thomas, Bridgeport, 
Conn. assignor to The Perkins Electric Switch Manufacturing 
Company, Bridgeport, Conn. Filed Feb. 14, 1908. Has a rotary 
switch-blade carrier in two parts, one loosely mounted on the 
other, whereby the blade is self-adjusting. 

966,382. ELECTRIC WELDING APPARATUS. Alvin E. Buchen- 
burg, Toledo, Ohio, assignor to The Toledo Electric Welder 
Company, Cincinnati, Ohio. Filed Sept. 25, 1905. In combina- 
tion with a set of clamping dies for gripping opposed sides of a 
work piece, are carrying parts for such dies mounted for recip- 
rocatory movements together and relative to each other. 

966,400. TEST-COUPLING FOR ELECTRIC CONDUCTORS. Pat- 
rick J. McDonald, Rochester, N. Y., assignor of one-half to 
George H. Smith, Rochester, N. Y. Filed June 20, 1908. Re 
newed Jan. 5, 1910. In combination with a pair of conductor 
sections, having flanges secured to their adjacent ends, is an 
insulating base having a pair of bores and a chamber communi- 
cating with the bores, with packing rings surrounding the pair 
of bores, means for clamping the flanges against the rings. a 
removable closure for the vertical chamber, and means tor 
making and breaking electrical connection between the ends Of 
the sections. 

PATENTS THAT HAVE EXPIRED. 

Following is a list of the electrical patents (issued by the 
United States Patent Office) that expired August 8, 1910: 
502,695. SYNCHRONISM-INDICATOR. Louis Bell, Boston, Mass. 
502,702. ELECTRIC-LIGHTING SYSTEM. Cummings C. Ches- 

ney, Pittsfield, Mass. 


502,753. ELECTRIC BODY-GEAR. William H. Payne, Philadel- 
phia, Pa. 
502,768. TEST-CIRCUIT FOR MULTIPLE SWITCHBOARDS. 


Charles E. Scribner, Chicago, Ill. 

502,769. LOCK-SWITCH FOR’ ELECTRIC 
Charles E. Scribner, Chicago, Ill. 

502,770. TELEPHONE-EXCHANGE APPARATUS. 
Scribner, Chicago, Ill. 

502,771. TRANSFER SYSTEM FOR SWITCHBOARDS. Charles 
E. Scribner, Chicago, Ill. 

502.772. TEST SIGNAL FOR MULTIPLE SWITCHBOARDS. — 
Charles E. Scribner, Chicago, Ill. 

502.773. TESTING SYSTEM FOR MULTIPLE SWITCHBOARDS. 
Charles E. Scribner, Chicago, Ill. 
502,774. TEST-CIRCUIT FOR MULTIPLE SWITCHBOARDS. 
Charles E. Scribner, Chicago, Ill. 
502,775. TESTING APPARATUS FOR MULTIPLE SWITCH- 
BOARDS. Charles E. Scribner, Chicago, IN. 

502,776. ELECTRIC BELT. Jean H. St. Cheverell, Jefferson, Ohio. 

502,777. ALTERNATING ELECTRIC-CURRENT GENERATOR. 
Samuel Sheldon and John J. Rooney, Brooklyn, N. Y. 

502.788. REGULATOR FOR ELECTRIC GENERATORS. Elihu 
Thomson, Swampscott, Mass. . 

502,804. ELECTRIC BELT. Duane P. Andrus, St. Louis, Mo. 

502,811. ELECTRIC ALARM-CLOCK. William H. Deane, Brook- 
lyn, N. Y. 

502,821. SUBWAY FOR ELECTRIC-RAILWAY CONDUCTORS. 
Isaac La Rue Johnson, Washington, D. C. 

SECONDARY BATTERY. Lansing Moore, Brooklyn, N. Y. 


SWITCHBOARDS. 
Charles E. 


502,824. 
502,825. ELECTRIC SWITCH. Lansing Morse, Brooklyn, N. Y. 
502,842. ELECTRIC-RAILWAY CONDUIT. Robert R. Zell, Balti- 


more, Md. 

502,858. SUPPLY SYSTEM FOR ELECTRIC RAILWAYS. Wilton 
F. Jenkins, Richmond, Va. 

502,889. CIRCUIT TESTING APPARATUS. Fred S. Palmer, Bos- 
ton, Mass. 

502,935. SELF-WINDING ELECTRIC CLOCK. 
Schmidt, Brooklyn, N. Y. 


Frederick M. 


502,948. ELECTRIC-ARC LAMP. Luther H. Buchanan, Pasadena, 
Cal. 
502,965. ELECTRODE FOR FIRING EXPLOSIVES. Joseph N. Har- 


rison and Henry J. Harrison, San Francisco, Cal. 
502,981. ELECTRICALLY OPERATED HYDRAULIC ELEVATOR. 
Elias Marshall, Boston, Mass. 


502,983. ELECTRIC SWITCH. Joseph H. McEvoy, Waterbury. 
Conn. 
503,016. ELECTRIC IGNITING DEVICE FOR GAS-ENGINES. 


Frank E. Tremper, New York, N. Y. 
503,038. REGULATION OF ALTERNATING-CURRENT MOTORS. 
Michael von Dolivo-Dobrowolsky, Berlin. Germany. 

503,076. APPARATUS FOR THE ELECTROLYTIC MANUFAC- 
TURE OF TUBES. Alexander S. Elmore. Leeds. England. 
503,099. MULTIPLE SWITCHBOARD SYSTEM. Charles E. Scrib- 
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ELECTRIFICATION OF RAILWAYS. 

Ever since the introduction of steam power cheapened 
the cost of hauling and thereby inaugurated a transporta- 
tion business, on land, that had not been previously possi- 
ble, the location and extent of railroads have been deter- 
mined by the laws of supply and demand and of cost and 
earnings. This relation of railroad costs and earnings has 
been changed in important particulars by the development 
of electric-railroad apparatus. Railroads create their own 
business, the amount of which depends upon the facilities 
they offer and the charges they make, and it is generally 
conceded that the economies and improvements resulting 
from the use of electrie power will lead to ever increasing 
‘allroad traffic and will be a great factor in the future of 
this work. 

Much has been said regarding the electrification of 
steam roads. Among the notable contributions to the al- 
ready voluminous Literature on this subjeet may be men- 
tioned the papers of Messrs. George Westinghouse, Win. 
B. Potter, L. R. Pomeroy, F. W. Carter and H. M. Hobart, 
presented at the joint meeting of American and British 
mechanical engineers. 

Excellent as the papers were there is no doubt that 
the difference between American and English eonditions of 
working are such as to detract greatly from the interest 
and practieal value of a joint discussion of this kind. 

Mr. Westinghouse’s paper put in a plea for the selec- 
tion of a system of traction suitable for universal use; other 
papers by Mr. Potter, Mr. Carter, and Mr. Hobart eom- 
pared the merits of the direet-current and single-phase 
systems of traction to the disadvantage of the latter— Mr. 
Hobart in particular claiming a saving of something like 
ten cents per train-mile in favor of the direct-current. sys- 
tem for suburban service. 

However, as Mr. Hobart’s data for both the Brighton 
and Midland Railways’ single-phase lines were disputed 
by the engineers of those undertakings, it would be premia- 
ture to accept his conclusions as they stand. 

It is somewhat. significant that Mr. Dalziel, of the 
Midland Railway Company, held that  main-line eleetrifiea- 
tion is comparatively imminent, and his subsequent remarks 
as to the present limited capacity of certain important sec- 


tions of the Midland company’s system and the costly char- 
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acter of the work of inereasing their capacity for steam 
seem to indicate that the electrification of the entire system 
is being seriously considered. ) 

Continental opinion seems to be greatly in favor of the 
single-phase system, and a similar conclusion was reached 
at the International Railway Congress, held recently in 
Switzerland. While it must be admitted that the alternat- 
ing-current motor is inferior to the direct-current motor 
in certain respects, there are many advantages of great 
moment in its favor, and the single-phase system is prefer- 
able under certain conditions. On the other hand, it seems 
as if direct current were preferable on railways having a 
heavy suburban traffic. 

The results shown in these discussions only serve to 
illustrate what is very obvious on an inspection of the prob- 
lem. In any proposition where so many factors are in- 
volved and the relative value of the factors is so variable 
nearly an infinite number of different solutions are bound 
to appear. 

In this country we have the records of the New York, 
New Haven & Hartford, and the New York Central rail- 
roads to point to as examples of both single-phase and 
direct-current operation which are the most convincing tes- 
And with the 
rapid development of suburban service, requiring larger 
power houses at terminals which can gradually be made 
sufficient for working the line on further stretches in each 
direction, until it may be desirable to electrify the whole 
division, the cause of electrification is steadily progressing. 


timony as to what has actually been done. 


DEPENDENCE OF RAILROADS ON ELECTRICITY. 

The electrification of steam railroads progresses steadily, 
and electrical enthusiasts look to see the day when steam 
locomotives will be used only on long trunk Imes or on 
lines with infrequent service, and, perhaps, for a certain 
amount of switching. But even where electric operation 
does not supplant steam for motive power the railroad has 
become dependent for its operation upon the electric cur- 
rent in numerous ways. 

The first and most important use of current was for 
the telegraph line, which soon became an adjunct of the 
railroad, and was indispensable for train dispatching where 
high speeds were attempted. Today this form of dispatch- 
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hi 


ing has been largely supplanted by the telephone, which - 


is becoming more and more widely used for this purpose. 
The transcontinental lines seem to be especially active in 
adopting this change, and the Atchison, Topeka and Santa 
Fé Railroad will soon have about seven thousand miles of 
telephone line in operation. 

Electric lighting of trains has become very general in 
first-class passenger service, and the electric fan and the 
annunciator are found in nearly every Pullman ear. In 
certain cases the entire train is lighted by means of current 
supplied from a generator and engine operated in the bag- 
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gage car, steam being supplied from the locomotive. The 
more usual alternative is to carry a generator on the truck 
of each car, so that each becomes an independent lighting 
unit. This method is very general on Pullman ears. In 
order to keep up service when the car is not in motion a 
storage battery is carried on the car, and thus another elece- 
trical industry is introduced into railroading. The battery 
floats on the line, the generator being automatically 
switched in only after the car has attained a certain speed. 
On the locomotive the electric headlight is being widely 
adopted and has greatly extended the field of vision of the 
engineer, Some objections have been raised to a powerful 
headlight, but its use is nevertheless spreading. 

Most of tne systems of block signals in use utilize the 
cleetrie current and it is safe to say that every automatic 
It is evident that 
intervals 


system is dependent upon this agency. 
the safe operation of fast trains at frequent 
would be utterly impossible without the aid which has been 


furnished by the electrical inventor. 


AN “ELECTRICAL WEEK.” 

This week Chicago is holding a ‘‘Home Market Week.” 
Under the auspices of that enterprising body of men, the- 
Chicago Association of Commerce, the great stores of the 
city are exhibiting in their show windows the multifarious 
The chief idea in this exhibition. 


` 
is to foster a closer business relationship between the Chi- 


products made in Chicago. 


cago producer and retailer, for the good of the city. 
Why not have an ‘‘Electrical 


True, there are yearly electrical shows in several 


This gives us an idea. 
Week?” 
of the large cities of the country, and many central sta- 
tions have equipped ‘‘electric shops’’ and ‘‘electric homes” 


for advertising purposes, with beneficial results. But an- 
“Electrical Week” on the lines of the ‘‘Home Market 


Week” would be more universal and popular, and would 
bring home to the people the benefits and advantages of 
electricity in a way much more effective than any other 
form of publicity that could be devised. 

To particularize: It would be an evidence of the up-to- 
dateness of the manufacturer or retailer if he could an- 
nounce ‘*These premises are lighted and ventilated by elec- 
tricity,” ‘Our machines are electrically operated,” ‘‘This 
dough was mixed by electricity, and was never touched by 
the human hand,” “We keep the flies from this food by 
electrie fans, from the time the materials are mixed until 
the finished product is sold,” ‘‘Our food is cooked in an 
clectrie stove, no gas fumes contaminate it,’ and so forth. 
There are a million ways of showing forth the merits of 
electricity in all operations and for all purposes. Have a 
slogan, illuminate the store windows, advertise the 
papers, and make the ‘‘Electrical Week” a thing to remem- 
ber. Follow it up by careful and thorough solicitation. 
Above all, get co-operation. Let everybody take a hand,. 
and we believe the results will be astonishing. 
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INCREASING OUR FOREIGN TRADE. 

In a recent press dispateh from W ashington, D. C., it 
ras announced that the United States Government is about 
to inaugurate an extensive and comprehensive campaign 
for the betterment of American industrial and commercial 
trade with foreign countries. This, it is reported, will be 
undertaken under the direction of Secretary of State Knox 
by the State Department in conjunction with the Depart- 
ment of Commerce and Labor. The Inter Ocean, a Chicago 
daily, states on the authority of its Washington eorrespond- 
ent that the entire diplomatie and eonsular organizations 
of this country will be utilized, and that, m addition, a staff 
of six commercial experts of world-wide training will be 
attached to the Department of State to gather data and in- 
formation of practical business value that might escape 
the notice of the consular officials abroad. The cost to the 
United States Govermnent for this special serviee is given 
as $134,000 a year for the first few Vvears, and it is further 
estimated that during a period of five years the resulting 
gain in our export trade should reach the enormous figure 
of $750,000,000. 

In the Enecrrican Review AND WESTERN ELECTRICIAN 
of August 6 last, in an editorial entitled “Do We Advertise 
Enough,” it was suggested that the Bureau of Manufae- 
tures (whieh is a bureau of the Department of Commerce 
and Labor) make an effort to keep our manufacturers and 
exporters informed of forthcoming expositions abroad so 
that Ameriean industry might be adequately represented 
in these foreign “show-windows.” It is evident. that the 
Washington officials are going much further than this, and 
It is to he hoped that the idea of co-operation with the 
manufaeturers, which was also advocated in the same edi- 
torial, will be utilized to the full in the coming campaign, 

There is every reason why this expansion of our foreign 
trade should be anticipated and felicitated. The natural 
resources or the United States are much greater than those 
of England and Germany, our greatest trade rivals. Our 
labor is cheaper, for, although a working man in this eoun. 
try makes about twiee as much Wages as the Enelish or 
German workman, yet he produces four times as much, 
owing to the more up-to-date and economical methods em- 
ployed here. The argument that American manufacturers 
can hardly supply home markets and do not want foreign 
trade, is absurd, for obviously, with an open world market 
and profitable foreign trade, additional eapital for new fae- 
tories would soon be attrac ted in sufficient volume to place 
the United States well among the foremost nations export- 
ing manufactured goods. Develop the market, and the man- 
ufacturing and trade will follow. But the other nations 
have obtained a great start, and it is evidently the inten- 
tion of the United States Government to point out the way 
to Overcome this handicap. If the present administration 
Can accomplish this thing its name will go down in history 
on this achievement alone, 
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As showing the activity of Great Britain in regard to her 
export trade, the following extraet from a recent consular 
report is instructive: “As British Manufactures constitute 
something over seventy per cent of the exports of British 
products, and as these are more or less illustrative, in form 
and quality, of American manufactures, it will be interest- 
ing to note wherein British manufacturers keep on inereas- 
Ing this great branch of British trade. While the exports 
of manufactures in 1910 were $118,287 ,553 in excess of those 
of 1909, they were only $57,144 11 greater than those of 
1908, which may be called a normal vear for British trade. 
It is a noteworthy fact in British trade that if, for any 
reason, the exports of manufactures should fall off in any 
year, there is an immediate effort. made by the manufae- 
turers to make up for lost trade, and the sueeeeding vear is 
sure to see trade restored to its necessary status—steadyv 
and continuous inerease. It isa matter of neeessity, not 
choice. The vast industrial machinery of the United King- 
dom forees British manufaeturers to find new fields of ex- 
Plotation, while keeping their old fields fully supplied, 
Good vears and bad years have no meaning to the British 
manufacturers, They must, and therefore Will, trade, even 
at immediate losses, depending upon the good times, which 
always come, for their compensation.” 

This aggressive spirit in export trade is one to be com- 
mended and copied. Although the United States does not, 
like Great Britain, depend on her foreign trade for her 
Very existence, it is not to be denied that the establishment 
of a great export trade in manufactured goods will tend 
to make the country more and more prosperous and an 


even better place in which to live than it is at present. 


KEEPING OUT THE FLIES. 

Discriminating householders in these hot days will un- 
doubtedly tend to patronize stores in which flies are eon- 
spieuous only by their absence, and in this connection the 
ingenious use of an eleetrie fan by an enterprising baker in 
Chicago is Worthy of mention, This tradesman, who oeeu- 
pies an attractive store on Milwaukee Avenue, has fitted a 
large electric fan in the transom above the entranee to his 
shop, so as to create a strong draft of air downward and 
outward across the street door. The flies are thus kept 
away from the sereen door and so cannot obtain an entrance 
to the store every time a customer comes into or goes out of 
the shop. In the words of another baker who was just 
enough to note the value of the novel application and who 
will probably follow his rival’s lead, “there was not a fly 
to be seen in the store.” 

The innovation is simple and extremely effective, and 
it should prove an exeellent “dollar idea” for the eleetric- 
fan salesman. Thus another field of usefulness is opened up 
for the electric fan, and the practical hint recorded here 
should lead to still further openings for its suecessful ex- 


ploitation. 


360 i 


New England Section of the National 
Electric Light Association. 

The summer convention of the New 
England Section will be held on Sep- 
tember 12, 13, and 14 at the Hotel Gris- 
wold, New London, Conn. 

The programme includes a reception 
on Monday evening, a banquet on Tues- 
day evening, and an executive session 
on Wednesday afternoon. ‘Tuesday af- 
ternoon will be devoted to an outing. 
At the morning sessions the following 
papers will be read: ‘The Advantages 
ot a Uniform System of Rate Making,”’ 
by Howard Corning; “Illuminated Ad- 
vertising—Its Possibilities,” by L. D. 
Gibbs; ‘Special and Decorative Street 
Lighting.” by J. A. Hunnewell; ‘‘Op- 
portunities,” by L. J. Chase. 

A special train will leave Boston on 
Monday at 3:00 p.m., connecting with 
ihe boat at New London at 5:30 p. m. 


—_—__——__»-- eo ___ 


Vermont Electrical Association Meet- 
ing. 

The annual meeting of the Vermont 
Electrical Association will be held at 
Brandon, Vt., on September 28 and 29. 
The invention of the electric motor will 
be commemorated on September 28 at 
Mr. Davenport’s shop and his deseend- 
ants will join the electrical men in hold- 
ing exercises. A suitable tablet will 
be unveiled. The Vermont Historical 
Society and the local branch of the Na- 
tional Eleetrie Light Association will 
join in the observance of Davenport 
Davy. 

On September 29 a barbecue will be 
held at Lake Dunmore. 

Dek hee ge gst este es 
Programme of Convention of Interna- 
tional Association of Municipal 
Electricians. 

The fifteenth annual canvention of 
the International Association of Mu- 
nivipal Electricians will be held in the 
Convention Hall, Rochester, N. Y., on 
September 6, 7, 8 and 9. Headquar- 
ters will be at the Powers Hotel. 

Rochester is making great prepara- 
tions for the entertainment of visitors, 
and the exhibits are going to be large 
and varied. The following papers are 
to be presented : 

“Wireless Telephone and Tele- 
graph,” John W. Kelly, Jr., Camden, 
N. J. 

“Lightning Protection,” Walter M. 
Petty, Rutherford, N. J. 

«Mercury Are and Other Rectifiers,” 
IT. G. Kennedy, Rochester, N. Y. 
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“Relation of the Telephone to the 


© General Organization of Fire Depart- 


ment Service,” H. C. Bundy, Water- 
town, N. Y. 

“Underground Work,” J. B. Yeakle, 
Baltimore, Md., and Clarence R. 
George, Houston, Tex. 

“ Modern Police Signal System,” Jos. 
B. Smith, Rochester, N. Y. 

“City and National Code Rules, and 
the Relation of the City and Under- 
writers’ Inspectors,” R. A. Smith, Nor- 
folk, Va. 

“Inductive Loads of Low Power- 
Factors,” A. S. Hatch, Detroit, Mich. 

— eoe 
International Exposition of the Appli- 
cations of Electrical Energy in 

Railroad Service. 

Announcement was made 
columns recently of an international 
exposition of the applications of elec- 
trical energy in railroad service to be 
held in St. Petersburg, Russia, under 
the auspices of the Imperial Russian 
Technical Society. It was originally 
intended to hold this during the coming 
autumn, but at the request of numer- 
ous firms it has been decided to post- 
pone it until next spring to give more 
time for the preparation of exhibits. 
Otherwise the plans have not’ been 
changed, The date of opening has been 
fixed as April 15, 1911, on the Russian 
calendar, which date corresponds to 
our April 28. On this day also the con- 
trol of the Russian railroads will pass 
into the jurisdiction of the Imperial 
Russian Technical Society. 

—e- 
Electric Railway Casualties. 

The report of the Interstate Comi- 
merce Commission relative to railroad 
accidents for the first three months or 
the present calendar year shows a ma- 
terial increase in the number of per- 
sons killed and injured, During the 
first three months of 1910 the number 
of persons killed on electrice railways 
throughout the country was nineteen, 
and the number of injured, 669; and 
this is but a very small fraction of the 
loss of life and injury reported for the 
steam railroads of the country for the 
same three months. 

For the steam roads the number of 
persons injured during January, Feb- 
ruary and March of the current year 
was 21,232, as against 6.110 in the cor- 
responding three months for 1909, and 
the number of persons killed, 1,100 
as against 466 in the same period of 
1909. These figures deal only with em- 


in these 


ployees on duty and passengers, and 
take no cognizance of trespassers. 
Attention is especially called to the 
fact that the number of casualties for 
the quarter above referred to were 
materially swelled by two great dis- 
asters, the avalanche in the state of 
Washington, and a derailment in Iowa. 


— eoe 


Chicago Consolidated Traction Situa- 
tion Clearing Up. 

The long drawn out reorganization of 
the affairs of the Chicago Consolidated 
Traction Company is nearing comple- 
tion. The reorganization plan calls for 
a foreclosure of the property by the 


bondholders and its transfer to the 
Chicago Railways Company. A city 


ordinance authorizing the latter com- 
pany to acquire the property and unex- 
pired franchises of the Consolidated 
system, to rehabilitate the entire lines 
(128 miles of single track) within eigh- 
teen months and twenty-nine miles of 
this before February 1, 1911, and to 
put the valuation of the present prop- 
crty at $4,000,000 is now being drawn 
up: it has the approval of the Chicago 
Railways Company and in all likelihood 
will be passed by the city council with- 
in a few weeks. The Consolidated lines 
form the outlying feeders of the Chi- 
cago Railways Company’s system and 
when acquired by the latter will give 
it complete control of the surface trac- 
tion line on the north and west sides 
of the city. The projected reorganiza- 
tion and disposal of the Consolidated 
system has the approval of the court 
and receivers in whose hands the prop- 
erty now rests, and it is likely that the 
receivership of the Chicago Railways 
Company will also be terminated there- 
by, because it was brought about by the 
involved relations of the two com- 
panies. 
— eoe 

Tunnel Under Chicago River Completed. 

The rehabilitation of the Van Buren 
Street, 1,800-foot tunnel under the Chi- 
cago river between Franklin and Jef- 
ferson Streets has been practically 
completed. - President Roach of the 
Chieago Railways Company is quoted 
as stating that the tunnel will soon be 
ready for use by all cars now crossing 
the Van Buren Street bridge. lt will 
be necessary, however, to remove some 
pillars of the elevated structure before 
the long ears can turn the corner at 
West Van Buren and South Clinton 


Streets. 
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E. W. Caldwell.. 

The attempted assassination of Mav- 
or Gaynor of New York City as he was 
about to leave Hoboken, N. J., for an 
ocean trip, and the subsequent exami- 
nation and diagnosis by means of the 
Crookes tube has brought into promi- 
hence a modest worker in this peculiar 
field of physies, Dr. Eugene Wilson 
Caldwell. There wasa time not so long 
ago when the application of the X-ray 
for therapeutic diagnosis and research 
was heralded with loud acclaim and 
much ado made over the 
most trivial cirewmstances 
eonnected with this sort of 
work. So great has become 
the usefulness of the Crookes 
tube in therapeutie diagno- 
sis that it is an every-day 
occurrence in all our large 
elinies, and X-ray operators 
are among the busiest of our 
skilled adjunets to the medi- 
eal profession. 

What has made the use of 
the X-ray in therapeutie di- 
agnosis so successful and so 
widely used? Nothing but 
the painstaking, eonscien- 
tious and heroie application 
of men, who, like E. W. 
Caldwell, have been gifted 
with remarkable attributes 
and have mastered the con- 
trol of this peculiar force for 
the benefit of suffering hu- 
manity. In his work as chief 
of X-ray diagnosis for sev- 
eral important elinies in New 
York City, and in his private 
practice as an expert in the 
handling of X-ray appara- 
tus, Dr. Caldwell has worked 
out many ingenious and val- 
uable appurtenances connect- 
ed with the X-ray appara- 
tus. He has achieved great siecess in 
shortening the exposure period and in 
developing protective devices, so that 
today both operator and patient are 
Suaranteed immunity from the burn 
Which ten years ago caused so much 
distress in operations of this character. 

Eugene Wilson Caldwell is an elec- 
trical engineer, He Was born at Sa- 
vannah, Missouri, December 3, 1870, a 
son of W. W. and Camilla (Kellogg) 
Caldwell. He was graduated from the 
University of Kansas with the degree 
of Bachelor of Seience in 1892. and 
from New York University and Belle- 
vue Hospital Medica] College with the 


degree of Medical Doctor In 1905. In 
1904 and 1905 he was engaged in ex- 
perimental work on telephoning to 
light ships from the United States 
Lighthouse Establishment. In 1895 
and 1597 he was connected with the en- 
gineering department of the New York 
Telephone Company. Since that time 
he has devoted himself to original work 
in Wireless telephony, induction coils 
and imterrupters, Crookes tubes. and es- 
pecially in the application of the Roent- 
gen rays to diagnostice and therapeutic 


BE. W. CALDWELL, 
Who Made the Radiographs of Mayor Gaynor's Wound, 


e 

uses. He is the author (with Dr. W. 
A. Pusey) of t‘ Roentgen Rays in Thera- 
peutics and Diagnosis.” and he has 
been a prolifie contributor to the tech. 
nical press. He is an associate of the 
American Institute of Electrical En- 
gineers, and a member of the American 
Roentgen Ray Society, the Roentgen 
Society of London, the New York Elec- 
trical Society, the New York Club. 
Phi Beta Kappa, Sigma Xi and Nu 
Sigma Nu. 

Dr. Caldwell has won the contidence 
of his colleagues in the medical frater- 
nity by his absolute knowledge of what 
has been considered by many to be one 
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of the most peculiar of the abstract sei- 
ences, He has devoted himself un- 
stintedly to the development of the art 
of radiography, and he merits the eom- 
mendations whieh have been showered 
upon him. He is possessed of a most 
delightful personality, and bevond his 
attainments in his chosen field he is for 
himself a good man to know. 
——s--o—_____— 
Magnetic Properties of Alloys. 

At the meeting of the Royal Society 
of Edinburgh on June 20, a paper was 
read by A. D. Ross and R. C. 
Gray on the magnetism of 
copper-manganese-tin alloys 
under varying thermai treat- 
ment. The alloys prepared 
contained 14, 16, 18, 30, 3s. 
and 48 per cent of tin, the 
remainder, copper and man. 
ganese, being in the ratio of' 
seven to three. At fifteen 
centigrade, these 
alloys gave, when subjected 
to a field of 100 units. inten- 
sities of magnetization, re- 
spectively, of 55. 77, 82. 0.4. 
96, and 1.) Thus the thirty. 
eight-per-eent alloy forms a 
group by itself, marked off 
trom the group of lower per- 
centages by the thirty-per- 
cent alloy, which has very 
small susceptibility. The erit- 
ical temperatures varied 
from 225 to 275 degrees 
centigrade. In the case of 
the thirty - eight - per - cent 
alloy, the critical tempera- 
ture was 225 degrees, on eool- 
ing from whieh the alloy 
regained its magnetie qual- 
ity, but when heated to 330 
degrees it did not regain its 
magnetism on cooling. Many 
other results were detailed in 
connection with thermal treatment of 
various kinds. 

A large field for researeh remains to 
be explored, and further experiments 
may be expected. 

—___~»--@____ 
New Public Service Commission 
Appointment. 

A chief is to be appointed some time 
in September to take charge of the 
telephone and telegraph division of 
the New York Publie Serviee Commis- 
sion, second district. All clerical posi- 
tions under the head are to he ap- 
pointed from the state civil-service 
list. I. 


degrees 


362 


New Cuban Electric Railway. 

The Cienfuegos, Palmira & Cruces 
Railway and Power Company has 
started construction on the roadbed 
within the city limits of Cienfuegos, 
Cuba. Its lines will run through the 
principal streets of the city, and its 
surburban extension to the towns indi- 
cated in the title of the company, thus 
opening up all available land for sub- 
urban residences, of which the city is 
in need, and a vast territory of rich 
farming land, which as yet has little 
or no communication with the city. 

The company is American, the con- 
cession including all the water rights 
of the Hanabanilla River, where the 
electric power will be generated. All 
material used in the construction of 
both the new waterworks and sewerage 
system and the electric railway comes 
from the United States, such as vitri- 
fied-clay sewer pipe, iron pipe, rails, 


ears, electric appliances, machinery, 
ete. 
—eo 


Decision in Montgomery Light Case. 


Judge Thomas G. Jones in a lengthy 
opinion handed down in the Federal 
Court for the Middle District of Ala- 
bama, on the afternoon of Tuesday, 
August 2, holds that Alexander Rice 
and F. S. Ball, formerly president of 
the Citizens Light and Power Company 
and attorney for Mr. Rice, respectively, 
are not guilty in contempt in trans- 
ferring the stock of the Citizens Com- 
pany to Richard Tillis in the face of 
an injunction which had been secured 
by Henry L. Doherty Company restrain- 
ing the transfer of such stock. Judge 
Jones, however, holds that the com- 
plainants are justified in the suit and 
assesses the costs against Messrs. Rice 
and Ball. The decision is based upon 
the demurrrer to the effect that Mr. 
Rice was not informed of the issuance 
of the injunction and that Ball could 
not be considered technically a party 
to the suit. 

With respect to the injunction re- 
straining the selling of the stock which 
it is alleged Mr. Rice had contracted to 
deliver to Henry L. Doherty Company, 
Judge Jones holds that the contractual 
relations are valid and that the injunc- 
tion be maintained so that existing 
status relating to the possession of the 
stock can be given a final hearing and 
decision after the submission of the 
facts. 


ELECTRICAL REVIEW AND WESTERN ELECTRICIAN 


Government Hydroelectric Plant on 
the Hudson. 

Plans of the Federal Government for 
the construction of a concrete dam 
across the Hudson River at Troy in 
connection with the barge canal termi- 
nal, will greatly broaden the industrial 
possibilities in that city and in Green 
Island, as the result of the destruction 
of the present system of hydraulic 
power used by the factories and mills 
at the present site of the dam. A hy- 
droclectric powerhouse is to be erected 
on the west side of the river at Green 
Island which will use the flow of water 
on the dam and generate approximate- 
ly 6,000 horsepower. By transmission 
lines this power will be available not 
only for the present industries on the 
Troy side of the Hudson River, but 
will also offer exceptional advantages 
to other mdustries both in Troy and 
Green Island. 

The amount of electrical energy 
thus generated is equivalent to a three- 
fold increase compared with the pres- 
ent hydrauhe power. This electrical 
power will be sold to consumers by 
the National Government at the cost 
of production, or about a third of the 
cost of the power generated at Niagara 
Falls. It is explained that it will also 
be necessary for the companies using 
the power to meet the cost of the pow- 
erhouse to be constructed. 

The United States Government has 
prepared for the erection of a dam 
Which will extend across the Hudson 
River for a distance of 1,100 feet to 
be built of cement and stone from the 
rock bottom in the bed of the river 
to a height equal to that of the crest 
of the present dam. Roughly estimat- 
ed, the expense of the Federal Govern- 
ment’s improvement will be $1,300,- 
000. 

en, D eee 
Steady Progress in Italian Hydroelec- 
tric Development. 

Continued activity is 
United States Consul John Q. Wood, 
of Venice, in the exploitation of new 
hydroelectric plants of North Italy. 
He cites some examples as follows: 
Work is progressing rapidly on the 
9,000-horsepower works at Ponte della 
Serra in the Province of Belluno, un- 
der the direction of three electrical 
companies. The Milani hydroelectric 
plant, producing 100,000 horsepower, 
was Inaugurated in November, near the 
city of Verona. The electrical equip- 


noted by 
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ment was supplied by the French 
Westinghouse Company of Havre. 
Electric car lines are springing up in 
all parts of this district, enormously 
stimulated by the cheap electric power. 
The state frequently sudsidizes these 
companies, as in the case of the line 
from Belluno to Pieve di Cadore, which | 
will receive $115 per kilometer. 
——___+---¢ 
Improving Portability of Standard 
Cells. 

A method for making Weston stand- 
ard cells less liable to disturbance 
during transportation is described in 
The Electrician for July 15 by H. 
Tinsley. After filling the separate 
limbs, tightly-fittimg rings of cork are 
prepared, and to these are sewn disks 
of unbleached linen, freed from all 
chemical impurities. These drum- 
heads are foreed firmly on the solid 
matter and will hold the chemicals in 
position even with violent handling. 
There is a constriction in the glass 
limbs, and the sulphate is filled in to 
this point. 

The linen sereen does not affect the 
electromotive force, and as it becomes 
saturated with the solution, its resist- 
ance remains low. It also affords a 
fairly free passage for solution. The 
internal resistance of these cells is 
about 750 ohms, and is more uniform 
than with a crystal plug, as used at 
the National Physical Laboratory. 

-——— eo 
Santa Fé Dispatching System. 

On the Atehison, Topeka & Santa Fé 
Railway system there are now in op- 
eration 3,004 miles of dispatching 
circuits and 2,645 additional miles are 
under construction. There are also 
285 miles of second dispatching circuits 
in use and 158 more miles of such eir- 
cuits being built. With 875 miles of 
joint railway and commercial telegraph 
circuits, the total mileage of the Santa 
Fé dispatching system will soon be 
6,969. 


——— ee 


Duty on Wireless Photographic Appa- 
ratus. 

By a recent ruling of the Board of 
United States General Appraisers, in- 
struments for the wireless transmission 
of photographs have been held to be 
dutiable at forty-five per cent of their 
value. Protest was made that the ap- 
paratus was for experimental purposes 
and therefore not dutiable, but the 
protest was overruled. 
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Electrical and Mechanical Installation in the Blackstone Hotel. 


Description of One of the Most Complete Equipments in Private Service. 


The new Blackstone Hotel, which has 
recently been opened at the corner of 
Michigan Avenue and Hubbard Court, 
Chicago, forms an important addition to 
the city’s hotel facilities, and from an 
architectural point of view adds much to 
the growing line of magnificent build- 
ings along the lake front. The hotel is 


. 
7 
< 
1 
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of the mansard roof. It contains 450 
rooms. The exterior of the building is 
gracefully proportioned and is finished 
in such a manner as to be especially 


pleasing. From the sidewalk up to a 


height of six feet it is finished in pink 
granite. From this level to the third 
floor the facing is white terra cotta with 


standpoint, the heating, lighting and 
various power applications represent the 
most modern practice. 

The power plant is located in the 
basement on a level twenty-eight feet 
below the street. The general arrange- 
ment of a portion of the apparatus is 
shown in the accompanying view. 


VIEW OF GENERATORS IN BLACKSTONE HOTEL. 


a first-class modern fireproof structure 
in every detail, and will afford accommo- 
dations which are nowhere excelled. The 
location is ideal for such a building, 
quiet though central, and possessing an 
unobstructed outlook over the broad 
boulevard and Lake Michigan beyond. 
The Blackstone fronts cighty feet on 
Michigan Avenue and 173 feet on Hub- 
bard Court and is twenty stories high 
or 287 feet from the sidewalk to the top 


attractive ornamental work around the 
wide arched windows and entrance on 
the main floor. Above the second floor 
the facing is a rich cherry-red pressed 
brick with white terra cotta around the 
windows, in small balconies and in the 
cornice. The roof is of green tile with 
white terra cotta trimmings. 

The interior finishing and furnishing 
of the hotel is in keeping with the beau- 
tiful exterior and from an engineering 


The boiler room is located in the 
southwest corner of the power plant and 
ig partitioned off by a brick wall. The 
boiler equipment consists of four 250- 
horsepower Stirling water-tube boilers 
in single settings, located in a row along 
the north wall. Each boiler is equipped 
with a McKenzie chain grate stoker 
operated by a two and a half horsepower 
motor. 7 

Coal is brought in through a sub-base- 
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ment connection with the freight-tunnel 
system of the Illinois Tunnel Company 
and complete facilities are provided for 
the automatic handling of the coal from 
the tunnel cars to the stokers. The con- 
veying machinery is of the Stephens- 
Adamson type. Provision is made for 
dumping ashes directly into tunnel ears 
or conveying them to the street to be 
removed by wagon. 

The chimney extends 328 feet above 
the grate bars. It is of steel construc- 
tion, with an elliptical section six feet 
by seven feet in diameter. The breech- 
ing and stack are lined with Johns- 
Manville vitrobestos. 

Just outside of the boiler room en- 
trance there is installed one Wainwright 
feed-water heater. All pumps installed 
in this hotel are of the single-cylinder 
type and were supplied by the Ameri- 
can Steam Pump Company. All steam 
mains of three inches and above have 
welded flanges and Nelson valves. 

In the engine room, directly west of 
the boiler wall there are installed three 
generating units consisting of Ball four- 
valve engines, direct connected to West- 
ern Electric direct-current generators. 
The unit adjacent to the west wall of 
the plant is rated at 300 kilowatts and 
the other two at 200 kilowatts respective- 
ly. The generators are wound for 250 
volts and are connected on the three- 
wire system. 

East of the boiler room there are in- 
stalled four house-service pumps, lo- 
cated in a row. The height of the 
building is such that it was deemed ad- 
visable to divide the water-supply sys- 
tem into two sections. The upper floors, 
therefore, have a high-pressure system 
and the lower floors a low-pressure 
system. The upper floors are fed by 
gravity from large enamel-lined tanks 
on the roof, and the lower floors are 
supplied by direct upward pressure. 
However, provision is made to supply 
the entire building with the high-pres- 
sure system in case of fire. 

Heating is accomplished by both di- 
rect and indirect means, exhaust steam 
from the engines being used. The vac- 
uum system is used and by this means 
all water of condensation is returned to 
the power plant. By the indirect sys- 
tem the air is heated in the power 
plant and is forced through large ducts 
to the compartments heated. The IMi- 
nois Engineering Company installed the 
vacuum system of direct heating. 

The switchboard in this hotel is a 


model of its kind. It.is located just 
north of the generators and against the 
enclosing wall of the generator room. 
The: board is of the self-supporting 
angle-iron frame type and was fur- 
nished by the J. Lang Electrie Com- 
pany, Chicago, Il. It eonsists of four- 
teen panels of pink Tennessee marble 


about two inches thick. There are three 
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hotel is a complete refrigerating in- 
stallation consisting of two carbonic- 
acid compressors of fifty and 120 tons 
capacity driven by Murray rolling-mill 
engines. These machines are placed in 
a line with and cast of the generators. 
The smaller machine is used for manu- 
facturing and refrigerating pur- 
poses and the larger machine provides 
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BLACKSTONE HOTEL, CHICAGO. 


machine panels, one totalizing panel, 
for the station, six lighting panels and 
four motor panels. The board is equip- 
ped with the latest regulating and con- 
trolling apparatus. 

The busbars are so arranged that the 
lamp and motor circuits can be operated 
separately or together, the lighting at 
110 volts and the motors at 250 volts, 
and any machine can be connected either 
to the lighting circuits or to the motor 
circuits. ; 

Included in the equipment of this 


the air-cooling for cafes, restaurants 
and banquet halls in summer. 

A complete set of ice-handling ma- 
ehinery such as an ice breaker, ice-cut- 
ting machine, ice-shaving machine, ice- 
eubing machine and ice-cream freezers . 
is included in the refrigerating equip- 
ment and all of these machines are 
driven from one shaft operated by a 
fifteen-horsepower motor. The centri- 
fugal pumps for circulating brine and 
water in the refrigerating system are 
also operated by motors. <All of this 
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equipment is located in the power plant 
in such a manner as to occupy the smal- 
lest amount of space possible. 

A ventilating system complete in all 
of its details has been installed in this 


draft fans for the indirect heating and 
for ventilation are placed in the base- 
ment in about the center of the engine 
room. 

A completely equipped vaeuum elean- 
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TUBE CLERK'S ROOM 


hotel. Various rooms are equipped for 
an entire change of air at eertain in- 
tervals while a number of the large pub- 
lic rooms are equipped to be supplied 
with artificially cooled air. 

The kitchen and service pantries have 
a separate ventilating systein with a 
separate air stack extending to the roof. 


ing plant is installed and may be seen 
in the northwest comer of the basement. 
A eyeloidal blower in the basement, 
driven by a seven by seven ineh vertical 
steam engine is connected to the piping 
system consisting of four risers going 
up through the entire building in four 
different locations. There are connec- 


VIEW OF PUMPS IN POWER PLANT. 


The foul air from the rooms is exhausted 
through a separate system. All exhaust 
fans for the ventilating system are 
located on the upper tloors and are 
driven by electric motors. The forced- 


tions on each floor with each of the 
risers so that all parts of the building 
may be easily reached for cleaning. 
The main entrance of the Blackstone 
on Hubbard Court leads into a roomy 


ELECTRICAL REVIEW AND WESTERN ELECTRICIAN 365 


lobby seventy by seventy-five feet. Di- 
rectly facing this entrance are the ele- 
vators, the desk, checkrooms all being 
back of these. 

The elevator equipment of the Black- 
stone Hotel is somewhat unipue inas- 
much as owing to the peculiar conditions 
existing in the building it was found 
necessary to make the nine elevators and 
lifts in this building of five different 
types, combining both the electric and 
hydraulic methods of operation. 

The four principal elevators traveling 
from the Club Room level to the nominal 
sixteenth floor, making twenty landings, 
are of the electrie type, using the gear- 
less traction type of machine, installed 
overhead. These elevators have a travel 
of about 245 feet and a capacity of 
2,750 pounds, at a speed of from 500 to 
550 feet per minute. The high speed 
and great facility in operation of these 
elevators are made possible by the pe- 
culiar type of machine employed. This 
machine is essentially a very large slow- 
speed motor, having the traction sheave 
mounted directly upon the armature 
shaft, the cables passing over this driv- 
ing sheave and idler sheave from the car 
to the counterweight in such a way as 
to give two half wraps on the driving 
sheave. The great ease and promptness 
of stopping and starting is accomplished 
hy this direct appheation and the very 
slow speed of the armature, which ia 
about sixty-five revolutions per minute. 

The two services elevators, traveling 


REFRIGERATING COILS. 


from the basement to the nominal seven- 
teenth floor and making twenty-five 
landings, are also of the electric type, 
using worm gear traction machines over- 
head. These machines have the same 
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traction features as the machines used 
with the passenger elevators, but employ 
the usual high-speed motors and worm- 
gear reduction, similar to the ordinary 
drum type of apparatus. 

With each of these six elevators, the 
electrical car switch control is employed 
and each elevator has six mild-steel lift- 
ing cables. The weight of these cables 
is compensated for by means of chains 
on the service elevators and a special 
flat cable on all passenger elevators, in 
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pumping plant, consisting of two single 
compound pumps, American type, fur- 
nishing water at a pressure of 175 
pounds per square inch, and in connec- 
tion with these pumps a main and auxil- 
lary pressure tank, and also an open 
discharge tank, together with the nec- 
essary air pumps, hydraulic piping and 
a complete equipment for a first-class 
hydraulic elevator plant. 

All the elevators are provided with the 
most modern type of steel tee guide 
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horsepower motor, extend from the first 
floor to the eighteenth floor. The motors 
are placed above the shaft. The opera- 
tion of these dumb-waiters is under the 
control of a dispatcher in the kitchen. 
If an attendant in any one of the serv- 
ice pantries wants an elevator he pushes 
a button which lights a lamp at the dis. 
patcher’s station in the kitchen. On re- 
ceiving the signal, the dispatcher presses 
a numbered push-button which sends the 
dumb-waiter to the floor from which the 


GENERAL VIEW OF MAIN LOBBY. BLACKSTONE HOTEL. 


both cases one end of the chain or cable 
being attached to the counterweight 
and the other to the car. 

The other three elevators in the hotel 
are of the hydraulic plunger type and 
comprise one Ball Room elevator; one 
supply elevator, and one sidewalk lift. 
This type of apparatus was adopted on 
account of the practicable impossibility 
of installing electrical machinery under 
the conditions prevailing. 

For operating the hydraulic elevators 
there is installed in the basement a 


posts, with corresponding style of safety 
devices, with extra emergency safety 
levers, In connection with passenger ele- 
vators. 

The promoters of the Blackstone Hotel 
have spared no expense in providing for 
the utmost speed and accuracy in the 
fulfillment of the orders of its patrons 
and in this connection electric dumb- 
walters and an elaborate telautograph 
system have been installed. 

Two Burdett-Rowntree dumb-waiters, 
each operated by a seven and one-half- 


call originated. The dispatcher in the 
kitchen is at all times aware of the posi- 
tion of a car, the system being equipped 
with a lamp-signal device. For reasons 
of safety, the cars cannot be operated 
unless all of the doors in all shaft open- 
ings are closed. 

The telautograph system installed is 
particularly interesting as‘it is said to 
be the most complete and comprehensive 
system ever put into a hotel. There are 
twenty-six instruments located in the 
various offices of the hotel and in each 


— ~ 


if “at, 
Tot Tue ts 
The r: 
The ("oe 

is Thiers 
the $ p 
08 fie v 
or he [i 
patti t. 
hen. ths 
teher utan 
el sgi n, 


mh WE $, 


August 20, 1910 


of the service pantries on the upper 
floors. In connection with the house 
telephone service, the telautographs will 
be used to keep a direct record of orders 
transmitted in the routine of hotel serv- 
ice. 

Telephones are installed in every room 
and department of the building, aggre- 
gating about 450 instruments. On the 
fifth floor there is provided a specially 
fitted telephone room in which is in- 
stalled a special three-position Western 
Electric switehboard. This board was 
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immeditely transmitted to the proper de- 
partment by means of the telautograph. 
After being filled it is dispatehed. 
through the pneumatic tubes to the near- 
est service pantry, and sent to the guest. 

On the main floor, leading off the 
lobby is a cafe, fifty feet square. A wide 
stairway leads up to the mezzanine 
floor, six feet above the lobby, where 
the main dining room is located. This 
room is forty-eight feet by seventy-eight 
with a twenty-six foot ceiling. There 
are no interior columns in this room, 


= Se Da ra 


a 


= er sfa TDA a 
w” ce s Ak N - o < a 


~ 


. s 


- 


ELECTRICAL REVIEW AND WESTERN ELECTRICIAN 367 


The kitchen is equipped with every 
known device to make it ideal. A wide 
use is made of a number of electric 
motors, they being employed for operat- 
ing silver-polishing machines, dish-wash- 
ers, dough-mixers, vegetable parers, etc. 
A dish-hoist for conveying dishes from 
the cafe is operated by a five-horsepower 
motor. Electric toasters are also ex- 
tensively used in this kitchen. 

The third floor is almost entirely oc- 
cupied by what is called the art hall. 
This hall will serve as a place of enter- 
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VIEW OF MARBLE ROOM SHOWING INDIRECT LIGHTING UNITS. 


manufactured so that the telautograph 
keys could be attached, thus making the 
joint service as efficient as possible. 
Further record is kept of the execution 
of all orders by the use of an extensive, 
electric time stamp system. 

A pneumatic tube system is also a 
feature of the hotel service. Three-inch 
tubes are installed to carry small pack- 
ager between the various departments of 
the hotel. When an order is received by 
the telephone operator, from a guest, it is 


with the result that the hall has a spa- 
cious air. 

On the second floor above the main 
dining room is the banquet hall. This 
is similarly proportioned to the dining 
room, with high ceiling and is also free 
from columns. A departure is made 
from usual hotel practice in placing the 
kitchen on this floor. This arrangement 
is a great advantage in that there is 
almost direct communication with the 
dining rooms and banquet hall. 


tainment for the guests. There is an 
art gallery 116 feet by twenty-five feet, 
private dining rooms, and other rooms 
for the general use of the guests. The 
paintings, tapestries and other decora- 
tions make this hall decidedly attractive. 
The guest rooms of the hotel are 
located entirely above the third floor and 
are about 425 in number. Most of the 
rooms are fifteen feet by twenty-four 
feet. All rooms are provided with large 
closets and private connecting baths. 
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In each guest room there is an artistic 
central ceiling chandelier for the gen- 
eral lighting, and in addition a portable 
reading lainp placed on a table. Each 
dresser is provided with two lamps fas- 
tened to the article of furniture itself 
and connected by flexible cable to base- 
hoard outlets. By this means the dresser 
With its lamps can be moved about as 
desired. 

Two electrie hghts are placed in each 
bath-room and they are mounted on rods 
and so arranged that the person using 
the mirror can raise or lower the lights 
to a suitable height. 

A feature of the guest-room lighting 
is the automatic control of the lamps in 
each room. For this purpose each corri- 
dor door is equipped with a door-switch 
installed in the keeper of the door lock. 
The regular push-button switch installed 
in the room has an electro-magnetic at- 
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and main dining rooms are the fixtures 
of exceptional artistic and mechanical 
value. Immense electroliers are sus- 
pended from the ceilings and these are 
supplemented by artistic wall brackets 
and floor-standards in keeping with the 
decorations of the rooms. 

In the barber shop, buffet, private 


offices, Grecian marble room and kiteh- | 


en and bakery the indirect system of 
illumination has been installed with ex- 
cellent results. | 

In the barber shop every modern 
contrivance has installed. The 
ceiling in this room ìs in the shape of 
a dome, the center portion being flat, 
and painted a pale blue. The curved 
part of the room 1s latticed, the colors 
being pale blue and white. The light- 
ing is provided for by six fixtures each 
containing five 100-watt, clear-bulb 
tungsten lamps equipped with X-Ray 


been 
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hotel are also provided with indirect 
lighting, all of which has been installed 
by the National X-Ray Reflector Com- 
pany, Chicago. 

The exterior lighting of the building 
has also received due consideration. A 
feature of this installation is a row of 
thirty-one standards along the roof line. 
Each of these standards supports a elus- 
ter of four forty-watt tungsten lamps. 
Running around the third-floor level 
there 1s a further line of thirty-six simi- 
lar clusters which forms a lower line of 
light. The porte cochere on the Hub- 
bard Court side of the building is lighted 
by twelve-lamp clusters. 

On the twentieth floor of the building 
well removed from the rest of the hotel 
is the laundry which is a model plant 
in every respect. All classes of work 
are handled in this plant and in all of 
the various operations electric motors 


TWO VIEWS IN LAUNDRY 


tachment controlled by the door-bolt 
switch. Locking the door on the out- 
side extinguishes the lights, but locking 
or unlocking the door on the inside does 
not affect them. When the room is oc- 
cupied the lights are entirely under con- 
trol of the occupant, by using the room 
switch. This arrangement not only af- 
fords convenience to the guests but will 
in all probability be the means of saving 
much current. 

For the lighting of the entire building 
it is estimated that there are between 
9000 and 10,000 incandescent lamps 
used. While a large majority of these 
are tungsten lamps, some are tantalum 
and some the ordinary cvarbon-filament 
lamps. Throughout the various public 
rooms there are many beautiful fixtures 
and a few instances of indirect illumin- 


ation. Particularly in the banquet hall 


reflectors. The fixtures are of the shal- 
low bowl type, the bowls being sus- 
pended by chains from each ceiling out- 
let. 


into numerable small panels and is 
grayish white in color. There are 109 
ceiling outlets, one located in the center 
of each panel. At each outlet a sixty- 
watt, clear-bulb tungsten lamp, with 
the tip projecting downward into a 
specially designed reflector is used. 

In the Grecian marble room, shown 
in an accompanying illustration, six 
large bowl-like fixtures are suspended 
from the ceiling by artistic bronze 
chains. Twenty indirect-lighting reflec- 
tors are contained in the bowls of each 
fixture, and each reflector contains a 
sixty-watt, clear-bulb tungsten lamp. 

The kitchen and private offices of the 


The ceiling of the buffet is divided 


SHOWING ELECTRIC IRONS AND MOTOR-DRIVEN APPARATUS, 


are used entirely. An extensive use is 
also made of electric heat. 

There are six washing machines in- 
stalled in the laundry, three large and 
three medium size machines. The for- 
mer are driven by a seven and one-half- 
horsepower motor and the latter three 
by a five-horsepower motor. A desirable 
feature of this arrangement is that either 
the large or smaller machines can be 
used, according to the demand. 

The driers are of the conveyor and 
sectional type and each is driven by 4 
one-horsepower motor. The wringers are 
each driven by a two-horsepower ver- 
tical motor. There is one large flat- 
work ironer installed, driven by a two 
and one-half-horsepower variable speed 
motor. 

Other machines include a collar-and- 
cuff starcher, shirt starcher, band 
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stareher, shirt ironer, body ironer, col- 
lar-and-cuff ironer, band ironer, sleeve 
ironer and an underwear ironer. Motors 
varying in size from one-eighth to one 
horsepower drive individually and by 
direct connection all these machines. A 
number of the small ironing machines 
are electrically heated. 

In the entire building the output of 
electrie motors, ranging in size from one- 
eighth to forty horsepower, aggregates 
450 horsepower. In addition to the 
motor applications already mentioned 
there are motors used to operate two 
revolving doors at the street entrances. 

The revolving wings for both entran- 
ces are constructed of bronze and are of 
the collapsible, pame-proof type. They 
are furnished with a motor outfit placed 
over the tops of the doors in such a 
maner that the revolving wings may be 
folded and removed to one side of the 
opening. The electrical outfit ecan be 
arranged in such a manner that an at- 
tendant at the door can, at will, by the 
pressure of a push-button, start or stop 
the door. The motor used is a one- 
fourth-horsepower, shunt-wound Roth 
motor. It drives through a five-eighths 
round twisted endless belt running from 
the grooved motor pulley over two idler 
pulleys, which change the horizontal- 
shaft drive to a vertieal drive. The 
driven pulley is geared to a spur gear 
on the door to revolve it at a maximum 
of seven revolutions per minute. A 
speed regulator is provided for reduc- 
ing the speed if required. By lifting 
the center gear out of mesh with its 
driver, the door is allowed to operate 
perfectly free. 

The silent system for calling car- 
niages and automobiles is another fea- 
ture of the electrical equipment of the 
Blackstone. The ealling is done by elec- 
trie signals installed by the Chase Elee- 
trie Company, Chicago, 

On each end of the porte cochere at 
the Hubbard Court entrance there is a 
nest of specially arranged receptacles, 
concealed by a leaded-glass face. Con- 
trolling wires run into the lobby of the 
hotel to a typewriter-like switchboard 
having three banks of keys. To operate 
the call, the keys on the keyboard are 
pressed and corresponding numerals 
flash on both signs. By pressing a key 
to the left of the keyboard, the contacts 
are released and the numerals disappear. 

All of the motors installed in the 
hotel were furnished by the Allis-Chal- 
mers Company, Milwaukee, Wis., and 


the Ward Leonard Electrie Company, 
Bronxville, N. Y., supplied the control- 
ling apparatus for the motors. Marshall 
& Fox were the architects and L. L. Sum- 
mers & Company their consulting elec- 
trical and mechanical engineers. The 
hotel is owned by the Drake Hotel Com- 
pany and Tracy C. Drake and John B. 
Drake are president and vice-president 


respectively. 
Sos Bg se 


George Westinghouse. 

E. J. Edwards, a journalist who ts 
known for the authority and accuracy 
with which he writes, presented a study 
of Goerge Westinghouse in the New 
York Times of Sunday, August 7, 1910. 
Among other interesting things, Mr. 
Edwards said: 

George Westinghouse is surely to take 
rank with a little group, mot more than 
seven in all, whose inventive genius, 
whose stupendous gifts ot imagination. 
have made the material development ot 
the United States in 100 veers possible. 
This thought was voiced in a statement 
made to the present writer by the late 
Abram S. Hewitt, himself a masterly judge 
ci the relations of great events, each to 
the other, and all to the material plos- 
perity of this country. 

Mr. Hewitt said: “The discoveries and 
inventions of Sir Henry Bessemer and the 
apparatus invented by George Westing- 
nouse made possible the opening up ot 
ihe Greater West to exploitation and de- 
velopment. We could not have furnished 
the railroad facilities adequate for the 
agricultural commerce possible in the 
Greater West had it not been tor the steci 
rail and the air-brake.” 

The ablest of the students of our ma- 
terial development, from the beginning 
until at last we have become a true world 
rower, are inclined to the opinion that Eli 
Whitney, Robert Fulton, Dr. Morse, George 
Westinghouse, Thomas A. Edison, Cyrus 
McCormack and Prof Bell, together, repre- 
sent the wonderful intellectual power 
whieh, having mastered science, each in 
nis particular fie'd, led it captive, so that 
it served the weltare of the world. 

Mr. Westinghouse, undoubtedly, is in 
the public mind chiefly associated with 
the invention of the air-brake., And 
this is possibly due to the fact that some- 
thing of romance and much of surprise 
were associated with the first announce- 
ment that a young man. only twety-one 
vears of age, just out of the Union Army, 
had brought to the authorities of the Penn- 
sylvania Railroad at Pittsburg an appara- 
tus which, he said, would enable a loco- 
motive engineer completely to control a 
train. 

The invention was regarded -as com- 
pletely original, as was the apparatus of 
Morse of utilizing the electrice current 
so that it conld instantaneously convey in- 
telligible messages for a distance of many 
miles. And it is probably correct te say 
that, in the first inspiration and in the 
working out of the nascent idea, as well as 
in the methods that were adopted to bring 
the apparatus into general use, Mr. West- 
inghouse revealed the full power of his 
yenius. 

But, although the public will probably 
always associate Mr. Westinghouse espe- 
cially with the apparatus by which railway 
trains are controlled, it is probable that from 
the intellectual point of view and also the 
temperamental, his achievements in the 
field of electricity are to be regarded as 
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the greatest of all his works. For, in add- 
ition to the conception of apparatus for the 
utilizing of a certain form of electric 
energy, Which had always been regarded 
ws of relatively small commercial value, Mr. 
Westinghouse was compelled to spend 
many vears in overcoming both commer- 
cial and scientific objections to the utiliza- 
tion of the electric energy of alternating 
currents of high voltage through the static 
transtormer, so that this energy becomes 
equivalent energy at a lower voltage. 

He, working in co-operation with others. 
discovered how it would be possib'e to 
make an inert mass of metal capable of 
transforming alternating currents of 100.- 
000 volts into currents of any required 
lower voltage, doing this with the loss of 
only a trifle of the energy. To have done 
this was to discover one of the greatest 
agents of modern civilization, provided 
the apparatus could be devised by which 
the discovery could be utilized. 

This is what Mr. Westinghouse, in as- 
socjation with some others did: and It 
is one of the answers those who know of 
his achievements and know the man make 
to the accusation that he lacks high abil- 
ity as 2 man of finance, that he was able 
to promote—using that word in Íts best 
meaning—this discovery, so that at last it 
represents probably an actual capitalization, 
directly and indirectly, of nearly $100,000,- 
Ov, 

The air-brake and the Westinghouse ap- 
paratus for utilizing the alternating cur- 
rent of electric energy represent together 
a eapitalization of nearly $130.000,000, if 
we include in this estimate the various 
subsidiary and allied industries which 
sprang from the original invention. 

Or course, it is impossible to trace ac- 
curately the increase ot material wealth to 
its sources, but there can be no doubt that 
Mr. Westinghouse’s achievements, first 
through his inventive genius and afterward 
through his ability 10 secure capital, es- 
tablish plants, and develop business, must 
have been of benefit to the American peo- 
ple by an amount estimated in = money 
value as many hundred millions of dollars. 

In intellect and temperament Mr. West 
inghouse may be easily classed with what 
is called the romantic type as distinguished 
from the pbleginatic. Were he of the lat- 
ter type he unquestionably would have 
been numbered with the great intellects 
like Faraday, Mayer. and Heimbholtz. as 
well as Joseph Henry. who were exclusive- 
Iv occupied with the business of research. 
the fascinating attempt to penetrate the 
mysteries of Nature, compelling her to 
yield up some of her secrets, and having 
aone this. then to venture still further ex- 
cursions in this mystic field. 

To the romantic type belong in our day 
men like Kelvin, Edison, Bell: and, in the 
past, Davy, Liebig, Fulton, Eli Whitney, 
and James Watt. Phe  phlegmatie tem- 
perament produces the = cold-blooded. ab- 
solutely abstract intellectual processes in 
whieh imagination has no part. The ro- 
mantie type is especially distinguished for 
enthusiasm and for imaging and imagina- 
tive power, such as in more primitive 
days, and in the ages before science was 
greatly utihzed, produced the great works 
of imaginative literature, of art, and, to 
some extent, of music. 

— ee 


The Teeh Wireless Club of Massa- 
chusetts Institute of Technology and 
that of the University of Pennsylvania 
have formed an intercollegiate asso- 
ciation, and Cornell and Prince. 
ton will probably join it next vear. 
These clubs have already done much 
to prevent the interference of amateurs 
with government messages. 
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THE BRUSSELS EXHIBITION. 


BY HENRI MARCHAND. 


The ELEcTRICAL REVIEW AND WEST- 
ERN ELECTRICIAN recently gave a pre- 
liminary description of the Brussels 
Exhibition. The following is a supple- 
mentary account of some of the prin- 
cipal electrical and mechanical exhibits. 

Four hundred British makers and 
manufacturers are exhibiting in the 
British section, partly in the Interna- 
tional Industrial Hall and partly in the 
Machinery Hall. Among these may be 
noted the following: Kelvin and James 
White, Ltd. (Lord Kelvin’s measur- 
ing instruments), Gambrell Brothers 
(measuring instruments and accessor- 
ies), Nalder Brothers and Thompson, 
Ltd. (measuring and recording instru- 
ments), Cambridge Scientific Instru- 
ment Company (physical and electrical 
measuring instruments), Robt. W. Paul 
(measuring and testing instruments), 
Morgan Crucible Company (Morganite 
and Battersea carbon products), Re- 
flector Syndicate (electrodeposited 
glass and metallie mirrors), Muirhead 
and Company (automatic telegraph ap- 
paratus), John Dugdill and Company 
(electric-light fittings), Faraday and 


Sons (electric-light fittings), Brady and 


Martin (X-ray apparatus and accessor- 
ies), Synchronome Company (Syncho- 
nome system of electric clocks), R. 
Waygood and Company (electric lifts), 
Marryat and Place (electric lifts), C. 
A. Parsons and Company (steam tur- 
bines and electrical generators), Wel- 
mann, Seaver and Head (fuses, resist- 
ance grids, brakes). 

A great variety of machine tools, 
spinning and ropemaking machines, 
printing machines are also interesting 
in connection with the electrical drive. 
Builders of steam engines and gas en- 
gines are furthermore exhibiting spe- 
cial generators. Mavor and Coulson 
are exhibiting their ‘‘pick-quiek’’ bar 
eoal-cutters with electric drive. 
` Generally speaking, the apparatus ex- 
hibited were selected with the greatest 
eare and are conspicuously of the best 
construction; numerous of them are of 
new design. 

The following instruments and en- 
gines are worthy of special mention: 

Irwin Hot-Wire Oscillograph.—This 
outfit is assembled in such a way that 
it requires only a minimum amount of 
space, and is so wired that no special 
manipulative skill is required to put it 
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at once into service. All switches and 
terminals are clearly marked. The 
maker has designed this instrument so 
that its use offers no more difficulty 
than that required to connect up a 
wattmeter. With this arrangement the 
electrical engineer is enabled readily to 
investigate any abnormal phenomena 
which may occur either on his supply 


FIG 1.—MOVING PART OF UNIPIVOT 
GALVANOMETER. 


system or in the behavior of his ma- 
ehine or other apparatus. 

Unipivot Galvanometers and Measur- 
ing Instruments.—These instruments 
are based on the single-pivot construe- 
tion, the invention of which marked a 
new era in the application of the mov- 
ing-coil principle, and has brought into 
commercial use these convenient and 
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2.—HARRIS RESISTANCE-THERMOM- 
ETER INDICATOR. 


FIG. 


portable pivoted instruments for tests 
which previously required apparatus 
with delicate suspensions. Fig. 1 shows 
the principle of construction. The coil 
is wound on a metal ring of channel 
section, carried by a vertical axis with 
a fine pivot at the lower end. The pivot 
is at the exact center of the coil and 
works in a jeweled cup at the center 
of a spherical iron core, about which 
the coil may turn in any direction with- 
out touching. The whole moving sys- 
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tem is so balanced that its center of 
gravity is at the pivot, and the uni- 
pivot instruments therefore require no 
leveling. The connection of the coil is 
made by a flexible silver ligament at 
the bottom and by a coaxial spiral, 
forming the control spring at the top. 
This spring carries no part of the 
weight of the coil, but tends to main- 
tain the latter in its normal position 
when the instrument is subjected to tilt- 
Ing or vibration. Various forms of uni- 
pivot instruments and several testing 
sets with such instruments are exhib- 
ited. Among the latter is a direct-read- 
ing unipivot universal testing set meas- 
uring from 0.0001 to 600 volts in nine 
ranges, 0.01 to 600 megohms in seven 
ranges, 0.00001 to ten ohms in four 
ranges, 0.000001 to 120 amperes in 
eleven ranges for power to seventy-two 
kilowatts. This set is simple, practical, 
self-contained and portable. Its uses 
are direct-current measurements, local- 
izing faults or discontinuities in under- 
ground cables, and general testing. 
Harris Resistance-Thermometer Indi- 
cator.—This instrument is direct-read- 
ing without manipulation and obviates 
the objections which have hitherto hin- 
dered the use of resistance thermom- 
etry in workshop practice. It is con- 
structed on the principle of the differ- 
ential galvanometer with an electrical 
control. One of the differential wind- 
ings is shunted (see Fig. 2) with a plat- 
inum thermometer, the other winding 
being shunted by a resistance which is 
made variable so as to equal the resist- 
ance of the thermometer at certain fixed 
temperatures. The control coil of the 
ohmmeter system is also shunted with 
a resistance, the value of which is de- 
termined by the degree of sensitiveness 
required, and may be made variable 
with the resistance shunting the wind- 
ing. These shunted windings are con- 
nected in series and the circuit is com- 
pleted through a battery and a switch. 
The instrument, as designed for a full 
range of temperatures, measures from 
minus 200 degrees to 1,200 degress cen- 
tigrade. It is arranged to give a de- 
flection of ninety degrees of arc for a 
temperature variation of 200 degrees 
centigrade. Using a platinum ther- 
mometer, a slider, mounted on the in- 
strument, enables the range covered by 
the deflections to be set at minus 200 
degrees centigrade to zero, zero to 200 
centigrade, and so forth, by changing 
the shunt of the differential winding, 
and simultaneously varying the shunt 
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field of a permanent magnet. The ad- 
vantage of this system is its freedom 


is suspended by a fine quartz fiber, sup- 
plying to a small degree the controlling 


of the control winding, thus compensat- 
ing for the decreased change of the re- 
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tact with the body subjected to the 
measurement. 

Broca Galvanometer.—This galvanom- 
eter (Fig. 6) is of the moving vertieal- 
magnet type first suggested by Prof. 
Andrew Gray, then modified by Pro- 
fessor Broca, and further developed by 
Doctor Harker of the National Physical 
Laboratory, Teddington, England. The 
magnet consists of two vertical steel 
Wires, magnetized so that the two ends 
are of like polarity, with a consequent 
pole at the middle. The whole system 
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FIG. 4. 


nating or pulsating eurrents to a high 
degree of accuracy. and was sueeess- 
fully utilized in the Duddell, Mareom, 
and Bellini and Tosi researches in tel- 
ephony and radiotelegraphy. Both 
instruments consist principally of a re- 
sistance which is heated by the current 
to be measured, the heat thus gener- 
ated heating a thermal junction con- 


nected directly to a loop placed in the 


distinet types are made—high-frequen- 
ey oseillograph, permanent-magnet os- 
eillograph, and projection oscillograph. 
The second type ean be supplied with 
insulation for 50,000 volts. 
Standards.—This class of apparatus 
is principally illustrated by a Weston 
normal cell, a Duddell magnetie stand- 
ard, a Campbell standard inductance, 
ete. The principal object of the Dud- 
dell magnetic standard is the calibra- 
tion of hallistic galvanometers under 
conditions identical -~with those under 


cular attachment to the cradle is se- 
eured to a spring by which the suspen- 
sion is kept` taut. The receiving coil 
itself is supported by two single fibers, 
the controlling force being furnished 
by the cradle suspension. The vibra- 
tion electromagnet is fixed on the left 
extremity of the bridge and above the 
latter. A speed of twenty-five words 
a minute is commonly obtained with 
the Muirhead recorder on the longest 
submarine cables of the Anglo-Ameri- 
can Company. 

Pick-Quick Coal-Cutter—This cutter 
is one of the best known of coal-cutting 
machines. It has a very wide range 
of adaptability and it has practically 
been worked out at the coal face, being 
the outcome of many years’ experience. 
It is designed for undercutting coal on 
the longwall system of mining. The 
bar, on being swung round in a hori- 
zontal plane, cuts itself into the face. 
The machine will cut either backwards 
or forwards, and the bar can be used 
at either side. The machine exhibited 
is of the small size, its total height 
being fifteen and one-quarter inches. 
It is fitted with a cutter bar three feet 
six inches long. Larger sizes of ma- 
eter. The coils can be rotated through ¢hines are fitted with cutter bars re- 
an angle of 180 degrees by releasing a gpeetively four feet six inches and six 
spring, thus causing them to cut the feet long. 
magnetic flux generated by the fixed Parsons Dynamo and Alternator —A 
continuous-eurrent dynamo of 1,000 
kilowatts at 550 volts, 1,800 revolutions 
per minute, is exhibited by C. A. Par- 
sons. The armature shows the Parsons 
patented method of winding with par- 
tially imbedded conductors. 
system, including the Parsons patented 
‘compensating winding, enabling satis- 
factory commutation to be obtained 
with carbon brushes up to 50 per cent 
overload at voltages from 440 to 600, 
is also exhibited. The most interesting 
part of this exhibition is, however, a 
working model illustrating Parsons al- 
ternator compounding, designed for 
keeping the voltage of alternators 
steady with heavily fluctuating loads. 
This system is based on the fact that 
while not being able to produce an uni- 
directional field, alternating eurrent is 
capable of causing a considerable 
weakening of such a field, and com- 
pounding is thus realized by winding 
coils on dispersion armatures of the 
magnet, in the exciter, and connecting 
these windings to neutral conductors 
from the alternator, the outgoing ter- 
minals being connected to earth. 

Pure Fused Silica Ware.—‘‘ Vitreo- 


Which they are used, thus avoiding the 
application of corrections for damp- 
ing, ete. It ineludes two fixed coils 
(through which a known direct current 
flows), and two moving coils which are 
connected in series with the galvanom- 


FIG. 5.—FERY PYROMETER. 


colls. 


FIG. 6.—BROCA GALVANOMETER. 


Muirhead Siphon Recorder.—The es- 
sential feature of this recorder is the 
new suspension piece. The siphon 
cradle is attached, on the left, to a fiber 
which connects it to a fixed part of the 
bridge, and, on the right, to a fiber 
loop which after passing over a cir- 
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sil,’’ or vitreous silica ware, is inter- 
esting to electricians as being a product 
of the electric furnace. Resistance fur. 
naces are used for its manufacture. 
Are furnaces are not suitable because 
they introduce impurities in the ware. 


FIG. 7.—WILSON ISLECTROSCOPE. 


Great difficulties were encountered in 
the achievement of the process of fus- 
ing and molding silica. The makers 
are now able to fuse some sixty pounds 
at once.and they manufacture crucibles, 
basins, muffles, tubes, coils, coolers, 
pipes, tanks, insulators, and many 
other articles for laboratory and indus- 


FIG. 8.—DUDDELL THERMO-GALVANOM- 
ETER. 


trial purposes. Silver-sand is the raw 
material they use. 

Electrochemistry. —Exhibits illustrat- 
ing the electrochemical industry are 
contributed only by the United Alkali 
Company and consist merely of spec 
mens of the company’s products. 
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THE WORCESTER POLYTECHNIC 
INSTITUTE. 


BY NORMAN MARSHALL. 


This school was founded in 1865 and 
has consistently followed the central 
idea of its founders, to equip its stu- 
dents to ‘‘do things.” 


building is that of large general lab- 
oratories separated from two wings by 
a fire wall which extends to the roof. 
These two wings are each about sixty 
feet square and three stories in height. 
They contain lecture rooms, recitation 
and design rooms, library, offices and 
special laboratories. 

The General Laboratory.—This room 


FIG. 1.—BLECTRICAL ENGINEERING BUIEDENG. a 


The Electrical Engineering Depart- 
ment was established in 1896 and the 
present Electrical Engineering Build- 
ing was completed in 1907. This build- 
ing is the largest building devoted ex- 


is 200 feet in length by fifty-five feet 
in width and ìs served by a ten-ton 
electric traveling crane. With its gal- 
leries, this room has a floor area of 
19,400 square feet and a volume of 


FIG. 2.—VIEW OF GENERAL LABORATORY. 


clusively to electrical engineering to 
he found in any college in the world, 
costing about $250,000 for building and 
equipments. 


The general arrangement of the 


about 400,000 cubic feet. With the 
large windows and central court he- 
tween the wings all the rooms are well 
lighted. 

The artificial lighting is arranged 
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with a view, not only to thorough 
illumination but also as an educational 
demonstration of the various lighting 
systems and types of electric lights. 

The experimental equipment of the 
general laboratory comprises over fifty 
generators and motors, including all 
the important types. There are forty 
transformers of various types and sizes, 
over 250 instruments, two storage hat- 
teries and a collection of special ma- 
chinery and apparatus. This equip- 
ment is arranged with special standard- 
ized terminals and circuits so that any 
combination of circuit, instruments and 
apparatus is readily secured for ex- 
perimental purposes. It will be im- 
possible to mention more than a few 
of the more important features. 

The power for the laboratory is sup- 
plied at 2,200 volts by underground 
cables from the Power Laboratory of 
the institute, where there are three 
service units. 

The generating units consist of direct- 
connected two-phase, sixty-cvcle gen- 
erators and engines of 75, 175, and $50 


--horsepower, respectively, controlled by 


a very complete switchboard of eleven 
panels, which permits a separation of 
the service and experimental loads. 

In addition to the large amount of 
electrical equipment of the Electric- 
al Engineering Building, aggregating 
1,500 kilowatts, which is controlled 
from the general laboratory switch- 
board, there is supplied a service from 
the laboratory to the large number of 
lights and motors used in the other 
buildings on the campus. The eireuits 
of this system, because of their appli- 
cation, illustrate most of the methods 
of power transmission and distribution. 

A 300-horsepower current generator, 
Which may also be used as a rotary con- 
verter or motor, with connections to 
the circuits of the Worcester Consoli- 
dated Street Railway Company, affords 
a substation equipment in the labora- 
tory. 

Ranging from this machine down to 
the smallest instruments, the equipment 
of generators, motors, transformers, 
lamps, accessory apparatus and instru- 
ments includes examples of all the 
principal commercial types and a num- 
ber which have been especially de- 
signed for experimental purposes, 

The Electrical Railway Equpment.— 
This is situated at one end of the lab- 
oratory. Two tracks connecting with 
the tracks of the local street railway, 
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and in that way, with the suburban and 
interurban railways of New England, 
enter the laboratory on space covered 
by the traveling crane. One of these 
tracks is over an inspection pit. The 
second track enters. to a testing plant, 
where a car or electric locomotive un- 
der test rests and runs on wheels car- 
ried by axles which transmit the power 
from the car to special electric absorp- 
tion dynamometers and flywheels. The 
pedestals carrying these axles may be 
moved to accomodate cars of any truck 
or wheel base, and the flywheels are 
so arranged that their weight may be 
changed to correctly imitate the linear 
inertia of cars of any weight within 
wide limits. The car under test is an- 
chored to the end post. This coupling 
may include a traction dynamometer. 
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the electrical conditions (of rail bond- 
ing, trolley insulation, feeder drop, 
ete.) of any line over which the ears 
may be operated. 

The Lecture Hall.—This has a seat- 
ing capacity for 300 persons and is 
thoroughly equipped for the projection 
of lantern slides and experimental dem- 
onstration. A carefully designed switch- 
board controls the supply circuits and 
any machinery in the general labora- 
tory which may be used in connection 
with demonstration lectures. High- 
potential currents up to 500,000 volts 
can be brought into the room. 

The Department Library—The li- 
brary consists of a carefully selected 
collection of about 2,500 volumes. Ad- 
ditions make this a rapidly growing 
library, which is already one of the 


FIG. 3.—ELECTRIC RAILWAY TESTING STAND. 


A double-truck four-motor interurban 
ear, designed particularly for experi- 
mental and testing work forms an im- 
portant portion of the equipment. This 
ear is fully equipped with special ap- 
paratus, and is available for experi- 
mental and testing work either on the 
test stand in the laboratory or for 
practical testing on the lines of any 
electric railway. 

The set of recording instruments, 
which is an important feature of the 
equipment, was designed and built at 
the Institute by members of the de- 
partment who have had wide experi- 
ence in railway testing. In connection 
with the Institute car, they are arrang- 
ing to give an autographic record of 


best special libraries on electrical en- 
gineering subjects in the United States. 

Some Spccial Features—The Insti- 
tute was one of the first colleges to 
provide instruction in electrical en- 
gineering design. Work of this char- 
acter is offered in courses extending 
from the middle of the Junior year to 
the close of the Graduate year, under 
the direction of men experienced in 
practical engineering design. The 
Standards and Research Laboratory is 
thoroughly equipped with standards of 
measurement by American and Euro- 
pean makers accompanied by certifi- 
cates from the Reichsanstalt, Kelvin 
Laboratory and National Bureau of 
Standards. This equipment is very 
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valuable and includes a complete line 
of Kelvin balances, Wolff and other po- 
tentiometers and bridges, Rosa curve 
tracer oscillographs, Rowland dynamo- 
meter, Weston standard instruments 
and shunts, chronographs, vacuum 
pumps, ete. 

The High-Potentials Laboratory is 
provided with high-voltage transform- 
ers ranging up to 300,000 volts and of 
ample capacity for the thorough study 
of the problems presented in long-dis- 
tance power transmission. 

Personal Organization.—Far more im- 
portant however than the physical 
equipment of the Electrical Labora- 
tories of the Worcester Polytechnic 
Institute is the personal ability and en- 
thusiasm of the teaching staff, which 
includes many men successful in com- 
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mercial as well as theoretical electrical 
engineering, headed by Prof. H. B. 
Smith, an electrical engineer of inter- 
national reputation, especially in high- 
tension problems, who is frequently 
called in consultation by large electric- 
al concerns. 

The final test of any machine or in- 
stitution is its product. That the pro- 
duct of the Worcester Polytechnic In- 
stitute is appreciated is shown by the 
fact that a large electrical manufac- 
turing concern recently offered employ- 
ment to the entire graduating class of 
the Institute in electrical engineering. 

The curve, Fig. 4, shows graphically 
the practical quality of engineers pro- 
duced by the Electrical Department- 
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A DEVICE FOR MEASURING THE 
TORQUE OF ELECTRICAL 
INSTRUMENTS. 


BY P. G. AGNEW. 


The instrument here described was 
designed specifically for the determi- 
nation of the torque of electrical meas- 
uring instruments, but is generally ap- 
plicable to the measurement of small 
horizontal forces. 

It operates on the pendulum princi- 
ple as is shown in Fig. 1, the essential 
feature being the use of a spherical 
scale S, turned from a brass casting, to 
a radius of curvature of one meter. 
The bob is supported from an adjust- 
able arm and so arranged that the 
point of support P is at the center of 
curvature of the spherical seale. A silk 
fiber is used as a suspension, and is 
wound on the friction pin A for eon- 
venience in adjusting its length. The 
fiber passes though a V-shaped noteh 
in the end of the brass strip P, which 
is capable of a small horizontal adjust- 
ment to aid in the initial centering. 

The whole is mounted on an ordi- 
nary laboratory clamp stand, the tri- 
pod being fitted with leveling serews. 
The clamp C allows the seale and 
bob to be lowered as a unit, for eon- 
venience in applying to an instrument. 

The graduations of the seale consist 
of 153 concentric circles, the distance 
between suceessive eircles being ap- 
proximately one millimeter. 'Phe diam- 
eter of the seale is thirty centimeters. 
Since the horizontal deflecting force 
varies as the tangent of the angle of 
displacement, it is necessary, in order 
that the instrument should be direct 
reading, that the circles should be so 
spaced as to read off the tangents of 
the angles of deflection directly. If the 
length of the pendulum is one meter, 
and the distances between successive 
circles were exactly one millimeter, we 
should have for small angles 

Ə = tane = 001, 002, .003, ete. 

To make the seale read exact tan- 
gents for the larger angles the follow- 
ing method was adopted. 

The hollow spherieal bow], after hav- 
ing been turned by the usual method, 
was kept in the lathe without being 
taken from the faee plate, the screw 
carrying the tool post set perpendicular 
to the axis, and the center then care- 
fully located by the graving tool. The 
tool was then moved out from the cen- 


ter, by successive steps, the following 
distances measured in millimeters: 
1000 sin (tan 0.001) 
1000 sin (tan 0.002) 


1000 sin (tan 0.153) 


FIG. 1. TORQUE METER. 


and the 153 circles engraved at these 
settings. A little eonsideration will 
show that this procedure makes the 
scale read tangents of angles directly, 


FIG. 2. DETAILS OF BOB. 


since the radius is 1,000 millimeters. 
The scale is practically uniform. 

The bob consists of a small hollow 
brass cylinder with a fine sewing needle 
passed through it perpendicular to the 
axis, as shown in Fig. 2. The silk fiber 
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by whieh the horizontal foree to be 
measured is transmitted to the bob is 
attached to the needle and passes out 
along the axis of the hollow evlinder. 
The point of attachment is made at the 
eenter of mass of the bob, which for 
convenience is marked by a file serateh. 
The mass of the bob alone is adjusted 
to 0.5 gram, but in order to change the 
range, concentric evlinders, each cut in 
halves, are made to fit snugly over the 
inner eylinder, as is indicated in the 
figure. These extra cylinders make the 
total mass 1, 2, 5, 10 and 20 grams 
respectively, giving a range of 40 to 1 
for full-scale deflection. A radial saw 
cut in each half-evlinder allows these 
extra weights to be slipped in place 
Without disconnecting either of the silk 
fibers. 

For the measurement of forees we 
have the relation: 

Horizontal foree in grams = weight 
xX 0.00] X reading in divisions. 

For the measurement of torque, the 
horizontal thread is fastened to the 
pointer or disk of the instrument whose 
torque is to be determined, at a known 
distanee from the axis. We then have 

Torque == arm X weight X 0.001 xX 
reading in divisions, 

The level may be easily eheeked by 
lowering the bob until it just clears the 
scale, and swinging it over different 
parts of the scale. If it does not touch 
at any point the level is correct. 

Measurements may easily be made to 
0.2 per cent, or if care be used in the 
adjustments and the detlection kept 
near full seale, to 0.1 per cent. 

weer orca oe 
Tantalum Lamps of Improved Eff- 
ciency. 

Tantalum lamps having an efticieney 
of 1.7 watts per candlepower have been 
manufactured and put on the market 
by the Siemens Brothers Dynamo 
Works, of London, England. They 
have tubular bulbs of a diameter of 
one and one-half inches and are par- 
ticularly designed for reflectors in win- 
dow lighting and other places where a 
tubular lamp is desired. The overall 
length of each lamp is five and one- 
quarter inches. The lamps are rated at. 
twenty-five candlepower and are sunit- 
able for series or parallel connection 
with 100 to 130 volts at the lamp ter- 
minals. It is claimed that these lamps 
will give as long a life and give as good 
eficieney on alternating currents as or 
direct eurrents. 
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CENTRAL-STATION ECONOMY. 


BY P. E. MATTESON. 


A systematic analysis of the possi- 
bilities of a more economical mainte- 
nance of central stations depending up- 
on steam for power should begin with 
the coal, for in coal there ìs probably 
a more continual loss, occasioned by 
the methods or lack of methods in its 
purchase, than any other thing con- 
nected with a central station. 

In order to appreciate the possibili- 
ties of loss in coal it is necessary to 
consider the characteristics of coal 
which so admirably adapt it for heat- 
ing purposes. The geological and geo- 
graphical aspects of coal are too well 
known to receive any attention here, 
but the chemical construction upon 
which depends the heating value of our 
fuel seems to have been entirely neg- 
lected. 

Coal as it is mined contains fixed 
carbon, volatile hydrocarbons, mois- 
ture, and ash. The heating power de- 
pends upon the amount of fixed car- 
‘bon and of hydrocarbons present, the 
freedom of burning increases with the 


amount of volatile hydrocarbons, ash 


is undesirable since it replaces just so 
much carbon, and moisture retards the 
heating power until driven off. 

The unit for the measurement of 
heat is called British thermal unit and 
corresponds to the amount of heat nec- 
essary to raise the temperature of one 
pound of water, one degree Fahrenheit. 
One pound of pure carbon can supply 
about 14,600 such units, and one pound 
of the volatile hydrocarbons would be 
somewhat higher in heating power than 
carbon, on account of a small percen- 
tage of hydrogen, which has a heat- 
ing power of about 62,000 British ther- 
mal units per pound in a pure state. On 
the other hand, the ash has no heating 
power whatever, and moisture must be 
driven off at an expenditure of heat. 
Consequently a coal which is sufficient- 
lv rich in fixed carbon and volatile mat- 


ter to overcome the deleterious effects 
of moisture and ash, and maintain a 
heating power about equal to the heat- 
Ing power of pure carbon is a very 
good coal indeed. 

It is quite evident that with all these 
varying influences present in coal there 
can be a wide range of values, and that 
is Indeed the case. Out of some 350 
samples tested by the government no 
two were found exactly alike, although 
many samples came from the same coal 
field and even from different drifts of 
the same mine. It is also evident that 
the coal user who buys his coal from 
an honest dealer or a reputable mine 
depending upon past performances of 
both dealer and mine is very likely not 
to get the grade of coal desired unless 
he submits samples from each shipment 
to test. 

Nearly all large users of coal, includ- 
ing our Government, have resorted to 
the test method as the only logical 
method of buying coal. The results 
obtained have been very satisfactory, 
particularly to the Government, and a 
summary of the results and methods 
of the Government will easily prove 
the advantages of a universal adoption 
of the method of purchase by test. 

The Government buys annually about 
$7,000,000 worth of coal delivered to 
different points. A separate contract 
is let covering each point of delivery, 
specifying both the quantity and qual- 


ity of coal acceptable, specifying also 


the price to'be paid for coal of the 
heating value offered by the successful 
bidder, and establishing a schedule of 
premiums and deductions for deliver- 
ies of coal over or under the specified 
standard in heating value. 

A specific case is plainer. Assume 
that two contractors bid on a lot of 
coal. One contractor bids $3.00 per 
ton for coal to contain 14,000 thermal 
units per pound, while the other bids 
$2.80 per ton for coal to contain 12,000 
thermal units per pound. While the 
second bid appears $0.20 lower than 
the first, it would really be consider- 


ably higher, for at $3.00 per ton for 
14,000 units coal would be $0.107 per 
million thermal units, while the $2.80 
coal of 12,000 units would be $0.116 
for the same amount of heat. The first 
bidder would get the contract. 

Assume further now that the first 
month’s deliveries on this contract 
average coal of 13,500 units per pound 
instead of 14,000. The amount paid 
for coal delivered this month would 
then be $2.89 per ton. If the next 
monthly average were coal of 14,300 
thermal units the price paid for that 
coal would be $3.06 per ton, and so on 
throughout the. length of the contract. 

To establish a test method of coal 
purchases is not at all difficult for any 
average-sized central station. There 
are few lighting plants not large 
enough to consume a sufficient amount 
of fuel to warrant considerable compe- 
tition among the fuel dealers, and 
wherever such competition exists the 
dealers will submit to tests, or any 
other reasonable means to get the busi- 
ness. | 

In conclusion, I would suggest that 
every user of coal submit a sample of 
the coal he is using to some testing 
laboratory for analysis; the results of 
a trial test would be interesting and 


probably instructive. 

—__—_—_—_»--¢___—— 
Milwaukee Company to Develop 
Water Power. 

John I. Beggs, president of the Mil- 
waukee Light, Heat and Traction Com- 
pany, of Milwaukee, Wis., is quoted as 
stating that the company will spend 
$1,000,000 during the next two or three 
years in developing the water power of 
the upper Wolf River for the opera- 
tion of the interurban system of the 
Fox River Valley owned by the com- 
pany. 


eS eo cee 
New Municipal Plant at Buda Pesth. 

The city council of Buda Pesth, Hun- 
gary, recently decided to erect a mu- 
nicipal electric plant. A prize contest 
for its design and construction was or- - 
dered at the same time. 
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ICE-MAKING AS AN OFF-PEAK 
LOAD. 


BY JOSEPH B. BAKER. 


The art of making a uniform twen- 
ty-four-hour load is one of the central- 
station manager’s most valuable assets. 
In the ordinary lighting plant the large 
engines and thousands of dollars’ 
worth of expensive machinery are idle 
all day and are taxed to their utmost 
only in the evening hour when the 
‘peak’? or heavy lighting load is in 
foree. The energetic efforts of solici- 
tors in selling flat-irons, single-phase 
motors and other pieces of apparatus 
used largely during the day hours have 
increased the revenue of twenty-four- 
hour stations to such an extent that 
many eompanies now recognize the 
practicability of offering reduced rates 
for power during their light load, or 
even of expending considerable 
amounts of eapital in order to encour- 
age overtime loads. 

The ice-making process has always 
been considered a desirable load for 
the station because the power eon- 
sumed is generally steady for the en- 
tire twenty-four hours. A recently 
adopted process in which a complete 
make of ice may be produced in less 
than twenty hours places the ice busi- 
ness in an entirely new light to the 
ceentral-station manager. In other 
words, a station may be equipped with 
an ice-making plant without any dis- 
turbance or addition to the peak load, 
since the ice apparatus may be com- 
pletely shut down and the iee har- 
Vested during the heavy-load period. 

In supplying power to an artifieial 
iwe-making plant the station can safely 
figure on a load of about two kilowatts 
for every ton of eapacity of the ice 
plant, so that a fifty-ton plant would 
consume one hundred kilowatts for 
twenty hours, or two thousand kilo- 
Watt-hours every night. The added 
eost to the station would be about three 
and one-half tons of eoal per day, the 
oil, Wages and repairs remaining the 
same, so that the manager can easily 
afford to make a coneession from the 
usual rate since the cost per kilowatt- 
hour will be considerably less than 
one cent. On the other hand, the re- 
turns to the customer from the ice 
sales should bring a suitable profit, 
since fifty tons of ice can be turned out 
every day at a cost for power of only 


forty kilowatt-hours per ton. With ice 
Valued at $5.00 per ton at the plant 
and a low rate of manufacturing labor 
per ton the lee maker could afford to 
pay from three to five cents per kilo- 
Watt-hour, which would be an ample re- 
turn for the station manager, 

A still better proposition would, of 
eourse, be the installation and opera- 
tion of the ice plant by the central 
station itself. With a short transmis- 
sion, attendance always at hand, and 
an absolute control of the load so eon- 
nected, the iee plant ean be run at only 
sneh times as are advantageous to the 
station and with verv little eost. The 
engineer can readily adapt himself. to 
the care of the brine pumps during the 
twenty hours of ice freezing, and extra 
men can be called in for three or four 
hours during the peak load to harvest 
the ice. The plant can be operated at 
any time during the year which is 
convenient for the station, since the 
lee can be stored with good results 
for six months without refrigeration. 
It is fortunate, however, that the heavy 
iee consumption of summer comes at 
the light part of the station’s vearly 
load so that less storing is required 
than would at first sight seem neces- 
sary. 

The essential point of interest in the 
new ice process is the rapid produe- 
tion Which is made possible byv the 
method of freezing from the center. 
The apparatus consists of a series of 
pipes Which are lowered into tanks of 
water. The brine is pumped through 
the chain of piping until the ice is 
formed into solid) cakes which cling 
to the pipes. The piping or grid. to- 
gether with the ive is then raised by 
means of a hand erane and warm brine 
is passed through the grid for a few 


minutes to release the pipes from the 


we, A power saw hanging from the 
crane then euts the large eakes into 


market size and the iee is ready for’ 


delivery, 

lee from this proeess is clean in every 
respect and may be used for drinking 
purposes. The hole left by the pipes 
in the center of the cake does not in- 
jure the keeping qualities, but may be 
filed with water and the eake refrozen 
if the trade requires. 

Air bubbles are avoided by a con- 
tinual circulation of the water, whieh 
is caused by small bubbles of air al- 
lowed to issue from the bottom of the 
tank, and all metal parts are tinned, 
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so that the apparatus presents a very 
pleasing appearance for publie approv- 
al. 

The space required for the iee-mak- 
ing apparatus is eomparatively small. 
A tank sixteen feet wide and nine 
feet long will produce six eakes fifteen 
feet wide, nine and one-half feet deep 
and eleven inches thiek. A euttimg 
table sixteen by ten feet will complete 
the apparatus necessary in the iee 
room. The pumps and storage tanks 
can be placed at any convement point 
nearby. 

——__—_»--e—____- 
The Fuel Supply of the Pacific Coast. 

During the ten vears between 1899 
and 1908 the ratios of mineral-fuel 
consimption in the Pacitie states Were 
as follows: Coal, 41.1 per cent; coke. 
1.9 per cent: fuel oil, 57 per cent. OF 
the coal, TT per cent was derived from 
domestie sources, and of this the 
Washington fields supplied about 85 
per eent. 

Notwithstanding their large use of 
fuel oil the Pacific states and terri- 
tories now use about 4,500,000 tons of 
eoal and about 130,000 tons of eoke.. 
It is reasonable to assume that during 
the next deeade the California oil 
pools will not make the same rate of 
Increase In output that they have made 
during the Jast decade and therefore 
that Alaska’s immense store of eoal 
may find profitable demand on the 
Pacifie coast. 

The completion of the Panama Canal 
may enable eastern operators to de- 
liver high-grade coals on the Pacitie 
eoast at prices about the same as those 
that can be offered by operators in 
Alaska. | 

—eo 
Power Development in Seville, Spain. 

United States Consul Charles S. 
Winans writes that it does not seem 
to be generally known that Seville is be- 
coming a manufacturing city for many 
classes of goods, the chief drawback 
to more rapid development being the 
great expense of motive power, as all 
the power used is produced by the use 
of coal or the refuse of olives for gen- 
erating steam or electricity, 

When the irrigating seheme now un- 
der discussion beeomes a reality, sev- 
eral reservoirs will be bwilt at different 
levels, using the water of the Guadal- 
quivir River for the purpose. The falls 
between the reservoirs will be utilized 
for the production of electricity for 
hght and power purposes. 
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Illumination of Buildings at the Oregon 
Agricultural College. 

The students of the Oregon Agricul- 
tural College organized an electrical 
show last April, and one of the feat- 
ures of the show was the illumination 
of the engineering buildings, all the 
work being done by the students. This 
show was very successful, and the pro- 
ceeds went to the support of the jour- 
nal Student Engineer, which is pub- 
lished by the students of the college. 

In connection with the commence- 
ment festivities which marked the 
quarter centennial of the foundation of 
the college, the illumination was re- 
peated. The sign ‘Electrical Show” 
was repluced by ‘‘1910’’ as shown in 
the illustration of Mechanical Hall. 
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Mechanical Hall, — 


The other view shows both the Science 
Hall and the Administration Building, 
the latter bearing the greeting to 
alumni and friends ‘‘ Welcome.”’ 

The electrical engineering depart- 
ment of the College is in charge of 
Prof. Thos. M. Gardner, who has done 
a great deal to build up this depart- 
ment. Branches of the American In- 
stitute of Electrical Engineers and the 
American Society of Mechanital En- 
gineers flourish at the college. 

The number of electrical engineering 
students registered during the past 
year was 118; twenty-one of these were 
graduated this year, two receiving the 
degree of Electrical Engineer and nine- 
teen that of Bachelor of Science in 
Electrical Engineering. Eighty-five per 


cent of the graduating class are fol- 
lowing engineering. 

The equipment of the electrical en- 
gineering laboratory 1s very good, com- 
prising twenty-five machines, which 
range from a three-kilowatt motor-gen- 
erator set to a 12.5-kilowatt compound 
direct-current generator. The equip- 
ment includes one-, two-and three-phase 
induction motors; revolving-field alter- 
nators; and a good assortment of in- 
struments and meters on a thirty-eight 
foot switchboard. 

There is an adequate number of 
portable instruments and a set of pre- 
cision standards. Power is obtained 
from a long-distance, high-tension 
transmission line for which there is a 
special station on the campus. 


eliminating this risk. The board waits 
upon public opinion, which is only 
aroused by the occurrence of disaster, 
too late to do more than prevent a 
recurrence; but surely it might bring 
pressure to bear upon the railway au- 
thorities to hasten the adoption of the 
illuminant which is free from the dan- 
gers of gas. 

On the Continent some progress has 
already been made in this direction; 
the Austrian Ministry for Railways has 
been requested to discontinue the use 
of incandescent gas lighting, and to 
use electric light exclusively on all 
passenger cars on order or to be con- 
structed in the future. This request, 
emanating from the Council of the 
Austrian State Railways, has been 
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Science Hall and Administration Building. 
ILLUMINATION OF OREGON AGRICUTURAL COLLEGE BUILDINGS. 


Electric Train Lighting. 
The London Electrical Review, in 
commenting on the relatively slow 
progress of electric lighting in Great 


Britain, says that it has often pointed 


out the danger involved by the use of 
gas for lighting trains, and the hor- 
rible sufferings inflicted upon the im- 
prisoned passengers in the event of a 
collision. Many instances are on rec- 
ord, both in England and on the Con- 
tinent, of persons being burnt to death 
through this cause in sight of their 
friends, who are powerless to rescue 
them. Yet the British Board of Trade, 
while expressing preference for elec- 
tric lighting, which is absolutely safe 
and at least as economical as gas light- 
ing, has taken no active step towards 


backed by the daily press, which quotes 
the numerous railway accidents which 
have occurred within the last eight 
months, accompanied by gas fires and 
loss of life therefrom.. The govern- 
ment admitted that electric lighting 
presented economic advantages, and 
undertook that 110 new cars on order 
for 1911 should be electrically 
equipped. It was stated in the dis- 
cussion that all the Swiss railways 
and the great French railways had 
decided to adopt the electric light in 
the future exclusively. Only last 
month a serious accident took place 
at Villepreux, when the train was 
burnt, and it was reported from Paris 
that the fire was due to the gas used 
for lighting. 
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Additional Views of Special Knights 
Templar Illumination in Chicago. 
In the last issue of the ELECTRICAL 
REVIEW AND WESTERN ELECTRICIAN there 


to the spirit of the occasion and was 
gaily decorated, the crowning features 
of the display were the official elec- 
trical emblem, the ‘‘Templar Way’’, 


KNIGHTS TEMPLAR ENTRANCE ARCH. 


appéared several illustrations of the 
decorative features of the Knights 
Templar Conelave which was held in 
Chicago, August 8 to 13. 

Those in charge of affairs spared no 


the entrance arch and the grand com- 
mandery arch. 

The former was described in detail 
in our last issue. There is, however, 
shown herewith a night view of this 


KNIGHTS TEMPLAR GRAND COMMANDERY ARCH. 


expense in creating a decorative scheme 
that will long be remembered by the 
thousands of visitors as a most gorg- 
eous spectacle. | 

While the city as a whole entered in- 


gorgeous spectacle, also night views of 
the entrance arch and grand command- 
ery arch. A night view of ‘‘Templar 
Way’’ was shown last week, also a 
dav view of the emblem. 
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A Method of Rejuvenating Carbon 
Filaments. 

In the Elektrotechnische Zeitschrift 
there was recently described a method 
of rejuvenating carbon filaments of in- 
candescent lamps that had burned long 
enough to blacken the bulb but were 
not broken. The tip of the bulb is 
broken off and a piece of glass tubing 
fused to the end. The bulb is then 
heated sufficiently to burn off the car- 
bon deposit. A small amount of a suit- 
able hydro-carbon is then introduced 
into the bulb and the latter is ex- 
hausted. After the proper degree of 
vacuum is attained current is passed 


THE OFFICIAL CONCLAVE EMBLEM. 


through the filament and carbon is 
thereby deposited on it in a manner 
similar to that used in the ordinary 
flashing process. Finally the bulb is 
resealed. The entire cost of renewal 
is said to be about five cents per lamp. 


Arch Lighting in Cape May. 

A system of arch lighting has been 
adopted and put into effect along the 
Boardwalk at Cape May, N. J., with 
great success. The arches are placed 
at distances of sixty feet for the whole 
length of the Boardwalk, and between 
each two there is a column upon which 
is placed a powerful tungsten electric 
light to supplement the arches. 
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Further Lighting Improvements in 
Philadelphia. 

The Municipal Journal and Engineer 
states that the plans of Chief McLaugh- 
lin, of Philadelphia’s city electrical 
department, for the better illumination 
of the city include the erection of 
electric light standards and pedestrian 
safety and rest platforms in the center 
of Broad Street at all street inter- 
sections between Spruce and Vine 
streets, similar to the experimental 
standard of this order erected at Wal- 
nut and Broad streets for public crit- 
icism. The plan embraces two such 
standards, one either side of the car 
tracks at each street intersection. 
Apart from providing for the safety of 
pedestrians, particularly women and 
children, crossing Broad Street, and 
the improved illumination of the inter- 
section of Broad and Walnut streets 
at night, it is the best system for the 
regulation of traffic that possibly could 
be devised. With such a fixed center 
for making turns in any direction at 
street intersections, drivers of any kind 
of vehicle were stopped from making 
dangerous short cuts, and, moreover, 
in the case of automobiles especially, 
were obliged to slow up to a reasonable 
speed. : 

Mr. McLaughlin said the erection of 
the new Broad Street lights would not 
cost the city anything beyond main- 
tenance, as, in the case of the new 
lights in Market Street, the Philadel- 
phia Electric Company had agreed to 
erect the standards, as well as the 
raised concrete platforms, for pedes- 
trians at its own expense. That com- 
pany, also, he said, would affix to each 
standard street signs, which at night 
are brilliantly illuminated, and would 
also affix such street signs on the light 
standards, at each street intersection 
in Market Street free of expense to the 
city. Each of these street signs, he 
said, cost about $15, while the cost of 
each of the new Broad Street electric 
standards would be about $125. 

Chief MeLaughlin has submitted 
three designs that have been approved 
by Mayor J. E. Reyburn for memorial 
lamps to be placed in Independence 
Square. It is proposed to erect fifty- 
six standards as memorials to the sign- 
ers of the Declaration of Indepen- 
dence, and to this end the central 
globe.on each standard will be deeply 
etched with the name of one of the 
signers that will be plainly visible, 
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either by day or night. An item of 
$60,000 provides for the standards. 
Mr. MeLaughlin’s three designs each 
comprise ornamental bronzed iron col- 
umns carrying three tungsten lamps, 
the central one in a twelve-inch globe 
and the two side-arm lamps in nine- 
inch globes; the height of each stand- 
ard to the top of the central globe is 
to be thirteen feet and two inches. 
One of the designs is to be used for the 
sidewalk lights in Chestnut, Fifth, 
Sixth and Walnut streets; another de- 
sign for two electric light standards on 
the sidewalk directly facing the en- 
trance to Independence Hall, and the 
third design for two or more of the 
standards to be erected in the center 
of Independence Square. 

—_—_—--e______ 

Ornamental Street Lighting in Atlanta. 

In the city of Atlanta, Ga., a strong 
movement has been started for the or- 
namental lighting of the main business 
Streets. In particular it is planned to 
create a ‘White Way” on Peachtree 
Street from Ellis to Whitehall streets, 
and Mitehell Street from Whitehall to 
the terminal station. Five-lamp tung- 
sten clusters on ornamental iron col- 
umns are to be placed on each side of 
the three streets about seventy’ feet 
apart. These will replace the old are 
lamps and = provide an illumination 
“that will he effective, hut not glaring, 
that will light all the buildings from 
top to bottom and will east over the 
entire streets a radiance which will he 
soft, brilliant and without casting a sin- 
gle shadow,” says the Atlanta Consti- 
tution. 

It is calculated that the installation 
of these new lamps will cost about $1.92 
per front foot. To raise the funds it 
has been proposed to assess one-half 
this cost to the property owner and 
the other half to the tenant. The propo- 
sition has been received quite enthusi- 
astically. The city will be asked to 
maintain the new lamps in place of the 
old are lamps. 

—__—_—++-@—___ 
Electric-Sign Market in Scotland. 
Consul J. N. MeCunn of Glasgow, 

Seotland, in a recent issue of Daily 
Consular and Trade Reports, states at 
length his reasons why American ex- 


porters of electric signs should find a 


good market for their wares in the 
great Seotch commercial metropolis, 
Glasgow. He further states that Brit- 
ish towns in general are deficient in 
the matter of eleetric-sign advertising. 
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Where Tungsten Street Lamps Should 
Have Been Used. 

A newspaper dispatch from Haver- 
hill, Mass., states that more than 200 
of the gas street lights are out of or- 
der as a result of the swarms of moths, 
bugs and flies which are attracted by 
the glare of the lamps at night. The 
police have been reporting them dur- 
ing the siege of warm weather, but 
one night recently the returns eclipsed 
all records in point of numbers, more 
than 200 lights being reported as re- 
quiring new mantles and globes. This 
is due directly to the action of the 
swarms of bugs which fly through the 
flames, breaking the mantle, crawling 
into vents and causing them to smoke 
and finally the accumulation of dead 
ones clogging them so as to prevent 
the lights from burning. 

— e 


Illuminating Engineering Society 
Membership Campaign. 

The membership committee of the 
Illuminating Engineering Society has 
been making a whirlwind campaign 
for new members, and the initiation 
fee is being waived in favor of those 
who join now. 

A letter recently sent out by the com- 
mittee makes the following appeal: 

The Illuminating Engineering Society 
has in a dignified, vet active member- 
ship campaign, sueceeded in increasing 
its membership twenty-five per cent. 
Although the Society is somewhat re- 
stricted in its activities—concening it- 
self with: illumination only—it is none 
the less valuable. The very fact of this 
restriction makes its activities intense 
and pointed. No other society was suf- 
ficiently interested to bring about such 
legislation as the adoption of the inter- 
national standard of ‘candlepower. Few 
other societies are so constituted and 
organized to conduct a course of lec- 
tures such as the Lecture Course to be 
given at Johns Hopkins University this 
fall. -$ 

The Society is one of proper organi- 
zation and of proper activities. Tts 
very existence and object should war- 
rant its support by all those allied 
with, or interested in the lighting in- 
dustry. 

The membership committee is com- 
posed of J. Robert Crouse, chairman; 
W. H. Gartley and Professor H. B. 
Dates. Application blanks may be se- 
cured from the chairman, 1818 East 
45th Street, Cleveland, O. 
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USE OF HOT-WIRE AMMETERS 
IN THE AERIAL OF WIRELESS 
TELEGRAPH STATIONS:' 


BY JOHN S. STONE. 


As the hot-wire ammeter is very gen- 
erally in use in the aerial of wireless 
telegraph stations, the interpretation 
of its readings becomes of importance. 

The current in the aerial of most 
wireless telegraph stations consists of 
a periodic succession of damped trains 
of oscillations. These oscillations have 
in general two periods 7, and T., which 
are termed the wave or oscillation 
periods. The time interval between re- 
currences of the trains of oscillations, 
Ta, is termed the spark, wave, or oscil- 
lation train period. This time interval 
is in general long enough to permit the 
oscillations of each damped train to 
practically die out before the next 
succeeding train starts. 

Each oscillation train is given by the 
expression 


n= Arye = sin (B, t+o)- gxu sin(Bal +e) l 
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The amplitude of the oscillations is 


A, 22t pe?! o ggl tA)! 


cos (P,- ay} 


These expressions are true in by far 
the greater number of wireless tele- 
graph stations, since in these in most 
instances the oscillations are developed 
in a primary oscillating cireuit either 
inductively or conductively coupled 
with the aerial in such a manner as to 
give rise to currents in the latter hav- 
ing two periods. 

When the oscillation train period T, 
is sufficiently great to permit each 
oscillation train to become practically 
extinct before the following train is 


l Abstract of a paper presented at a meeting 
of the Society of Wireless Telegraph Engineers 
held in Boston, Mass., on June 4, 1910. 


‘[ELEGRAPHY—]ELEPHONY, $ 
WIRELESS. 


generated, the expression for the mean 
of the square of the current in the 
aerial or for the hot-wire ammeter de- 
tlection is 
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The square of the readings of a hot- 
wire ammeter in the aerial will, if mul- 
tiplied by one-half the induetance of 
the eoils in the aerial, give the mean 
kinetic energy in the coils of the aerial, 
and if multipled by the resistance of 
the aerial it will give the energy dissi- 
pated in the aerial, but since in gen- 
eral there are currents of two frequen- 
cies developed in the aerial and since? 
the ‘‘resistanee equivalent of radia- 
tion’’ of the aerial is a funetion of the 
period of the current producing the 
radiation, the amount of radiation 
from the aerial cannot in general be 
determined from the reading of a hot- 
wire ammeter in the aerial. 

When the coupling of the transmit- 
ter is sufficiently loose to insure the 
development of oscillations of hut a 
single periodicity in the aerial the ex- 
pression for the oscillation trains is 
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and the reading of the hot-wire am- 
meter in the aerial multiplied by the 
resistance equivalent of radiation of 
the aerial for the periodicity of the 


2? The resistance equivalent of radiation Js a 
concept due to the author, see "The Theory of 
Wireless Telegraphy,” by J. S. Stone, Volume IIl 
Transactions Internationa) Electrical Congress, 
St. Louis, 1904. It is a quantity, the product of 
which with the square of the current in an oscil- 
lator gives the rate of radiution of energy by the 
oscillator at any moment. 


oscillations developed will give the rate 
of radiation of energy. It is necessary. 
however, to know the periodicity with 
considerable precision as the resistance 
equivalent of radiation is proportional 
to the square of the periodicity. 

The expression for the oscillation 
trains in the primary is 
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and for its amplitude 
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Q., being the initial charge of the 
condenser. The square of the reading 
of an ammeter or the mean-square of 
the current in this circuit is propor- 
tional to 


The hot-wire ammeter reading gives 
no information as to the maximum 
amplitude of the oscillation trains 
while this is the important value for 
the range of the station. 

It is to be remembered that the root- 
mean-square value of alternating cur- 
rents as measured by hot-wire am- 
meters is of Importance only because 
in light and power circuits this is the 
effective value of the current, 1. e., the 
direet current which would produce the 
same effect as the alternating current 
so far as the rate of doing work is 
concerned, but these considerations do 
not as a rule hold in the case of the 
current in the aerial of wireless tele- 
graph stations. The reading of a hot- 
Wire anygneter in the aerial of a wire- 
less telegraph station therefore cannot 
in general be of service except in facili- 
tating the adjustment of the aerial for 
a maximum of current. 
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The History of the Telephone. 


For seventeen months no one disput- 
ed Bell’s claim to be the original in- 
ventor of the telephone. All the hon- 
or, such as it was, had been given to 
him freely, and no one came forward 
to say that it was not rightfully his. 
No one, so far as we know, had any 
strong desire to do so. No one con- 
ceived that the telephone would ever 
be any more than a whimsical oddity 
of science. It was so new—so unex- 
pected, that from Lord Kelvin down to 
the messenger-boys in the telegraph 
offices, it was an incomprehensible sur- 
prise. 

But after Bell had explained his in- 
vention in public lectures before more 
than twenty thousand people, after it 
had been on exhibition for months at 
the Philadelphia Centennial, after sev- 
eral hundred articles on it had ap- 
peared in newspapers and scientific 
magazines, and after actual sales of 
telephones had been made in various 
parts of the country, there began to 
appear such a succession of claimants 
and infringers that the forgetful pub- 
lic came to believe that the telephone, 
like most inventions, had been the 
product of many minds. 

Just as Morse, who was the sole in- 
ventor of the telegraph in 1837, was 
confronted by sixty-two rivals in 1838, 
so Bell, who had been the sole inventor 
in 1876, found himself two years later 
almost mobbed by the ‘‘Tichborne 
claimants’’ of the telephone. The in- 
ventors who had been his competitors 
in the attempt to produce a musical 
telegraph, persuaded themselves that 
they had unconsciously done as much 
as he. Any possessor of a telegraphic 
patent, who had used the common 
phrase, ‘‘talking wire,’’ had a chance 
to build up a plausible story of prior 
invention. And others came forward 
with claims so vague and elusive that 
Bell would scarcely have been more 
surprised if the heirs of Goethe had 
demanded a share of the telephone 
royalties on the ground that Faust had 
spoken of ‘‘making a bridge through 
the moving air.” 

This babel of inventors and pretend- 


Litigation Over the Telephone—I. 


BY HERBERT N. CASSON. 


ers amazed Bell and disconcerted his 
backers. But it was no more than 
might have been expected. Here was 
a patent—‘‘the most valuable single 
patent ever issued’’—and yet the in- 
vention itself was so simple that it 
could be duplicated easily by any 
smart boy or any ordinary mechanic. 
The making of a telephone was like 
the trick of Columbus in standing an 
egg on end. Nothing was easier to 
those who knew how. And so it hap- 
pened that as the crude httle model of 
Bell’s original telephone lay in the 
Patent Office, open and unprotected ex- 
cept by a few phrases that clever law- 
yers might evade, there sprang up in- 
evitably around it the most costly and 
persistent Patent War that any coun- 
try has ever known, continuing for 
eleven years and comprising six hun- 
dred law-suits. 

The first attack upon the young tele- 
phone business was made by the West- 
ern Union Telegraph Company. It 
came charging full tilt upon Bell, driv- 
ing three inventors abreast—Edison, 
Gray and Dolbear. It expected an easy 
victory; in fact, the disparity between 


the two opponents was so evident, that 


there seemed little chance of a contest 
of any kind. “The Western Union 
will swallow up the telephone people,’’ 
said public opinion, ‘‘just as it has al- 
ready swallowed up all improvements 
in telegraphy.” 

At that time, it should be remem- 
bered, the Western Union was the only 
corporation that was national in its ex- 
tent. It was the most powerful elec- 
trical company in the world, and as 
Bell wrote to his parents—‘‘ Probably 
the largest corporation that ever ex- 
isted.’’ It had behind it not only for- 
ty millions of capital, but the prestige 
and favor of leading financiers. Also, 
it met the telephone pioneers at every 
point because it, too, was a wire com- 
pany. It owned rights of way along 
roads and on house-tops. It had a mo- 
nopoly of hotels and railroad offices. 
No matter in what direction the Bell 
Company turned, the live wire of the 
Western Union lay across its path. 


From the first, the Western Union 
relied more upon its strength than up- 
on the merits of its case. Its chief elec- 
trical expert, Frank L. Pope, had 
made a six-months’ examination of the 
Bell patents. He had bought every 
book in the United States and Europe 
that was likely to have any reference 
to the transmission of speech, and em- 
ployed a professor who knew eight lan- 
guages to translate them. He and his 
men ransacked libraries and Patent 
Offices. They rummaged and sleuthed 
and interviewed; and found nothing 
of any value. In his final report to the 
Western Union, Pope announced that 
there was no way to make a telephone 
except Bell’s way, and advised the 
purchase of the Bell patents. ‘‘I am 
entirely unable to discover any appa- 
ratus or method anticipating the in- 
vention of Bell as a whole,’’ he said; 
“and I conclude that his patert is 
valid.” But the officials of the great 
corporation refused to take this report 
seriously. They threw it aside and 
employed Edison, Gray and Dolbear to 
devise a telephone that could be put 
into competition with Bell’s. 

As we have seen in the previous 
chapter, there now came a period of 
violent competition which is remem- 
bered as the Dark Ages of the tele- 
phone business. The Western Union 
bought out several of the Bell ex- 
changes and opened up a lively war on 
the others. As befitting its size, it 
claimed everything. It introduced 
Gray as the original inventor of the 
telephone, and ordered its lawyers to 
at once take action against the Bell 
Company for infringement of the Gray 
patent. This high-handed action, it 
hoped, would most quickly bring the 
little Bell group into a humble and 
submissive frame of mind. Every 
morning the Western Union looked to 
see the white flag flying over the Bell 
headquarters. But no white flag ap- 
peared. On the contrary, the news 
came that the Bell. Company had se- 
cured two eminent lawyers and were 
ready to give battle. 

The case began in the autumn of 
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1875, and lasted for a year. Then it 
came to a sudden and most unexpected 
ending. The lawyer-in-chief of the 
Western Union was George Gifford, 
who was perhaps the ablest patent at- 
torney of his day. He was versed in 
patent lore from Alpha to Omega; and 
as the trial proceeded, he became con- 
vinced that the Bell patent was valid. 
He notified the Western Union that its 
ease could not be proven, and that 
“Bell was the original inventor of the 
telephone.’’ The best policy, he sug- 
gested, was to withdraw its claims and 
make a settlement. This wise advise 
was accepted, and the next day the 
white flag was hauled up, not by the 
little group of Bell fighters, who were 
huddled together in a tiny, two-room 
office, but by the mighty Western Un- 
ion itself, which had been so arrogant 
when the encounter began. 

A committee,of three from each side 
was appointed, and after months of 
disputation, a treaty of peace was 
drawn up and signed. By the terms 
of this treaty the Western Union 
agreed— 

(1) To admit that Bell was the orig- 
inal inventor. 

(2) To admit that his patents were 
valid. 

(3) To retire from the telephone 
business. 

The Bell Company, in return for this 
surrender, agreed— 

(1) To buy the Western Union tele- 
phone system. 

(2) To pav the Western Union a 
royalty of twenty per cent on all new 
contracts. 

(3) To keep out of the telegraph 
business. 

This agreement, whieh was to re- 
main in force for seventeen years, was 
a master-stroke of diplomacy on the 
part of the Bell Company. It was the 
Magna Charta of the telephone. It 
transformed a giant competitor into a 
friend. It added to the Bell system 
56.000 telephones in 55 cities, at a cost 
of $270,000. And it swung the valient 
little company up to such a pinnacle of 
prosperity that its stock went sky- 
rocketing until it touched $1,000 a 
share. 

The Western Union had lost its 
case for several very simple reasons. 
It had tried to operate a telephone S¥8S- 
tem on telegraphic lines, a plan that 
has invariably been unsuccessful. It 
had a low idea of the possibilities of 


the telephone business; and its already 
busy agents had little time or knowl- 
edge or enthusiasm to give to the new 
enterprise. With all its power, ìt 
found itself out-fought by this com- 
pact body of picked men, who were 
young, zealous, Well-handled and pro- 
tected by a most invulnerable patent. 

The Bell Telephone now took its 
place with the telegraph, the railroad, 
the steamboat, the harvester and the 
other necessities of a civilized country. 
Its pioneer days were over. There 
was no more ridieule and ineredulity. 
Everyone knew that the Bell people 
had whipped the Western Union, and 
hastened to join in the grand Te Deum 
of applause. Within five months from 
the signing of the agreement, there 
had to be a reorganization; and the 
American Bell Telephone Company 
was created, with $10,000,000 capital. 
In the following year, 1881, twelve 
hundred new towns and cities were 
marked on the telephone map and the 
first dividends were paid—$#178,500. 
And in 1882 there came such a tele- 
phone boom that the Bell System was 
multiplied by two, with more than a 
million dollars of gross earnings. 

At this point all of the earliest pio- 
neers of the telephone, except Vail. pass 
out of its history. Thomas Sanders 
sold his stock for somewhat less than a 
million dollars, and presently lost most 
of it in a Colorado gold mine. His 
mother, whe had been so good a friend 
to Bell, had her fortune doubled. Gar- 
diner G. Hubbard withdrew from bus- 
iness life, and as it was impossible for 
a man of his ardent temperament to 
be idle, he plunged into the National 
Geographic Society. He was a Col- 
one] Sellers whose dream of millions 
had come true; and when he died in 
1897 he was rich both in money and 
in the affection of his friends. Charles 
Wilhams, in whose workshop the first 
telephones were made, sold his factory 
to the Bell Company in 1881 for more 
money than he had ever expected to 
possess, Thomas A. Watson resigned 
at the same time, finding himself no 
longer a wage-worker but a million- 
wire. Several years later the estab- 
lished a ship-building plant near Bos- 
ton, which grew until it employed 4.- 
000 workmen and had built half a doz- 
en war-ships for the United States 
navy. 

As for Bell, the first cause of the 
telephone business, he did what a true 
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scientific Bohemian might have been 
expected to do—he gave all his stock 
to his bride on their marriage day and 
resumed his work as an instruetor of 
deaf mutes. Few kings, if any, had 
ever given so rich a wedding present ; 
and certainly no one in any country 
ever obtained and tossed aside an im- 
mense fortune as incidentally as did 
Bell. When the Bell Company offered 
him a salary of $10,000 a year to re- 
main its chief inventor, he refused the 
offer cheerfully on the ground that he 
could not ‘‘invent to order.” In 1880 
the French Government gave him the 
Volta prize of 50,000 franes and the 
Cross of the Legion of Honor. He has 
had many honors since then, and many 
interests. He has been for thirty years 
one of the most brilliant and pictur- 
esque personalities in American pub- 
lic life. But none of his later achieve- 
ments can in any degree compare with 
what he did in a cellar in Salem, at 
twenty-eight vears of age. 

They had all become rich—these first 
friends of the telephone, but not fabu- 
lously so. There was not at that time, 
nor has there been since, anyone who 
became a multi-millionaire by the sale 
of telephone service. If the Bell Com- 
pany had sold its stoek at the highest 
price reached in 1880, it would have re- 
eelved not more than four millions of 
dollars—a huge enough sum, but not 
too much pay for the invention of the 
telephone and the building up of a new 
Industry. It was not as much as the 
value of the eggs laid during the last 
five months by the hens of Kansas. 

Now, as may he imagined. when the 
news of the Western Union agreement 
became known, the story of the tele- 
phone became a fairy tale of success. 
Theodore N. Vail was given a banquet 
by his old-time friends in the Wash- 
ington postal service, and toasted as 
“the Monte Cristo of the Telephone.’’ 
It was said that the actual cost of the 
Bell plant was only one twenty-fifth 
of its capital, and that every four 
cents of investment had thus beeome a 
dollar. Even Jay Gould, carried be- 
yond his usual caution by these stories, 
ran up to New Haven and bought its 
telephone company, only to find out 
later that its earnings were less than 
its expenses. 

Much to the bewilderment of the 
Bell Company, it soon learned that the 
troubles of wealth are as numerous as 
those of poverty. It was beset by a 
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throng of promoters and stock-jobbers, 
who fell upon it and upon the public 
like a swarm of seventeen-year locusts. 
In three years 125 competing compan- 
les were started, in open defiance of 
the Bell patents. 
these companies was not, like that of 
the Western Union, to do a legitimate 
telephone business, but to sell stoek to 
the public. The face value of their 
stock was $225,000,000, although few 
of them ever sent a message. One com- 
pany of unusual impertinence, without 
money or patents, had capitalized its 
audacity at $15,000,000. 

How to hold the business that had 
been established—that was now the 
problem. Not one of the Bell partners 
had been mere stock-jobbers. At one 
time they had even taken a pledge not 
- to sell any of their stock to outsiders. 
They had financed their company in 
a most honest and simple way; and 
they were desperately opposed to the 
financial _banditti, 
whose purpose was 
to transform the 
telephone business 
into a cheat and a 
gamble. At first, 
having held their 
‘own against the 
Western Union, 
they expected to 
make short work of 
the stock jobbers. But it was a 
vain hope. These bogus companies, 
they found, did not fight in the open, 
as the Western Union had. All man- 
ner of injurious rumors were presently 
set afloat concerning the Bell patent. 
Other inventors, some honest men and 
some shameless pretenders, were 
brought forward with strangely con- 
cocted tales of prior invention. The 
Granger movement was at that time a 
strong political factor in the Middle 
West, and its blind fear of patents and 
‘‘monopolies’’ was turned aggressive- 
ly against the Bell Company. A few 
senators and legitimate capitalists 
were lifted up as the figure-heads of 
the crusade. And a loud hue-and-ery 
was raised in the newspapers against 
‘high rates and monopoly’’ to distract 
the minds of the people from the real 
issue of legitimate business versus 
stock-company bubbles. 

The most plausible and persistent of 
all the various inventors who snatched 
at Bell’s laurels, was Elisha Gray. He 
paid no more attention to the adverse 


ELISHA GRAY. 


The mam object of 
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decisions of the courts than to the 
blowing of the wind among the trees. 
Again and again he came-forward with 
new weapons and new methods of at- 
tack. After each defeat, he became 
more bitter and irreconcilable; and un- 
til his death in 1901 never renounced 
his claim to be the original inventor of 
the telephone. 

The reason for this persistence 1s 
very evident. Gray was a profession- 
al inventor—a highly competent man 
who had begun his career as a black- 
smith’s apprentice, and risen to bea 
professor of Oberlin. In 1874 he and 
Bell were running a neck-and-neck 
race to see who eould first invent a 
musical telegraph; when—presto—Bell 
suddenly turned aside, because of his 
acoustical knowledge, and invented the 
telephone, while Gray kept straight 
ahead. Like all others who were in 
quest of a better telegraph instrument, 
Gray had glimmerings of the possi- 
nlity of sending speech hy wire, and 
hy one of the strangest of coincidences, 
he had filed a caveat on the subject on 
the same day that Bell had filed the. 
application for a patent. Bell had ar- 
rived first. As the Record Book shows, 
the fifth entry on that day was “A. G. 
Bell, $15;’’ and the thirty-ninth entry 
was ‘‘E. Gray, $10.” 

There is a vast difference between a 
caveat and an application. A caveat 
is a declaration that the writer has 
not invented a thing, but believes that 


he is about to do so; while an applica- 


tion is a declaration that the writer 
has already perfected the invention. 
But Gray could never forget that he 
had seemed to be, for a time, so close 
to the golden prize; and seven years 
after the Western Union agreement, he 
reappeared with claims that had grown 
larger and more definite. 

When all the evidence in the various 
Gray law-suits is sifted out, there ap- 


. pear to have been three distinctly dif- 


ferent Grays. First, Gray the scoffer, 
who examined Bell’s telephone at the 
Centennial and said it was ‘‘nothing 
but the old lover’s telegraph. It is inf- 
possible to make a practical speaking 
telephone on the principle shown by 
Professor Bell. . . The currents are 
too feeble.” Second, Gray, the con- 
vert, who wrote frankly to Bell in 1877 
—‘‘T do not claim the credit of invent- 
ing it.” And third, Gray the claimant, 
who endeavored to prove in 1886 that 
he was the original inventor. 
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It is now clearly seen that the tele- 
phone owes nothing to Gray. There 
are no Gray telephones in use in any 
country. Even Gray himself, as he ad- 
mitted in court, failed when he tried 
to make a telephone on the lines laid 
down in his caveat. The final word on 
the whole matter was recently spoken 
by George C. Maynard, who established 
the telephone business in the city of 
Washington. ‘‘Mr. Gray was an in- 
timate and valued friend of mine,” 
said Mr. Maynard, ‘“‘but it is no dis- 
respect to his memory to say that on 
some points involved in the telephone 
matter, he was mistaken. No subject 
was ever so thoroughly investigated as 
the invention of the speaking tele- 
phone. No patent has ever been sub- 
mitted to such determined assault from 
every direction as Bell’s; and no in- 
ventor has ever been more completely 
vindieated. Bell was the first inventor 
and Gray was not.” 

After Gray, the 
weightiest chal- 
lenger who came 
against Bell was 
Professor Amos E. 
Dolbear, of Tufts 
College. He, like 
Gray, had written 
a letter of applause 
to Bell in 1877. “I 
AMOS E. DOLBEAR. soneratilate: ou: 
Sir,” he said, ‘‘upon your very 
ereat invention, and I hope to see 
it supplant all forms of existing tele- 
graphs, and that you will be successful 
in obtaining the wealth and honor 
which is your due.’’ But several years 
later Dolbear came to view with an op- 
position telephone. It was not an imi- 
tation of Bell’s, he insisted, but an im- 
provement upon an electrical device 
made by a German named Philip Reis 
in 1861. 

Thus there appeared upon the scene 
the so-called ‘‘Reis telephone,” which 
was not a telephone at all, in any prac- 
tical sense, but which served well 
enough for nine years or more as & 
weapon to use against the Bell Patents. 
Poor Philip Reis, himself, the son of 
a baker in Frankfort, Germany, had 
hoped to make a telephone, but he had 
failed. His machine was operated by a 
‘‘make-and-break’’ current, and s0 
could not carry the infinitely delicate 
vibrations made by the human voice. 
It could transmit the pitch of a sound, 
but not the quality. At its best, it 


improvement of construetion,’’ said 
Judge Lowell, in rendering his famous 
decision. “It was left for Bell to dis- 
cover that the failure was due not to 


able story within the compass of a very 
few pages. The addenda giving some 
pertinent facts and figures concerning 
the company is well arranged and 
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violation of the law. 
— eoe 


Russian Wireless Stations. 


Wireless telegraph stations are being 
erected at Petropavlosk and Nicolaevsk. 
The equipment was supplied from St. 
Petersburg. 


serves to add greatly to the interest of 
the more extended study. One of the 
significant statements in this book is 


as follows: 


Workmanship but to the principle 
which was adopted as the basis of 
what had to be done. . . . Bell discov- 
ered a new art—that of transmitting 
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ELECTRICAL POWER IN MACHINE 
SHOPS. 


BY C. H. PALMER. 


The electrical powering of machine 
shops in the most economical manner 
is a problem which may now be said 
to have been thoroughly mastered by 
electrical engineers. The essential fac- 
tors which have to be considerd in the 
powering of any plant are dependent 
upon the economic production of the 
output, the nature of the products han- 
dled and the possibility of future de- 
' velopment. It may be positively stated 
as a well established fact resulting 
from comparative tests on steam and 
electrically driven plants that in the 
former only about sixty-six per cent of 
the power generated is delivered to the 
machines actually doing work, in other 
words, fully one-third of all the power 
produced in the mechanically-driven 
equipment under full load, is not avail- 
able and may be said to be lost; it is 
in fact absorbed during its transmis- 
sion from the engine to the point of 
application. This loss is practically 
constant, regardless of the number of 
machines in operation; actual tests 
have shown that the average load fac- 
tor is about fifty per cent in most steam 
power plants; whilst in the electrically 
equipped plants the efficiency varies 
slightly, according to the load, and is 
as high as eighty-five per cent at half 
or three-quarters load. Electrical 
equipments may now be considered 
standard and the benefits are so gen- 
erally recognized that a great many 
engineers advise their adoption. 

The positive result of an electrical 
equipment is a reduction of the unit 
cost; it has been much discussed as to 
decreased cost of operation and de- 
creased cost of equipment, points which 
are true in the main, but which do not 
do justice to it. The capital used may 
be larger and the operating cost may 
be more, on the other hand more work 
is turned out in the same time, so that 
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when the unit cost is worked out, it is 
found to be much reduced. 
Considerable flexibility should always 
be allowed for in the power-house 
units and in the designs of the equip- 
ments; thus a selection of three small 
units instead of two large ones may 
appear to be an extravagant expendi- 
ture, when first suggested, but after a 
few years of natura] development, it 
is usually found to be more satisfac- 
tory for an even distribution of load 


and for a sufficient emergency capaci- 


ty. Machine tools, it need scarcely be 
stated, are designed to withstand given 
strains and stresses in connection with 
shafts, bearings and so on, and it is 
uneconomical to try to make a tool do 
less work than it is constructed for, as 
it is uneconomical to make it do more 
work than it can safely stand. The 
difference between the electric drive 
and the ordinary drive is that with 
the latter the machines are connected 
to their source of power in such a way 
that when they come to an overload 
point they refuse to take the power, 
causing the belts to slip, the excess 
power being used up in friction; while 
with the direct-connected motor drive, 
the machine is not given this alterna- 
tive and it is in this respect that the 
engineering precision required by the 
motor drive means its greatest source 
of power saving, by holding each ma- 
chine at its most efficient load. Engi- 
neers necessarily differ as to the details 
of the electrical system most suitable 
for machine shops; broadly two sys- 
tems may be mentioned, quite distinct 
from each other: the alternating-cur- 
rent and the direct-curent systems; 
these two may also be combined; thus 
the alternating currents may be used 
as the main units with the direct cur- 
rent as an auxiliary system, or the 
direct current for main units and the 


‘alternating for auxiliary. 


Probably the balance of opinion in 
Great Britain is in favor of the alter- 
nating-current system, with facilities 
for conversion to direct current, as it 
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has been found to be both economical 
and reliable. For constant-speed run- 
ning the induction motor is very suit- 
able and extremely economical; whilst 
some machines requiring adjustable 
speed are best operated by direct-cur- 
rent motors, as it would otherwise be 
necessary with alternating-current mo- 
tors to provide complicated mechanical 
speed-changing devices. On a large 
system the generators and motors are 
simple and reliable and the wiring is 
much smaller; but with buildings dis- 
tributed over a large area and trans- 
mission over long distances, the alter- 
nating-current system is preferred, as 
it economizes energy from the switch- 
board to the machines themselves. The 
advantages claimed for electrical driv- 
ing are cleanliness, convenience of 
placing machines without reference to 
power supply, facility of motor control 
and automatic operation; to a consid- 
erable extent the elimination of belts 
and loose pulleys, more light, less noise, 
increased safety from accidents to 
workpeople; but the essential advan- 
tage is the reduction of the unit cost. 

The alternating system has the ad- 
vantage of reduced loss of energy be- 
tween the switchboard and the ma- 
chines requiring the energy, when the 
distances over which current must be 
transmitted are considerable. Current 
can be generated at high voltages and 
can be transmitted throughout an alter- 
nating-current distributing svstem with 


a considerable saving in copper, as well 


as a reduced loss of energy im trans- 
mission; but a limit is placed upon the 
transmission voltage of such a system. 
as auxiliary apparatus is necessary in 
the way. of transformers to bring the 
voltage of the system down to a prac- 
tical operating voltage. It follows that 
a point may be reached when a saving 
from reduced copper and energy lost 
in transmission is offset by an addi- 
tional outlay for apparatus. 

In the case of a plant having all its: 
departments closely centered, com- 
pactly arranged and having an equip- 
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ment consisting of variable-speed ma- 
chinery, the direct-current system is 
undoubtedly the proper solution, with 
individual motors wherever possible; 


but for a plant which covers a large 


area and has an equipment demanding 
large amounts of current, of which only 
a small portion is used for variable- 
speed machinery and which is of suffi- 
cient size to require separate units for 
the lighting service, alternating cur- 
rent is strongly insisted on by most 
European engineers. No very hard and 
fast rule can be laid down as to which 
system would be most economical, as 
conditions are often very complicated, 
requiring most minute investigation of 
the installation and a thorough knowl- 
edge of the power demands and in 
addition some knowledge of future ex- 
pansion. In some conditions therefore 
it may be confidently stated that the 
alternating-current system is the most 
economical and suitable; whilst in oth- 
er cases in which the character of the 
power service is more or less varied a 
careful study of the conditions is im- 
perative before a decision or choice 
ean be made. 

There are two types of motors avail- 
able for the alternating-current system, 
the induetion motor and the synchro- 
nous type. The latter is not self-start- 
ing, and with the exception of some 
cases its use for machine tool driving 
may be said to be limited. It is, how- 
ever, distinctly desirable in connection 
with induction motors for steadying 
the line and improving the power-fac- 
tor in cases where heavy shafts have 
to be run for some considerable length 
of time. 

The induction motor is self-starting 
and tends to run at a constant speed; 
this type of motor may be adapted to 
variable-speed service, although pri- 
marily available for constant speed. In 
those installations using alternating- 
current motors, principally on constant- 
speed machines, the induction motor, 
in connection with a mechanical speed- 
changing device, generally proves very 
successful for variable-speed demands. 
The constant speed characteristics of 
the induction motor make this type es- 
pecially suitable for machine-shop ap- 
plication. When the load is put on a 
motor its speed falls until the induced 
electromotive force in the secondary is 
sufficient to develop the torque required 
for the load. | 

There are three types of motors 


based on the direct-current system the 
characteristics of which may be said 
to cover very completely the require- 
ments of machine-shop tool driving; 
namely the compound-wound, the series 
and the shunt-wound varieties. The 
first of these is applicable where small 
variations of speed are needed coupled 
With a large starting torque and when 
set for certain conditions this type of 
motor operates at a constant speed. 
The series motor has a variable speed 
with great starting torque and ean be 
controlled throughout its whole range 
of speed. It is however, very uneco- 
nomical, as the control is obtained by 
resistance in its cireuit, requiring an 
expensive controller on account of the 
heavy currents handled. The speed 
varies inversely with the load, so that 
at light loads the speed attained makes 
it dangerous to the eonstruction of the 
armature. This type of motor is very 
suitable for elevators, hoists or cranes. 
The shunt type may be deseribed as a 
constant-speed motor, as when it Is 
set to run at a given speed it will not 
vary much under a varying load up to 
its capacity. It is possible, however, to 
make the motor vary in speed in vari- 
ous ways. By varying the current in 
the armature, by varying the strength 
of the field and by varying the voltage 
apphed to the armature terminals, a 
variety of speeds may be obtained. All 
engineers will recognize that these 
eharacteristics make the shunt motor 
the most suitable of any type of direet- 
current motors for the purposes of 
machine-tool driving. By means of 
these three methods of control either 
singly or in combination with each 
other, this type of motor ean be made 
to fulfil the requirements of both vari- 
able and constant-speed machines. 
Cases occur in the electric powering 
of machine shops where it is possible 
to obtain current by purehase from a 
central power company delivering al- 
ternating current; a combination is 
then possible forming an alternating- 
current direect-current system, which 
has several points in its favor, especi- 
ally in the ease of works placed on a 
straggling site of large area. When 
power is thus obtained the voltage has 
to be reduced to the required value by 
means of transformers at the distri- 
buting board of the plant and the low- 
voltage alternating current can then 
be used for all power requirements ex- 
cept for driving variable-speed motors 


ELECTRICAL REVIEW AND WESTERN ELECTRICIAN 387 


and auxiliary apparatus. For machine 
shops there is this objection to the ar- 
rangement that they are reduced to 
practical idleness in case of a break- 
down at the souree of supply. When 
works have their own generating 
equipment, a system not subjeet to such 
eventualities, as well as an economical 
layout is assured; alternating current 
ean he used for all constant speed and 
lighting, while motor-generator sets 
or a rotary converter can be provided 
to supplement the system and to sup- 
ply the direct current for variable- 
speed motors and auxiliary apparatus. 

It has been found expedient in ma- 
ehine shops to provide an individual 
motor drive for drill-presses, radial 
drills and other machines of the class, 
which are usually provided with 
change-of-speed accessories; conse- 
quently a constant-speed motor is 
suitable. Direct-conneeted motors are 
also suitable to drive punches, shears 
and bending rolls; this type does not 
require variable speed, it follows that 
an alternating-current or direct-eurrent 
constant-speed motor is very suitable. 
Motors for actuating traveling cranes 
have become very general. The saving 
in power and other advantages of a 
carefully thought-out eleetrie-drive in- 
stallation for machine shops is now 
fully appreciated by all who have eare- 
fully studied the subject. 

—— ene 
Railless Traction. 

At the reeent congress, in Dublin, 
Ireland. of the Tramways and Light 
Railways Associtaion, Harry England, 
general manager of the Yorkshire 
Tramways Company, Ltd., Wakefield, 
England, presented a paper on ‘‘Rail- 
less Traction,” in whieh he gave an 
account of the three traekless-trolley 
systems now in suceessful use, both 
commercially and from an engineering 
standpoint, on the continent of Europe. 

The first deseribed was the Filovia 
system, which is operated in Italy over 
a total route of over sixty miles. In 
this system the patent Cantano trolley 
is used, whieh comprises an ordinary 
trolley pole and base, and a head con- 
sisting of a four-wheeled truek, con- 
nected to the pole by a ball and soeket 


joint. This allows the head to move 


. easily and to adapt itself to any irreg- 


ularities in the overhead line. The 
overhead work is similar to the over- 
head work for ordinary rail traction, 
with the ditferenee, of course, that 
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there are both positive and negative 
wires. This construction appears to 
answer admirably, and the trolley 
shows no disposition to leave the wires 
at high speeds, or when the vehicle has 
to move laterally in order to pass other 
vehicles traveling in the same direc- 
tion. 

In the Mercédés-Stoll system, as in- 
stalled in Vienna, motors of twenty 
horsepower each are fitted in the hubs 
of the rear driving wheels, so that the 
motors form an integral part of the 
driving wheels themselves, thus doing 
away with the necessity for any me- 
chanical transmission. The cable is 
carried through the interior of-the axle, 
and the armature of the motor is fixed 
keyed to the axle itself, and so acts as 
the nave of the wheel. The trolley con- 
_ sists of a frame or carriage fitted with 
four wheels, which runs on the tops of 
the wires, the current-collecting device 
being attached to the car by means of 
flexible cables. A pendulum weight is 
attached to the center of the trolley 


carriage to keep the latter balanced — 


and the wheels well pressed down on 
the wires. The conducting cable is 
wound round a small drum mounted 
on the chassis, and about twelve yards 
of spare cable are carried, which can 
be played out to allow the car to run 
on the whole width of the road. Four 
wires are used in Vienna. In other 
Places where only two wires (positive 
and negative) are erected, the drivers 
of passing cars interchange the trolleys 
by means of detachable cable contact 
boxes, which operation, it was asserted, 
does not usually take more than a few 
seconds. 

In the Max Schiemann system, in- 
stalled at Mulhausen, the trolley is sim- 
ilar to that used on the English tram- 
ways, with a pole from fourteen and 
one-half feet to sixteen feet in length. 
It is fitted with two sliding contacts, 
and the car can deviate for distances 
of ten feet on either side of the wires. 
The overhead work is similar in all re- 
spects to ordinary street-railway prac- 
tice, except that four wires are used. 

It was estimated that a trackless- 
trolley system could be fully equipped, 
provided current were purchased from 
a supply authority, at about $15,000 
per mile of route, though much would 
depend upon local conditions. With 
overhead line and cables at $7,500 per 
mile, five motor cars at $3,000 each, five 
trailer cars at $1,250 each, land and 
depot, $4,000, and spare parts, tools, 
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ete., $4,750, four miles of railless trac- 
tion would cost $60,000, as against an 
expenditure of $200,000 for a street 
railway of a similar length. The au- 
thor stated that the cost of working a 
railless traction system in Great Brit- 
ain has been estimated at 12.328 cents 
per car-mile, as against 12.988 cents in 
the case of an ordinary trolley street- 
railway system. 
eoe 

New Subways Proposed for New York. 

A plan for a subway calling for the 
expenditure of $100,000,000 has been 
offered to the city of New York by the 
Interborough Rapid Transit Company 
of that city. This is the sixth subway 
offer which the Public Service Commis- 
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sion now has under consideration. The 
six propositions involve an expenditure 
of $590,000,000. Proposals which have 
been made up to date are as follows: 


Company. Cost. 
Farrell-Hopper ....................5. $130.000,000 
Tri-borough | 4523-5 o08d ay Glow ec eetoees 125,000,000 


Interborough extensions ............ 100,000,000 
Wilgus freight subway............... 100,000,000 


80,000,000 
Inter- Terminal belt (Wiigus) 55,000.000 


The projected routes as well as those 
now in existence may be seen from the 
accompanying map. 

Although all of the companies. with 
the exception of the Continuous Transit 


eeree eevee 


eoeoecraeves 
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Company, propose that the city appro- 
priate the necessary $510,000,000 for 
construction, the city has only $60,000,- 
000 available for this purpose. 

aan. Ory eens 
Arnold Report on Pittsburg Traction. 

Bion J. Arnold, of Chicago, consult- 
ing engineer for Mayor William A. 
Magee in the study of the Pittsburg 
traction problem, has made several 
suggestions for the improvement of the 
street car accommodations of Pitts- 
burg, in a report of some length, sub- 
mitted to the mayor recently. 

He makes five suggestions, as fol- 
lows: Rehabilitate the physical prop- 
erty; secure new capital for improve- 
ments; provide for depreciation; re- 
route the entire system; provide ad- 
equate service. After suggesting this 
program he points out along what lines 
the traction situation may be expected 
to develop if a comprehensive program 
is worked out and adhered to. 

In reviewing the present troubles, he 
states that they are traceable largely 
to the following causes: Excessive ac- 
tual cost of property due to the lines 
having been rebuilt a number of times, 
and to expensive construction; non- 
paying extensions, due to general over- 
expansion in the effort to keep out 
competition; over-capitalization; ab- 
sence of a depreciation account; and a 
routing of cars that has been the result 
of development and not of design. 

In referring to the prolonged strug- 
gle which will ensue if steps are not 
taken to solve the situation in an ad- 
equate way, the report concludes: The 
question for the city and for the com- 
pany to decide at the present time is 
whether the struggle is worth while. 
Co-operation in the planning, building 
and operation of the system, publicity 
of plans and results and a fair divis- 
ion of the burdens and the benefits of 
operation would appear to be the best 
plan. One city, one system and ade- 
quate service is the object which should 
be worked for by all those charged 
with the responsibility of making de- 


cisions. 
— OO 


Electrification of Paris Railoads. 

As a means of relieving the conges- 
tion of traffic, a problem of increasing 
difficulty, the government, it is report- 
ed, recently decided to electrify the 
belt railroad of Paris and the railway 
service out of St. Lazarre station. The 
estimated expenditure is $40,000,000. 
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BOOK REVIEWS. 


“Railway Special Work.” By Walter E. 
Silsbee and Percy E. Blood. New York: 
McGraw-Hill Book Company, 1910. Flexible 
leather, xi + 107 pp. (6% x 4% inches) 82 
diagrams. Supplied by the Electrical Re- 


view Publishing Company for $2. 

This little book contains in compact 
form a mass of Information of aid in 
the ealeulation of frog work and spec- 
ial curves for use in the shop. Methods 
for the solution of over eighty prob- 
lems in special work are given, in many 
Instances accompanied by numerical 
examples. After an introduction on 
the use of the slide rule, which is 
strongly urged by the authors, the use 
of logarithms is briefly discussed. Then 
follow some thirty-five problems in 
simple curves, a number of problems on 
clearances and a series on reversed 
curves. Tongue-switch special work, 
crossings, cross-overs for street rail- 
ways, split-switech special work and 
cross-overs, Wve problems and transi- 
tion curves are treated successively in 
considerable detail. The book con- 
eludes with eleven useful tables, in- 
cluding logarithms of numbers in con- 
mon use, several tables of chords, data 
for laying out small curves, radii and 
middle ordinates of railroad curves, 
frog-spreads, transition curves, switeh- 
throws, and right-angled triangles. 


“Auto-transformer Design.” By Alfred H. 
Avery. London: E. & F. N. Spon, Lim- 
ited, 1909. Cloth, 60 pp. (S14x55g inches), 
25 illustrations. Supplied by the Electrical 
Review Publishing Company for $1.50. 


Auto-transformers are coming into 
more extensive use, particularly iir eon- 
neetion With the use of low-voltage 
tungsten lamps. In England this prac- 
tive is become so general that the au- 
thor has developed a considerable busi- 
Ness In the design and manufacture of 
auto-transformers, [n writing on this 
subject. therefore, he does so from 
praetieal experience with all details in 
the making of this apparatus. As a 
result his book is a thoroughly practi- 
eal book written in very simple lan- 
guage, The various steps in the dv- 
sign are clearly explained and reduced 
to the simplest possible terms. A typi- 
cal example is carried through all the 
diseussion so that the inter-relation of 
the magnetic and electrical features of 
the design is made evident. The chap- 
ter on constructional details gives a 
good idea of the assembling of the 
transformer. The only blemish in the 
book is a series of loose and partly mis- 


leading statements in the chapter on 
modern methods of illumination. While 
the method followed in the design is 
devoid of technical refinements, it is 
intentionally free from elaboration and 
suffices for the object aimed at. 


“A Pathfinder: Discovery, Invention and 
Industry.” New York: The Press Scrap 
Book, 1919. Flexible leather, 143 pp. 
(94%exb'14 inches), one steel engraving. 


This volume is the first of a series 
of educational biographical sketehes of 
eminent inventors, and very properly 
has as its subject one of the pioneers 
of the greatest industry of modern 
times. Edward (G. Acheson is the in- 
ventor of carborundum, artificial 
graphite oildag, aquadag and siloxi- 
eon. His connection with electrical af- 
fairs dates from the day in September, 
1850, when he entered Edison’s works 
at Menlo Park, although he had a vear 
previously designed and had construct- 
ed a dynamo. Doctor Acheson's early 
inventive achievements, his experiences 
at the Edison works and in installing 
plants in Europe, and the development 
of the inventions which later became 
associated with his name, all form in- 
teresting chapters in the life of this 
captain of industry. The greater part 
of the volume is an autobiography, and 
the personal touch which comes from a 
recital in the first persons adds much 
to its interest. The introduction and 
concluding chapters are written by an- 
other hand. The typographical ap- 
pearance of the volume is excellent. 


“Electrotechnieces.” By John Henderson. 
London: Longmans, Green & Company, 
1909, Cloth, xiv + 165 pp. (74x47 inches) 
>S illustrations. Supplied by the Electrical 
Review Publishing Company for $1.20, 


This is a laboratory manual contain- 
ing the outlines of eighty-seven experi- 
ments in what in this country would be 
called a course in electrical measure- 
ments. These notes in manuseript form 
have been the basis of the laboratory 
work of the evening students at the 
Borough Polytechnic Institute in Lon- 
dou for several years past. This course 
of experiments covers the laboratory 
work of three years, the first elemen- 
tary, the second dealing with direct 
currents and the third with alternat- 
ing currents. The book does not give 
the theory of the tests and instruments 
involved in the work, the supposition 
being that the student will use a sep- 
arate text on this subject. The direc- 
tions for each experiment are inten- 
tionally given in brief so that the stu- 
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dent will himself have to master the 
difficulties he encounters. In some ìn- 
stances the directions seems almost too 
brief, because it imposes too great a 
burden on the instructor to Impress 
on his students continually the num- 
erous precautions that must be observ- 
ed with delicate instruments; if a lab- 
oratory manual is used these may well 
be incorporated in it. Among the more 
difficult experiments taken up in the 
book are several on the use of poten- 
tlometers, photometry of Incandescent 
lamps, testing magnetic properties of 
Iron, construction of standard — cells, 
effidiency tests of a storage cell, cali- 
bration of a ballistic galvanometer, use 
of the Kelvin current balance, ete. The 
experiments given on dvnamos and 
motors and on alternating-current 
characteristics are quite simple. At the 
end of the book are given many useful 
tables of logarithms, natural trigono- 
metric functions, conversion tables and 
constants. wire tables, resistivities, ete. 
On the whole the book is an exeellent 
guide for the laboratory work it aims 
to cover, What criticism may be of- 
fered being directed rather at the al- 
most too ambitious character of the 
work proposed for evening students, 


“Solenoids, Electromagnets and Electro- 
magetic Windings.” By Charles R, Under- 
hill, New York: D. Van Nostrand Company. 
Cloth, 342 pages (5 by 7M% inches), illus- 
trated. Supplied by the Electrical Review 


Publishing Company for 82. 

e This book presents to the electrical 
industry concise data regarding the de- 
sign of clectromagnets, With a view 
to expanding the knowledge rewarding 
the action of solenoids and electromag: 
nets. the author made numerous fests 
eovering a long period, by means of 
whieh data he had deduced laws which 
will prove of value to engineers and 
students, especially in view of the want 
of accurate data on this subject on ae- 
count of the rapid development of re- 
mote electrical control and kindred 
eleetromechanieal devices. The eal- 
culations are presented in detail so that 
the reader may easily follow the 
method of arriving at results. A large 
number of tables and charts are in- 
cluded in the book making it one which 
should be weleomed by the electrical 
profession and manufacturers of elec- 


trical apparatus alike. 


“Electric Motors, their action, control 
and application.” By Francis B. Crocker 
and Morton Arendt, New York: D.. Van 


Nostrand Compan). Cloth, 241 pages (6-by 
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lied by the Elec- 
hes), illustrated. Supp 
ee E Publishing Company for $2.50. 


Compared with the amount of lit- 
erature on the design and construction 
of electrical apparatus, the operation 
of electrical machinery has received 
eomparatively little attention. In this 
book the authors have presented to the 
electrical industry information that 
will undoubtedly prove useful to those 
who operate or are interested in the 
operation of electrical motors. The 
subject, as treated by the authors, 1s 
necessarily technical because it not 
only involves the mechanical factors, 
speed and torque but also the electrical 
quantities, voltage, current and flux. 
Any or all of these five quantities vary 
and are affected by other quantities or 
conditions. Hence, the problems are 
analyzed and solved with thoroughness 
to obtain results of real value, and 
while these operations prohibit a pop- 
ular treatment of. the subject, care has 
been taken to explain each step or re- 
sult as clearly as possible and to illus- 
trate each case, when possible, by a 
specific numerical example based upon 
standard commercial motors. The gen- 
eral method adopted in this work is 
based upon the consideration of coun- 
ter electromotive force and its rela- 
tion to impressed electromotive force as 
the important criterion of motor action. 

———_—_—~+--¢_____ 
Bids Wanted for Electrical Supplies. 


The Bureau of Supplies and Accounts, 
Navy Department, Washington, D. C., 


is asking for bids (opening August 30, 


1910) on the following electrical sup- 
plies: 3,000 feet of telephone cable, 
5,000 feet of copper conductor, 1,000 
arc-lamp globes, all for delivery at the 
Brooklyn Navy Yard; and one turbo- 
generating set for the Charleston (S. 
C.) Navy Yard. The schedule numbers 
for the above are 2,811, 2,811, 2,815, 
and 2,815, respectively. Schedules may 
be obtained on application to the 
Bureau, or to the navy pay office near- 
est each navy yard. 
— e 


Navy Department Awards Contracts. 


The Navy Department has awarded 
the contract for supplying twelve sets 
of wireless telegraph apparatus for the 
Brooklyn Navy Yard to the National 
Electric Signal Company, of Pittsburg, 
at $45,341; and for six electric cap- 
stans for the Norfolk Navy Yard to 
the American Ship Windlass Company, 
of Providence, at $14,000. F. 
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Financial Reports of Electrical 
Companies. 
Gross earnings of Massachusetts 


Electrie during July showed an in- 
erease of $71,200, as compared with a 
decrease of $12,000 during June. For 
ten months gross earnings have in- 
creased $466,942, and there is little 
question that for the twelve months to 
September 30 the increase in gross earn- 
ings will reach $50,000, while that fig- 
ure will probably be exceeded. 


SCHENECTADY RAILWAY. 
The report of the Schenectady Rail- 
way Company for the quarter ended 
June 30, 1910, compares as follows: 


1910 1909 
Gross earnings .......-eeee- $294,558 $247,594 
Net earnings .....ce eee aneee 110,444 85,465 
Other income ....ssesesses.e 2,704 3,747 
Total income .........c cece 113,147 89,212 
Surplus after charges........ 88,773 64,542 
—— e 


Interstate Commerce Commission 
Ruling. 

In the recent decision in the matter 
of the complaint of the Commercial 
Club, Traffic Bureau, of Salt Lake City, 
Utah, against the Atchison, Topeka & 
Santa Fé Railway Company, et al., be- 
fore the Interstate Commerce Commis- 
sion, the following rates among others, 
were brought into issue: 

West bound commodity rates from 
Chicago, the Mississippi River and the 
Missouri River, to Salt Lake City. 

East bound rates on certain products 
of Utah to the Missouri River, the Mis- 
sissippi River, and Chicago. 

Passenger fares in both directions be- 
tween Salt Lake City, Ogden, and Pro- 
vo, on the one hand, and Denver, Oma- 
ha, Los Angeles, San Francisco and 
Portland, upon the other. 

The findings of the Commission have 
been, in part, as follows: 

Present westbound commodity rates 
from the above named eastern points 
of origin to Utah common points are 
found to be unreasonable to the extent 
which they exceed those which are 
named below. 

Present eastbound rates on certain 
products of Utah to the Missouri River, 
the Mississippi River, and Chicago are 
found to be unreasonable to the extent 
that they exceed those named below. 

In this case, as in the Spokane ease, 
it has been decided that no order 
changing the rates will be made at the 
present time, but during the months of 
July, August and September, accurate 
accounts must be kept showing the dif- 
ference between the receipts upon traf- 
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fic actually moved under the present 
rates and what those receipts would 
have been on the same traffic had the 
rates proposed below been in effect. 

Either party may, on or before Au- 
gust 15, 1910, file with the Commission: 
any objection to the rates found by 
this decision to be reasonable, but not 
yet made the subject of an order; and in 
this, as in the Spokane case, it is hoped 
that matters will be in shape for final 
adjustment by November 1, 1910. 

In the commodity rates named, three 
territories are observed: Missouri Riv- 
er and common points, designated as 
‘Missouri River;’’ Mississippi River 
and common points, as ‘‘ Mississippi 
River,” and Chicago and commor 
points, as ‘‘Chicago.”’ 

Among the rates named are the fol- 
lowing: 

From From From 
Chicago Mississip- Missourf 
pi River. River. 
Insulators, terra cot- 

ta, clay, glass, or 

porcelain, including 

insulators similar 

to conduits for use 

in buildings for pro- 

tection against fire; 

telegraph pins and 

brackets, in boxes, 

barrels, crates or 

hogsheads, minimum 

carload weight, 30,- l 

000 pounds ....... 90 86 l 72 
Anchor rods for tele- 

graph or telephone 

poles.minimum car- 


load weight, 30.000 
pounds 


Copper Market. 

A recent item from the Wall Street 
Journal states that the copper market 
continues firm and sales are holding up 
fairly well, most of the business being 
done on a basis of twelve and five- 
eighths cents a pound. Producers he- 
lieve copper will be selling above thir- 
teen cents before the close of the 
month. 

In addition to the sale of 12,000,000 
pounds made to a western corporation 
recently an eastern concern has taken 
8,000,000 pounds on a basis of twelve 
and five-eighths cents. Total sales of 
the metal since the buying movement 
began are estimated at close to 100,- 
000,000 pounds. Of that amount the 
United Metals Selling Company has 
sold about 60,000,000 pounds. 

—— ee 

Electric Combinations in Germany. 

It is reported by the Frankfurter 
Zeitung that negotiations are proceed- 
ing between the Berlin General Electric 
Company and the Felten & Guilleaume- 
Lahmever Werke, Mulheim, with a 
view to forming a close working agree- 
ment between these two important 
German electrical undertakings. 


i —No, X 


> Present 
tS Woy! 
had the 
offret, 
fore An- 
MDilsstog 
ound hy 
hut nat 
rand ys 
Is hoped 
Or fs, 
Ot 
d. thre 
uri Rir- 
atel 43 
| River 
So 


DNAT 


he fel. 


August 20, 1910 


391 


New Electrical and Mechanical Apparatus and 


General Electric Speed Controllers. 

The General Electrice Company’s 
type CR-164 speed-controlling rheostats 
are so designed that they combine in a 
single box both armature and field 
regulating rheostats, and all speed 
changes are effected by movements of 
a single rheostat arm, which is auto- 
matically held in any position by a 
mechanical device. The line ineludes 
rheostats designed for ‘‘machine tool’’ 
service where full-load current is taken 
at the lower speeds in order that the 
motors may maintain a constant 
torque, and also for ‘‘fan’’ service 
where load increases with speed. 

For protection from failure of volt- 
age and the consequent danger of 
power being again thrown on the line 
without resistance in series with the 
motor armature, they are provided 
with a no-voltage release attachment. 
Upon failure of the voltage, the re- 
taining magnet is demagnetized, re- 
leasing the arm and a spring instant- 
ly returns it to the off position, mak- 
ing it absolutely impossible to close the 
armature circuit without cutting in all 
the armature controlling resistance. 


_ The no-voltage release coil is connected 


directly across the line in series with 
a resistance and is thus independent 
of the curent of the motor field and 


SPEED-CONTROLLING RHEOSTAT. 


will protect any motor with which this 
rheostat may be used. 

The contact segments are of liberal 
size and so designed that they may be 
very easily and quickly renewed. The 
resistance units are of an improved de- 
sign so constructed as to be non-frag- 
ile and thoroughly ventilated. 

Type CR-165 rheostats are the CR- 
164 rheostats described above with the 
addition of an overload release coil. 


‘Appliances. 


Roller-Smith Fault Spotters. 

The Roller-Smith fault spotter, shown 
herewith is a special form of slide- 
wire bridge in which the slide 
wire itself, instead of being stretched 
out straight and of low resistance, is 


ROLLER-SMITH FAULT SPOTTER. 


wound spirally around a mandrel of 
insulating material, which mandrel is 
itself bent into the shape of a circle. 
By this expedient there is made feasible 
the use of a wire length in excess of 
that in any conventional bridge and in 
conscquence there is a slide wire re- 
sistance of over 200 ohms. With a slide 
wire having a resistance as high as 
this, the sensibility of the apparatus 
and consequently the accuracy with 
which measurements may be made in 
the ordinary run of testing encountered 
in telegraph and telephone practice is 
greatly enhanced. 

The slide wire above described is 
mounted underneath the top plate of 
the instrument where it and the con- 
tact movable thereon by turning the 
central hard rubber button are pro- 
tected from damage and kept free from 
dirt. 

The fault spotters are made in two 
styles, one of them, the ‘‘Galvanometer 
Model,’’ having self-contained batter- 
ies and a high sensibility d’Arsonval 
galvanometer, the other, the ‘Plain 
Model,” which has neither batteries 
nor galvanometer, but which is sup- 
plied with terminal posts so that an 
external current source and external 
means of detecting balance (generally 
a telephone receiver) may be employ- 
ed. The galvanometer of the ‘‘Galvan- 


ometer Model’’ is permanently secured 
within the casing, the top plate and 
the batteries being removable without 
disturbing it or touching any wiring 
connections. It is equipped with a 
zero adjuster operable from the outside 
of the case. 

The plain model has a push button 
key in the circuit to the external 
means of current detection so that if 
a telephone receiver is used for that 
purpose, manipulating this key will 
eause the clicking necessary with this 
mode of working. 

These instruments are made by the 
Roller-Smith Company, 203 Broadway, 
New York, N. Y. 

e 
Novel Advertising Scheme Attracts At- 
tention. 

The effectiveness of reflecting cur- 
rent events into advertising was well 
proven by the Baltimore office of the 
Westinghouse Electric and Manuface- 
turing Company, who enacted in minia- 
ture in its show window the Jeffries- 
Johnson fight. 

Two light rubber balls decorated in 
white and black, respectively, were 
made to danee back and forth in a 
diminutive arena. Their energy war 
imparted to them by the breeze of an 
eight-inch fan helow a screen in the 
eenter of the arena. The balls were 
driven to the rail by the shaft and 
bounced merrily back to bump into 
each other in the center. 


DIAGRAM OF ADVERTISING DEVICE, 


The exhibition drew a constant 


crowd, and was very effective in ceall- 
ing attention to the window display of 


Westinghouse fans. 
—_——_~>-o--—__—_-_ 


Copper Exports. 

Exports of copper for the week end- 
ed July 14, were 4,325 tons, as com- 
pared with 12,986 tons last year, and 
10,343 since July 1, as compared with 
18,968 last vear. 
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_ Garborundum Lightning -Arresters. 

A new type of lightning-arrester US 
ing a block of carborundum in place 
of an air gap has been introduced for 
use on telegraph and telephone train- 
dispatching circuits. The  carborun- 
dum is mounted between carbon elec- 
trodes and has a high enough resistance 
to prevent leakage of line current to 
ground, athough it readily permits 
static eharges or heavy charges induced 
hy lightning to pass through to ground. 

A number of these arresters when 
installed on railway dispatching cir- 
cuits qiickly showed that they are su- 
perior to the air-gap type of arrester in 
climinating the sharp annoying cheks 
in the receiving instruments that are 
caused by static charges on the line. As 
{hese arresters do not employ a porce- 
ain or slate base they are more substan- 
tial and less liable to breakage. 

These arresters are known as 
“Brach” types No. 20 and No. 21. 
They are made by the L. S. Brach Sup- 
py Company, 143 Liberty Street, New 
York City. 

— eo- 
Ingenious Electrical Device. 

There has recently been placed upon 
the European markets a switeh which 
gives seven, or more, variations of en- 
ergy and economizes the voltage pro- 
portionately to the power nsed. The 
different degrees of economy are re- 
flected by the meter with precision and 


FIG. 


the power is under absolute control. 

The device can be used in place of, 
or in conjunction with the existing 
switch and it is said, will effect a ma- 
terial saving in current when used for 
domestie purposes. 
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2.--SCHUG GENERATOR. 


Schug Generating Outfits. 

The constantly increasing demand 
for small lighting and power units for 
use in launches, country homes, iso- 
lated factories, ete., has induced the 
Electric Company. Detroit, 


Schug 


FIG. 1.—LIGHTING SET, COMPLETE. 


Mich.. to bring out an exceedingly 


-simple, reliable and _ efficient Hne for 


such service. 
The generators are made either mul- 
tipolar or bipolar. according to the 


size, and are furnished in various ea- 


pacities and in voltages ranging from 


ten to 110 volts. These generators 


WESTERN 


have self-oiling bearings and sliding 
hases and are fitted with a large com- 
mutator and high-duty graphite car- 
bon brushes. In short, the entire de- 


sign of this generator has been very 


carefully worked out. and the manu- 
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facturer guarantees them to give per- 
fect satisfaction. 

Fig. 2 is a view of the generator 
supplied with these outfits. Fig. 1 
illustrates a complete low-voltage out- 
fit, including the well-known Schug 
storage battery, which is used In con- 
nection with it. 

A low-voltage frequently 
possesses advantages over other sys- 
tems due to the low initial cost, sim- 
ple arrangement, small 
number of battery cells, ete., and at the 
same time is easy to operate. The use 


system 


switchboard 


same time is easy to operate. 
—_——___=-2-@___——- 


The Energy Used in Telephone Service. 

From careful tests conducted by the 
New York Telephone Company it has 
been found that the handling of one 
million messages requires the expendi- 
ture of 900 kilowatt-hours of electri- 
cal energy on the average. 


—__>--->—_——_—_—"—_ 


New Western Electric Headquarters in 
Milwaukee. 

The new Western Electric headquar- 
ters in Milwaukee was formally open- 
ed on July 28. The store, which is lo- 
cated at 378 East Water Street, is one 
of the finest equipped electrical sup- 
ply stores in Milwaukee. 

The accompanying illustration shows 
the exterior of the new store, which is 
a four-story and basement building de- 
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STORE IN MILWAUKEE. 


voted exclusively to displaying and 
storing telephone and power apparatus 
and electrieal supplies of every deserip- 
tion. The growth of business in Mil- 
waukee led to the establishment of the 


fine new quarters. 
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Green Polishing and Buffing Motors. 

The W. Green Electrie Company, 81 
Nassau Street, New York, N. Y., hav- 
ing been awarded the government eon- 
tract for several polishing and buffing 
motors to be used In the new torpedo 
station at Newport, R. IL, reports that 
upon the completion of this order the 
machines were passed by the United 
States Board of Inspection as meeting 
every requirement. 

The Green polishing and buffing 
motor is made for use on both alter- 
nating and direct-current circuits. The 
motor is self-starting, noiseless in op- 
eration, enclosed so as to be dust and 
waterproof and is portable. It is 
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The New Telephone Exchange at Ka- 
lispell, Mont. 

A complete new common battery 
telephone system has recently been in- 
stalled by the Western Electrie Com- 
pany at Kalispell, Montana, for the 
Northern Idaho and Montana Power 
Company. With the completion of this 
plant the community of Kalispell is 
provided with an up-to-date, efficient 
telephone system whieh will give serv- 
ice comparable in every way with that 
in the largest cities. 

The new installation 
subscribers” switchboard, wire ehief’s 
desk and chief operator’s desk. AHN 
equipment for completing long-distance 
connections, power plant for supplying 


comprises a 
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aud giving the operator means for de- 
termining the cause of complaint by 
listening on the circuit of any subserib- 
er or operator without their knowledge 
and ascertaining the deportment of 
both while conversing. Trunk circuits 
to other parts of the telephone system 
are provided, enabling the chief op- 
erator to secure immediate connection 
with the manager's department, the 
wire chief's desk, ete. 

Testing circuits and plugging-up lines 
sufficient to permit trouble to be rapid- 
lv cleared up have been arranged on the 
Wire clief’s desk. All tests can be 
made with accuracy, ease and dispatch. 
Trunk lines connect the various parts 
of the telephone system with this desk, 


equipped with patented interlocking 
chucks, adjustable to either the right 
bea or left side of the shaft. The speed 
io controller is contained in the base of 
the motor, as shown in the aceompany- 
ing illustration. 

These machines may be instantly at- 
tached to any incandescent lamp socket 
or power circuit and are always ready 
for use. The eut illustrates brush and 
ety buffing wheels on spindles in position, 


bringing the wire chief into immediate 
touch with any part of the system. 

In the terminal room the arrange- 
ment of the many wires has been made 
so as to reduce to a minimum the pos- 
sibility of trouble and to facilitate the 
clearing up of any trouble. 


energy to the system and outside con. 
struction, Including poles, lead cable. 
wire and subscribers’ sets. 

The subseribers’ board 
two sections of standard Western Elec- 
trie No. 1 equipment, having seven 
panels and three operators per section. 


consists of 


GREEN BUFFING AND 
also the drilling, grinding, burr, emery, 
sandpaper, saw and lap chucks, extra 
long buffing spindle, single and three- 
cone pulleys, grindstones and adjust- 
able plug and cord. 

The Green motor is made in sizes 
ranging from one-seventh horsepower 
to two horsepower and is supplied in 
either variable or constant-speed types. 

———__-~>--e_--__— 

That the General Eleetrie Company 
is convinced of the smokeless opera- 
tion and high effieieney of the Tavlor 
gravitv-underfeed stoker is shown by 
a third order received recently by the 
American Ship  Windless Company, 
Providence, R. I. This order is for 
two six-retort stokers to be used un- 
der two 525-horsepower Stirling boil- 
ers in its plant at Pittsfield. Mass. 


OLISHING 


MOTOR. 


Four operators’ positions are used tor 
taking eare of the loeal subseribers’ 
service, While one operator handbes toll 
and rural calls. The switehbard is 
capable of accommodating 4,600 sub. 
scribers’ lines, fiftv rural lines and toll 
and pay station lines. 

The exterior of the | switehboard. 
Which is constructed of Brazilian ma. 
hogany, highly polished, makes ìt an 
ornament in the remodeled telephone 
quarters of the Northern Idaho and 
Montana Power Company. 

The woodwork of the chief opera- 
tor’s desk is made to match that of 
the subseribers’  switehboard. This 
desk is provided with lines for eonnec- 
tion to the switchboard for properly 
supervising the work of the operators, 
receiving complaints from = subseribers 


CHIEF OPERATOR'S 


AND SUBSCRIBERS’ SWITCHBOARD. 


The power plant consists of a twen- 
tv four-volt storage battery for the lo- 
cal supply and forty-eight-volt storage 
Latteries for the toll supply, with a 
gas-engine-driven charging generator 
ior supplying energy to the batteries. 
This charging generator is one of a 
speclal construction, designed for the 
charging of storage batteries without 
Introducing magnetie and commutat- 
ing noises on the telephone circuits. 
I> the event of any accident to the 
storage batteries the exchange may be 
supphed with power direet from the 
machine without any noise interfering 
with transmission. 

The storage battery has sufficient ca- 
pacity to carry the exchange a number 
of hours in case anything should hap- 
peu to disable this generator. Dupli- 
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cate ringing outfits were furnished for 
the telephone system and connected to 
separate circuits. 

In laying out this telephone equip- 
ment extra precautions were taken be- 
cause of the network of wires carry- 
ing electric current of both high and 
low potentials in and around Kalispell. 
It is necessary to protect the apparatus, 
subscribers and employes against 
these currents as well as against light- 
ning. <A wall type frame is furnished 
and on this the subscribers’ lines ter- 
minate, continuing through the cable 
to the main distributing frame. En- 
tering the main distributing frame on 
the horizontal side the lines are carried 
through the frame by means of jumper 
wires to the switchboard or arrester 
side, where they are further protected 
from sneak currents and heavy light- 
ning discharges by means of heat coils 
and lightning arresters. This gives 
absolute protection against any outside 
disturbing currents, whether of large 
or small proportion or whether static 
„or dynamic in character. 

—_——___-_so-- 

The New Harrison Aertube Heater. 

A new direct fuel-to-air heater sys- 
tem, known as the harrison aertube 
heater system is being placed onthe 


market and is meeting with great suc- , 
The reasons for this are evident : 
from the plan of the Harrison heater. 
The hot gas from the fire strikes di- ` 


cess. 


rectly on the heating tubes, and is dis- 
tributed among these by baffle plates. 
The transfer of the heat of the fire 
to the air passing through the tubes 
is direct and immediate. It begins just 
as soon as the fire is started. 

While the Harrison system is applic- 
able in any type of building, it is espe- 
cially satisfactory where the heating 
system must also provide mechanical 
ventilation, as in schools, churches, 
theaters and other buildings of more 
or less public character. It is particu- 
larly adapted to buildings which do 
not require steam for power purposes, 
but which have electric power, such as 
car-barns; and also for factories with 
hydroelectric power. It serves par- 
ticularly well in garages, where the 
gathering of explosive vapors must be 
prevented ; and equally well where dust 
needs to be cleared from the air. 

The Harrison aertube heater is made 
in tubular units or sections of thirty- 
two tubes each, the tubes being four 
inches in diameter, four feet long, and 


supported at the ends in cast-iron tube 
plates. The patent joint between each 
tube end and the tube sheet consists 
of a ring of molded composition pack- 
ing held in place by a cast-iron expan- 
sion ring. It is flexible enough to al- 
low for expansion and contraction, yet 
absolutely prevents any gas from the 
furnace getting into the air. The dif- 
ferent parts of the casing are jointed 
on the same plan; the composition 
packing being held in place by cover 
plates held by through bolts. 
Maintenance cost of the Harrison 
heater is low, since the parts are all 
of standard sizes and inierchangeable. 
Consequently the average mechanic can 
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ings is to be heated, since the gas can 
be piped from a central producer to 
aertube heaters in the various build- 
ings. 

— eoe 

A Radium Safe. 

A remarkable safe, the first of its 
kind ever constructed, has been made 
by an English firm of safemakers for 
the British Radium Corporation. It 
has been specially constructed for the 
storage and protection of radium, and 
though only about three feet in height 
it weighs a ton and a half. Great inge- 
nuity has been exercised upon the de- 
sign and construction in order to make 
it, as far as possible, proof against the 


NEW HARRISON AERTUBE HEATER. 


very quickly make the few repairs that 


may be needed. Such need is rare be- 


cause of the durability of the cast iron 
sections, and the fact that the tubes 
are more lasting than any others pre- 
viously constructed of light weight ma- 
terial. The aertube heater is the only 
one of this type on which repairs can 
be made while it is in operation. 

Fuel adaptibility is another particu- 
larly strong feature of the Harrison 
aertube. While coal is the usual fuel, 
the aertube works remarkably well on 
the exhaust from gas engines, from for- 
ges, ovens and the like; and such other- 
wise waste heat can if necessary be 
used in combination with the burning 
of fuel on the grate to make up any 
deficiency. Crude oil gives excellent 
results. Producer gas is a highly sat- 
isfactory fuel when a group of build- 


skill of the most expert burglars and 
against all risks of loss by reason of 
emanation. 
——__@---@—____ 
Officials of Federal Sign System Hold 
Convention. 

The first annual Convention of the 
Federal Sign System (Electric) was 
held at the Hotel Moraine, Highland 
Park, Ill., August 4, 5 and 6. 

A very enthusiastic gathering of the 
company’s officers and branch office 
managers was the result. Business 
sessions were held each day, and a ban- 
quet was given on Friday evening, at 
which nearly fifty persons were seated 
at the table. 

The enthusiasm shown at the con- 
vention was the keynote of the com- 
pany’s rapid growth, and prophesied 
inereased success for the future. 
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Current Electrical News 


CONTINENTAL EUROPE. 
(Special Correspondence.) 


Paris, AUGUST 5, 1910.—In the Jura region of France and 
near the Swiss frontier there is to be installed a ligh! electric 
railroad, which will be of interest in many ways. Owirg to the 
mountainous character of this region the new line is likely to 
prove very attractive to tourists. The railroad is to be built from 
Bellegarde, one of the principal stations on the Paris-Lyons-Medi- 
terranean railroad system running to Geneva, and the locality of 
‘Chezery, passing by the communes of Luncrans and Confort. Con- 
siderable engineering work in the wav of viaducts. bridges and 
embankments will be needed here. Among the bridges I may 
mention the Montanges bridge, which has a single span of 200 
feet and a height of 202 feet. The road winds around the rocky 
heights of the Jura for most of its course and ends at a point 
near the Valserine stream, upon which a turbine plant will be 
erected for supplying the current. The flume leading from the dam 
is partly to be cut in the rock and in part of reintorced concrete. 
For the first part of the plant the Thomson-Houston Company is 
to furnish two direct-current generators of 500-horsepower each. 

St. Menchould, France, as well as the town of Aloxe-Corton, is 
to have electric lighting plants installed. The commune of 
Gaillac is considering a project for combined gas and electric 
lighting. For the docks of the canal which connects the town of 
‘Caen with the English Channel there will be used electric lighting 
to a considerable extent. This includes the basins of the canal 
which are located at Caen and also a portion of the canal proper. 

In the Pere Lachaise station of the Paris subway there has 
‘been installed a rolling staircase, which takes the passengers up 
to the surface. Where the subway runs at a considerable depth 
below the ground, as is the case at some points. there are many 
stairs to climb, and this is recognized as a disadvantage. The 
‘company ts, therefore, making tests of the rolling staircase in 
order to find out in just what way to apply it at the stations in 
which it is most needed. The present System appears to Work 
very well. 

Electric traction is to be used on a section of the state rail- 
roads in Baden, Germany. The section extends from Freilassing 
to Berchtergaden, and it has been decided to erect a turbine plant 
at Reichenhall. one of the stations of the line. Power is to be 
secured from the Saalach stream, and the plans call for the install- 
ing of four turbine units of 2,560 horsepower each. The turbines 
are built by the Berglieb-Hansen firm and are to work upon a head 
of water of fifty-five feet. 

Concerning the project for electric traction lines in the region 
‘of Bayonne, France, lying near the Pyrenees and the Spanish 
frontier, it has now heen decided to construct several lines which 
will connect the important localities of the sea-coast region and 
will make a complete circuit. Starting from Bayonne, there will be 
a line running to the well-known watering place of Biarritz and 
from thence to Hendaye. The remainder of the system takes in 
the localities of St. Jean de Luz, Peyrehorade and Cambo, returning 
to Bayonne. 

In Austro-Hungary the town of Gries is taking measures to 
erect an electric incline which will mount one of the adjacent 
heights. An electric railroad will be constructed which is to start 
from Dunakesz and will take in a number of communes. Another 
electric line is to run between the towns of Miscolez and Hejocsahba, 
From Hainsbach, a station on the Austrian state railroads( Böhmer 
railroad) an electric line will be built as far as Hieigersdorf. It 
is to be a standard-gauge railroad and will run by way of Lobendau. 


: A. de C, 
GREAT BRITAIN. 


(Spicial Correspondence.) 


LoNpoļx, Jury 29.—At the joint meeting of the British and 
American Institutions of Mechanical Engineers in London, five pa- 
pers were presented upon the question of the electrification of rail- 
ways, and the result of hearing these and the discussion upon 
them leaves one's thought upon the matter somewhat confused. 
George Westinghouse in his paper pleaded for the evolution of 
one system of electric traction which could be universally adopted, 
and favored single-phase installations. W. B. Potter prophesied 
that the high-tension continuous-current system. up to say 2,000 
volts, would practically supersede all others, and predicted that the 
Single-phase system would soon be abandoned in America, while 
H. N. Hobart presented an elaborate series of comparative figures 
to show how much better continuous current at 600 volts was than 
Single-phase. Then Mr. Scott of America suggested that Mr. Ho- 
bart’s conclusions were not wholly reliable because certain of his 
assumptions were inaccurate, and within the next few minutes a 
telegram was received from Philip Dawson. regretting his inability 
to be present and refute Mr. Hobart’s conclusions. Later, a rail- 


way manager rose to suggest that it Was better not to have a stand- 
ard system because heavy suburban passenger traffic needed differ- 
ent treatment to heavy freight traffic. Taking all things, not very 
much progress was made towards arriving at a standard system, 

The supply of fittings and the wiring of houses by municipali- 
ties owning electric plants is still occupying a good deal of atten- 
tion, and municipalities generally are being asked to support the 
promotion of a bill in Parliament next season giving them such 
powers. 

A line of tramways, in which two trolley wires are used for 
each track, has been opened in London by the London County 
Council. This system had to be adopted on account of the objec- 
tions of the Admiralty in respect of Greenwich observatory. In 
connection with tramways within a certain defined radius of the 
observatory, the Admiralty was granted an absolute veto in imposing 
its own conditions upon which they shall be constructed. A clause 
to this effect has been inserted in the London County Council 
tramways bill of this session. 

The action against the West Ham corporation in which it 
was charged with having illegally borrowed certain sums of money 
for the electricity undertaking, has resulted in a decision adverse 
to the corporation. The only effect is that the Local Government 
Board will now have to legalize these borrowings, for as the over- 
drafts on the bank, which constituted the borrowings in question, 
have been repaid, there is no question of having to refund moneys 
borrowed. 

The continued success of the single-phase system of electric 
traction on the South London line is an interesting answer to those 
in this country who are continually decrying this method of electric 
traction. So satisfied with the system are the directors of the 
London, Brighton and South Coast Railway that considerable exten- 
sions have actually been started, and it was announced at the half 
yearly meeting of the railway company that as a result of these 
extensions a new arrangement had been made with the electric 
supply company Which will bring about considerable reduction in 
the cost of electrical energy. 

Two 3.000-kilowatt Curtis turbines have just been added to the 
Bradford Corporation electricity works. 

The Middlesex County Council, which owns an extensive sys- 
tem of electric tramways in its county, is proposing to use the 
trackless trolley system in certain districts where the roads are 
Narrow, and the cost of widening would be prohibitive. 

An interesting experiment with telephoning to a train in motion 
has been carried out between London and Brighton by H. von 
Kramer. The system is really an induction wireless system, al- 
though wires are laid along the track. A large coil encircles one 
coach, the track wires being parallel with the running rails. Speech 
was maintained between a signal box and the train while the latter 
was running at full speed. It is said that the fifty miles of line 
between London and Brighton is to be equipped with the system 
in a few months’ time. 

Objection is being offered by the North of England Steamship 
Owners Association to the proposal to render wireless installations 
compulsory upon all ships carrying fifty or more passengers, G. 


EASTERN CANADA. 
(Special Correspondence.) 


OTTAWA, ONT., Ataust 13.—It is announced that the Healey 
Falls Development Company has sold its property at Healey Falls, 
near Belleville. Ont., to the Sey:nour Electrice Power Company 
and that the latter company will develop the water power at that 
point. 

Although the new power development of the Sherbrooke Rail- 
wav and Power Company, of Sherbrooke, Quebec, has only been 
under construction since the first of July last, it is stated that 
the officials ot the company have already found that they will 
not have enough electrical power to meet the demands for it in 
and abovt the city of Sherbrooke. As a result they are now 
negotiating for the purchase of another power on the St. Fran- 
cis River, near the city. This power will double the supply. 

The city of Windsor, Ont., is advertising for sale the surplus 
of the Niagara power that it expects to receive but will not 
require for its own use. It is to get from the Ontario Hydroelec- 
tric Commission about 15.000 horsepower, of which it will need 
not more than 2,000 horsepower. It is expected that the balance 
will be sold to the Tunnel company for international use and to 
Detroit manufacturers, The question of allowing this export of 
power to Detroit has therefore reached the point where a decision 
on the part of the provincial government cannot be long delayed. 
The consent of the Dominion government will also have to be 
obtained. 

The difficulty concerning the water powers along the line of 
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the 'rrent Valley canal has been settled by the department of 
railways and canals here. Numerous concerns sought the powers, 
but those to whom they have been assigned secure them on con- 
dition that certain lands required for canal purposes be acquired, 
and also that the department be relieved of liability for damages 
for flooding of lands. At dam No. 2 the power goes to the Trent 
Power Company or the Seymour Power Company, to be arranged 
between themselves. The rate is to be determined, and for the 
town of Trenton 500 horsepower is to be reserved. At dam No. 
1 the power is to be allotted free to the Trenton Power Company, 
the Trenton Electric Light Company and the town of Trenton. 
The construction of the Ontario Hydroelectric Commission’s 
power transmission Jine from Niagara Falls is being pushed ahead 
with all speed. It is said that when the line is completed there 
will be over 3,000 miles of cable. Of this more than 800 miles 
have already been put in place. Some 150 men are now employed 
on cable work. The wires have been placed over the Welland 
Canal and the line completed between the Falls and Dundas, a 
distance of sixty miles, over which are strung ten cables, making 
600 miles of steel and aluminuin cables for the conduct of power 
and the arrest of lightning. From Watertown to Berlin, a dis- 
tance of thirty-five miles, six cables have been strung, or 250 miles, 


COMMISSION NEWS FROM NEW YORK. 


The New York Public Service Commission, second district, 
has granted the petition of the Black River Traction Company for 
permission to extend its line within the city of Watertown. The 
new line as authorized will extend from the present terminus at 
the intersection of Pearl] and Water streets in the city of Water- 
town through Pearl street a distance of 3,150 feet to a point oppo- 
site the plant of the Massey Machine Company. The traction 
company has obtained the necessary consent of property owners 
and a franchise for such construction from the city of Watertown, 
which franchise has been approved by the Commission according to 
law. There is a public demand and necessity for the proposed ex- 
tension, which will accommodate a large number of employees of 
the New York Air Brake Company and the Massey Machine Com- 
pany. 

The Commission has received an application from the Fonda, 
Johnstown and Gloversville Railroad Company for leave to issue 
the balance of its unissued bonds under its fifty-year first con- 
solidated general refunding mortgage of January 14, 1903, the 
proceeds of the proposed issue of bonds to be used to pay for addi- 
tions, extensions and improvements to the company’s line. 

The Commission has also received a petition from the Rochester 
Beit Line Railroad Company for a certificate of convenience and 
necessity and for permission to construct its road, fifteen miles 
in length, operated both by steam and electricity, and to be 
mainly a freight belt line connecting all railroads at Rochester: 
for permission to exercise franchises and for a determination as to 
the manner of crossing the streets, avenues and highways pro- 
posed to be crossed by it. 

The commission has served upon the New York State Railways 
the complaint of Morris Manson, of Rochester, as to alleged re- 
fusal of that cOmpany to carry certain newspapers in packages 
upon its cars in the city of Rochester for complainant. The com- 
plainant alleges that the company has filed its tariff with the Com- 
mission stating that newspapers in packages printed and issued 
in the city of Rochester will be carried on all cars at twenty-five 
cents per 100 pounds and that this tariff is now in effect. Subse- 
quent to the time this tariff became effective the New York State 
Railways has continued to carry all such newspapers at that rate, 
but has refused absolutely under any conditions whatever to carry 
any other newspapers. The complainant states thai he is the cir- 
culation manager or distributing agent for certain out-of-town 
newspapers, and has contracts with them in and by which he 
receives a certain percentage of the sales made within the city 
of Rochester and that the discrimination in the new tariff affects 
no one but himself as he is the only person interested in having 
newspapers carried on cars, outside of the Rochester newspapers. 


WISCONSIN COMMISSION NEWS. 


The Commission has granted the application of the Milwau- 
kee and Fox River Valley Railway Company for a certificate of 
convenience and necessity. This certificate gives the company 
authority to proceed with the construction and operation of a 
street and interurban electric railway which will connect Mil- 
waukee with the cities of Cedarburg, Newburg, Plymouth, Elkhart, 
Chilton, Appleton, Fond du Lac. Kaukauna and Menasha. The 
petition for the certificate was opposed by the Milwaukee North- 
ern Electric Railway. The new road will invade the Northern’s 
profitable field in Cedarburg and in some of the territory be- 
tween Cedarburg and Milwaukee. Considerable testimony was 
introduced to show that the new road could not be a commercial 
success. 

The Commission in its decision stated: “After carefully con- 
sidering the different estimates of the cost of construction, the 
volume of traffic. and the revenues to be derived therefrom, we 
are of the opinion that, while the project doubtless involves many 
uncertainties. these uncertainties do not create a risk of such 
magnitude as to justify this Commission in refusing the applicants 
the privilege of assuming it.” 

The possibilities of a rate war between the projected line 
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and the objectors was repeatedly touched upon during the hear- 
ings. Such a possibility unquestionably exists but it is within 
the province and power of the Commission to prevent such a 
rate war and to compel the competitors to charge such a rate 
as will be reasonable under all the circumstances. It wag made 
clear by the Commission that such authority would be exercised 
if occasion arose. 

The Commission has authorized the Badger Railway and 
Light Company to issue 100 shares of common stock of the par 
value of $100.00 each. The purposes for which the stock is to 
be issued are to supply the company with funds for defraying 
the ordinary expenses of its organization and for making the neces- 
sary surveys of a line of railway which it proposes to construct 
from the city of Whitewater to the city of Lake Geneva, Wiscon- 
sin, and for the doing of other things necessary for making an 
application for a certificate of convenience and necessity. The 
company is ordered to file with the Commission veriffed state- 
ments showing the entire proceeds of the stock sale and showing 


in detail the items to which the entire proceeds of the sale of 
stock are applied. 


IMPORTANT DEVELOPMENTS. 


(Special Correapondence.) 


WEBER RIVER AQUEDUCT TESTED.—The engineers and con- 
tractors of the Utah Light and Railway Company recently made a 
test of the aqueduct which will be used in connection the 5,000- 
horsepower electric plant near the mouth of Weber Canyon. The 
dam at the head of the conduit is also’made of concrete and rein- 
forced with steel. It spans the river at a point where it is 100 
feet wide, the dam being twenty-seven feet wide across the bot- 
tom and fourteen feet high. The gates regulating the flow of the 
waters of the river into the conduit and through the dam are regu- 
lated by adequate machinery placed in the interior of the dam. 
Every precautionary measure against the flood water season has 
been taken, and it is said by engineers that the dam is capable 
of controlling all the waters that can possibly flow down the Weber 
River channel. The power plant is to be started in the near future. 


LIGHTING AND POWER. 


(Special Correspondence.) 


CALMAR, IA.—C. Miller & Son, of Clermont, have been grant- 
ed an electric-light franchise here. 


NASHVILLE, ARK.—The J. C. Stephenson Lumber Company 
is to furnish electric lights for this city. 


WOODWARD, OKLA.—This city will vote August 17 on a bond 
issue of $30,000 for an electric light plant. . 


DONNA, TEX.—The Donna Gin and Power Company has been 
incorporated with a capital stock of $8,000. P 


UVALDE, TEX.—The new street lights have been instajled 
and Uvalda is now well lighted by electricity. 


ELGIN, TEX.—An electric light plant giving both day and 
night service was recently put in operation here. 


RIPLEY, TENN.—The new dynamo has been installed at the 
plant of the Ripley Light, Water and Ice Company. 
REDFIELD, S. D.—The council is about to let the contract 
for new boilers for the municipal electric light plant. . 
COLERIDGE, NEB.—This city has let the contract for a com- 
plete electric light plant to Foog & Ryan, of Sioux City. P. 
JEWELL, IOWA.—The Ames Engineering Company, which 
has the franchise, will soon construct an electric light plant. C. 
CRAWFORDSVILLE, IND.—Work on the construction of the 
buildings of the electric-light plant is now being pushed rapidly. 
NASHVILLE, TENN.—The Watauga Power Company has been 
authorized to increase its capital stock from $150,000 to $300,000. 
DES MOINES, IOWA.—The improvement leagues of East Des 
Moines are agitating for the erection of a new electric lighting 
system. C. 
HUMBOLDT, KAN.—The Stevens Electric Company, of Coffey- 


ville, has the contract to put in the electric light plant in oF 
city. 


° 


NEW CONCORD, O.—The new electric light plant is progres: 
sing nicely and will probably be completed before the first of 
September. 

PIERRE, S. D.—A power plant is being planned near Spearfish. 
It is proposed to tap the creek and carry the water through a tun: 
nel to the generating plant. 

PORT BYRON, N. Y.—This village is being wired and will be 
lighted by electricity. The work, which is in charge of G. Sweet, 
of Utica, will cost approximately $7,000. 

CRESSON, PA.—On August 5 the plant of the Cresson Electric 
Company was destroyed by fire with a loss of about $100.000. Elec 
tric light service cannot be restored for a month or more. 

FAIRMONT, MINN.—An ordinance has been passed 
council providing for the issuance of bonds for $30,000 
improvement of the electric light and water works systems. 

GYPSUM, KAN.—The machinery for the new electric-light Daa 
tas arrived and is being put in place. It is the company s ie 
to have the plant in operation by the latter part of this month. 
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August 20, 1910 


CLEVELAND, OHIO.—The Reserve Electrice Company, of Cleve- 
land. has been incorporated with a capital of $10,000; by W. F. 
Brooks, H. Craig, C. Raber, William J. Wilson, R. M. Zimmerman. 

BLOOMINGTON, ILL.—An electric-light plant is being in- 
stalled in the Catholic church at St. Joseph. About 200 bulbs are 
to be used at the main altar, besides the lights of the main room. 

RICHMOND, VA.—The work of laying conduits to carry wires 
for the ornamental illumination of Broad Street was begun recently, 
Each block is to have three ornamental iron poles carrying five 
lights. 

NANVOO, IA.—The Carthage Electric Light Company has let 
the contract for an entire new plant equipment. The new generator 
which is to be installed is a 125-kilowatt, 2,300-volt, alternating- 
current machine. 

LONGUERIEL, CAN.—The electric-light plant was put in serv- 
ice a short time ago and the city is now lighted by electricity. On 
the same dav that the light plant was started the railway system 
was put in operation. 

DEVINE, TEX.—The citizens of this place are offering a cash 
bonus for the location of a lighting plant here. Fenemen and 
Burnett have signified their intention of building this plant and will 
probably commence work soon. 

STREATOR, ILL.—The Illinois Light and Power Company ts 
considering the erection of a plant in this city but there is trou- 
ble about finding a sufficient water supply. A plant such as is 
proposed would cost about $500,000. 

LAKE GENEVA, WIS.—Thne Lake Geneva and Lake Delavan 
Electric Company has been incorporated by H. T. Windsor, L. C. 
Church, W. D. Church, L. R. Roban and H. H. Lawrence. The com- 
pany has a capital stock of $25,000. 

BURLINGAME, KAN.—The city of Burlingame, Kan.. is re- 
modeling the electric light plant. It expects to start a day service 
and provide for the mines. Prof. B. F. Eyer of the State Agricul- 
tural college is the advising engineer. 

THIRODAUX, LA.—The town will soon build a new municipal 
electric light plant. The town is said to have set a sufficient 
amount aside from the collection of liquor licenses to pay for the 
improvement out of the general fund. 

SPOKANE, WASH.—The Washington Machinery and Power 
Company is preparing to add an additional story to its present 
building. The capital of the company will probably be increased 
from $25,000 to $125,000 before this is done. 

HUNTINGSBURG, IND.—The | Huntingsburg Electrice Light 
Company has been incorporated with a capital of $15,000, to supply 
municipal and domestic lighting. The incorporators are Charles 
Meissner, August Meissner and F. G. Katerhenry, 


OKLAHOMA CITY, OKLA.—Artistic lamp posts have been 
erected along Grand Avenue of this city and are now in service. 
Although these posts are at present in use on only one street. it is 
expected that the entire city will soon be lighted in this manner. 


MASON, MICH.—The Mason electric light and water board has 
decided to replace all the are lights in the city with tungsten 
lamps. A new generator will also be installed. Improvements 
amounting to $3,407.76 were put on the plant during the past vear. 


TIPTONVILLE, TENN.—A charter has been granted to the 
Tiptonville Light and Power Company of Lake County. The com- 
pany has a capital stock of $7,500, with the following incorporators: 
A. E. Markham, R. S. Wright, J. P. Alexander. F. J. Caldwell and 
J. T. Burnett. 

LIVINGSTON, ALA.—The Livingston Light and Improvement 
Company, of Livingston, has been incorporated with an authorized 
capital stock of $5,000 fully paid in. The incorporators ave: J. A 
McConnell, P. B. Jamison, J. O. Phillips. M. E. McConnell, C. H. 
Brock, and J. W. McBeth. 

MILTON, PA.—On Angust 3, the light plant and machinery 
belonging to the United Power and Light Company, was destroyed 
by fire. The fire resulted from the short circuiting of a railroad 
generator which grounded, setting fire to the building. The com- 
pany's loss is estimated at $30,000, 

LOUISVILLE, KY.—A new electrical power plant is being in- 
Stalled in the basement of the Federal building which, when com- 
pleted, will give sufficient additional power to operate the two 
electrical elevators. With the completion of the new power plant 
the lighting facilities of the building will be greatly strengthened. 

THURMONT, IND.—The electric light plant. which was recent- 
ly built here, has been taken over by the city and will be operated 
as a municipal plant. The plant was built at an expense of about 
$20.000 and is of approximately 200-kilowatt capacity. Waterpower 
supplied from a stream with a fall of 115 feet supplies the neces- 
Sary energy. 

MODESTO, CAL.—Deeds have been filed transferring the power 
plans, power line, equipment, etc., of the San Joaquin Canal and 
Irrigation Company, known locally as the “Tulloch Compay.” from 
C. T. Tulloch to C. N. Black, of San Francisco. Extensive improve- 
ments, which will be announced later, are contemplated by the 
new company. . 

OGDEN, U.—Because of the refusal of the farmers to permit 
the water flowing into their irrigation canals to be shut off for 
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twenty-four hours the Weber Canyon Power Company cannot start 
its big power plant, which was recently completed. The company 
has a large intake, but the shallowness of the water above the dam 
will not permit the water to reach the intake. 

TUXEDO, N. J.—A lighting line is being extended from the 
proposed electric Hne at Turners to Sterlington, a distance of four- 
teen miles. The plant will contain seven 250-horsepower engines 
for generating electricity and will be the most completely equipped 
plant of its kind in that section of Orange County. The equipment 
will be installed by the Westinghouse Company. 

NOBLESVILLE, IND.—Controlling interest in the Noblesville 
Water and Light Company, held for many years by J. W. Smith and 
George S. Christian, has been sold to L. N. Joseph and his asso- 
ciates, including forty business men of this city. The transaction 
involved $55,000. Officers of the new company are: President, A. 
D. Booth; vice-president, L. N. Joseph; secretary, James Thom; 
treasurer, J. F. Haines. 

REDFIELD, S. D.—The city council is about to let contracts 
for new boilers for the municipal electric light plant. This plant 
was taken over by the city from private parties ten years ago, 
and has been a great success under municipal ownership. The 
city high-school building has been heated by the exhaust steam 
from the light plant. and the experiment was so satisfactory that 
the city will furnish heat to a row of business blocks. 


LOCKPORT. N. Y¥.—A mortgage for $3,500,000 was recently 
made by the Hydraulic Power Company of Niagara Falls in favor 
of the Commonwealth Trust Company of New York. Of this amount 
$650,000 has been advanced. The Hydraulic Power Company of 
Niagara Falls is familiarly known as the Schoelkopf Power Com- 
pany. The mortgage was given to secure funds with which to make 
additions and improvements to the big power plant. 


NEW YORK, N. Y.—The American Power and Light Company, 
of New York has purchased the hydroelectric plant and dis- 
tributing system of the Wasco Warehouse Milling Company of 
Dallas, Ore. The plant consists of a hydroelectric generating sta- 
tion on White River and transmission lines to Dufur and The Dalles, 
Ore., where the power is used for lighting and miscellaneous pur- 
poses, including the operation of the large export flouring mills of 
the Wasco Warehouse Milling Company, at The Dalles. 

BOCA, CAL.—A survey is now being made along the Truckee 
River in the vicinity of Boca for the construction of a gigantic 
power plant to cost $750,000. The Truckee River will be tapped 
above Boca, and a Jong tunnel through the mountain south of the 
river will be constructed to carry the water, which will empty back 
to the river about a mile below Boca, thus insuring over 10,000 
horsepower to supply lights and power to Reno and other cities 
along the Truckee River. EF. W. Hopkins, president of the Union 
Ice Company, is interested in the project. 

ALLIANCE. NEB.—At a special meeting of the city council 


‘the Alliance Electric Light and Power Company offered its plant 


to the city for $55,000, According to a clause in the agreement 
between the city and this company, when the franchise was grant- 
ed, the city reserved the right to purchase the plant at any time 
during the month of July, 1910. and in the event of the company re- 
fusing to accept the offer made by the city. the matter was to be 
referred to a board of arbitration. The matter will, therefore, now 
be referred to this board, whose decision will be final. 


MANKATO, MINN.—The Consumers Power Company has se- 
cured the electric lighting plant at South St. Paul through H. M. 
Rvllesby & Company of Chicago. The same company will also 
furnish electricity for West St. Paul. Important among the changes 
in the South St. Paul plant will be the installation of an emergency 
connection with the power plant of the Hvllesby Company on the 
St. Croix River. Stillwater already receives service from this 
plant. Transmission to South St. Paul will be made possible by 
a direct line to be constructed from the plant, making available 
a powerful reserve for both the South St. Paul and West St. Paul 
lines. 

SPOKANE, WASH.—Spokane capital will build a hydroelectric 
plant at Three Forks, Gallatin County, Mont.. to furnish water, elec- 
tric light, power and heat. It is estimated that the plant will cost 
in the neighborhood of $200,000.) It is proposed to take the water 
from the Madison River and put it in a reservoir by gravity. The 
reservoir will be fifty-five feet above the level of Three Forks and 
about three-fourths of a mile from that place. The first invest- 
ment will not exceed $50,000. This will build the water plant and 
pay for the construction of the electric light plant. Later the sys- 
tem will be increased to include heat and power for Three Forks 
and vicinity. 

PHILADELPHIA, PA.—Work on the new lighting system on 
Market and Arch = streets, west from City Hall to Twenty-third 
Street. is being pushed rapidly forward, and present expectations 
are that the system will be completed and the lights turned on by 
September 15. The general scheme for the improved electric light- 
ing of the center of the city embraces similar improved illumina- 
tion around Independence Hall and Independence Square, embrac- 
ing in this detail of the plan Sixth and Fifth streets between Wal- 
nut and Chestnut streets. There is included in the new $8,000,000 
loan an item of $60,000 for this work and for the renovation of 
Congress Hall. 


1398 
ELECTRIC RAILWAYS. 


(Special Correspondence.) 
DULUTH, MINN.—The Duluth Street Railway Company will 
-spend about $2,500,000 in improving its system. P. 
GREENVILLE, TEX.—S. A. Price, of Dayton, O., and others, 
-have been granted an electric street-railway franchise. P. 


HAMMONDSPORT, N. Y.—It is reported that work on the 
Hornell-Branchport electric line will be started inside of a month. 


STOCKTON, CAL.—Ground has been broken on the Stockton 
Modesto electric interurban road near French Camp, south of 
Stockton, A. 


EAST GRAND FORKS, MINN.—The council has granted a 
fifty-year franchise for a street car system to the Grand Forks 
Street Railway Company. C. 

IOWA CITY, IOWA.—The Iowa City, Ottumwa and Southwest- 
ern Electric Railway Company has been incorporated to build an 
-electric line to Ottumwa. C: 

SAN MARCOS, TEX.—A franchise for a street-railway system 
was secured some time ago and the lines have now been surveyed. 
It is thought that the line will be in operation by January. 

MADISON, WIS.—Subscriptions for $60,000 are being solicited 
by the Chicago and Wisconsin Valley Railroad Company to build 
an electric line around Lake Monona to cater to the summer resort 
business. C. 

POMONA, CAL.—W. G. Kerckghoff, vice-president of the Pa- 
-cific Electric Railway, announces that his company will this month 
begin construction work on the line to extend out East Fifth 
Street. A. 

PIERRE, S..D.—The South Dakota Interurban Railway Com- 
pany has increased its capital stock from $1,000.000 to $2.000.000 
-and will extend the western terminal of the road from Bijou Hills 
to Chamberlain. C; 

PARIS, ILL.—Franchises for a line through Kansas, Ashmore 
and Charleston have been secured by the Central Illinois Traction 
‘Company, which operates the interurban line between Mattoon 
and Charleston. Z, 

CHATHAM, ILL.—The village board has granted the Spring- 
field, Peoria & St. Louis Interurban Railway Company a franchise 
for a new right of way through the village. A new substation will 
be built at Chatham. Z. 

FORT WAYNE, IND.—Estimates which have been made in the 
electric line between Fort Wayne and Warsaw place the probable 
cost of construction at over one million dollars. The iine is to be 
a little over forty miles in length. 

CLEBURNE, TEX.—It is stated by Daniel Hewitt, who is pro- 
moting a proposition to-construct a street railway system in this 


city, that he will be prepared to build the system in a short time.. 
D. 


A powerhouse will also be erected. 

CHAMPAIGN, ILL.—A meeting of the stockholders of the St. 
Louis. Springfield & Peoria Railroad will take place in Champaign 
September 2, for the purpose of voting on a proposition to in- 
crease the capital stock of the railroad from $5.000,000 to $5, 
‘050,000. Z. 

BARTLESVILLE, OKLA.—At the annual meeting of the Bart- 
lesville Interurban Railway Comıpany it was decided that the com- 
pany shall enter into the lighting business here. The company 
has heretofore been kept out of the field by the old Bartlesville 
Light and Water Company. 

GILROY, CAL.—As soon as the Peninsula „Electric Railway 
Company cempletes its line between San Jose and San Francisco, 
Cal., an electric interurban-car system will be installed between 
here and San Jose. Construction work is expected to commence 
‘about the first of next year. A. 

SAN ANTONIO, TEX.—The San Antonio Traction Company is 
preparing to extend its South Flores car line from its present ter- 
minus to the suburb of Harlandale, a distance of one and one-half 
‘miles. Manager W. B. Tuttle of the traction company states that 
work will begin in a short time. D. 

SAN FRANCISCO, CAL.—A franchise has been asked for an 
electric street railway from the intersection of Parnassus Ave- 
nue to Judah Street, to Ninth Avenue, to Pacheco Street. Bids 
‘have been ordered advertised and Monday, September 12, set for 
opening the bids and awarding the franchise. A. 


PINE BLUFF, ARK.—Improvements to the extent of $350,000 
are being planned by the Citizens Light and Transit Company of 
‘this city. Money has already been secured for the work. The com- 
pany will, with this money, purchase several new cars, extend sev- 
eral of its lines and make other needed improvements. 

NORTH TONAWANDA, N. Y.—The Frontier Electric Railway 
‘Company, through its vice-president, has made application to the 
Tonawanda Common Council for a right of way through the city 
with its proposed fast service trolley line between Buffalo and 
Niagara Falls. The matter was referred for investigation. 

COLUMBUS, IND.—A new interurban line between Nashville 
and Fruitdale, Brown County, and construction work is to begin 
within the next thirty days, and another interurban line is being 
‘promoted from Brownstown to connect with the new line.. It is the 


ELECTRICAL REVIEW AND WESTERN ELECTRICIAN 


Vol. 57—No. 8 


intention to complete the new road by the first of next April at a 
cost not to exceed $10,000. 

WAUKEGAN, ILL.—Construction work has been started on the 
electric line between Palatine, Lake Zurich and Wauconda, and it 
is expected that the road will be in operation before winter. Officers 
of the new company are: Charles Patten, president; R. D. Wynn, 
vice-president; Theo. Durst, treasurer, and J. K. Orvis, secretary. 


ROSWELL, N. M.—The Bernendc Irrigated Farms Company, 
which owns the Roswell electric light plant, will this year install 
an electric street car system in this city. The proposed route 
is out to the Bernendo Irrigated Farms, Roswell Country Club, 
Lea Lake Club, Hagerman orchards and farms and the South 
Springs, five miles south of Roswell. A. 


BOZEMAN, MONT.—Construction work for the lines and 
buildings of the Gallatin Valley Railway is being pushed now very 
rapidly and much will be finished in the next few months. Track 
laying has already been begun on the Three Forks end of the line 
and will soon be started at the Hot Springs. It is expected that 
the track will be in place by September 10. 

ALAMEDA, CAL.—F. W. Hoover of the Southern Pacific 
Railroad Company announces that the electric service of his com- 
pany will start operations this November. Mr. Hoover states that 
all the pole lines, except the High Street connecting loop, are in 
place and that a delay in finishing the transmission power house 
has caused the opening of the service to be put off until late in 
the fall. A. 


SCOTTSBURG, IND.—In order to hold franchise rights two 
men have begun work to build a traction line from this city to 
Madison, to be known as the Cincinnati, Madison and Western 
Traction Company. The peovle regard this action favorable to 
the building of the road by the promoters. The proposed road 
will cost about $750,000. Substantial subsidies have been voted 
in aid of the road if terms are complied with. S. 


COVINA, CAL.—For the purpose of beginning the work on the 
extension of the Pacific Electric Railway from Covina to San Dimas 
and Pomona, a large amount of material for construction has arrived 
in Covina. More ties and rails are said to be on the way, whiie 
a gang of workmen is doing the preliminary work. The line will 
connect Los Angeles eventually with all the important towns east of 
Covina, making of Covina a central railroad point in the network 
of Huntington lines. 

TORREON, MEX.—The street car concession, owned by the 
Chinese capitalists, Cia Bancaria vy de Tranvias Wah Yick, whicn 
has been an object of speculation for some time, has been given 
under option to a party of local capitalists headed by Manual Cam- 
pos, who plan to organize a stock company to develop and operate 
the street car system. The plan is to organize a company with a 
capital stock of $200,000, to be divided into 10,000 shares at a par 
value of $20 a share. 

MUSKOGEER, OKLA.—The Rapid Transit Interurban Company 
has secured from the city of Tecumseh a franchise and from the 
county commissioners of Pottawatomie County permission to cross 
all public roads and highways; therefore the preliminary work of 
constructing the line from Tecumseh to Sulphur will be com- 
menced at once and will be pushed. The Rapid Transit Interurban 
Company was incorporated under the laws of the Territory of Okla- 
homa, with a capital stock of $2,500,000, to build an electric inter- 
urban railroad from Muskogee to Chickasha, and from Guthrie to 
Sulphur, crossing at Tecumseh. 


SALEM, ORE.—The Coos Bay Traction Company has filed 
articles of incorporation with the secretary of state. The capitaliza- 
tion of the company is given at $1,000,000, and the incorporators 
are: Fred Hollister, of North Bend; Geo. M. Perrine, of San Fran- 
cisco; George A. Averill, of Marshfield; N. B. Campbell, of San 
Francisco, and R. P. Farding, of the same city. The object of the 
incorporation is to construct and operate a line of railroad which 
will have its beginning at Coos Bay, and which may be extended to 
some transcontinental line in the state of Oregon. Incident to this 
main object, the company will also produce and distribute electricity 
for the illumination of villages and cities, and epee or of railway 
lines, and also manufacture ice. 


STILLWATER, OKLA.—The Oklahoma Public Serië and 

Interurban Lines, which has recently organized with a capital 
stock of $1,000,000, is promoting one of the most extensive systems 
of electric interurban lines in Oklahoma, with Stillwater as the 
proposed center of operations. The proposed transit system in- 
volves the construction of a line of electric railway from here 
to Morrison, fourteen miles; from Stillwater to Perkins, ten miles; 
from Stillwater to Glencoe, Merrimac, Jennings and Sapulpa. 
seventy-nine miles, and from Stillwater to Coyle, Langston and 
Guthrie, forty-five miles, a total of 148 miles. It is estimated 
that it will cost about $6, 000,000 to construct and equip the pro- 
posed system. The directors of the company are Harry G. ean 
of Brooklyn, N. Y.; H. L. Drullard, George W. Tucker, Jr., 
L. G. Lampke, of New York: Claud Powell, R. A. Sturgeon ae 
Louis James Lampke, of Stillwater. It is stated that the company 
has ample financial backing to carry out its extensive plans and 
that the work of construction will be started as soon as the nec- 
essary franchises and right of way can be secured and other pre- 
liminary details arranged. D. 
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TELEPHONE AND TELEGRAPH. 


(Special Correspondence.) 


CANTON, KAN.—The Canton Telephone Company recently in- 
stalled a new 200-drop switchboard in its central office. 

HELENA, MONT.—The Billings Automatic Telephone Company 
has been incorporated with a capital stock of $500,000, and will 
Operate in Billings, Mont. P. 

McCONNELLSVILLE, O.—The Citizens Telephone Company 
has been incorporated with a capital of $20.000. F. J. Bailey, James 
Donahue, A. J. Davis and M. D. Davis are the incorporators. 

SELMA, ALA.—Rural telephone lines are being built in practi- 
cally every section of Dallas (Selma) County, connecting with the 
Southern Bell Telephone and Telegraph Company's main office at 
Atlanta, Ga. 

ADRIAN, MICH.—The Lenawee County Telephone Company, 
which is a merger of the Bell and Independent lines in Adrian, has 
just been organized. Officers of the new company are: President, 
W. O. Hunt; vice-presidents. W. O. Trafford and Charles G. Hart; 
treasurer, B. E. Tobias. 

DETROIT, MICH.—The new Bell telephone exchange building 
for Highland Park, at Glendale and Second avenues, is now up to 
the roof line and soon will be all inclosed. Installation of equip- 
ment will follow, and it is expected that the new exchange will be 
ready for operation by January 1. 

HIBBING, MINN.—The Mesaba Telephone Company recently 
installed a telephone exchange in the Oliver Iron Mining Company 
offices, including 100 telephones, connecting with the various offices 
and mines. An exchange of twenty-five telephones will be installed 
at the Monroe mine and connections. 

BUTTE, MONT.—The Montana Independent Telephone Com- 
pany announces that it has completed a new metallic-circuit long- 
distance line between the new hotel at Boulder Hot Springs and 
the independent system. It is now possible for those at the hotel 
to communicate with Butte, Helena, Great Falls, Anaconda and 
other cities in the state. 

MOSIDA, UTAH.—The Mosida Telephone Company has _ filed 
articles of incorporation with the secretary of state. The com- 
pany takes over the telephone line between Lehi and Mosida in 
payment of the capital stock of $2.500, divided into 250 shares of 
$10 each. The officers are: L. B. Curtis, W. F. R. Mills, H. C. 
Allen. A. J. Stark and Roy P. Curtis. 

QUINCY, CAL.—The Pacific States Telegraph and Telephone 
Company will soon have a line out of Quincy and Plumas County. 
The company has practically decided to string wires on the poles 
of the Western Union Telegraph Company along the line of the 
Western Pacific in the North Fork Canyon anu along the East 
Branch River and Spanish Creek from Oroville to Quincy. 

ALBANY, X. Y.—A certificate of incorporation has been filed 
with the Secretary of State by the Wedgewood Telephone Company, 
which will operate in Schuyler County. The following places are 
to be connected: The towns of Dix. Moreland Central, Beaver Dams, 
Wedgewood Station, Townsend Corners. and Watkins Glen. The 
Capital stock is $1.000 and the directors are O. F. Corwin, W. T. 
Wakemen, H. W. Phelps, Ray W. Cowin, John Callahan and F. W. 
Church, all of Watkins, N. Y. T. 

SAN FRANCISCO, CAL.—The Home Telephone companies of 
the bay cities have merged their interests into the Bay Cities Home 
Telephone Company, according to a recent announcement. The 
mortgages held by the Union Trust Company on the properties of 
the local Home company and by the Mercantile Trust Company on 
those of the Alameda company have been taken up and the Anglo- 
California Trust Company has assumed the trusteeship ot the new 
corporation and wilt underwrite a $20,000,000 bond issue retiring 
the others. 

NASHVILLE, ILU.—The Lafferty Telephone Company. organ- 
ized by C. W. Lafferty. former manager of the Central Union Ex- 
change at Ashley, proposes to build an independent county system 
with full service over the county. It is said connections with the 
Kinloch have been arranged. The Central Union Company has in- 
duced the Washington County Mutual Telephone Company to con- 
nect with their lines for sixty days, after trying for several years 
to put through the deal. The Central Union Company is also about 
to rebuild the outside plant in Nashville. 

SAN ANTONIO, TEXAS.—M. Bernays Johnson, of St. Louis, 
Mo.. inventor of a wireless-telephone apparatus, is here arranging 
to install the new system. He says that it will be extended to 
cover every part of the city. Mr. Johnson is only seventeen years 
old. He is the foster son of Charles P. Johnson, of St. Louis. 
According to the statement of the voung inventor he selected San 
Antonio as the location for installing the new system because 
the climatic and other conditions that exist here are ideal for a 
thorough test of the apparatus. He has strong financial backing 
in this new field of operations and will install his wireless-telephone 
system all over the country, he says. He makes the claim that his 
system is the only wireless one in which the telephones may be 
operated simultaneously without interfering with one another. 
Long-distance stations will be established by Mr. Johnson when 
he has the San Antonio system installed and in good working 
order. He expects to have the one here finished by September 15. 


ELECTRICAL REVIEW AND WESTERN ELECTRICIAN 399 


ELECTRICAL SECURITIES. 


Although the week was a light one as far ag trading was con- 
cerned, the market as a whole showed a good gain in prices. The 
volume of business was small, being only slightly more than one- 
third of that of the corresponding week of a vear ago. The fact 
that the market was awaiting the receipt of the government crop 
report held the interests on both sides in waiting. Money is 
becoming easier. New York banks have substantially increased 
their reserve. Call money continues cheap and plentiful, and time 
money, particularly for short maturities, is easier. The west also 
reports improvement and sees no reason for fearing any stringency 
later, 

It is pointed out that by the increase in the holdings of 
securities of subsidiary companies Massachusetts Electrice now 
can meet its full four per cent dividends on its preferred stock 
through dividends of four and one-half per cent on the stocks of 
the subsidiaries, whereas when the company was organized divi- 
dends of six per cent on the subsidiary stocks were necessary to 
meet the requirements of four per cent on Massachusetts Electric 
preferred. 

Concord, Mass., has awarded $20.000 four per cent municipal 
light bonds dated August 1, 1910, maturing 1940, to Estabrook & 
Co., at 102.059, 

DIVIDENDS. 

The Niles-Bement-Pond Company has declared the regular 
quarterly dividends of 1.5 per cent on the common and preferred. 
Preferred dividend is payable August 15. Books close August 6 
and reopen August 16. Common dividend Ís payable September 
20. Books close September 10 and reopen September 21. 

The Columbus Railway Company has declared a regular quar- 
terly dividend of one and one-fourth per cent on common stock. 
payable September 1 as registered August 15. Books close August 
15 and August 16. 

American Railways Company has declared a regular quarterly 
dividend of 1% per cent, payable September 15, to stock of record 
August 26. Books close August 26; reopen September 6. 

Philadelphia Electric Company declared regular quarterly divi- 
dend of one and one-half per cent. pavable September 15 to stock 
of record August 19. Books do not close. 

The books of the Scranton Railway preferred stock five per 
cent gold trust certificates will be closed August 24, and will be 
opened September 1. 

El Paso Electric Company declared a dividend of $? a share 
on the common, payable September 15 to stock of record Septem- 
ber 1. 

CLOSING BID PRICE FOR ELECTRICAL SECURITIES ON THE LEADING EX. 
CHANGES AS COMPAKED WITH THE PREVIOUS WEEK, 
NEW YORK, 
August 15. August S. 


Allis-Chalmers COMMON J... c cece een ence ee aevervencceens ` Su, 
Alis-Chalmers preferred ya hiaeiwos wh aw ea a hoe elo e EN aes yo 2a 
ROE Coppet seps eas e a ee ee a E ds kaw eee ty Lo Hy 
Amercian Tel, & Cable..... pa ia EN Sieh oP alpha Sted ally aor dhe ge Bee oe ico. PND eur 
American TeL & Tel... Ga E EN EE EA E ty 1314, 
ROOK IV Rapid Transit has Ge ee ote ie ne Pia e tae we aoe kes oe Tot. 
Genital RACV. fed tage wie wy deeded 8 EWR 4 hed EL. bas ga ETE 143 141 
Interborougb-Metropolitan COMMON co... cee ee ee eee ee ee eee 17 164, 
Interborough-Metropodtam preferred cose c ccs cece ees ee 47 dni 
Kings County Electric + Giver whe 58 Bike os ails nnan anano enea 124 ore} 
Mackay Companies (Postal Telegraph and Cables) common s3 Sol, 
Mackay Companies (Postal Telegraph and Cables) preferred 73 71 
Manhattam Elevated sve cre BUA ard es ne hapa one @ Arata tone natin G 128 129 
Metropolitan Street Railway... ce. ce cee ec ee cee segue TS eix 
New York & New Jersey Telephone. ...... 0... ccc ce eee eee 103 e708 
Te Stek Comma oak enna ea wa atc Gace ie ate Gace een ee one arene Tht, RSL 
U Be Steel Pret er Weds 2 6 dha Sh a oe a he ese WA ERS eae ealee pias BE Eon 
Wester UMO parori ox bere ale eee tt eet E ee Rare Gu bis Ho hy RI 
Westinghouse COMMON ...46 6266 Hocus eee 51 oe yea eee ee ee aan ate aN 
Westinghouse preferred sc ices 6 oe 06 oa 6 6 bea ei cba boweeu eds a) 125 
jast price quoted. 
BOSTON 

August 15 August S, 
American Tel &  Teélocsceud ces ke ee asad ines bbs Cet tie Set eet a2! | ET Lae 
Edison Elec. THluininating o... 0c. ce ee ee eee eee eens 25n oon 
CGoneral. Electri - 4-205 2 ees 6 Oh ees, od wee eae aa & 143 139 
Massachusetts Eleetrie commons... ccc cece cc cence eee ees 1” lot, 
Massachusetts Electric preferred. oc... ccc ee ce eee eee eens N\1 lg ee 
New England Cele pein. ¢ o4 ae ais Mo ea hae ade we 2 12u 132 
Western Tel & Tel Common. cc... ec cee cc eee eee eens 15 P15 
Western Tel, & Tel preferred. cc... cc. ce ee ene Ni s5 

PHILADELPHIA. 

August 15. August 8, 
American PRAINCAN Sesion s Gas. Seen ols ake ow BS eee as BE we 43 4. 
Electric Company of Amerbea oo... cc cee ce eee e neces 11 lit, 
Blectrie Storage Battery Common. oc... cece ee cae ee eee eee 4, Athy 
Electric Storage Battery preferred oo... ccc cc ee ee eee ful. eju 
Philadelphia Electri saedacsca ka enet Pease tan akik eee sk eras lily iy 
Philadelphia Rapid Transit .. 0... 0.0... ee eee eee ee eee eee 20 Pay 
Philadelpbia Traction seca A a ek 4 WS eits bs So ek a Vite 
Union CPractiom: 4:44 aacea. ce et oesi Seas eds ba eee ae ee ee daly 42: 

CHICAGO. 

August 15. August S, 
Chieazo Rallwavs, Serles lo... .. ec ececccc eee eee eee a 79 KS 
Chieazo Railways, Series 2........ RE i ea ace pdt OE Aad ee oe ey 16 #15 
Chicago Subway wo... cece ee eee Leek ec EE TEEN ie th Sut grin Se ot, 2), 
Chicago Telephone coc... cee ccc ee eee ee Sida he Meeps aves i andes Cas Wi 115314 
Commonwealth Edison oo... cece ee ee ee ee Ee Te eee 111 110%, 
Metropolitan Elevated Common .o........ 0: cc eee ee eee e ences 19 1s 
Metropolitan Elevated preferred oo... 0 ccc ec cee eee ce eens "1 RO 
National Carbon COMMON oo... cece eee ee ee eee erecsteeey lit, 118 
National Carbon preferred oo... cece cece eee ee ee etnies Baak 117 1151 
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PERSONAL MENTION. 


THEODORE T. FITCH, of the Electrical Testing Section of the 
Bureau of Standards, has returned from a trip in the West. 


WILLIAM T. BAWDEN, formerly of the State Normal School, 
has been appointed assistant professor of engineering in the 
University of Illinois. 


J. N. C. GRAHAM, of the Plant Department of the New York 
Telephone Company, has just returned from a vacation in the 
Adirondack Mountains. 


JAMES A. LORD, of the U. S. Census Office, has been ap- 
pointed statistician of the newly organized Bureau of Railway 
Economics at Washington. 


H. A. FOSTER, consulting engineer, has closed his offices in 
Detroit, Mich., and Pittsburg, Pa., and will hereafter be located 
at Los Angeles, Cai. His office address will be 521 San Fer- 
nando Building. 


H. M. HIRSCHBERG, president of the Excello Arc Lamp Com- 
pany, who sailed abroad in June, has returned home after his 
annual visit to the lamp works, brimming over with enthusiasm, 
as usual, over the Excello arc lamp. 


W. M. LALOR has resigned as manager, Railway Department, 
The United States Light and Heating Company, to accept the po- 
sition of sales engineer with the Electrical Department of The Gould 
Coupler Company, with offices in Chicago. 


FRANK L. PERRY, who has been busily engaged for the last 
few weeks upon special work in the south, has blossomed forth 
again as the author of an excellent study of the new Wright 
aeroplane in the Baltimore Sun of July 17. 


EDWARD F. ATKINS, the newly elected president of the 
Westinghouse Electric & Manufacturing Company, was born in 
Boston in 1850. He received his education in the private schools 
of the city, and in 1903 Harvard 
University conferred upon him the 
honorary degree of A. M. He has 
been prominently identified for 
years with Boston’s business and 
financial interests, but is best known 
as an importer and refiner of Cuban 
sugars. He served as president of 
the Bay State Refinery Company 
for eleven years—1878 to 1889—and 
as the present head of the firm of 
E. F. Atkins & Company he does 
an enormous business. He served 
as vice-president and director of the 
Union Pacific system from 1889 to 
1895, when the Gould-Ames inter- 
ests controlled its affairs. He is 
now president of the Aetna Mills, 


Soledad Sugar Company, Cuba; 
Trinidad Sugar Company, Cuba; 
Boston Wharf Company; and di- 


rector in the American Trust Com- 
pany, Eliot National Bank, Amer- 
ican Sugar Refining Company, West 
End Street Railway, Guarantee 
Company of North America and others. He has served as a director 
of the Westinghouse concern ever since its reorganization in 1908 
and has had an important hand in shaping up its affairs in the 
policy which has re-established the company’s financial standing on 
a strong basis. 


HOWARD L. BRONSON, assistant professor of physics in 
McGill University. has been appointed to the chair of physics in 
Dalhousie University, Halifax, vacated by the resignation of Prof. 
A. S. Mackenzie to accept a chair in the Stevens Institute of 
Technology. 


JOHN J. CARTY, chief engineer of the American Telephone 
and Telegraph Company, accompanied by his wife and son, sailed 
on Wednesday of last week for Paris, where Mr. Carty will attend 
the international meeting of telephone engineers to be held in 
that city. Mr. Carty will be absent about six weeks. 


CHARLES A. DRESSER has resigned from Kohler Brothers, 
with whom he has been associated for seventeen years, to take 
a position with Buckie Printers’ Rollers Company, 396 South 
Clark Street, Chicago, and expects to devote his time to the news- 
paper business, with which he has been closely associated for the 
past ten years. 


BELA GATI, a well-known electrical engineer and telephone 
expert, of Budapest, Austria-Hungary, intends to make a journey 
through the United States, from coast to coast, in or about October 
of this year. Mr. Gati will present a paper at the second interna- 
tional conference of telephone and telegraph engineers, which is 
to be held in Paris, France, September 4-11 next. 


G. H. BURR, superintendent of the lighting plant at Conway. 
Ark., recently tendered his resignation to the City Council. Mr. 
Burr has accepted the position of supervising engineer for an 
$80,000 drainage district in Conway County and this, in connection 
with his duties as a member of the Hendrix College faculty, made 
it impracticable for him to continue in charge of the plant. 


EDWARD F. ATKINS. 
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ALFRED E. BRADDELL, who has been attached to the Chicago 
office of the Sprague Electric Company for the last two years, has 
been transferred to the general office of the company, at 527 West 
Thirty-fourth Street, New York City. Mr. Braddell has been con- 
nected with the Sprague company since December, 1905, at which 
time he went to the Philadelphia office. With his headquarters now 
in New York, and with his wide acquaintance and thorough knowl- 
edge of conduit materials, he will be able to carry on a larger work 
for the company. 


OBITUARY. 


J. B. WATT, aged sixty-two years, died at his home in Nash- 
ville, Tenn., August 4. Mr. Watt was one of the oldest telegraphers 
in the country. having served in that capacity for forty-five years. 


GEORGE FLETT, managing director of the well-known firm of 
electrical engineers and contractors, Merr-Dick-Ven & Company, of 
London and Preston, England, was recently killed in a motor car 
accident in Birmingham. At the inquest it was stated that the driver 
of the car, in avoiding a child, turned the car and applied the 
brakes so suddenly that the car overturned and unfortunately fell 
upon Mr. Flett, who was on the driver’s seat, crushing him. G. 


JOSEPH I. IRWIN, one of the oldest and best known traction 
men in Indiana, died recently. Mr. Irwin built with his own money 
the first interurban line in Indiana, this line connecting Indianapolis 
with South Port, twelve miles distant. Later he organized the 
Indianapolis, Columbus and Southern Traction Company and ex- 
tended the line to Columbus and Seymour. It is safd that all the 
stock of this company is held by the members of the Irwin family. 
Mr. Irwin was also a successful banker and iarge real estate 
holder. He was born in Bartholomew County near Columbus and 
was within a few days of eighty-six years of age. 


ALEXANDER HENDERSON, one of the most popular men in 
the electrical industry, died on Thursday, August 11, at his farm 
home in New Hampshire. The funeral was held on Monday, Au- 
gust 15, at West Moreland Station, N. H., at 1 o'clock. Mr. Hen- 
derson had a long and varied career in the electrical industry and 
has been a very prominent figure at state and national gatherings 
of electrical men for the past twenty vears. He joined the Amer 
ican Institute of Electrical Engineers on November 30, 1897, when 
he was chief inspector of the fire department of New York City. 
Later on he was prominently connected as sales manager with 
the Sprague Electric Company, of New York City, and in 1907 
he was appointed electrician of the American Circular Loom Com- 
pany, making his headquarters at 45 Milk Street, Boston. This 
position he occupied at the time of his death. 


LEGAL NOTES. 


RISK ASSUMED IN WORKING ON OR NEAR ELECTRIC 
CABLES.—Where an employee was set to work stripping the lead 
covering from certain electric wire cables, the supreme judicial 
court of Massachusetts says that there was no duty incumbent upon 
the company to warn him of the general danger of working upon 
or near to heavily charged electric wire cables, because that was 
one of the obvious risks of his employment.—Grebenstein vs. Stone 
& Webster Engineering Corporation, 91 N. E., 411. 


WHAT THE LAW REQUIRES IN PROVIDING ELECTRICAL 
APPLIANCES.—tThe court of appeals of Kentucky says that it has 
frequently announced that all that the employer is required to do is 
to furnish reasonably safe places and appliances, and that this 
degree of care does not demand that he should furnish the very 
latest and best improvements. It will be sufficient if those fur- 
nished are in general use and generally regarded as reascnably 
safe. There does not seem to be any reason why this rule should 
not be applied to electrical appliances. All that the employer 
should be required to do in any kind of business is to furnish 
appliances that are in general use and generally regarded as being 
properly and safely constructed. The fact that electricity is a 
dangerous and deadly agency should not be allowed to alter this 
rule. It is an agency in genera] and practical use, and when & 
person who desires to install an electric plant procures appliances 
and fixtures that are constructed on safe and approved plans, and 
maintains them in good repair and in the same condition as when 
he installs them, he has discharged as far as he should be required 
to do his duty in this respect towards all persons, whether employ- 
ees or not. It is not possible to so construct appliances used with 
electricity that they will not be dangerous to persons who fail to ex- 
ercise ordinary care for their own safety and protection. To lay 
down a rule that the employer must have his appliances so con- 
structed that a careless or inattentive operator would not be 10 
peril would be to impose upon him conditions that could not in any 
State of case be complied with. No machinery operated by steam 
or electricity is safe in the sense that an operator cannot be in- 
jured by it. But if an appliance or fixture used in connection with 
electricity is for any reason permitted to become defective or un- 
safe, this court would apply the rule imposing upon the employer 
the utmost degree of care to keep the place and appliance safe. 
It would hold that this rule should be applied as between employer 
and employee, as it is just as important that those who are em- 
ployed about electrical machinery should have the same measure 
of protection as any other person who may come into contact with 
it.—Lancaster’s Administratrix vs. Central City Light & Power 
Company, 125 S. W., 739. 
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PROPOSALS. 


POST OFFICE, WAYCROSS, GA.—The office of the Supervising 
Architect, Washington, D. C.. will receive sealed bids until Septen- 
ber 15 for the construction (including plumbing, gas piping. heating 
apparatus, and electric conduits and wiring) of the United States 
post office at Waycross, Ga., in accordance with drawings and speci- 
fications, copies of which may be had from the custodian of site at 
Waycross, Ga.. or at the Supervising Architect's office. 

POST OFFICE. EASTON, PA.—The office of the Supervising 
Architect, Washington. D. C., will receive sealed bids until Septem 
ber 20, for the construction, complete (including plumbing, gas 
piping, heating apparatus, electric conduits and wiring) of the United 
States post office at Easton, Pa.. in accordance with drawings and 
specifications, copies of which may be obtained from the custodian 
of site at Easton, Pa., or at the Supervising Architect's office. 


POST OFFICE, CLINTON, MO.—The office of the Supervising 
Architect, Washington, D. C., will receive sealed bids until Sep- 
tember 22 for the construction complete (including plumbing, gas 
piping, heating apparatus, electric conduits and Wiring) of the 
United States post office at Clinton, Mo., in accordance with draw- 
ings and specifications, copies of which may be obtained from the 
custodian of site at Clinton, Mo.. or at the Supervising Architect's 
office. 

POST OFFICE, EARRIMAN, TENN.—The offce of the Super- 
vising Architect, Washington, D., C., will receive sealed bids until 
September 16 for the construction, complete (including plumbing. 
gas piping. heating apparatus, electric conduits and wiring), of the 
United States post office at Harriman, Tenn.. in accordance with 
drawings and specifications, copies of which may be obtained from 
the custodian of site at Harriman, Tenn., or at the Supervising 
Architect's office. 


NEW INCORPORATIONS. 


BEACH, N. D.—The Beach Electric Company has been incor- 
porated with a capital stock of $50,000. The Incorporators are: 
James G. Robertson, Alexander R. Robertson, both of St. Paul. 
Minn., and George S. Chrysler, Beach, N. D 


INDIANAPOLIS, IND.—Articles of incorporation have been filed 
by the Chapin Manutacturing Company, capitalized at $20,000. The 
company proposes to manufacture carburetors, automobile and 
electrical supplies. Frank O. Chapin, George F. Quick and G. J. 
Derthlick are directors. 

HUNTINGTON, W. VA.—The C. and W. Electric Company of 
this city has been incorporated to do a general electrical-supply 
business. The capital stock is $10.000 and the incorporators are 
B. P. Connell, €. L. Walker, W. O. Reckard, W. C. Mellar and F. E. 
Walker, all of Fruntington. 

NATIONAL ELECTRIC ASSOCIATION. —Under this name a 
company has been incorporated in Boston, for founding an electrical 
and mechanical school. The capital of the company is $50,000, and 
the incorporators are: William B. Clayton. James W. Craig, Joseph 
P. Catlin and H. C. Attwill. 

ROCHESTER, N. Y.—The Rochester Trolley Guard and Fen- 
der Company of Rochester. has been incorporated with the secre- 
tary of state with a capital of $50.000., The concern will manu- 
facture all kinds of trolley ‘guards and fenders and will deal in 
trolley and railway supplies. 


UTICA, N. Y.—Articles of incorporation have been filed by the 
Electrice Horn and Spțecialty Company. The concern has a capital 
sieck of $5.000 and the principal oftice will be at Utica. The direc- 
tors are Michael J. Carroll and William F. Carroll. of Utica, and 
Alfred Murray and D. A. Lapham, of Iion. N. Y. T. 

NEW YORK. N. ¥ —The Electrie Davlight Company of New 
York City, to manufacture electric lamps and electrical apparatus, 
has been incorporated in the office of the secretary of state with 
a capital of $100,000. The directors are William H. Gardiner and 
Alvah W. Young of No. 74 Cortland Street, and Benjamin R. C. 
Low, No. 30 Bread Street, New York City. 

GARY, IND.—The Indiana Electric Company is the name of a 
Rew corporation organized here with a capitalization of $50,000, 
The object of the corporation is to do a general engineering and 
electrical construction business: also to manufacture and deal in 
electrical supplies and equipment of all kinds. The directors are: 
Fred L, Talcott. D. H. Gardner and D. A. Wellinghoff. S. 


_ NEW YORK, N. Y.—The Electric Utilities Company of New 
York City, to do general electrical work and manufacture dynamos 
and electrical motors. has filed articles of incorporation with the 
Secretary of State. The directors are Nethan Cohen of No. 27 
West Twenty-seventh Street; Gertrude Cohen of No. 269 West One 
Hundred and Fifty-third Street and Norman S. Riesenfeld of No. 
141 Broadway, New York City. F 


NEW YORK, N. Y.—The Main Electric Companys has been in- 
corporated to do all kinds of electrical work, especially on electrical 
aynamos and machinery. The capital is $50.000 and the directors 
are Samuel White. of No. 214 East One Hundred and Fourteenth 
Street; Eugene Braun, of No. 300 West Thirty-eighth Street: Henry 
Hulenekes, of No. 523 West One Hundred and Sixteenth Street, and 
Oscar Bissmark of No. 300 West Thirty-eizhth Street. F. 
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INDUSTRIAL ITEMS. 


THE McROY CLAY WORKS, The Rookery. Chicago, has sent 
out its August calendar and blotter advertising McRay conduits. 

THE SAFETY INSULATED WIRE AND CABLE COMPANY, 
New York, N. Y., has been awarded a contract for laying the 
underground conduits in New Britain, Conn. 

THE FAIRMOUNT ELECTRIC AND MANUFACTURING 
COMPANY, Philadelphia, Pa., has sent to the trade a loose leaf 
catalog of electrical specialties. Prices and discounts are given 
and the catalogue is well illustrated. 

THE TRIUMPH ELECTRIC COMPANY, Cincinnati, O., is 
mailing folders describing its type “F” steel-frame, direct-current 
motor. The folder gives only a few short: remarks, as a com- 
plete description ts contained in the company’s bulletin No. 341, 

TEE GARWOOD ELECTRIC COMPANY, New York, N. Y. re- 
ports having taken a number of orders recently. Among others 
there was one for two 100-kilowatt and one seventy-tive-kilowatt 
engine-tvpe generators for the Germania Life Insurance Building, 
New York City. A number of slow-speed motors have been ordered 
for ventilating in various buildings. 

THE F. BISSELL COMPANY, Toledo, O., has mailed to the 
trade bulletin No. 33, on direct-current “Security” switchboards. 
The switchboards which are described cover the usual require- 
ments of 125 and 250-volt direct-current service for central sta- 
tions and isolated plants. Aside from switchboards, the bulletin 
lists a line of meters. Instruments, circuit breakers, switches, etc. 

THE ELECTRO-MECHANICAL ENGINEERING COMPANY, 
Chicago, MI, which is now engaged in the preparation of plans and 
specifications for the remodeling and enlargement of the electric- 
lighting and water-works plant at Bremen, Ind., reports a busy and 
prosperous season. The company has devoted its attention to con- 
sulting and designing engineering in making reports on plants. etc.. 
but recently has branched out and entered the contracting field. 

THE PACIFIC ELECTRIC HEATING COMPANY, Ontario, 
Cal., has devoted the August number of its publication, Hot Points, 
to a discussion of the “Bill Raisers.” This term {fs applied to 
those circumstances which tend to increase current: consumption 
as autumn days grow shorter. “Rill Raisers.” the booklet states, 
are somewhat misunderstood by the public. The remedy lies in 
education and the Pacific Electric Heating Company is joining 
in a campaign to gain this end. 

C.W. HUNT COMPANY, New York. N. Y. has issued cata- 
log No. 102 describing the various types of machinery which it 
builds. The catalog is well illustrated throuchout and = shows 
not only the products of the company, but numerous applications 
of them. A notable feature of the publication is that superlative 
adjectives are vigoronsly excluded and that materials are desig- 
hated by their correct engineering terms. The booklet is accurate 
in an engineering aS Well as a business sense, 

H. T. PAISTE COMPANY, Philadelphia, Pa.. has published a 
condensed catalog of electric-light-wiring material manufactured 
by them. As the catalog is largely for reference purposes a 
ereat deal of descriptive matter on the better-known material 
has been omitted. Almost all) of the material listed has been 
approved by the National Board of Fire Underwriters, but inas- 
much as there are exceptions these have been marked. This is 
of particular value to the Wireman in selecting fittines. The 
Catalog is will illustrated throughout and contains a complete 
price list. 

THE GENERAL ELECTRIC COMPANY. Schenectady, N. Y. 
is building for the Montreal substation of the Canadian Light and 
Power Company J. G. White & Company, Engineers) a switch- 
board consisting of a nine-panel benchboard, together with anx- 
iliary panels and complete high and Jow-tension switching ap- 
paratus. The current: will be received at 48.000 volts, stepping 
down to 13.200. The capacity of the substation when put in op- 
eration will be 16.000 kilowatts. with a steam auxiliary of 4000 
kilowatts. The ultimate capacity is 48.000 kilowatts with a steam 
auxiliary of S000 kilowatts. 

THE GENERAL VEHICLE COMPANY, Long Island City, N. 
Y.. has issued its August number of /-leeTricks, One of the inter- 
esting articles in this booklet has to do with the extensive use of 
electric automobiles and shows some figures gathered from General 
Vehicle customers. These figures show that the field of usefultiess 
of the electric is much wider than is generally supposed. In all 
thirty-two different kinds of business concerns are using them in 
preference to horse-drawn vehicles and many firms have anywhere 
from one to sixteen electric vehicles. Some have ten or fifteen 
and a few twenty-five or over. . 


DATES AHEAD. 


Pacific Coast Electric Vehicle Association. Next meeting, San 
Francisco, week of August 22. 

League of American Municipalities. Annual convention. St. 
Paul, Minn., August 23-26. 

Northwest Electric Light and Power Association. Annual con- 
vention on board the steamship Queen, leaving Seattle, Wash. 
August 26 and returning August 29, 

Telephone and Telegraph Engineers’ Second International Con- 
ference. Paris, France, September 4-11. 
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International Association of Municipal Electricians. 
convention, Rochester, N. Y., September 6-9. 

Old Time Telegraphers’ and Historical Association and the 
Society of the United States Military Telegraph Corps. Twenty- 
ninth annual reunion, Chicago, Ill., September 8-10. 

New England Section, National Electric Light Association. 
Fall convention, Pleasant Point, New London, Conn., September 
13 and 14. 

Pennsylvania Electric Association Convention. 
Springs, Pa., September 14-16. 

Pacific Coast Electrical Exposition. 
tember 17 to September 24, 1910. 

Colorado Electric Light, Power and Railway Association. 
convention, Glenwood Spring3, Colo., September 21-22-23. 

Kansas Gas, Water, Electric Light and Street Railway Asso- 


Annual 


Glen Summit 
San Francisco, Cal., Sep- 


Next 
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ciation. Annual meeting, Kansas City. Kan., September 27 and 28. 
Denver Electric Show. Colorado Electric Club, Denver, Colo., 
October 8-15. 
American Street and Interurban Railway Association. 
convention, Atlantic City, N. J., October 10-14. 
American Society of Municipal Improvements. 
tion, Erie, Pa., October 11-14. 
Railway Signal Association. 
October 11. 
American Electrochemical Society. 
ing, Chicago, Ill., October 13-15. 
American Association of Electric Motor Manufacturers. 
annual meeting, Chicago, November 14-16. 
Alabama Light and Traction Association. 
ton, Ala., November 21-23. 


Annual 
Annual conven- 
Annual meeting, Rfchmond, Va., 
Eighteenth general meet- 
Semi- 


Next meeting, Annig- 


RECORD OF ELECTRICAL PATENTS. | 


Issued (United States Patent Office) August 9, 1910. 


966,421. PORTABLE ELECTRICAL MEASURING INSTRU- 
MENT. Walter E. Beede, New York, N. Y.. assignor to 
American Ever Ready Company. Filed Dec. 21, 1909. A pocket 
ammeter contains within a watchcase a flattened solenoid into 
which a curved iron armature carrying the pointer is adapted 
to swing against the force of a coiled spring. 


966,456. CONTROLLING MEANS FOR ELECTRIC CIRCUITS. 
Julius K. Lux, St. Louis, Mo. Filed Apr. 3, 1906. One contact 
of this switch is mounted loosely so as to rock transversely 
and longitudinally. Contacts on the rotary element engage 
opposite faces of the first contact. 

966,457. OPERATING MEANS FOR CIRCUIT-CONTROLLING DE- 
VICES. Julius K. Lux, Washington, D. C. Filed Aug. 25, 
1906. In an operating means for a rotary snap switch there 
are co-axial positioning members having coacting inclined faces 
for positioning an indicating means. 


966,467. TELEPHONE-RECEIVER. Katherine Nichols and Isaac 
W. Nichols, Newark, N. J. Filed Sept. 5, 1908. To the cham- 
ber about the diaphragm there is connected a passage to 
which is secured a flexible tube carrying a second earpiece 
at its end. 


966,475. SPACE TELEGRAPHY. Chester R. Saffell, United 
States Navy, assignor to John Firth, New York, N. Y. Filed 
Aug. 12, 1909. The transmitting system comprises an oscilla- 
tion circuit, an alternating-current generator, a motor driving 
the generator, a transmitting key and means controlled by 
the key for decreasing the energization of the motor field. 

966,490. TELEGRAPH REPEATER. Robert H. Tudor, Corinth, 
Miss., assignor of one-half to Ernest F. Waits, Corinth, Miss. 
Filed May 2, 1910. Consists of main-line relays and resistances 
includable in series with each relay to balance the cutting out 
of the other relay from the circuit. 


966,520. MEANS FOR LIGHTING CHRISTMAS TREES. Eugene 
J. Bumiller, Chicago, Ill. Filed Jan. 15, 1910. An arrangement 
for supplying current to the electric lights on a rotating tree 
consists of two collector rings and brushes. 


966,526. SYSTEM OF ELECTRICAL DISTRIBUTION. William 
H. Clarke, Chicago, DI. Filed June 15, 1907. A circuit con- 
taining multiple lamps is fed from a variable-potential source 
but maintained at constant potential by means of a variable 
resistance in series which is adjusted by a sectional solenoid. 

966,539. TRANSMITTING APPARATUS. Lee de Forest, New 
York, N. Y., assignor to The Radio Telephone Company. New 
York. N. Y. Filed Aug. 24, 1908. Combined with a singing-are 
circuit for developing electromagnetic waves is a chimney 
about the are and means for maintaining a draft of denatured 
alcohol through the chimney. 

966,553. TIME-RECORDING APPARATUS. William H. Jackson, 
Palisade, N. J. Filed Aug. 25, 1908. An electrically operated 
clock for stamping on cards the time of arrival and departure 
of employees. 

966,555. VARIABLE SELF-INDUCTANCE COIL. Joseph Ray 
Jesse, Birmingham, Ala. Filed Dec. 7, 1909. A primary coil 
is wound on a core, Over one-half the primary is wound a 
secondary coil. Sliding contacts on each coil permit adjust- 
ment of the active turns in each coil and thereby of the in- 
ductance of the set. 

966.360. ARC MECHANISM FOR SPACE SIGNALING. Roscoe 
Kent, New York, N. Y., assignor to The Radio Telephone Com- 
pany, New York, N. Y. Filed Aug. 24, 1908. Below the arc 
electrodes is a drip pan. Above and to one side of them is 
a reservoir with a pipe leading directly over the arc so that 
a vaporizing liquid may be dropped through the arc. 


966.571. METHOD OF MANUFACTURING INCANDESCENT 
LAMPS. Robert K. Mickey, Emporium, Pa., assignor to Nov- 


elty Incandescent Lanip Company, Emporium, Pa. Filed Dec. 
14, 1909. A method of sealing a filament-supporting stem in 
the bulb consists in placing the stem within the neck of the 


bulb, and then directing a fusing flame blast exteriorly against 
the neck to fold it around the edge of the flange of the stem 
both above and below the same. 

966,583. INSULATOR-PROTECTING APPARATUS. ioyåd C. 
Nicholson, Buffalo, N. Y. Filed Sept. 10, 1909. A ring-shaped 
electrode fits around the neck of a pin insulator but is spaced 
away from it and connected to the line wire. A grounded 
second electrode is arranged about the base so that the pair 
divert the power arc away from the insulator when a flash- 
over occurs. 

966,584. PROTECTING APPARATUS FOR INSULATORS. Lloyd 
C. Nicholson, Buffalo, N. Y. Filed Sept. 10, 1909. An arrange- 
ment similar to the above for suspension-type insulators. 


966,623. SOCKET-SUPPORT FOR ELECTRIC LAMPS. Wiliam 
C. Tregoning, Cleveland, Ohio. Filed Mar. 5, 1910. A two-part 
socket has a conducting piece in the bottom with extensions 
next to the wall of the socket, etc. 


966,626. FIXTURE FOR GAS OR ELECTRIC LIGHTING. Charles 
E. Ummbach, Chicago. Ill. Filed July 12, 1909. A chain in a 
pendent fiixture has the adjacent ends of adjacent links pro- 
vided with registering perforations for the gas tube or wires. 

966,640. GARMENT-CREASER. Roy K. Aselstine and George W. 
Langdon, Ottawa, Ontario, Canada. Filed Jan. 17, 1910. A 
pair of arms joined near their center carry at their outer ends- 
short tubes parallel to each other and normal to the arms. 
Attached to the tubes are electric heating coils and about 
these are journaled ironing drums. 

966,644. ELECTRIC CABLE. Georg Bartels, Nippes, near Co- 
logne, Germany, assignor to Land und Seekabelwerke Aktien- 
gesellschaft, Nippes, near Cologne, Germany. Filed Aug. 26, 
1908. A submarine power cable has two armors insulateď 
from each other and connected to a low-potential source. On 
damage to the cable the two armors become short-circuited 
and a device in the low-potential circuit cuts out the power 
supply and simultaneously grounds all conducting parts of 
the cable. 

966,655. ELECTRICAL PROTECTIVE APPARATUS. Frank B. 
Cook. Chicago, Hl. Filed July 15. 1909. The device consists 
of a combined lightning arrester, electrothermal protector and 
inclosed fuse for mounting on telephone distributing frames. 

966,681. SERIES LAMP-RECEPTACLE. Charles D. Gervin. New 
York, N. Y., assignor to John H. Dale, New York, N. Y. Filed 
Feb. 20, 1909. In a series lamp cluster each socket shell has 
a tongue stamped outward into engagement with the center 
contact of the next socket. 

966,690. ELECTRICAL GAS-LIGHTING DEVICE. Edward R. 
Joseph, Elkhart. Ind. Filed Dec. 18. 1909. Covers the manner 
of attaching the device to a gas burner and the method of 
securing the wires to it. 

966.694. ALARM ATTACHMENT FOR BRAKE-VALVES. Elwin 
S. Lewis, Jr., Denver, Colo.. assignor of one-half to Elwin S. 
Lewis, Sr., Denver, Colo. Filed Mar. 31, 1909. Comniacts are 
arranged adjacent to the normal position of the valve handie 
and an alarm circuit is closed temporarily when the handle 
is moved so as te apply the brakes; the circuit is closed per- 
manently when all the air stored in the brake system is applied 
to the brakes. 

966,702. DOOR-SWITCH OPERATOR. Johann G. Peterson, Hart- 
ford, Conn.. assignor to Arrow Electric Company, Hartford, 
Conn. Filed Nov. 3, 1909. The awitch is set in the wall so 
as to leave a spring-pressed operating buttor projecting. On 
the corresponding place on the door is a socket containing 
a strong spring pushing 2 button outwardly through a face 
plate. On closing the door the latter button suddenly pushes 
the switch button. 

966,705. ELECTRIC SAD-IRON. James W. Phelps, Detroit. Mich. 
Filed Oct. 21, 1999. A removable heating element is arranged 
between nonconducting plates. 


966,705. SIGNALING BY WIRELESS TELEGRAPHY. Valdemar 


O 


eM): 


Dis 


August 20, 1910 


Poulsen, Copenhagen, Denmark. Filed Mar. 8, 1907. Includes 
an electric arc, an oscillation circuit bridged across it and 
means for connecting and disconnecting an ohmic resistance 
with the circuit to absorb the energy thereof in the form of 
heat and prevent the transmission of oscillation therefrom. 


966,708. AUTOMATIC MAGNETIC CIRCUIT-BREAKER. Wil- 
liam M. Scott, Philadelphia, Pa., assignor to Cutter Electrical 
& Manufacturing Company. Filed June 8, 1901. A device for 
ITE circuit-breakers that does not permit them to be closed 
during the continuance of abnormal electrical conditions. 


966,728. TEST DEVICE. Arthur H. Adams, Antwerp, Belgium, 
essignor to Western Electric Company, Chicago, IN. Fited 
May 31, 1907. A device for connecting conductors to a ter- 
minal block of a telephone distributing frame conipriges a 
plate, means for detachably securing the plate to the frame, 
and a number of contacts arranged to engage corresponding 
terminals of the terminal block. 

966,733. SERVICE-METER CIRCUIT FOR TELEPHONE-EX:- 
CHANGE SYSTEMS. Albert M. Bullard, New York, N. Y., 
assignor to Western Electric Company, Chicago, IN. Filed 
Aug. 4, 1908. Combined with lines each having a marginal 
service meter associated therewith, and the terminal to which 
battery potential is applied through the meter is an operator's 
connecting device for making connection with any line ter- 
minal, sources of current of different polarity, a key for apply- 
ing the same to operate the service meter of the line to which 
connection has been made, and polarized relay adapted auto- 


matically to select the source of current to be applied by the: 


key. 

966,737. REBOUNDING IGNITION AND SPACER DEVICE FOR 
EXPLOSIVE-ENGINES. Stephen Dudley Field, Stockbridge, 
Mass., assignor to Pittsfield Spark Coil Company, Dalton, 
Mass. Filed Nov. 20, 1907. Consists of a normally and freely 
balanced contact-lever, a pair of contact points, elastic means 
for normally maintaining the equilibrium of the lever and 
The contact points open, and an independently rotatable cam 
for periodically disturbing the equilibrium of the lever. 

966,764. RELAY. Hermann Poser, Hermsdorf, near Rerlin, Ger- 


966,539. WIRELESS TRANSMITTER. 


many, assignor to Western Electric Company, Chicago, M. 
Filed Sept. 21, 1908. Combined with an electromagnet having 
two windings are a return pole piece, two L-shaped armatures 
mounted thereon, one within the other, one of the armatures 
being responsive to current in one winding and the other 
armature responsive to current in the other winding. A set 
of contacts is closed in response to one armature and opened 
in response to the second urmature. 

966,766. SHORT-CIRCUIT DETECTOR. Frederick C. Reineking, 
Jersey City, N. J., assignor to Rankand Company. Filed Feb. 
7. 1910. Mounted on an insulating handle are two longitudinal 
electrodes with an adjustable spark space between them. 
There are contacts connected to each electrode to permit 
touching opposite sides of the circuit to be tested. Over 
the spark space is a transparent cover. 

966,768. CURRENT-CONTROLLING MECHANISM FOR INTER- 
NAL-COMRUSTION ENGINES. Lewis T. Rhoades, Mont Clare, 
Pa. Filed Nov. 8, 1909. Keyed or a shaft 30 as to slide on it 
and turn with it is a member which brings two contacts to- 
gether when jit moves alcne the shaft in one direction. 

966,783. MULTIPLE-FUSE CUT-OUT. Charles Almas, Toronto, 
Ontario, Canada. Filed Oct. 12, 1907. Contains a number of 
fusible wires so arranged that any desired number of them 
may be connected to carrv current simultaneously to adapt the 
device to carry currents of different strength. 

966,784. METHOD OF MANUFACTURING SPARK- PLUGS 
James C. Anderson, Washington, D. C. Filed Avg. 5, 1909. 
Consists in supporting and embracing the heated shell within 
a mold; heating an electrode and frictionally supporting it 
within the lower extremity of a compressing plunger; deposit- 
ing a body of molten glass within the shell; and automatically 
locating the electrode with reference to the shell and welding 
the glass with the shell and electrode by causing the plunger 
i ioe within the mold and upon the molten glass within 

she 
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966,796. CAB SIGNAL SYSTEM. Pierre I. Chandeysson, St. Louis, 
Mo., assignor of one-half to Samuel W. Forder and W. Carver 
Forder, St. Louls, Mo. Filed Apr. 5, 1909. Comprises a nor- 
mally closed electric circuit mounted on a train, a solenoid 
surrounding an axle thereot and a paramagnetic bar located 
in the track in co-operative relation to the solenoid. 

966,799. CONDUIT-THREADING DEVICE. Frank Crawford, Pasa- 
dena, Cal., aasiznor to Conduit Threading Device Con pany, 
Pasadena, Cal. Filed Apr. 15, 1909. A reel for the wire is 
mounte on a frame. The wire is kept from uncofling until 
the reel is rotated, when an automatic device releases the 
wire. 

966.809. ELECTRIC SERVICE-METER. Oliver C Dennis, Chi- 
cago, Ill., assigner to Western Electric Company, Chicago. III. 
Filed June 20, 1907. A telephone register is manually oper- 
ated. <A circuit independent of the talking apparatus discon- 
nects the operating mechanism of the register. 

966,812. INCANDESCENT LAMP. Charles I. Dodson, Pittsburg, 
Kans. assignor of one-fourth to Harry S. Clark. one-eighth to 
Archibald T. Cheatham, and one-eighth to Joseph Fletcher, 
Pittsburg, Kans. Filed Apr. 9, 1909. In a turn-down lamp 
with two filaments the socket shell is a common terminal for 
both and two separate concentric end contacts form the other 
terminals for the filaments. 

966,822 to 966,825. ELECTRICAL SIGNALING SYSTEM. Albert 
Goldstein and Clark H. Pool, New York, N. Y.. assignors to 
International Electric Protection Company. Filed Mar. 9, and 
Apr. 13, 1910. These four patents cover various features and 
modifications of an extensive alarm system having numerous- 
stations. 


966,584.—INSULATOR PRO- 966,766. —-SHORT-CIRCUIT DE- 
TECTOR. TECTOR. 


966,827. REELING-MACHINE. George Gustave, Chicago, Ill., as- 
signor to Western Electric Company, Chicago, Ill. Filed Aug. 
15, 1907. A frame curries a number of winding spools each 
driven by a shaft whose pinion engages a crown gear. A catch 
for maintaining each of the gears in engagement is controlled 
by an electromagnet governed by the tension of the wire being 
unwound from the spool. 

966,839. BRUSH-HOLDER FOR DYNAMOS. Ernest C. Ketchum, 
Boston, Mass. Filed June 25, 1909. Two sets of insulated 
metal disks are mounted on the shaft. A series of supported 
rods carries brush-holders whose brushes connect the disks in 
series. 

966,840. AUTOMATIC MERCURY-DROPPER. Ernest C. Ket- 
chum, Boston, Mass. Filed June 25, 1909. In a dynamo means 
are provided for dropping mercury at the points of contact of 
the brushes and commutator. 

966,846. ILLUMINATED SIGN. Lionel H. Moise, San Francisco, 
Cal. Filed Mar. 22, 1909. A highly reflecting letter surface 
stands out and away from a darker background. The lights 
are mounted in the letter, which has a margin differing in 
reflecting power from its malin body. 

966,847. TROLLEY-REPLACER. Dwight L. McBride and Harold 
A. Fiske, Pasadena, Cal. Filed Nov. 11, 1908. A lever near 
the trolley wheej carries the replacer which is controlled by 
air pressure. 

966,855. ELECTROMAGNETIC SEPARATOR. Frank J. Phillips. 
Chicago, lll. Filed Mar. 28, 1910. Consists of two pole-pieces 
each having a series of parallel tines. An electric energizing 
coil is wound over a core to which the pole-pieces are secured. 

966.882. ATTACHMENT OF TELEGRAPH AND SIMILAR LINE 
WIRES TO INSULATORS. Wiliam Edward Bandfield, Wol- 
verhampton, England. Filed Dec. 13, 1909. A U- shaped clip 
passes around the insulator and holda the wire in the U-shaped 
seats at its ends through which wire-retaining pins pass. 
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966,885. ELECTRO-AUTOMATIC NET - WEIGHT MACHINE. 
Charles L. Bond, Los Angeles, Cal. Filed Sept. 30, 1907. In 


a machine for weighing out definite equal amounts of a pul- . 


verized substance there is an electrically controlled means for 
cutting off the chute. 


- 966,897. CENTRAL-ENERGY ALARM SYSTEM. John C. Fran- 
cis, West New York, N. J., assignor to United Electric Protec- 
tion Company. Filed Nov. 12, 1906. Combined with a ground- 
ed source of current is a line circuit, means actuated upon 
the occurrence of a crossing in the line for establishing cur- 
rent leads from the non-grounded pole ct the source to the 
crossing, and a transmitter operating through the leads to 
actuate the alarin. 


966,901. ALARM SYSTEM. Albert Goldstein, New York. N. Y.. 
assigno: to Electric Protection Company of New York. Filed 
Mar. 9, 1910. Includes ‘wo sources of courrent and a series 
of signal-transmitting devices. 


966,902 and 966.903. ELECTRICAL SIGNALING SYSTEM. Albert 
Goldstein, New York, N. Y., assignor to International Electric 
Protection Company. Filed Mar. 28, 1910. Relates to further 
details of the system disclosed in patents 966,822 to 966,825. 


966,904. TEMPERATURE ALARM DEVICE. Albert Goldstein, 
New York, N. Y., assignor to International Electric Protection 
Company. Filed Mar. 28, 1910. Comprises a pipe, an alarm 
actuated by impulses produced in the air therein, and insulated 
wire within the pipe, and an electrical alarm operated by 
short-circuiting between the wire and pipe. 


966,917. 
CONDUCTORS. Anthony P. Hinsky, Brooklyn, N. Y. Filed 
Feb. 1, 1910. An armored conduit consists of fibrous sirip 
folded so its edges abut and form a tube. Over the joint 
is laid a narrow strip also corrugated transversely. Around 
the whole is wound spirally a corrugated steel armoring strip. 


967,084.—MAKING FILAMENT SUPPORTS. 


MULTIPLE-PUNCH PRESS. Frank Thompson, Chicago. 
i. Filed Dec. 26. 1908. Electric contacts are arranged ol 
each side of the pattern. When these come in contac: through 
the perforations in the pattern circuits are closed for controll- 
ing the dies. 

966.966. ELECTRIC-LAMP SOCKET AND SECURING MEANS 
THEREFOR. William C. Tregoning, Cleveland, Ohio, assignor 
to Tregoning Electric Manufacturing Company, — Cleveland. 
Ohio. Filed Feb. 12, 1908. A porcelain socket with lugs fits 
into a mounting plate with recesses for the lugs. A circular 
locking plate holds the parts together. 

966,996. THEATRICAL DEVICE. George A. Byrne, Washington, 
D. C. Filed Jan. 3, 1910. In a boxing exhibition the pugilists 
wear conducting garments and gloves and stand on plates 
connected to opposite terminals of a circuit. As the contest 
continues vicious sparking and flashing occurs between the 


966,965. 


fighters. 
967,025. PHOTOGRAPHIC APPARATUS. John Leonard and 
William J. Oldaker, Chicago, Ill. Filed Sept. 24, 1907. The 


camera contains a transparent positive between the lens and 
the plate holder, also electric lamps and a lever which simul- 
taneously moves the positive and governs the switch for the 


lights. 
967,031. TROLLEY-WHEEL. Sylvester L. McAdams, Beaver Falls, 
Pa. Filed Oct. 16, 1909. Covers means for lubricating the 


spindle of the wheel. 

967,051. ICE-CLEANER FOR TROLLEY-POLES. James C. Poe, 
' Rosedale, Kans., assignor of one-half to C. M. Burdett and A. 
Champ, Kansas City, Mo. Filed Sept. 23, 1909. At the top 
of the pole is a fork-shaped arm carrying a toothed cutting 
wheel in front of the trolley wheel and a spring scraper be- 
tween the two wheels. 

967.058. ELECTRIC WATER-HEATER. Herbert N. Roche. San 
Francisco, Cal., assignor to Thomas B. Gray, San Francisco, 
Cal. Filed Dec. 21, 1909. Within a cylindrical chamber is a 
heating unit, a valve governing the flow of water and a switch. 

967.059. RAILWAY-SWITCH-OPERATING MECHANISM. Elmer 

| D. Rose. Marshburg, Pa. Filed May 14, 1909. An electrically 
oversted track switch controlled by the motorman on the car. 
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967.084. PROCESS FOR MANUFACTURING THE HOOKS IN- 
TENDED TO SUPPORT THE FILAMENTS OF ELECTRIC 
INCANDESCENT LAMPS. Paul Gabriel Triquet, Paris, 
France, assignor to Perfectionnements aux Lampes a Fila- 
ments Metalliques, Societe Anonyme. Brussels, Belgium. Filed 
Feb. 4, 1910. A number of ihin wires are drawn from bobbins 
about a thick wire and after passing through a funnel are sol- 
dered into a single wire by passing over an electrically heated 
soldering block. 


967,113. COMBINED TELEPHONE AND ALARM OR KINDRED 
SERVICE SYSTEM. Wiliam W. Dean, Chicago, TMI., assignor 
to Consolidated Fire Alarm Company, New York, N. Y. Filed 
Avr. 30, 1903. In a common-battery telephone exchange there 
is an alarm receiving and registering apparatus connected to 


each line. 
967,118. DEVICE FOR DETECTING WAVES IN WIRELESS 
TELEGRAPHY. George C. Ellwood, Arbuckle, Cat. Filed 


June 18, 1909. <A three-point double-pole switch connects the 
terminals of the aerials to various inductances or one of them 
to ground. 


967.138. SYSTEM OF MOTOR CONTROL. 
Plainfield, N. J., assignor to Niles-Bement-Pond Company, 
Jersey City. N. J. Filed Nov. 8, 1909. An electromagnetically 
actuated reversing switch is provided with a blow-out magnet 
and a pilot switch for preventing operation of the reversing 
switch until the counter electromotive force of the motor falls 
to a low value. 


Samuel H. Keefer, 


REISSUE. 


13,141. LIGHTNING-ARRESTER. Frank P. H. Knight, Keokuk, 
Iowa, assignor to Electric Service Supplies Company, Camden, 
N. J. Filed Jan. 5, 1910. Original No. 897,906, dated Sept. 8, 
1908. Comprises a discharge path, a path for the line current. 
the relative impedance of the paths being such that the light- 
ning discharge will never pass by way of the path for the 
normal current, and an automatic circuit breaker arranged 
in the path of the normal current and adapted when operated 
to completely open the circuit and again close it. 


PATENTS THAT HAVE EXPIRED. 


Following is a list of the electrical patents (issued by the United 

States Patent Office) that expired August 15, 1910: 

503,115. TEST SYSTEM FOR MULTIPLE SWITCHBOARDS. Wil. 
liam D. Allison, Chicago, IN 

503,132. BATTERY-JAR. Alvah M. Gee, Edgar, Neb. 

503,157. SWITCH FOR ELECTRIC CIRCUITS. Wiliam McNeill 
and James H. Tinder. Winchester, Ky. 

503,180. ELECTRIC SWITCH. Ernest P. Warner, Chicago, Il. 

503,183. ALTERNATING-CURRENT ELECTRIC MOTOR. Ferdi- 
nand A. Wessel. Boston, Mass. 

503,186. ELECTRICAL CONDENSER. Alexander Wurts, Pittsburg, 
Pa. 

503,187. FIRE-ALARM AND INDIVIDUAL ELECTRIC CALL. John 
Young, Chicago, Ill. 

503.213. ELECTRICAL RECIPROCATING MOTOR. Henry S. Mc- 
Kay, Boston, Mass. 

503.252. ELECTRIC SWITCHBOARD SIGNAL. Frank A. Picker- 
nell, Newark, N. J. 

503,279. CONTROLLING SWITCH FOR ELECTRICALLY-PRO- 
PELLED VEHICLES. Harry P. Davis, Pittsburg, Pa. 

503,321. METHOD OF AND APPARATUS FOR THE TRANSMIS- 
SION OF ELECTRICAL ENERGY. Rudolyh M. Hunter, Phila- 
delphia, Pa. 

503,349. INCANDESCENT LAMP SOCKET. Charles T. Lee, Bos- 
ton, Mass. 

503,372. TELEGRAPHIC APPARATUS. Albrecht Heil, Frankisch 
Crumbach, Germany. 

503,384. CLEAT FOR ELECTRIC WIRES. Jacob Pawolowski, Cin- 
cinnati, Ohio. 

503,415. ELECTRIC DRY CELL. Ramon Gabarro, Barcelona, Spain. 

503,420. CLUTCH FOR ELECTRIC MOTORS. William A. Johnston 
and Arthur W. Browne, Prince’s Bay. N. Y. 

503,427. BINDING POST FOR ELECTRICAL CONNECTIONS. 
Arnold Kohl, Centralia, Il. 


503,443. TROLLEY-WIRE SWITCH. Elmer A. Sperry, Chicago. Il. 
503,445. METHOD OF WINDING COILS FOR DYNAMO-ELECTRIC 


ARMATURES. Elihu Thomson, Swampscott, Mass. 

503,449. METHOD OF WINDING COILS FOR DYNAMO-ELECTRIC 
ARMATURES. John B. Blood, Lynn, Mass. 

503,453. REGULATOR FOR ELECTRIC MOTORS. John C. David- 
son, Prince’s Bay, N. Y. 

603,505. RAILWAY SIGNALING. 
land. 

603,538 and 503,539. 
Plainfield, N. J. 

403,555. CABLING SYSTEM FOR MULTIPLE SWITCHBOARDS. 
Charles E. Scribner, Chicago, Ill. 

403,562. ELECTRIC TROLLEY-WHEEL. John W. Clark, Menands, 
N. Y 


IHius A. Timmis, London, Eng- 


ELECTRIC-ARC LAMP. Louis E. Howard, 


503,566. ELECTRICAL SUPPLY SYSTEM FOR RAILWAYS. Jo 
` seph W. Bates, Minneapolis, Minn. . 

503,487. ELECTRIC ENGINE. William Lawrence, New York. N. Y. 

503,567. GALVANIC BATTERY. Charles H. Brown. Portland, Oreg. 
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<- MEDDLING WITH WIRELESS. 

That the amateur wireless-telegraph operators have not 
vet been fully awakened to a sense of their responsibility is 
shown by the recent sending of false distress signals to the 
receiving station in Chicago. The use of wireless apparatus 
in this way is very objectionable and is even more to be 
frowned upon than the interference with commercial or 
naval messages which has often occurred. In one recent 
case, several boats started out to give relief to the craft sup- 
posed to be in danger, and were thus inconvenienced. , 

Such practice on the part of the amateur wireless oper- 
ator can not be too strongly condemned. Messages of this 
nature, as well as those which interfere with commercial 
messages, have caused the agitation against non-profession- 
al wireless Operators and have already brought them into 
some disrepute. 

The novelty of telegraphing without connecting Wires 
and the fascination of receiving and sending messages have 
won many devotees. particularly among voung men. There 
is something in it that appeals to youth. There is, however, 
absolutely no reason why these experimenters should use 
their apparatus for the purpose of deceiving or interfering 
with others. The faet that the apprehension of these per- 
sons is difficult should be taken as one more reason why 
thev should not stoop to deception. The mere fact that a 
man has in his possession a wireless set cannot be taken as 
an indication that he is using it to the detriment of others, 
nor should it be so considered. One man among a great 
many experimenters may be causing unjust blame to rest 
on a number of others. But as in other problems of organ- 
ized society, restrictive legislation will become necessary to 
restrain the few from interfering with the rights of others, 
unless these few desist of their own volition or can be con- 
trolled by their fellow-workers. 

Already several societies have been formed by those 
interested in wireless communication, and the rules of these 
bodies are such that while they allow members to derive 
the full benefits from their experiments and practice, they 
do this without making nuisances of themselves. Wireless 
societies such as have already been formed in Boston, Phila- 
delphia, Chieago and other cities are working toward a 
good end and should be given every encouragement. When 
other cities, particularly those situated on the coast and the 


405 


406 


great lakes have similar societies, perhaps the wireless prob- 
lem will be solved without further legislation. 


CENTRAL STATIONS AND THE ELECTRIC VEHICLE. 

When it is considered that, as a current consumer, an 
ordinary electric pleasure vehicle gives the same gross in- 
come as three ordinary residences, while a 1,000-pound de- 
livery wagon equals thirteen residences in point of revenue, 
_ with the advantage that the vehicle load is seldom, if ever, 
on the peak, the statement that the electrie vehicle is the 
best undeveloped, prospective load for the central station 
to-day, seems to be well founded. 

The introduction of electric vehicles is slow work, but 
not difficult, and once a start is made, the business grows 
almost of itself. The start is always hard, and for a good 
reason—the public, generally, is ignorant of the present 
status of electric vehicles. It does not realize that to-day 
these cars are more dependable, just as sturdy, and fool- 
proof to a much greater extent than any other means of 
city or suburban transportation. 

The first step toward promoting the use of electric cars 
in any locality should be their adoption by the central sta- 
tion itself, just as the first step in an electric sign cam- 
paign is the erection of a sign over the central-station office. 
The people look to the central station to take the initiative. 

The next point is the establishment of at least an ad- 
visory engineering department or vehicle inspection de- 
partment which will supervise, to some extent, the manage- 
ment of electric cars within the company’s territory. 
Whether or not the central station should maintain a 
garage for public use is optional but the inspection aud 
advisory work are absolutely essential. 

It is the duty of the company, desiring electric-vehicle 
business, to co-operate with public garages and electric 
vehicle and storage-battery manufacturers, who are always 
willing to give every assistance desired. 

If a central station establishes an automobile depart- 
ment, in the hands of men thoroughly acquainted with the 
work they are doing and then demonstrates to the publie 
what the electric vehicle will do when properly applied and 
intelligently cared for, the results should more than justify 


the expense and effort. 


ADVERTISING VALUE OF EXPOSITIONS. 

Our Scottish contemporary, The Engineer and Iron 
Trades Advertiser, in an article on domestice and foreign ex- 
hibitions, gives an example of the advertising value of ex- 
positions. Speaking of a certain well known British con- 
cern, it says: ‘‘This firm has attended the most important 
exhibitions at home and abroad during recent years, and 
has secured the highest International Awards, and although 
meeting with keen competition has been able to go into 


foreign markets and beat competitors on their own ground, 
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while at home, although the competition is enormous, it 
holds a very secure position, and has a steadily increasing 
trade.’ 

The deduction to be made from this statement is that 
the firm which brings its products visibly to the attention 
of potential buyers has, other things being equal, a greater 
chance of increasing its trade than has a concern which 
does not adopt this method of advertising to the same ex- 
tent. Advertising, to be effective and efficient, must be 
continuous and repetitive. The use of advertisements day 
after day and week after week in. the same mediums is 
bound to bring results, whereas a single advertisement 
might easily pass by unnoticed. And when this is supple- 
mented by a visible exhibit, and if possible an actual demon- 
stration, results are made all the more certain. In an expo- 
sition which lasts for several consecutive weeks an attractive 
exhibit will be seen many times by the same person who is 
making an extended stay, and the value of the repetitive 
and ocular advertisement thus afforded is unquestionable. 
If we are to increase our export trade we must exhibit in 
a convineing manner at all the important foreign expo- 


sitions. 


REASONS FOR A SUCCESSFUL POWER CAMPAIGN. 

It is interesting and instructive to review the reasons 
determining success in an energetic campaign for electric 
power business. The central-station manager today, who 
sits quietly in his office waiting for business to be offered 
him, finds his eallers few and far between. The great move- 
ment of the industry toward commercialism of output may 
be regretted by certain theorists, but it is a logical outcome 
of the application of modern methods to the total station 
revenue and improved conditions of production. Each case 
of power application must obviously be investigated upon 
its own merits, but experience gained in a number of recent 
successful attempts to capture power business shows that 
there were contributing factors often present in other 
situations which have not yielded to central-station treat- 
ment. 

A somewhat extended survey of a number of steam- 
driven installations which have since all been taken over 
by the local central-station company disclosed operating 
conditions which are anything but favorable to efficient 
Engineers whose training extends through the 
past ten years easily fall into the habit of expecting to 
find poor practice exceptional, even in mechanically driven 
plants. 


running. 


It comes as something of a surprise to visit installa- 
tions where perhaps a thousand feet of shafting are run 
to drive equipment which might be concentrated in a group 
not over seventy-five feet long; to find engines twenty 
or thirty years old in service under conditions which pre- 
clude operation within fifty pounds of the initially rated 


steam-pressure requirements; daily deliveries of coal on 
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account of there being practically no storage eapacity on 
the premises; complex layouts of belting and shafting 
which necessitate shutting down an entire factory to remedy 
a simple localized trouble; and = continued operation at 
speeds fifteen or twenty per cent below that required for 
the utilization of the normal machine eapacity. 

In each of the eases in mind careful analyses were 
made of the total yearly cost of operation by electricity, 
including fixed charges, compared with the existing steam 
service. Among the causes which led to the better show- 
ing of electricity were the necessity of purchasing feed 
water from a local company, on account of the inferior 
quality of artesian well water; the high cost of individual 
electrie lighting due to the subdivision of bills among dif- 
ferent establishments under the same roof; the diftieulty 
of mecting increasing demands for electric power gener- 
ated in restricted quarters; the necessity of shutting down 
the entire motive power of the factory for a week each 
year, suspending at the time all production in the establish- 
ment except that possible by manual means; the inability 
of the owners of the old structures to run their apparatus 
overtime except at prohibitive expense, eompared with a 
nominal extra cost under the new conditions of eleetrie 
driving; and the presentation of the electrical proposition 
at a time when the existing belting was so far worn out 
that the cost of replacement went a long way toward 
purchasing the motors which superseded the shafting and 
belts. 

Electricity superseded mechanical power in several 
out-of-door plants where the steam-heating situation was 
negligible and where the operation was over a period of 
sufficient Jength to attract a low rate on the regular pub- 
lished schedule discounts of the central-station establish- 
ment. Here the demand for power at specifie machines was 
relatively large, often from fifty to seventy-five horsepower 
per motor, and the load factor was fairly good in relation 
to the period of service. Finally, much time was spent in 
cultivating friendly relations with the steam engineers who 
Were running the old plants, avoiding any sarcastic refer- 
ences to the character of indicator cards which some of the 
engines displayed. The work was handled on the basis of 
trying to secure the maximum improvement possible, and 
in no ease were the old engineers thrown out of work. The 
conditions under which these often old and faithful em- 
ployees labored Were greatly improved by the electrification 
of the properties which they served, and under the new con- 
ditions plenty of work was found for them in connection 
With the operation of the heating systems, maintenance of 
motors and machinery, eare of elevators, pumps, piping and 
other accessories, In one or two instances the owners of 
steam plants which were electrified insisted on retaining 
their old engines as a so-called guarantee against the failure 
of the electric service, but in a few weeks the attachment 
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for such antiquated apparatus gave way to a decided 
Willingness to offer it up on the seeond-hand-machinery 
altar. The reliability of modern central-station service is 
easily demonstrated today to the most skeptical contractor 


for power. 


FORM FACTOR. 

In spite of the fact that two of the most prominent 
electrical societies of the country have this vear been form- 
ulating definitions of electrical terms, the important quan- 
tity known as form factor has thus far failed to receive the 
attention which it deserves. 

Neither the Standardization Rules of the American In- 
stitute of Electrical Engineers nor the Report of the Com- 
mittee on Terminology of the National Electrie Light Asso- 
elation makes any reference to this important quantity. The 
form factor is important because it connects the maximum 
Value of the magnetic flux which periodically links any coil 
with the electromotive foree induced in the coil, and it is 
the maximum value of the flux whieh determines the iron 
loss. Attempts have been made in some quarters to sup- 
plant the form factor by other quantities, such as amplitude 
factor, but the form factor still remains the most eon- 
venient quantity to use in expressing the necessary rela- 
tions of the quantities concerned. 

The form factor is defined as the ratio of the effective 
valne to the average value of a periodie quantity, and as 
this definition is generally accepted, it may be considered 
unnecessary to consider the matter further. 

The effective value is universally understood to mean 
the square root of the average value of the square of the 
Varying quantity. But there is a laek of uniformity in the 
defimition of the average value of a periodic quantity, simple 
as the matter appears at first sight. One author defines 
it as the average of all the instantaneous values in the evele, 
Without regard to sign. Another defines it as the alvebraic 
average for a half period. Some do not detine it at all. 

The difficulty arises in cases where the wave passes 
through the zero value more than twice per evele, that is, 
in eertain cases of a very much distorted wave of electro- 
motive foree, Definitions, of course, should be framed so 
as to cover all cases which may occur in practice. And 
When well known authors differ in definitions, the term is 
a proper subject for standardization. 

In order to have the relation between thix and elec. 
tromotive foree hold in all cases, with the above definition 
of form factor, it is necessary to define the average value 
oF a periodie quantity as the algebraic average over a half 
period beginning with the value zero. If the variable Pass 
through zero more than twice per eyele, that zero should be 
used as the initial point which will give the greatest alge- 
brate value. If the numerical average be taken for a half 
period, the form factor defined by it loses all significance in 


the special case considered. 
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Association of Railway Electrical 
Engineers. 

The annual convention of the <Asso- 
ciation of Railway Electrical Engineers 
will be held at the La Salle Hotel, Chi- 
cago, September 27 to 30, and it is ex- 
pected that nearly every steam road in 
this country will be represented by its 
electrical engineer. 

The top floor of the hotel, known as 
the roof garden, has been engaged for 
the occasion, and will be used exclusive- 
lv for the meetings and exhibits. The 
convention has been arranged by the 
Association of Railway Electric Supply 
Manufacturers, and the committee in 
charge is composed of the following 
gentlemen: Exhibits: W. B. Ballan- 
tine, Willard Storage Battery Company. 
Entertainment, W. H. Glatt, New York 
Leather Belting Company.  Finanee. 
A. C. Moore, Safety Car Light and Heat 
Company. Auditing. J. M. Lorenz, 
Central Electrice Company. Member- 
ship, J. M. Sehilling, Westinghouse 
KMlectmie and Manufacturing Company. 
Chairman, George H. Porter, Western 
Klectrie Company. 

The offieers of the Association of Rail- 
way Electrical Engineers are: presi- 
dent, E. M. Cutting, electrical engineer, 
Southern Pacifie Railway, Oakland, 
Cal.; first viee-president, J. R. Sloan, 
electrical engineer, Pennsylvania Rail- 
road, Altoona, Pa.; second viee-presi- 
dent, F. R. Frost, electrical engineer, 
Atchison, Topeka & Santa Fé Railway, 
Topeka, Kan.; secretary, George B. 
Colegrove, chief electrician, 
Central Railroad, Chicago, II. 

— eoe 

Radiology and Medical Electricity. 

At the seventy-eighth annual meet- 
ing of the British Medical Associa- 
tion, held in London, during the last 
week of July, the technical proceedings 
were divided among twenty-one special 
sections. Of electrical interest were the 
sessions of the Section on Radiology 
and Medical Electricity, which assem- 
bled on July 27 at the call of its presi- 
dent, Dr. J. Mackenzie Davidson. ln 
his opening address he spoke of the de- 
sirability of having all X-ray work 
done by properly trained medical men, 
suitably equipped for the work. Many 
unfortunate results have come from the 
common belief that radium is a cure for 
malignant diseases. The fact is that its 
usefulness is quite limited, but where it 
is serviceable its action is definite and 
decisive. 

Sir J. J. Thomson delivered a clas- 


Illinois 
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sical address on the physical properties 
of Roentgen rays and their physiologi- 
cal effects on living tissues. He re- 
ferred particularly to what are known 
as the medium and soft rays. He also 
described a new method of producing 
Roentgen rays of various degrees by al- 
lowing the radiation from an X-ray 
tube to fall upon a metal surface, the 
type of ray depending on the kind of 
metal forming the bombarded surface. 
For instance if the surface is of iron 
the radiations corresponded to those of 
a very ‘soft’? tube, while if the sur- 
face is of silver the rays are ‘‘harder’’ 
and more penetrating; the ‘‘hardness’’ 
of the secondary radiation increases 
with the atomie weight of the metal 
employed. The speaker thought that 
this principle might be used to produce 
radiations of any desired intensity for 
therapeutic purposes. 

Dr. H. Ju. Jones read a paper on the 
“Treatment of Some Forms of Corneal 
Uleer by Zine Ionization.” Several 
eases of Moore’s wleer have been suc- 
cessfully treated in this way, but it is 
necessary to get actual penetration of 
the ions into the corneal substance in 
order to get satisfactory results. Prof. 
Leduc said the pain of the operation 
can be eliminated by inereasing the 
current strength very slowly. 

C. T. Holland deseribed a model of 
a screen tor conducting X-ray examin- 
ations with the patient in an upright 
position. The outfit gives at the same 
time proper protection to the operator. 

Dr. R. Morton described and illus- 
trated the changes observed in a case 
of chrome X-ray dermatitis. Destrue- 
tion and repair took place alternately 
and sometimes side by side. Finally 
destruction predominated and necessi- 
tated removal of the diseased phalanx. 

Dr. W. F. Somerville read a paper on 
the ‘Relief of Pain and Discomfort by 
Means of High-Frequency Currents.”’ 
He made a strong plea for the more 
common use of this method in the vari- 
ous forms of neuralgia, the pain fol- 
lowing fractures, muscular rheumatism, 
and the pain of arthritic joints. He 
made an emphatie statement that the 
high-freguency treatment is by no 
means a thing of the past, in fact the 
results are remarkably satisfactory 
when the treatment is carried out by 
medical men who had a full knowledge 
of the proper procedure. 

Doctors Dominici and Warden pre- 
sented a paper on the ‘‘Radium Treat- 
ment of Malignant Disease.” The 
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paper was illustrated by several dia- 
grams and also by four patients whom 
the authors brought from Paris to show 
the satisfactory character of the re- 
sults. 


——____—_—_—_¢--- 


Reviewers Raise Taxes of Chicago Elec- 
tric Concerns. 

The assessments of Chicago’s two 
big electric concerns, the Common- 
wealth Edison and the Chicago Tele- 
phone companies, have been raised by 
the board of review, so that the con- 
cerns will pay taxes on about $2,650,000 
more personal property than they were 
called upon to pay on last year. Their 
combined personalty assessments of 
$34,432,695 last year have been raised 
this year to $37,139,281. 

The figures for the Commonwealth 
Edison Company are contained in tue 


following table: 
Reviewers. Reviewers. 


Chicago, 1909. 1910. 
“SOT: OWN 4.5 55.eoewend $10,500,000 $11,200,000 
West OWN 6454 ea ees 5,000,000 5,500,000 
North LOW assis Hees 9,250,000 9,450,000 
Lake View dxse6% bio ees hes 1.450.000 1.650 000 
Taken sel tS ow aa ede ee 1.225.000 1,520,000 
Hyde Park os. 6-4545 eens 1,550,000 1,620,000 


TOS: eseru irkit ee ees $21,975,000 $23,940,000 
The Chicago Telephone Company's 
personalty assessments can be divided 
into Chicago’s figures and those for 
the thirty country townships outside of 


the city, as follows: 


Reviewers. Reviewers, 
1909, 1910. 
$ 5.018.300 $ 5,493416 


Chicago. 
South town 


"seer eve eer oowoo’ 


"es OWN urenkaart ea 9 774,600 3.037.367 
North poy ons aca areca 2 918,300 2,450,000 
TE! feos. d pean ME OR ee aes 443.000 484.959 
J ake View .........ee eee 501,000 BAS. 436 
Hyde Park ..........0006- 1,009,000 1,104,092 
Jefferson co.cc cece eee e ees 73,500 80,516 

Totals Chicago. ..... $12,182,700 $13,199,281 
Totals country towns 374.995 514.395 


Totals Cook county...$12.507,695 $15.713,676 
These figures indicate imereasing 
prosperity of the electric trade in Chi- 


cago. 
— eoe 


Sale of Forty-second Street Railway 
Adjourned. 

Judge Lacombe in the United States 
Circuit Court has signed an order ad- 
journing the sale and the foreclosure 
proceedings by Edward M. Childs, spe- 
cial master of the Forty-second Street, 
Manhattanville & St. Nicholas Avenue 
Railway Company, of New York City. 
under the mortgage by the Union Trust 
Company, which was set for September 
1, until October 18. The sale is for the 
foreclosure of mortgage dated July 1. 
1885, to secure the sum of $1,600,000. 


—___»--e__—__ 

A scheme has been promulgated to 
inaugurate a workman-exchange be- 
tween England and Germany. Sir 
Ernest Cassel has provided a fund of 
$100,000 for this purpose. 
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Edwin R. Weeks. 

The subject of this sketch has had 
a long and distinguished career ip the 
eleetrieal industry. In the early days 
he was reeognized as a leader among 
those hardy pioneers who brought to 
a skeptical world the first commercial 
developments of electric lighting. 

Edwin Ruthven Weeks, consulting el- 
ectrical and) mechanical engineer, tthe 
father of eleetrie light and power in 
Kansas City,” was born in Westfield, 
Wiseonsin, December 25, 1855. He was 
a son of Joseph Van Rensselear Weeks 
and Imogene Cookson Weeks. 
He was educated in the Kansas 
City schools. the Phillips Exeter 
Academy, Tabor College and 
Spaulding Commercial College. 
Ife learned the trade of a mason, 
Was one of the first postmen in 
Kansas City, and for several 
years was in the train service of 
the Union Pacifie Railroad. He 
was superintendent, manager, 
general manager, vice president 
and managing director of the 
Kansas City Electrie Light Com- 
pany and of its predecessor. as 
well as of the Edison Electric 
Light and Power Company 
t 1882-1900), which 
under his management were 
among the most successful in the 
industry. He sold the electric 
light and power properties at 
Kansas City to Armour & Com- 
pany, and formed the firm of 
Weeks, Kendall & Newkirk, ceon- 
sulting and = mechanical engi- 
neers, practicing in many states 
and territories and abroad. 

Mr. Weeks was one of the 
leading spirits in the early days 
of the National Electrie Light 
Association. In 1886 he presided 
at all of the Detroit convention ses- 
sions, and was president of the asso- 
elation in 1889 and in 1890, and served 
on many important committees. He 
served as vice president of the Asso- 
elation from 1885 to 1888. He is a 
member of the American Institute of 
Electrical Engineers and the Franklin 
Institute, and held membership in the 
International Electrical Congresses of 
1893 and 1904. He was chosen with 
Dr. Carl Hering to represent the Amer- 
ican Institute of Electrical Engineers 
and the National Electrie Light Asso- 
viation on the Jury of Awards at the 
St. Lonis Exposition. He is a member 


companies 


of the American Association for the 


Advancement of Scienee, one of the in- 


corporators and vice president of the 
Kansas City Art Association and 
Sehool of Design, member of the Amer- 
lean Academy of Political and Social 
Science, a member of the Civil Service 
Reform Association, a member of the 
Sons of the Revolution, president of 
the Humane Society of Kansas City, 
and vice president of the American 
Humane Educational Society, of Bos- 
ton, Mass. 

He has delivered many addresses on 


KDWIN R WEEKS. 
Consulting Wlectrical and Mechanical hMnogineer, 


selentifie, educational, evonomie and 
humanitarian subjeets, and has been 
a prolifie contributor to the education- 
al and teehnieal press. 

He was married in 1883 to Miss 
Mary Harmon, who was for many 
vears teacher of mathematies and Eng- 
lish in the Kansas City high sehool. 
He has one daughter, a graduate and 
Borden fellow of Vassar College. 

While Mr. Weeks is known to the 
electrical fraternity best as a scientific 
man and as a thoroughly conscientious 
and enterprising builder of business, 
he is equally well known in other 
walks of hfe as a humanitarian of sin- 
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cere and brilliant record. He is a life 
member of the Royal Society for the 
Prevention of Cruelty, and he was 
awarded a medal for humanity” in 
1906 by the American Humane Ednu- 
eational Society. The degree of * Doe- 
tor of Merey” was conferred upon him 
by the greatest convention ever held 
in the cause of humane education. Mr. 
Weeks designed and erected the first 
sanitary fountain for horses in the 
park at Fortieth and Main Streets, 
Kansas City, Mo.. and it was at this 
convocation that the above degree was 
conferred, His latest address of 
this character was before over 
2,000 persons in the largest 
ehureh in the city of Independ- 
ence, Mo., where he oeeupied 
the pulpit at the morning serv- 
we of June 5, 1910. 

McAdoo Tunnels Progress. 

According to a recent. state- 
ment made by Wiliam G. Me- 
Adoo, president of the Tfiadson 
& Manhattan Ratlroad Company, 
work is going forward very 
rapidly on the Hudson River 
tunnels. 

It is expected that the Thirty- 
third Street terminal station will 
be completed and opened about 
November 1, and the Twenty- 
eighth Street station will prob- 
ably be completed at the same 
time. The extension to Forty- 
connection 


second Street and 
with the train levels of the new 
Grand Central Station should be 
completed well within the three- 
vear limit. 

These improvements will ma- 
terially aid in solving the trans. 
portation problem in New York. 

A E AN ts cad 
National Association of Cotton Manu- 
facturers. 

The semi-annual meeting of the Na- 
tional Association of Cotton Manutac- 
turers will be held at the Hotel Went- 
worth, Portsmouth, N. H., September 
15, 16 and 17. The full programme 
will not be issued until the meeting, 
but a number of interesting papers 
have been announced. One of these 
is upon ‘‘Thiminating Engineering.” 

A special train will be run from Bos- 
ton to Portsmouth on September 15. 
Full particulars ean be obtained from 
the seeretary, C. J. II. Woodbury, 45 
Milk Street, Boston, Mags. 


410 


Vol. 57—No. 9 


The Kinlochleven Hydroelectric Power Plant. 


A Modern Works for the Manufacture of Aluminum. 


The extensive works of the British 
Aluminium Company which were pro- 
ceeded with several years ago at Kin- 
lochleven in Scotland to supplement 
the company’s original installation at 
the Falls of Foyers, and its other 
works, for the production of alum- 
inum, possess several features of in- 
terest. The great rapidity with which 
the demand for aluminum has increas- 
ed compelled the adoption of enter- 
prising methods and the carrying out 
of an undertaking of large proportions 
as speedily as possible in preparation 
for producing many times the former 
output. Indeed it was found that the 
large works could not be completed 


now in full swing; also the Kinlochleven 
village which has been built up to 
accommodate the company’s workmen 
and their families. There will furth- 
er be observed the permanent electric 
railway leading from the wharf and 
jetty to the factories. 

The great concrete dam which crea- 
ted the enormous reservoir, the pipe 
lines, and a reinforced concrete con- 
duit, were carried out to the plans of 
Meik and Sons, consulting engineers. 
The pipe lines are 6,200 feet long from 
the intake to the power house. Of 
the six pipe lines now laid one is a 
spare; room has been left for the ad- 
dition of two further pipes when the 


pled to a pair of Dick Kerr genera- 
tors. Each generator has an output 
of 4,000 amperes at 250 to 275 volts. 
There is room for two further sets of 
2,900 brake horsepower each without 
increasing the size of the building. 
There are also two smaller turbine 
sets. Each of these turbines drives a 
500-kilowatt generator which furnishes 


a supply for lighting the village (250 


volts), for power requirements in the 
shops, for driving the cranes, and a 
very small proportion for exciting pur- 
poses, and also drives a seventy-five- 
kilowatt generator normally run at 
550 volts, which supplies energy for 
the locomotives on the railway (to 


MAP SHOWING GENERAL LAYOUT OF KINLOCHLEVEN 


in time to meet the growing need, so 
a temporary factory was built and 
equipped in the same neighborhood. 
A general idea of the engineering 
operations involved in the carrying out 
of this big hydroelectric scheme can 
be gathered from the accompanying 
plan which shows ‘the situations of 
the upper and lower penstock cham- 
bers, the temporary railway and over- 
land route, the cableway, and the tem- 
porary route, the cableway, and the 
temporary aluminum factory already 
alluded to. It shows also the loca- 
tion of the six ines of thirty-nine 
inches diameter steel pipes on the left, 
leading to the power house, and the al- 
uminum and carbon factories which are 


extensions at the station from 30,000 
to 40,000 brake-horsepower capacity 
become necessary. 

The power-house building is 420 feet 
long by 50 feet wide. Measuring di- 
rect by the road, it is situated about 
half a mile from Lochleven. At one 
end the station is built up with cor- 
rugated iron to facilitate extensions 
to plant. A fifteen-ton electric travel- 
ing crane, fifty foot span, travels the 
entire length of the station, and a 
railway for unloading machinery, for 
repair work, and other purposes, runs 
through it. 

The present installation includes nine 
electric generating sets, each set con- 
sisting of an Escher Wyss turbine cou- 


WATERPOWER PROJECT. 


which reference is made later), and for 
the cranes on the jetty and the wharf. 

The turbines, all of which were 
made by Escher Wyss, have, in the 
case of the larger ones, two nozzles, 
and they are fitted with by-pass re- 
lief valves for regulating water pres- 
sure. The small turbines are fitted 
with one nozzle and no by-pass, the 
regulation of these being satisfactorily 
obtained by means of a flywheel. It 
is understood that Kennedy & Jenkin, 
the consulting engineers for the entire 
turbine and electrical work, have 
found by actual test that when throw- 
ing on or off the full overload, the 
water hammer in the pipe does not 
exceed twelve per cent of the static 
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head, and the momentary variation in 
speed does not exceed sixteen per cent 
and the permanent variation three per 
cent. The large turbines run at a 
speed of 300 to 330 revolutions and 
the small turbines at 400 revolutions 
per minute. 

All the Diék Kerr generators are of 
the direct-current multipolar type, 
with slot-wound armature, and shunt- 
wound field. They have to run con- 
tinuously at full load day and night 


ulteration of speed only, to give any 
voltage when self-excited) between 
200 volts and 275 volts with any load 
from 0 to 4,000 amperes. The rise in 
temperature of the armatures, commu- 
tators, field winding, or any other part 
of the generators or their field switches, 
does not exceed seventy degrees Fah- 


renheit above that of the surrounding | 


air after a continuous run of six hours. 
The magnet frames are constructed of 
east iron of high permeability divided 
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annealed and securely fixed to the ends 
of the arms of the armature spider. 
The periphery of the armature lam- 
inations is provided with open slots 
to receive the armature conductors. 
The armature weighs twelve tons. The 
commutator is made with hard-drawn 
copper bars insulated with carefully 
selected mica. It is carried upon an 
extension of the armature spider to 
which it is keyed, and the bars are 
held in place by steel clamping rings. 


STREET SCENE IN KINLOCHLEVEN. 


- BRIDGE SECTION OF REINFORCED CONCRETE. 


for months at a time, so all adjust- 
ments, brush renewing, and lubrica- 
tion have to be done while they are 
running. They are shut down for 
about ten minutes once a week for 
cleaning. The normal full-load out. 


‘put of each of the two generators 


coupled to one of the large turbines 
is 1,000 kilowatts at 300 revolutions 
Per minute. The overload output is 
1,100 kilowatts for one hour, and the 
machine is capable of adjustment, by 


horizontally so that the upper half 
ean be removed. The pole-pieces are 
made of laminated steel and are pro- 
vided with detachable pole shoes which 
hold the field spools in place. They 
are cast into the magnet frames with 
a cast-welded joint, thus insuring 
good magnetic conductivity. The ar- 
mature spider is of cast iron, specially 
designed to avoid all shrinkage strains. 
The armature punchings are made 
from best electrical steel, thoroughly 


WHARVES AND ELECTRIC-RAILWAY TERMINUS. 


A wearing depth of two and five tenths 
inches on the diameter is allowed for. 
The generator shafts are of specially 
large diameter in the bearings, and of 
ample strength to transmit the torque 
to the second machine. The shafts 
are of mild steel fitted with a forged- 
steel half-couplhng at each end so that 
the armatures may be interchangeable. 

The supply is fed direct to the fur- 
naces at 250 to 275 volts. A brick 
wall divides the powerhouse from ithe 
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furnaces. Busbars extend along the 
length of the station so that any 
single generating set can be put 
on to any series of furnaces, the re- 
mainder being of course on their own 
series. 

It will be observed from the illus- 
tration of the power house that there 


ELECTRIC 


LOCOMOTIVE, 


is no switchboard for the main units. 
There is a small slate panel between 
each pair of dynamos and the furnace 
room. There is one main ammeter for 
each generator, one main voltmeter and 
one ammeter in each field circuit. 
These panels were made by Kelvin & 


James White, Limited, and were 
erected by the British Aluminium 
Company. 


For the lighting and traction mach- 
ines a switchboard is provided with 
ordinary feeder and auxiliary panels. 
All the main connection at the back of 
the board are made of aluminum strip, 
the British Thomson-Houston Com- 
pany being responsible for this part 
of the work. Aluminum strip bends 
round very easily and is found to 
make a very neat job; it is quite stiff 
enough for all purposes such as dyna- 
mo leads. The increased size is no 
disadvantage, for it results in greater 
stiffness. All through the station the 
aluminum strip is of sixty per cent 
conductivity. From the lighting 
switchboard there are three pairs of 
feeders which run out through the 
power-house wall to the village. Bare 
aluminum stranded cables are carried 
on ordinary porcelain insulators on 
wooden poles. Two of the lighting 
feeders are thirty-seven strands, each 


KINLOCHLEVEN. 
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0.085 of an inch diameter, and the 
other is of nineteen strands of the 
Same diameter. All the through joints 
on the feeder cables are cast joints. 
Outside, the feeders are spaced two 
feet apart, positive and negative, and 
the span never exceeds forty yards. 
The sag between the poles is approx- 
imately eighteen inches on the forty- 
yard span. The writer understands 
from the consulting electrical engin- 
eers, Kennedy & Jenkin, that on care- 
ful examination after two years there 
was found to be no oxidization what- 
ever. The feeders supply the distrib- 
uting mains in the village through dou- 
ble-pole fuses in cast-iron boxes erect- 
ed on the poles. The house-service 
leads are taken off the distributors by 
mechanical aluminum elips. As they 
are only T-joints there is no drop on 
the distributors themselves due to 
these joints. The clips have aluminum 
brnze bolts in them and thev were 
painted after ereetion. 

The house-service leads consist of 
single 0.144-inch diameter bare alum- 
inum wire. This is led from the clips 
and is anchored on to swan-neck insu- 
lators on the side of the house walls. 
There is a joint made on to each in- 
sulated aluminum cable whieh goes 
into a fuse box serving four, five or 
six workmen’s cottages. No switches 
are installed; there is only one fuse 


on each pole to eaeh cottage, an ar- 


TWO 1,000-KILOW ATT GENE 


rangement which has given quite sat- 
isfactory results. 

In addition to the feeders there are 
two pairs of 169-strand cables (0.085 
inch diameter), which run between 
the power house off the switchboard 
to the carbon factory for the supply of 
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power. Two positive thirty-seven. 
strand feeders supply the up and down 
lines on the railway between the pow- 
er house and the wharf. There is a 
painted mechanical connection he- 
tween the copper trolley wire and an 


UPPER END OF PIPE TRACK, 


aluminum eye cast on to the end of 
the feeder. This has proved perfectly 


satisfactory, though the difficulty of 
jointing copper and aluminum exposed 
to the weather is sometimes spoken of 
as being practically impossible. 


RATORS FOR COUPLING TO TURBINE. 


The electric railway is a three-foot- 
gauge line with 00 S. W. G. trolley 
Wire run from sixteen to nineteen 
feet above the level of the road, sup- 
ported on brackets attached to wood- 
en poles. These poles also carry a 
separate circuit forslighting the rail- 
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way. 


cent Jamps. 


The railway track is made up of 
sixty-five pound rails laid on ordin- 
The perma- 


ary sleepers and ballast. 
nent-way work for this line was carried 


out to Kennedy & Jenkin’s specifica- 
tion by Sir John Jackson’s Company 
which contracted for the dam. The 
permanent-way work in the factories 


was done by Dick-Kerr & Company. 


y _-- rc + 
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lu connection with the village 
lighting, it should be stated that there 
is on all the poles a separate circuit 
for the public lighting by ineandes- 
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journal that the British Aluminium 
Company has works also in Continen- 


tal countries, as well as at Falls of 


Fozers, and Kinlochleven, these includ- 
ing hydroelectric works at Orsieres in 
Switzerland, and aluminum works at 
Stangfjord, in Norway. It also pos- 
sesses aluminum works at Larne Har- 
bour, and earbon works at Greenock. 

The entire electrical equipment of 
the Kinloehleven undertaking has been 
earried out to the designs of Kennedy 
& Jenkin, to whom, and also to Murray 
Morrison, the general manager of the 


INTERIOR OF KINLOCHLEVEN POWERHOUSE. 


All the overhead work was earried out 
by Johnson & Phillips, Ltd. 

The two electric locomotives (by 
Dick-Kerr) are capable of hauling 
thirty tons behind them.up a gradient 
of 1 in 100 at ten miles an hour. Bow 
collectors are used, these being neces- 
sitated by reason of the large number 
of sidings round the factories. On the 
Wharf there is a fifteen-ton electric 
derrick crane, and a three-ton six-foot- 
gauge locomotive electrie jib crane. 
There is also a two-ton locomotive 
electric jib crane for use anywhere on 
the railway. These were made by 
Carrick & Ritchie and by Stothert & 
Pitt, respectively. | 

It has already been stated in this 


British Aluminium Company, the writ- 


er is indebted for courteous assistance 
in preparing the foregoing description. 
—_—_—_—~@-»—____- 

Tungsten Lighting for Sandusky. 

Tungsten lamps on — ornamental 
columns are being seriously considered 
for improving the lighting of the busi- 
ness district of Sandusky, Ohio. Al- 
though the present are-lighting eon- 
tract does not expire until December 
31, 1911, it is already proposed to in- 
stall ornamental tungsten street light- 
ing about Washington Park and the 
four blocks adjoining Columbus Ave- 
nue between this park and Water 
Street. Seventy-eight posts are to be 
erected. 
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INDIANA ELECTRIC LIGHT 
ASSOCIATION. 
ANNUAL CONVENTION AT INDIANAPOLIS. 

The second annual meeting of the 
Indiana Electrie Light Association 
was held in the Denison House Audi- 
torium, August 17 and 18, 1910. 

In calling the meeting to order 
President C. C. Perry said the large 
attendance was gratifying, consider- 
Ing the extremely warm weather. 

After the reading of the secretary's 
report, in which he stated that the 
Association was in financial 
condition and that there had been a 
gam of twenty-seven new 
during the year, President Perry de- 
livered his annual address. Presi- 
dent Perry said the Association had 
made some progress during the vear, 
but there was room for still greate 
imprevement, He said the officers 
had endeavored to do everything 
possible to build up the Association, 
but it was found that an organization 
befitting Indiana cannot be built up 
in a year or in two vears. Ít requires 
time to impress the electric utility 
companies of the importance of mem- 
bership in the Association. There was 
too much of a willingness on the part 
of many companies to allow the more 
progressive electric utility companies 
to carry their burden and derive bene- 
fits from the Association without being 
members. [le said the Indiana Asso- 
ciation vould be made one of the 
strongest in the country and appealed 
to the members to put forth an effort 
to make it such during the next vear. 

Mr. Perry pointed out that this was 
a legislative year and that the keynote 
or dominant for the opening 
session of the convention would be as 
to whether Indiana is ready for a pub- 
he utility law. Mr. Perry said he did 
not believe Indiana was ready for a 
publie utility commission. 

Charles A. Bookwalter, of the Mer- 
ehants Heat and Light Company, was 
on the programme for an address. 
Mr. Bookwalter said he was a mere be. 
ginner in the electric light business 
and would say nothing along that line. 
He expressed the belief that the in- 
eoming legislature would certainly en. 
aet a. publie utility law. He said the 
time was ripe for a commission and 
that the publie serviee corporations in 
Indiana would have no cause to object 


good 


members 


topie 
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to a commission composed of good men 
and conducted along proper lines. The 
prevailing idea of municipalities of 
granting short-term franchises was un- 
fair and discouraged investments in 
public-utility plants. He thought a 
commission would right a good many 
wrongs now suffered by the people at 
the hands of the public service com- 
panies. He insists that the best asset 
that a publie service corporation has 
is the good will of the people. 

The subject was further discussed in 
a paper read by T. C. McReynolds, of 
the Kokomo and Marion Traction and 
Light Company. Mr. MeReynolds de- 
clared that results in other states were 
such as to indicate that state super- 
vision of publie utilities had come to 
stay. The phenomenal growth of pub- 
he service enterprises for the last 
twenty years has no parallel in the 
history of this or foreign countries. 
Wonderful opportunities have been 
taken advantage of to amass large in- 
dividual fortunes by those engaged in 
publie service enterprises. Valuable 
franchise rights have been procured in 
many cities in a way to create sus- 
picion and after such rights have been 
acquired they were abused by many 
corporations and individuals. Rates 
have been raised without due notice or 
just cause and the policy of ‘‘take 
what we see fit to give you” has been 
conducive to the demand of state 
supervision. 

Mr. McReynolds said he was a be- 
hever in regulation and thought there 
could be no legitimate objection to the 
enactment of a law having for its pur- 
pose regulation in connection with is- 
suing stocks and bonds. If there really 
is a demand for creating a public serv- 
ice commission let it be understood 
that such laws are not alone necessary 
for the protection of public service 
corporations against the enactment of 
adverse legislation by city councils. 
The further discussion of this subject, 
which lasted practically the entire day, 
was participated in by C. M. Poor, 
F. A. Bryan, C. C. Perry, J. V. Zart- 
man, E. J. Condon, C. Francis Harding 
and others, and without exception all 
advocated the passage ofa public com- 
mission bill if properly safeguarded. 

The next topic discussed was the 
relation of central lighting stations 
to supply houses. In the absence of 
a paper that was to have been prepar- 
ed on the subject by Gordon E. Var- 
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ney the members discussed the matter 
fully and with considerable feeling. 
The supply men charged that the plan 
adopted by the station men in supply- 
ing to consumers electric devices at 
cost and in some instances installing 
them free in order to get the revenue 
by reason of an increased consuniption 
of current, was not fair. They iusist- 
ed if the station men found it necessary 
to compete with the supply houses and 
contractors in the sale and installation 
of electric lamps, irons and other de- 
vices, they should sell at list prices. 

The station men defended their plan 
by saying that the supply men were 
too slow and not active enough in 
pushing the sale of electric devices. 
They claimed they often employed in- 
competent workmen and their installa- 
tion was defective, giving the station 
men much trouble. They admitted 
they sold devices at cost, their object 
being to receive additional revenue 
from current, but insisted that they 
were forced to advertise and demon- 
strate the use of devices at consider- 
able cost. Both supply men and sta- 
tion men deplored the conditions and 
agreed to take some action to bring 
about a better understanding and, if 
possible, agree upon a scale of prices 
to be maintained in the sale of electric 
devices. 

Following this discussion, an in- 
teresting paper was read on ‘‘New De- 
velopments in Heating Devices,’’ by 
W. F. Hadaway, of the Westinghouse 
Electric and Manufacturing Company, 
and this in turn was followed by 32 
paper by J. K. McDonough, of the 
General Electric Company on ‘‘ Modera 
Methods of Introducing Current-Con- 
suming Devices.” Cooking devices, 
electric fans, electric sewing machines 
and other articles recently put on the 
market were considered. 

Both papers were well received and 
a vote of thanks tendered to the read- 
ers for the valuable information con- 
tained in their papers. 

At the adjournment of the first day’s 
meeting, the members were taken in 
automobiles to all the electric, water 
and heating plants in the city, and 
also the Traction and Terminal Sta. 
tion. 

The morning session of the second 
day’s meeting was opened by the read- 
ing of a paper by E. Darrow, general 
superintendent of the Merchant’s Heat 
and Light Company on ‘‘Ornamental 
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Street Lighting.’ This proved a 
popular topic and Mr. Darrow handled 
the matter in such an interesting way 
as to enlighten the members on a ques- 
tion now being brought up to them. He 
described the different kinds of lamps 
used, pointing out their merits and de- 
merits as illuminators. 

F. W. Shackelford read a paper on 
‘The Economical Operation of Alter- 
nating-Current Feeder Systems.’’ In 
the discussion of this paper many ques- 
tions were asked of the author which 
showed the interest manifested in the 
economic use of current. 

An interesting paper was read by 
Prof. C. Francis Harding on the ‘‘Re- 
lation of Purdue University to Electric 
Service Companies of Indiana.’’ At the 
conclusion of the reading of this 
paper President Perry said there 
was not an electric service com- 
pany nor an electric association 
in Indiana but what was under 
deep obligations to Purdue Uni- 
versity. The University has not only 
sent out its talented men to read 
papers and instruct electrie service 
men but it had sent out hundreds ot 
students to ocupy important positions 
and all were making good. 

The closing session was opened bv 
the reading of a paped by R. A. Mac- 
Gregor of Connersville on ‘‘ Municipal 
Ownership in Indiana.” Mr. Mac- 
Gregor said that municipal ownership 
and operation of electric light plants 
in Indiana were proving troublesome 
to the cities and were a failure. The 
increasing cost of operation and the 
rapid depreciation of plant property 
are proving too great to stem the tide 
at present rates charged by municipal 
plants. He said there never would 
have been the agitation for municipal 
lighting or plants but for the cold, 


secretive, take-it-or-leave-it policy that 


too often dominate public service com- 
panies. It has been found that munici- 
pal ownership is largely due to the fail- 
ure of public service companies to get 
in touch with the public and cultivate 
their good will. He said that if 
municipal plants could give the incen- 
tive for personal ambition that a 
privately owned plant could, things 
might be different. He referred to 
the bane of political changes in the 
operation of a city plant and express- 
ed the belief that within a few years 
cities will be glad to get rid of their 
plants as some have already done. 
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Papers were read on the ‘‘Com- 
mercial Value of Low-Head Water 
Power,” by F. A. Bryan, general man- 
ager of the Indiana and Miehigan 
Electrie Company, and ‘‘Steain Heat- 
ing Construction’? by G. M. Wilhams, 
of Indianapolis. These papers were 
well received. It was evident from 
the questions asked of Mr. Williams 
that many of the managers of service 
plants contemplate utilizing their ex- 
haust steam for heating purposes. 

Officers were elected as follows: 
President, F. A. Bryan, South Bend; 
vice-president, S. B. Harting, Elwood: 


secretary-treasurer, J. V. Zartman, 
Indianapolis. The following com- 
mittees were appointed: executive 


committee—R. A. MacGregor, Conners- 
ville, chairman; E. Darrow, Indian- 
apolis; J. P. Ohmer, Elkhart, and T. 
F. Grover, Terre Haute. Advisory 
committee—C. C. Perry, Indianapolis, 
chairman; T. C. MeRevnolds, Kokomo; 
J. W. Robb, Clinton. Finance com- 
mittee—C. A. Elliott, Muncie, chair- 
man; J. A. Minereiff, Bloomington; 
Felix Cadou, Vincennes; C. M. Poor, 
Sullivan, and T. A. Wynne, Indian- 
apolis. 

A resolution was adopted on the 
death of Fred Leslie, of Muncie, who 
was secretary at the time of his death. 

A vote of thanks was given the out- 
going officers for their zeal and labor 
toward the upbuilding of the Associa- 
tion during the past vear. 

The convention adjourned to meet 
at the time and place selected by the 
executive committee. 

E E T SE 
Another Quarry Electrifies. 

A dispatch from Norwich, Conn.. 
states that the Smith Granite Com- 
pany is installing a modern electric 
plant on Quarry Ilill. Current. is be- 
ing supplied by the Westerly Light 
and Power Company. 

—_—__—_#<-o-—__ -- 
Electricity to Aid Mine Development. 

A recent dispatch from Cobalt, Ont., 
States that an electric power plant is 
being planned to aid in the develop- 
ment of the mining claims recently 
located near the Mattagami River. 

— ee 
Exports of Copper. 

The metal exchange reports total ex- 
ports of copper for the week ended July 
21, 5,132 tons; since the first of the 
month 15,475 tons; Iast vear, 26,617 
tons. 


RETARDATION TESTS OF ELEC. 
TRICAL MACHINES. 


BY F. W. HERLAN. 


Not the least important among the de- 
terminations to be made when testing 
dynamo machines is the ealeulation of 
the factor tending to increase the rota- 
tive torque which must be applied by 
the prime mover, due to internal restric- 
tion. We know that a mass of iron 
rotating In a magnetic field suffers 
retardation from three causes, namely, 
first, the action of the eddy currents 
set up in the mass of iron, upon the 
field; second, the magnetie hysteresis, 
and third, bearing losses, windage, ete. 

The torque necessary to maintain 
motion in a generator running light, 
with the field fully excited, must bal- 
ance the retarding torque set up by the 
three causes enumerated above. The 
first two are usually designated as 
core loss and the third as friction loss. 
With a constant field excitation, the 
retarding torque due to the first cause 


„is proportional to the speed of the ma- 


chine; that due to the second cause is 
constant for all speeds; and that due to 
the third cause is a very uncertain vari- 
able. 

In machines where the windage is 
practically negligible, the friction may 
be taken as a constant between the lim- 
its of speed to which it 1s proposed to 
contine the tests. In the ease of turbo- 


sets, however, the question of windage 


is a very important factor, and it is 
found necessary to divide the frictional 
losses into two component parts. The 
first, dealing with bearing friction, 1s 
regarded as constant for all speed 
values, and the second, comprising the 
loss due to windage alone, Inereases 
approximately as the cube of the speed. 

With small machines, having compar- 
atively small masses of rotating iron, 
the core and friction losses can easily 
be determined by driving the machine 
under test with an auxiliary motor at 
constant excitation, and if possible 
directly connected to the test machine. 
If a belt connection be used, theoretic- 
ally the belt loss should be taken into 
account, but if the proper conditions 
are maintained—that is, a fair length of 
drive with the pulleys not too small— 
this loss can be neglected. By noting 
the input corresponding to the various 
excitations of the generator the losses 
can be computed as follows. 
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Supposing the watts and armature 
current of the auxiliary when running 
light at the normal speed of the test 
machine, to be represented by W and I 
respectively; and when driving the gen- 
erator at its normal speed—not excited 
—hy W, and I,; and again, with the 
full exciting current on the machine 
under test by W, and I; then, denot- 
ing the resistance of the motor arma- 
ture by R, 


Friction Loss — Wi — UR — (w — PR) 
= W,-W—R(I?-F) 


Core Loss =W, - BR — (Wi — IÎR) 


=W, — W; ~~ R (3 — 1) 


With large machines, having compar- 
atively large masses of rotating Iron, 
the frietion and core losses may be de- 
termined by accelerating the machine 
up to its normal speed, cutting off the 
driving force, and plotting the velocity 
curve as it comes to rest, correspondmg 
to various conditions imposed upon the 
machine, the principle being that the 
retarding torque acting on the rotating 
mass is proportional to the angular 
deceleration at any particular instant. 

Let n = the deceleration in revolu- 
tions per seeond per seeond: then 2%n 
= the angular deceleration whieh may 
be designated by a. 

The moment of inertia of a rotating 
body, represented by J = M k?, when 
M is the mass, and k the radius of 
gyration in feet, The torque, using as 
a symbol, T = Ja, and M = w gœ. One 
may therefore write: 


27 kê i 
T= i wk* in pound feet. (1) 


From now on, J will be taken as be- 
ing equal to w.k?. The chief econeern is 
with the power required to exert the 
torque, and the power P + 2" NT, if at 
the point where the angular decelera- 
tion is denoted by a the speed is N 
revolutions per seeond. Hence 


T x 27N x 6 x 746 


Watts — l 
33000 


— (27)2N x 60 x 746 J 
_ 33000 x 32.2 


= 1.662NJn (2) 


Which represents the rate at whieh en- 
ergy is dissipated by the losses oecur- 
ring in the machine, at the particular 
instant being considered. 

It is the usual practice to obtain 
eurves corresponding to the following 
conditions: (a) no field: (b) normal 
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field; (e) several intermediate values 
of the field current; (d) with a small 
external load, usually ten to fifteen per 
cent of the full load, working with as 
small a field as is practicable; (e) in 
the case of alternators, with the arma- 
ture short-circuited, full load current 
in the windings, and then with vary- 
ing values of the current above and 
below the full load value. 

The curves are plotted with the time 
in seconds for the abscissa, and revolu- 
tions per minute for the ordinates. If 
it is desired to ascertain the loss in 
watts when the machine is running at 
its normal speed under any of the 
above conditions, a tangent is drawn to 
the curve at the point corresponding to 
this speed. Having the velocities cor- 
responding to the time, and decelera- 
tion being the rate of deerease of ve- 
locity with respect to time, then taking 
a revolution per second as the unit of 
velocity: 


n — dy — the slope of the curve, which is 
dt the tangent that has been drawn. 


tan 9 where @ is the angle the slope 
makes with the abscissa. 


I| 


— a where ais the value of the ordinate, 

6b and b the value of the abscissa. 

Everything necessary to solve equa- 
tion (2) is now known, except J, and 
this ean be determined in several ways, 
of which there are three in most com- 
mon use. 

MOMENT OF INERTIA. 

Method No. 1.—The moment of in- 
ertia of a rotating mass is the sum of 
the differential masses multiphed by 
the square of their radii. 

Consider the case of an alternator 
rotor. It consists essentially of nu- 
merous poles placed around the peri- 
phery of the rim, the rim itself, the 
arms and the shaft. Assume the poles 
as concentrated masses, with radii 
measured from their centers of mass; 
then if W represents the total weight 
of each pole, r, the radius, and m the 


number of poles: 
E 2 
J = W. roM- 
In considering the rim of weight W,, 
let the inside and outside radii be r, 
and r,, then 


J= (+r) 


The moment of inertia of the shaft is 
equal to W,r?/2 where W, is the 
weight of the shaft, and r is the out- 
side radius. 

With the average spider, having six 
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or eight arms, it has been found that 
a very near approximation is given by 
assuming that the weight of the arms, 
which may be called W,, is so distrib- 
uted that one-third of the total can be 
considered as concentrated around the 
radius of gyration of the rim, and con- 
sequently if this amount be added to 
the weight of the rim a figure near 
enough for all practical purposes will 
be obtained, and much unnecessary 
ealculation will be obviated. 

Collecting the individual moments, 
one may now say that the moment of 
inertia of the whole rotor is given by 
the following formula: 


Method No. II—This is a simple 
method, applicable to direct-current 
motors and generators, and is carried 
out by running the machine as a motor 
with normal field excitation, taking 
notes of the armature current, the volts 


and speed. 


If N = speed in revolutions per sec- 
ond, R = resistance of the armature in 


ohms, then the power in watts required 
to overcome the internal losses is rep- 
resented by 
IE — I'R 

Using the curve in the same manner 
as previously, and again taking n as 
the deceleration in revolutions per sec- 
ond at the given speed, by equation (2) 
we have at any moment : 

Watts = 1.662 N.J.n = Ik — IFR 
Therefore: 


Method No. ILI.—This method is a 
function of test (d) mentioned earlier, 
and is obtained from the deceleration 
curve corresponding to a definitely ap- 
plied electrical torque. Although not 
so accurate as other methods, it is quite 
accurate enough for all practical pur- 
poses, and considering the ease and 
rapidity with which the test can be 
made it is by far the most satisfactory, 
and is particularly suitable for turbo- 
alternators where other methods are 
laborious. 

In Fig. 1 are shown three representa- 
tive curves taken on a 1000-kilowatt 
turbo-alternator, corresponding to con- 
ditions (a), (b) and (d) mentioned pre- 
viously. 
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(a). No Field: In this case the re- 
tarding torque is that due to windage, 
friction, etc., and may be written: 


where f is the torque due to friction, 
and kN™ is that due to windage or 
other variable cause, N™ being a power 
of the speed N. 


Therefore. 
32.2(f + kN™) 
Jn, ai OI 
or, Jn = F + KN®™ (3) 
where F = eat 
and K = ee 


(b). Normal Field: In addition to 
the retarding torque expressed above, 
there is under this condition a torque 
due to hysteresis loss, which is a con- 
stant for all speeds, and which may 
he denoted by h. There is also a 
torque due to the eddy current loss, 
which is proportional to the speed and 
which will be designated by aN. 
Therefore, at any instant 


Jn = F4+KN™4H+AN (4) 

where H = ean 

and A = So 
(d). Small Auxiliary Load: With 
the small auxiliary load a known 


torque is brought into effect which can 
be calculated from the load in watts. 
Taking the formula from which equa- 
tion (2) is derived, and transposing 


W x 23 000 .1175W 


Nye. de N Where W= Walls 


a u= 


This torque will of course vary with 
the speed, as the resistance will remain 
constant. Let this auxiliary torque be 
expressed by sN, then for any instant 


F+KN™+H+(A+S)N (5) 


Jn, = 
1175 W 
where sN = Iy and 
32.2 n 0.602 W 
S = 27r TF N2 (6) 


For the purposes of equation (5) it 
has been assumed that the field value 
is normal as in case (b), otherwise the 
Constants A and H will be different 
from those in equation (4). Working, 
however, as in practice, with a very 
small field, the core losses may be neg- 
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lected, as they decrease practically as 
the square of the flux density, and 
therefore equation (5) may be modified 


to: 
Jn, = F -+ KN" 4+ SN (7) 
By subtraction of equation (3° from 
(7) 
— SN ORW 
Stes n — n N(n, — n,) 


The caleulation of the various losses 
may now be proeeeded with. 
COMPUTATION OF LOSSES. 
Friction and Windage Loss. From 
the curve corresponding to eondition 
(a). in Figure 1, the deceleration. at 
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FIG. VELOCITY CURVES OF CURTIS TURBO-ALTERN ATOR | 


speed N can be obtained, and designat- 
ing this as previously by n, then from 
equation (2) 

Watts = 1.662 N.J.n, 

Core Loss. From the curve corre- 
sponding to condition (bò, see Figure 
l. again calculate the deceleration n, 
and by equation (4) 

Jn, = F + KN™ + HAN 
= Jn, + H + AN 
therefore 
Join, —n,) = H +e AN 
and 
Watts = 1.662 N.J (n. — n,) 

From a practical standpoint this is 

all that is required, but if desired it 
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is not a difticult matter to segregate 
the losses thus far obtained into their 
component parts, as will be shown. 

In Figure 2 the actual deceleration 
on a 1000-kilowatt  turbo-alternator 
has been plotted in revolutions per sec- 
It will be seen that 
below a certain point the curve. re- 
mains practically constant for all 
Values of the speed, this portion being 
proportional to the constant frietional 
Above a eertain value the 


ond per second. 


torque. 
eurve changes rapidly with the speed 
owing to the windage, and is found 


upou analysis to conform to the equa- 
tion x aky”, 
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J z 
Therefore K oe M) (12) 
NË — N? 
Again, subtracting equation (11l) 


from equation (9) 


J (ng -n,) = K(N N) + A (N-N,) 


then by substitution 


J (ny — ng, ) J(n, —n,,) + A (N—N,) 


and A= (n,- ny, T (ni — na); (13 
N — N, 

Windage Loss. It has already been 
seen that the retarding torque due to 


this eause Is equal to KN°: expressed 
4 
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FIG 2- DECELER. 
Knowing this, at speed N equations 
(3) and (4) ean now be written. 
Case (a): equation (3) 
Jn, = F + KN? (8. 
Case (bo: equation (4: 
An, = F + KX! H + AN (9) 
Now let the speed drop to N,. then 
Jn, decreases to Jn,, and Jn, decreases 
to Jn.,. and in 


Case (a) Ini, = F + KN? (10) 
Case (») Jno, = F+KN?+H + AN, 


Subtracting equation (10) from equa- 
tion (8) 


J(n, — na) = K(N* — NS) 
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d SLCONDS 
ATION AND VELOCITY CURVES OF CURTIS 
TURRO- ALTERNATOR 
in pound-feet, it becomes from equa- 
tion (12) equal to: 


32.2 ( N? Sa N?) 


and from equation (20: 


(n, ni) 
Watts = 12 -- = J.N! 
(st — ni) 


Eddy Current Loss, The retarding 
torque due to this loss is denoted by 
aN; expressing this also in pound- 
feet, 
Torque . A.N 
32. 


nia 


and from equation (13) this is equal 
to: 
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2m (Ny — na) — (my Z 2)I.N 
32.2 N — N 


Z 


and again from equation (2) 


n, — n, )— (n, — 
ee (n Pin) 5 y? 


Nz 


Watts 


Constant Friction: This of course 
can now be ascertained by subtracting 
the windage loss from the friction and 
windage loss. 

Hysteresis Loss: In the same way 
this equals the core loss, minus the 
eddy current loss. 

It is necessary in making these cal- 
culations to have N—N, fairly large, 
at least fifty per cent, and it is almost 
superfluous to add that the decelera- 
tions should be observed with the ut- 
most accuracy. 

Before eoneluding, let case (e) be 
considered, where alternators are being 
dealt with. By short-cireuiting the ar- 
mature, one is enabled to determine 
the copper loss in the windings at full 
load, as the retarding torque due to 
this short-circuit current will be pro- 
portional to I'R, where I is the circu- 
lating current and R is the resistance 
of the armature. 

With a short-circuit current equal to 
the full load current, call the decelera- 
tion corresponding to a speed N, as be- 
fore, n, then as the field in this case 
will be weak, the core loss may be neg- 
lected, and 


Torque — 


. (n, — n,) J 
32.2. ° : 


and full load copper loss = 1.662 
(n, — n,) JN in watts. 
NUMERICAL EXAMPLE. 

The following calculations from a 
test taken on a 1000-kilowatt, 6600- 
volt, 1500-revolutions-per-minute, Cur- 
tis turbine show the application of the 
foregoing methods. The curves shown 
in Figure 1 corresponding to cases 
(a), (b) and (d) were made from this 


test. 


N = P.. 25 and N° - 15625 
Na = "3° 21.67 and Nz 10180 
ny = .0316 
niz > .0233 
D ~ 0455 
Ny, ~ .0357 
n = +1143 
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The auxiliary load used was 122.5 
kilowatts. 


_. 0602 x 122500 


== = 118.2 
S N2 625 


SN 
n — NI 


118.2 x 25 __ 35820 pound-feet? 
0825 


J 


» 


Friction and Windage Loss. 


Watts = 1.662 N.J.n, 
— 1.662 X 25 X 35820 X 9.0316 
— 47032 or 47 kilowatts. 


Core Loss. 


Watts = 1.662 N.J.(n, — n,) 
— 1.662 X 25 X 35820 x 0.0139 
= 20686 or 20.7 kilowatts. 


Separation of Losses. Windage Loss: 


ni — n 
Watts 1.622 n J Ni 
1.662 x 0.0083 x 35820 x 3.91 x 105 
5445 


35.5 kilowatts 


Eddy Current Loss: 


1.662 (n, — na, — ni + n) JN? 


N — N 


4 


Watts 


1.662 x 0.0015 x 35820 x 625 
3 33 
= 16.8 kilowatts 


Constant Friction: 
47.0 — 35.5 = 11.5 kilowatts. 
Hysteresis Loss: 


20.7 — 16.8 = 3.9 kilowatts. 

In conclusion, the writer wishes to 
express his indebtedness to Martin P. 
Rice of the General Electric Company, 
and A. P. Young of the British Thom- 
son-Houston Company, for curves and 
data incorporated in this article. 

— eo 
Canadian Prosperity. 

The wonderful growth of the Domin- 
ion of Canada is made apparent in the 
following general statistics, compiled 
by Consul A. G. Seyfert, of Owen 
Sound. 

The clearing houses of fourteen lead- 
ing cities of the Dominion for 1909 
showed a total transaction of over five 
billion dollars. The banks have a to- 
tal paid-up capital of 100 millions, a 
reserve fund of nearly eighty millions, 
notes in circulation eighty-two mil- 
lions, deposits aggregating nearly 900 
millions, and assets of over one billion. 
In less than fifteen years the exports 
of wheat from Canada to the British 
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Empire have grown from nine million , 
bushels to forty-six millions, and the 
exports to other countries in the same 
time from nine to fifty million bushels. 

The total agricultural development 
for the year 1909 was thirty million 
acres of land, yielding crops valued at 
532 millions of dollars. This was an 
increase of over 100 million dollars 
over the previous year. During 1909 
Canada imported goods to the value of 
300 million dollars, two-thirds of which 
came from the United States. The ex- 
ports reached 244 millions, of which 
Great Britain took 127 millions and the 
United States eighty-five millions. The 
silver production for 1908 was eleven 
millions, and that of copper, nickel and 
cobalt twenty-five millions. 

During the same year the electric 
railroads transported 300 millions of 
people and 730 thousand tons of freight 
on 11,000 miles of track. The electric 
roads showed earnings of fourteen mil- 
lion dollars and working expenses of 
eight millions on a capital of eighty- 
eight million dollars. The steam rail- 
ways, with 23,000 miles of track, car- 
ried thirty-four million passengers and 
sixty-three million tons of freight, at 
an earning of 147 million dollars on a 
capitalization of one and a quarter bil- 
hon dollars. 

During 1909 the number of declared 
settlers who arrived in. Canada was 
152,071. Of this number 72,349 came 
from the United States, 47,580 from 
the United Kingdom, and the rest from 
other countries. 

— eo 
A Large City Electric Sign. 

At Phillipsburg, N. J., there has been 
erected a large electric sign bearing 
the city’s name in letters six feet high 
by three feet wide. The sign is mount- 
ed on top of a building in plain view 
of all the five railways that pass 
through the city. The full length of 
the sign is fifty-five feet and it is 
lighted every evening from sunset to 
midnight. 

am a 
Tree Felling by Electricity. 

A new method of felling trees by 
electricity is reported from Germany. 
A steel wire one millimeter in diameter 
is actuated by an electrice motor 
and cuts into the trunk by its own 
friction without the aid of wedges. A 
tree twenty inches in diameter was 
cut down in six minutes by the new 
process. 
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MICHIGAN ELECTRIC ASSOCIA- 
TION. 


MEETING AT PORT HURON, MICH., AU- 
GUsT 16-18. 


The seventh annual convention of 
the Michigan Electrie Association was 
held at the Hotel Harrington, Port 
Huron, Mich., August 16 to 18. About 
one hundred members were present, 
and while this number was compara- 
tively small, the meeting was, in point 


of interest, one of the best that the as- 


sociation has ever held. All of the pa- 
pers which were read were prepared 
by men of considerable experience in 
central-station work and the results to 
which they refer are based upon prac- 
tical knowledge. Abstract theory was, 
for the greater part, avoided. 

On Tuesday evening, August 16, the 
convention was formally opened by 
Mayor John Bell, who welcomed the 
members of the Association to Port 
Huron, Mich. Mr. Bell. after congratu- 
lating the officers on securing the con- 
vention for this place, called the atten- 
tion of his hearers to the many points 
of interest which might be seen in con- 
nection with the work of the conven- 
tion. Hon. Henry MeMorran, who was 
also to have welcomed the members, 
was unfortunately unable to be pres- 
ent. The meeting was, however, ad- 
dressed by J. C. Sloan, manager of the 
Port Huron Gas Company. Among 
other things, Mr. Sloan remarked that 
While he, as a gas man, might be ex- 
pected to be the natural enemy of elec- 
tricity, this was not the case. The two 
interests are united, in so far as they 
are both serving the public. There ż3 
keen competition, but this is to the 
benefit of the companies as well as 
the publie. The person using a public 
utility, as a general thing, has too lit- 
tle a field for selection, and should be 
well treated by the company with 
Which he deals. Disregard of his in- 
terests must invariably bring the com- 
pany into disrepute. No company is 
doing business for the sole benefit of 
the public, but as a rule consideration 
is not expensive and the customer is 
generally willing to pay a fair price 
for power. Fairness to the company’s 
Interests is compatible with regard for 
the consumer, and it is quite possible 
to get a fair return on investment and 
still have satisfied customers. Too 
many companies make the mistake of 


showing dividends earned rather than 
dividends paid, which is an error that 
will sooner or later cause trouble. De- 
preciation is too important to be neg- 
lected. 

In closing his remarks, Mr. Sloan 
extended a cordial invitation to mem- 
bers to visit the office and works of 
the Gas Company. 


PRESIDENT’S ADDRESS. 
A. C. Marshall, in his presidential 
address, made a number of suggestions 
which had come from his observation 


of conditions, and recommended sever- . 


al changes in Association matters. In 
speaking of membership, he made the 
statement that fully eighty-five per 
cent of the membership of the asso- 
ciation came from towns of 5,000 to 
10,000 population. It is important to 
remember this. With regard to light- 
ing, a great many companies are com- 
ing to an appreciation of series tung- 
sten lamps for street lighting, but the 
field is much broader than is common- 
ly supposed. A combination of flam- 
ing are lamps with tungstens might 
be devised, and this, he believes, would 
be ideal. Turning toward the polities 
of the Association, Mr. Marshall re- 
marked that he thought the present 
two-year term of the president too 
long and suggested that hereafter this 
Official should hold office but one yeer. 
As to the time of meeting, many.are m 
faver of winter sessions, stating that 
it is almost impossible to get away in 
summer. This matter should be taken 
up for consideration. He also recom- 
mended that some official badge should 
be adopted. As the treasury becomes 
stronger, it might be well to purchase 
apparatus which eould be loaned to 
members. Such instruments as a car- 
bon-dioxide reeorder, curve-drawing 
wattmeters, ete., which are too expen- 
sive for a small company to own, 
might be of great advantage to the 
Association. 

At the close of Mr. Marshall’s re- 
marks a motion was made to appoint 
a committee of three to consider his 
suggestions. 

WEDNESDAY SESSION. 

The Wednesday morning session of 
the convention was opened by a paper 
by H. F. Rosenkrans, dealing with 
boiler room practice in central stations 
operating in small or medium sized 
towns. An abstract of Mr. Rosen- 
krans’ paper, containing the principal 
points which he made, follows: 
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THE BOILER ROOM AND ITS CONTENTS. 


In the first part of Mr. Rosenkrans’ paper 
attention is called to the value of making 
tests of the boilers. In many instances they 
show up faulty equipment or careless op- 
eration and indicate how the fuel bills may 
be reduced ten to thirty per cent or even 
more. A very common trouble is from 
the use of boilers of too small capacity. 
Careless firing is probably the most pro- 
lific cause of poor economy and high repair 
bills. The author pointed out numerous 
features that should be incorporated in the 
specifications for the purchase of the 
boilers. He gave many valuable hints on 
the layout of the piping both on the steam 
end and on the boiler feed. Bouiler-feed 
pumps and feed-water heaters were dis- 
cussed, also precautions to be observed in 
firing, blowing-off and cleaning, changing 
over boilers and other points of operation 


The discussion which followed the 
reading of this paper touched on inany 
points intimately coneerned with pow- 
er-plant practice. Mr. Marshall’s 
statement that the association should 
look after the smaller Stations was sup- 
ported by H. A. Chase, who also said 
that there were several tests which 
should be made by a man, who is tak- 
ing charge of a new plant. Ie should 
investigate the water and eoal con- 
sumption with the utmost care. AS 
the cost of current will depend largely 
on the way the firing is done, the 
firemen should be watehed and cheek- 
ed if possible. A recording steam 
meter makes an excellent check and 
at the same time encourages the fire- 
man in keeping down his steam and 
coal consumption. Daily records are 
most important and are generally 
kept. Sometimes a plant is found to 
be in such bad condition that profitable 
operation is practically impossible. 
Still the company wonders why the 
concern is operating at a loss. 

Very often no proper allowance iS 
made for the expansion of a plant and 
new engines are added with no in- 
ereased boiler capacity. Consequently 
the boilers are simply foreed until 
they take care of the load. 

Mr. Marshall agreed that while 
nearly all central stations do keep ad- 
equate daily coal records, few keep a 
record of water consumption. Hardly 
any of the smaller concerns have any 
records of the furnace gases. Of course 
there is some difference of opinion as 
to what sized plants can afford earbon- 
dioxide recorders, but it does not seem 
necessary for those with a coal con- 
sumption of less than twenty or twen- 
ty-five tons per day. 

A. N. Richardson, of Ann Arbor, in 
answer to a question, spoke briefly on 
the use of oil burners. In the Ann 
Arbor plant, theseyare used merely to 
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supplement the waterpower installa- 
tion. Crude oil is very satisfactory in 
this case, but it can not compete with 
coal in long runs. 

J. R. Cravath raised a question as 
to whether boilers might ,not operate 
at a greater efficiency if they were 
forced to a certain extent. a condition 
which Mr. Chase had previously stated 
was always objectionable. In the 
opinion of John Cavanaugh, there is 
a point in either direction which should 
not be passed. 

Mr. Hemphill raised an interesting 
question as to the proper method of 
purchasing coal and the growth of the 
use of this price basis. He referred to 
the scheme of buying on a British-ther- 
mal-unit basis. Large companies have 
already changed to this method and 
the consequence is that the smaller 
companies get the poorer coal by the 
ton. Any arrangement by whieh 
members of the Association could have 
their coal tested before buying, would 
be most welcome to the smaller plants. 

Following the discussion of Mr. Ros- 
enkrans’ paper, F. B. Spencer, of Che- 
boygan, read a paper on central-sta- 
tion accounting. Mr. Spencer’s paper 
is given in part below. 
COUNTING FOR SMALL 


TIONS. 


This paper refers to central-station sta- 
tistics which show the large number of cen- 
tral stations operating in small towns. In 
Michigan alone eighty per cent of the sta- 
. tions are to be found in towns of 12,000 or 
less. In matters pertaining to their account- 
ing systems most of the small companies 
have failed, in the past, to understand the 
principles of accounting and to appreciate 
the importance of their careful application. 
The paper emphasized the growing need for 
uniform systems of accounting and outlined 
the system presented by the committee of 
the National Electric Light Association. 
This may be divided into the following gen- 
eral heads: Income; expense; distribution; 
commercial; general: plant and equipment: 
stock accounts; balance sheets: and liabili- 
ties. The necessary books for use with this 
outline of account should comprise a ledger, 
cash book and journal. The paper itemizes 
the entries to be made in each book. ac- 
cording to classification and concludes with 
several samples of typical pages. 


Thomas Hinks, in discussing this pa- 
per, suggested that an accounting 
scheme be arranged and forms drawn 
up for small central stations. This 
would give a good basis for compari- 
son at future conventions. 
step Mr. Richardson thought unneces- 
sary, as this has already been well pro- 
vided for by the various public ser- 
vice commissions. In mentioning the 
complications of public-service account- 
ing Mr. Cavanaugh stated that his 
plant had more than one hundred sep- 
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arate accounts, all of which must, be 
reported every month to the state au- 
thorities. The best point about this is 
that as long as he must inform the 
Commission, the plant manager will 
always have the exact figures regard- 
ing his plant at his fingers’ ends. 

A paper by F. R. Mistersky, on the 
“Real Cost of Street Lighting,” fol- 
lowed. In Mr. Mistersky’s absence his 
paper was read by Mr. Biggs. 

THE REAL COST OF STREET LIGHTING. 


It is often impossible to gain much in- 
formation from the comparison of the real 


_costs of operating an electric plant, inas- 


much as the accounts are kept differently. 
With the intention of securing greater uni- 
formity several states have through their 
public service commissions devised uniform 
uccounting systems. This is necessary for 
state regulation. The items that should be 
included in a lighting account are as fol- 
lows: Operating cost, for fuel, water, boiler 
room supplies. lubricants, waste, packing 
and miscellaneous supplies, wages and 
salaries, cost of repairs of buildings, steam 
and electric plant, lines and cables, meters, 
transformers, arc lamps and other appara- 
tus required in the production or distri- 
bution of the output of the plant, also a 
proper proportion of salaries and Office ex- 
pense. Interest on investment cannot, in 
equity, be charged to the cost of lighting. 

The actual life of the apparatus has not 
been determined nor can this be arrived 
at with any great degree of accuracy. Taxes 
and insurance are part of the lighting cost, 
and proper allowance should be madé for 
these expenditures. When some incidental 
revenue is received this should be credited 
to lighting. In ‘some smaller towns plants 
are composite: being either gas and electric 
light or electric light and water. These 
plants should show creditable results from 
both departments. 


One of the points brought out in the 
discussion, by Mr. Cavanaugh, was 
that the real cost of municipal street 
hghting was in many eases not what 
was given. Too often the authori- 
ties do not take into consideration the 
taxes, depreciation, or anything ex- 
cept the bare running expenses. This 
is not done with the intention of de- 
ceiving the public, but it often has this 
effect. Mr. Cravath cited the case of 
some person, who had been making a 
trip through small towns with the in- 
tention of installing municipal light- 
ing plants. He promised that they 
would run at an expense of $35 per 
arc light per year. Such a low charge 
is out of the question, when all ex- 
penses are considered. The question 
of a proper depreciation allowance wa, 
discussed briefly. 

The discussion was followed by John 
Cavanaugh’s paper on ‘‘Baking En- 
amel by Electricity,” an abstract of 
which follows: 

BAKING ENAMEL BY ELECTRICITY. 


Mr. Cavanaugh’s paper recounted some 
experiments made by the  Baker-Vawter 
Company in the building of electrically 
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heated ovens for baking enamel. At first 
five ovens each 5 by 7 by 9 feet were built 
with triple walls inclosing a double air 
space for heat insulation. Various types 
of heating coils placed at different portions 
of the oven walls were tried. After a series 
of trials it was found that with four coils 
in use it was possible to raise the tempera: 
ture to 250 degrees Fahrenheit in one hour; 
this had to be maintained practically four 
hours, which required the expenditure of 
46.8 kilowatt-hours. A later type of oven 
was built with dimensions 6.5 by 8 by 8.5 
feet and having triple hardwood walls with 
asbestos paper between the layers of 
boards and a half-inch lining of asbestos. 
Both inside and outside the oven was cov- 
ered with polished tin. Four heating coils 
were used and the temperature was raised 
to 210 degrees in one hour; it was main- 
tained there. however, with the use of two 
coils only, and the energy consumption for 
the entire baking was 16.2 kilowatt-hours, 
only about one-third as much as in the 
former ovens. Six ovens are installed, at 
least three being in operation. They are 
fed with 110-volt current from -a three-phase 
circuit, two adjacent ovens being on the 
same phase and one baking while the other 
is being emptied and refilled. The energy 
for this service is supplied at two and one- 
half cents per kilowatt-hour. 


Mr. Cavanaugh showed a number of 
samples of enameled iron which had 
been baked in his ovens and also ex- 
hibited a photograph of the heating 
coils. These are made of No. 14 iron 
telephone wire wound in spirals. The 
company which he represents is also 
considering supplying baker’s ovens 
with current, but has not gone into 
this field as yet. 

THURSDAY SESSION. 

The Thursday morning session open- 
ed with a paper by R. S. Stewart on 
“Flat Rates for Residence Lighting.” 
Mr. Stewart’s paper, in which he up- 
holds the flat rate for the small cen- 
tral station, is given here in part. 


FLAT RATES FOR RESIDENCE LIGHTING. 


This paper reviews the conditions that has 
led to the present system of charging for 
current, which the author anaylzes as being 
the combination of the old flat-rate system 
based on the maximum demand with meter 
rates based on the total electric consump- 
tion as measured by meter. This meter sys- 
tem of charging according to the auditor is 
not looked upon very favorably by customers 
in smaller towns. It is stated that many 
non-users of current would use electricity in 
preference to other illuminants if their bills 
could be limited to fifty cents of $1.00 per 
month. When it is considered that this 
amount per month is required to pay for 
interest and depreciation and maintenance of 
a meter and the cost of reading the same 
it is readily seen that small customers are 
not profitable to a company which charges 
for service by meter. The paper pointed out 
that such small services on the other hand 
on flat-rate system bring in a profit propor- 
tional to the amount of service. With a sys- 
ten) of flat-rate charges, together with an op- 
tional meter rate, it is possible to obtain, ac- 
cording to the author, seventy-five per cent 
or more of the total of both business and 
residence lighting of a small town. Con- 
sidering a station in a town of 2,500 people 
as typical the author points out that the 
meter rates that he assumes to be fifteen 
cents per kilowatt-hour for the first fifty 
hours and five cents for all consumption in 
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excess of fifty hours, show no profit for the 
small fifty-hour consumer and only thirty 
cents profit for the small 150-hour customer, 
while the flat-rate system shows a small 
profit for the fifty-hour consumer and a cor- 
respondingly larger profit for the 150-hour 
customer. One of the main arguments ad- 
vanced by the author in favor of flat rates 
is that the average customer prefers to pay 
a fixed monthly bill rather than pay a varia- 
ble bill depending upon the reading of some 
meter, concerning which he knows nothing 
and which he believes to be adjusted in 
favor of the company. The author is of the 
opinion that flat-rate lighting with tungsten 
lamps is more satisfactory than any other 
system of charging in a smail town. The 
customer who buys his tungsten lamps and 
pays the high price of these, does not wish 
to buy new lamps except when necessary 
and he will turn off all lamps which he is 
not using. This wili reduce the number of 
hours use of the load paid for. It is very 
satisfactory, however, to so adjust the rates 
for tungsten lighting that the price of one 
new tungsten lamp per year is included in 
the flat rate. The proper charge for flat- 
rate tungsten lighting depends on local cir- 
cumstances but a rate of one and one-quarter 
ceuts per month per watt, less ten per cent 
for cash, should be sufticient to cover all 
costs and pay for the renewal of one lamp 
per year for each lamp installed. 


A. T. Holbrook, of the Excess In- 
dicator Company, opened the discus- 
sion by calling attention to the desira- 
bility of this rate from the standpoint 
of the customer. Many customers 
would like at least to know that their 
bills will not exceed a certain amount. 
There is a wide difference between the 
old flat rate with which the customer 
may impose upon the company, and 
the new flat rate with current-limiting 
devices. It is a great advantage to a 
central-station solicitor to be able to 
tell the price of the commodity at the 
same time he tells of its convenience 
and advantages. There are at present 
many people who hesitate about chang- 
ing to electric light on account of the 
cost. This objection would be entire- 
ly overcome if it were possible to give 
them the price in terms of so much per 
month. In closing, he emphasized the 
high income which some plants had ob- 
tained through the use of the flat rate 
with current-limiting devices. 

An objection to this flat rate was 
made by F. L. Prindle, who had tried 
it without the current-limiting device. 
In his case the customers not only sub- 
stituted sixty-watt lamps for the forty- 
watt size but, with the assistance of 
other electricians, added new lamps 
to the circuit. Naturally this was 
highly unsatisfactory. Following this 
several cases were cited where money 
was being lost by the use of the flat 
rate. Mr. Prindle raised the point that 
the moment discrimination comes in 
there is trouble; and discrimination 
does come in when one man burns his 


lights for twice the time of his neigh- 
bor and yet pays the same price. 

The standpoint of Mr. Stewart was 
taken by Mr. Williams, of the National 
Electric Lamp Association, who gave 
a few experiences which he onee had 
in soliciting lighting business. He 
stated, among other things, that many 
people of the working classes would 
have taken power if thev had known 
just how much to put aside each 
month to pay the bill. 

In further support of the flat rate, 
Mr. Holbrook read a letter from a 
western central-station man. In this 
case a flat rate of eighty-five cents per 
month for each fitty-watt lamp had 
beer! used at first. Later this was 
changed to eighteen cents per kilo- 
watt-hour. Formerly the plant was 
making money, while at present it is 
operating at a loss. This gives the 
definite results of a plant that has tried 


both systems. 

The line of this discussion was fol- 
lowed out in a paper on ‘‘The Cost of 
High Efficiency Lighting,’’ read by Mr. 
Williams. 

It is bevond doubt that the advent of 
the high-efficiency lamps caused consider- 
able disturbance among the central-station 
managers. There was a great fear of re- 
duced incomes. which fortunately proved 
to be groundless. There is naturally a ten- 
dency toward smaller lamps for residential 
lighting, but this is more than balanced by 
additional users. The high-efficiency lamp 
is, beyond doubt, here to stay. The fragile 
nature of the tungsten filament was at first 
its greatest drawback, but greater strength 
is being attained in each new type of lamp. 
It is quite natural that the use of these 
lamps should be accompanied by a revision 
in rates, but this need not cause a decrease 
in income. At times it is a good thing to 
serve customers at an actual loss. One case 
of this would be in a plant of too large 
capacity. Another possible case would be 
that of a new station which was securing 
a load. Of course such methods as these 
tend to penalize the better class of custom- 
ers. Rates in the past have been based 
largely on what the public would stand, or 
what the company considered would make 
a reasonable profit. The total cost of op- 
eration might be considered as the sum 
of a fixed cost and a cost which depends 
entirely upon the customer. This would 
be the sum of three things: (1) Custom- 
er's cost; (2) Demand cost; (3) Output cost. 
These items vary considerably in different 
plants, for the demand charges are larger 
in smaller towns. while the distribution 
charges are larger in the larger cities. The 
diversity factor might be expected to he- 
come smaller as the station expands. Re- 
garding the flexibility of the flat rate, Mr. 
Williams cited the case of Hartford, Conn., 
which employs that method of charge. In 
that city each customer is permitted to ex- 
ceed his load one night per month, pro- 
vided he notifies the company in advance. 
The limiting device is then removed, per- 
mitting the customer to light his house for 
a party. This has been found to be very 
satisfactory. 


A paper on ‘‘The Maintenance of 
Meters in Small Towns,” by A. M. 
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Richardson, of Aun Arbor, followed. 
MAINTENANCE OF METERS IN SMALL 
PLANTS. 


After discussing the necessity and pos- 
sibility of maintaining meter accuracy, the 
author went on to advocate the svstemiza. 
tion of the work in order to actually realize 
accuracy. The work should be in the hands 
of a specialist with a room set aside for 
the sole purpose of storing and testing 
meters. The use of a rotating standard anda 
portable load is advocated, with an indi- 
cating wattmeter for checking the stand- 
ard. Smaller companies may check it by 
sending to the factory, a test bureau or a 
larger company. Good practice designates 
sixty per cent of the connected load of a 
residence as the proper capacity for a meter 
and 100 per cent on business premises. 
Suitable printed forms should be provided 
for recording results and monthly reports 
should be drawn vp showing time expended 
on the work, number of meters tested, num- 
ber fast and slow and the amount of the 
errors. The labor cost of testing a meter {s 
twenty-five cents. 


Owing to the fact that the meeting 
was pressed for time the discussion of 
Mr. Richardson's paper was waived. 
A paper on tungsten lamps, by Thomas 
Hinks, of Mt. Clemens, was then read, 
and is given in abstract below. 


TUNGSTEN LAMPS IN MT. CLEMENS. 

Prior to the advent of the tungsten 
lamp the central station in Mt. Clemens had 
some fifty-five series direct-current arcs in 
service for various customers on a flat-rate 
basis of charging. As these were very un- 
satisfactory they were replaced early last 
year by two and three-light fixtures 
equipped with shades and 100-watt tungsten | 
lamps. Since that time the business has 
steadily increased, until now ninety per 
cent of the business places in the city are 
electrically lighted by the company. There 
are not over sixteen per cent Of its custo- 
mers who do not make use of tungsten 
lamps. Within a year fiftv gas “ares” and 
ten gasoline plants were replaced by tung- 
stens. The flat-rate basis of charging was 
changed to the meter system, A number 
of 500-multiple arcs were also replaced 
with tungsten lamps. Several of the old 
arc-lamp bodies were utilized by removing 
the carbon holders and mounting three or- 
dinary sockets in whieh sixty-watt tung- 
stens were placed, thus forming what were 
called 180-watt tungsten arcs, The sixty and 
100-watt tungsten lamps have averaged 
about 950 hours of useful life. Early 
troubles from careless handling and burn- 
outs have been reduced greatly and in every 
way the lamps have given excellent satis- 
faction. 


EXECUTIVE SESSION, 

In the executive session which fol- 
lowed the reading of the paper, the 
nominating committee, composed of F. 
B. Spencer, Howard Pett, and A. N. 
Richardson, announced the nomina- 
tion of officers for the coming year. 
These offieers will be as follows: 
President, John Cavanaugh, Benton 
Harbor; vice-president, F. B. Drees, 
Lansing; secretary and treasurer, 
Herbert Silvester, Detroit. The exec- 
utive committee, which was then an- 
nounced, will be composed of the fol. 
lowing members: 0. S. Wood. J. De 
Young, and H. A. Fee 
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Following the reading of the secre- 
tary’s report, the meeting closed with 
a talk by J. F. Oxtoby on the ‘‘Pres- 
ent Aspect of Legal Affairs in the 
State.” 

REGISTRATION LIST. 

A list of the members and asso- 

ciates present at the convention is 


given below. 


CENTRAL STATION MEMBERS. 


Oxtoby, Detroit: Hoyt E. Allen, Ox- 
Eber Arnold, Marine City; W. M. 
St. Clair; A. P. Biggs, Detroit; D. H. 
Beardsley, Battle Creek; Mrs, J. W. Bren- 
nan, Detroit; H. A. Chase, Hart; Thos. 
Currie, Port Huron; E. L. Crosby, Detroit; John 
A. Cavanaugh, Benton Harbor; R. T. Duncan, 
Detroit: B. F. Desnoyer, Lapeer; F. B. Drees, 
Lansing; Miss M. L. Ewing, Detroit; A. D. Fur- 
long, Pontiac; Mr. and Mrs. W. H. Friedrich, 
Coldwater; N. V. Gerrish, Cadillac; B. K. Good- 
man, Reading; R. W. Hemphill, Jr., Ann Arbor; 
T. L. Hinks, Mt, Clemens; C. D. Hulbert, La- 
peer; Mrs, J. C. Hoetger, Mt. Clemens; B. J. 
Lawrence, Marine City; A. C. Marshall, Port 
Huron; Mr. and Mrs. F. G. McNutt. Port Huron; 
H. A. Mott, Jackson; Chas. McEachern, Port 
Huron: W. E. Murchey, Birmingham; C. C. 
Munroe, Detroit: Howard Pett, Big Rapids: 
F. L. Prindle, Gladwin; Mr. and Mrs. A. N. 
Richardson, Ann Arbor; D. A. Richards, Port 
Huron; H. F. Rosenkrans, Durand; W. E. Rey- 
nolds, Dowagiac; C. A. Seekell, Detroit; Her- 
bert Silvester, Detroit: M. W. Swift. Boyne 
City; Mr. and Mrs, F. B. Spencer, Cheboygan; 
A. D. Spencer, Detroit: Louis B. Schneider, Te- 
cumseh; Mr. and Mrs. W. B. Thompson, De- 
troit; Mrs. Veasey, Coldwater. 


ASSOCIATES. 


Mr. and Mrs. Glenn H. Brown, Western Elec- 
trie Company, Detroit; G. A. Brown, Nagel Elec- 
tric Company, Toledo, O.; B. H. Cheney, Wag- 
ner Electric and Manufacturing Company. Chi- 
cago, ll; J. R. Cravath, Electrical World, Chica- 
go, UL; J. J. Callahan, ELECTRICAL REVIEW AND 
WESTERN ELECTRICIAN, Chicago, Ill.; J. S. Corby, 
Monarch Incandescent Lamp Company. Chicago, 
Ni.: James B. Coale, Columbia Incandescent 
Lamp Company, St. Louis, Mo.; A. C. Carney, 
Nagel Electric Company, Toledo, O.: H. H. 
Cudmore, The Brilliant Electrice Company, 
Cleveland, O.: C. S. Davidson, Holoplane Com- 
pany, Newark, O.: B. M. Dixon, J. A. Roebling's 
Construction Company; W. D. Dygert, General 
Electrice Company, Chicago, IN.; W. K. Eicher, 
Fort Wayne Electric Works, Grand Rapids; 
L. H. Glass, F. Bissell Company. Flint; A. T. 
Holbrook. Excess Indicator Company, New York; 
A. B. Hoffman, Wagner Electric and Manufac- 
turing Company, Detroit: George F. Johnson, 
General Electrice Campany, Chicago; H. R. Kent, 
Fairbanks, Morse Company. Detroit; R. J. Kirch- 
ner, General Electric Company, Detroit; M. F. 
King. American Circular Loom Company, Bos- 
ton: R. L. Kimble, Central Electric Company, 
Chicago: J. M. Loudon, C. J. Litscher Electric 
Company, Grand Rapids: Mr. and Mrs. J. B. 
Lindsay, Westinghouse Electric and Manufac- 
turing Company, Cleveland. O.; L. S. Lester, 
Fairbanks, Morse Company, Detroit; T. E. 
Lowe, General Electric Company, Detroit: F. C. 
Leonard, General Electric Company, Chicago, 
0.: Will Love, Shelby Electric Lamp Company, 
Traverse City: J. O. Little. Westinghouse Flec- 
tric and Manufacturing Company. Pittsburg, 
Pa.: F. M. MeAdams, Westinghouse’ Electric 
and Manufacturing Company, Detroit: G. F. 
Mueller, Nernst Lamp Company, Pittsburg, Pa.’ 
S.C, MacNeil, C. J. Litsecher Electric Company, 
rand Rapids: Clyde C. Miner, The Robbins & 
Meyers Company, Springfield. O.: E. V. Nichol- 
son, The Franklin Electric Electric Manufactur- 
ing Company, Lapeer; W. S. Ortman. F. C. 
Teal Company, Detroit: A. C. Parsons. General 
Electric Company. Chicago, Il; F. L. Reynolds, 
Ft. Wayne Electric Works, Grand Rapids: H. A. 
Robertson, Illinois Electric Company, Chicago, 
m.: Wm. P. Swartz. A. T. Knowlson Company, 
Detroit: Ford S Smith. Smith Chandelier Com- 
pany, Detroit; Mr. and Mrs, W. J. Trott. Fos- 
toria Incandescent Lamp Company, Grand Rap- 
ids: Chas. E. Tavlor, Bryan Marsh Company, 
Chicago, I.: J. R. Townsend, Westinghouse 
Fjeetrie and Manufacturing Company, Detroit; 
Robt. J Thorne, M. B. Austin Company Chi- 
eago, Th: F. H. Van Gorden. Western Flectric 
Company, Chicago. IM.: R. M. Van Vleet, Cut- 
ler Hammer Manufacturing Company, Chicago, 
I: Wm. C. Wing. The Brilliant Electric Com- 
panv, Cleveland O.: C. S. Fuller, The Fairbanks, 
Morse Company, Detroit: C. H. Seaver, ELEC- 
ThreaL REVIEW AND WESTERN ELECTRICIAN, Chi- 
cago, HL 
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EXHIBITS. 
The Westinghouse Electrie and 
Manufacturing Company exhibited a 
line of small direct-current and alter- 
nating-current motors, fans and irons. 
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The company in addition supplied illu- 
mination in front of the hotel, with a 
number of sixty-watt series tungsten 
lamps. 

In the exhibit of the Central Elec- 
trie Company, Chicago, were shown 
high-tension insulators, samples of 
Okonite and electric irons. 

Exhibits were also given by the 
Fostoria Lamp Company, the Nernst 
Lamp Company, the Eureka Suction 
Cleaner Company and the Western 
Electrice Company. 

ENTERTAINMENT. 

Entertainment features which were 
prcvided proved a welcome relaxation 
from the sessions of the convention. 
For the ladies present an automobile 
ride and a trip through the St. Clair 
tunnel were arranged. On Wednesday 
afternoon the entire body was taken on 
a pleasure trip down the St. Clair 
River. An inspection of the works of 
the Crystal Salt Company at St. Clair 
and a supper on Stag Island com- 
pleted the excursion. 

On Thursday morning, through the 
kindness of Mr. Lindsay and the offi- 
elals of the St. Clair Tunnel Company, 
the members had the opportunity of 
Inspecting the power house and equip- 
ment of this installation. The party 
was carried through the tunnel on the 
company’s single-phase locomotives. 
The afternoon of the closing day was 
taken up by a ball game between the 
Port Huron Independents and the De- 
troit Edisons. A score of four to one 
in favor of the latter resulted. 


———- -~»+---__\____ 


Profitable German Chemical Factories. 

From the annual reports of German 
chemical factories United States Con- 
sul-General Richard Guenther, of 
Frankfort, Germany, notes continued 
high dividends and trade activity. 
The works at Biebrich (capital stock 
about $2,000,000) earned $1,000,000 in 
1909, paid thirty-two per cent divi- 
dends, and gave $100,000 as gratuities 
to directors. Several others earned 
large sums and paid twelve to twenty- 
seven per cent, with gratuities to di- 
rectors. The Farbenfabrik-Baver Com- 
pany, of Elberfeld, whose capital is 
$8,500,000, made a profit of over $5,- 
000,000, declared a twenty-four per 
cent dividend, and an extra dividend 
of twenty-one per cent from over- 
grown reserve funds, which still con- 
tain $4,355,000 after the disbursement. 
This concern states that it has per- 
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fected an artificial rubber. The 
Badische Anilin und  Sodafabrik 
Werke (capital $8,500,000) paid twen- 
ty-four per cent. It does an excellent 
business with the United States. Ow- 
ing to the new British patent law it 
has erected works in England, and has 
also built extensive works in Norway 


for electrically extracting nitrogen 
from the air. 
——_—__—_—_---—______ 
Imports of Manufacturers’ Materials 
Increase. 


The Bureau of Statistics of the De- 
partment of Commerce and Labor has 
compiled statistics to show how the 
value of the imports of manufacturers’ 
raw materials has been affected by the 
Payne tariff law which went into ef- 
fect August 5, 1909. By comparison 
With similar periods of the last few 
years it was found that the imports 
during the eleven months ended June 
30, 1910, increased in nearly every line 
of raw materials for manufacturers’ 
use. Among materials used in elec- 
trical manufactures the imports of 
copper ore and matte were 890,000,- 
000 pounds, copper pigs and bars 227,- 
000,000 pounds and indiarubber 96,- 
000,000 pounds, each of these figures 
exceeding those of any similar eleven- 
month period. 


-p 
General Electric Business Good. 
The General Electrice Company, 


whieh is doing the largest business in 
its history, enjoyed a decided increase 
in gross sales during July as compared 
with May and June. July orders came 
in at the rate of close to $75,000,000 per 
annum, comparing with a rate of about 
$71,000,000 in June and $69,000,000 in 
May. The largest total of orders re- 
ceived by the company in any year was 
in the fiscal twelve months ended Jan- 
uary 31, 1907, when orders for $60,483,- 


659 of apparatus came to hand. 
e a 


Traffic During Knights Templar Con- 
clave, Chicago. 

During the recent conclave of the 
Knights Templar in Chicago, the Chi- 
eago Railways Company, operating on 
the north and west sides of the city, 
earned an average of $40,000 per day 
during the six days, an increase of 
sixteen per cent as compared with the 
same period last year. The company 
carried daily on its cars 800,000 fare 
passengers and 600,000 transfer pass- 
engers, a total of nearly 1,500,000 
passengers daily. 
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BONDING LEAD-COVERED CABLES 
TO PREVENT ELECTROLYSIS. 


BY W. G. MIDDLETON. 


Opinions as to bonding methods for 
the prevention of electrolysis of lead- 
covered cables are so varied and the 
conditions in various cities are so dif- 
ferent that it is important to review 
the situation. There is a tendency 
among many to assume the conditions 
and to locate bonds in the wrong place. 
One may be able to realize the exact 
action of currents of relatively small 
size through ordinary resistance, but 
the flow of thousands of amperes 
through the very low resistance offered 
by some portions of the earth is diff- 
cult to comprehend clearly. Various 


located street-railway power house with 
radiating railway lines. This city also 
has a telephone system. The latter is 
a means of obtaining the potential of 
the earth in all parts of the city, near 
the power house and at a distance, 
with reference to one common point. 
Of course, these potentials will change 
during the rush hours, but if the read- 
ings are taken during the normal parts 
of the day, and not while the cars are 
heavily loaded, consistent results will 
be obtained. 

A man sitting at a telephone switeh- 
board may take readings from six or 
more men in various parts of the city. 
Each man carries a coil of wire and a 
small steel ground rod. He calls the 
central exchange from a telephone lo- 
eated near the point desired and is 
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EXCHANGE 
SWITCHBOARD 


= EXCHANGE 
GROUND 


SUBSCRIBERS 
STATION 


| GROUND ROD 


EARTH 


FIG. 1.—METHOD OF TAKING POTENTIAL READINGS. 


soils and different degrees of moisture 
produce such a range of conductivity 
that enormous mistakes are common. 

One method of reducing this tend- 
eney to error is to get a graphical eon- 
ception of the whole from something 
that we can actually see. This must 
also be something that is more or less 
common, and it should apply as closely 
as possible. The water analogy has 
always been open to criticism on ac- 
count of the inertia of the water and 
Its different rates of flow, but it will 
probably not be a waste of time to 
make the comparisons and carry out 
the points in detail. It should result 
in a clearer conception of the actual 
conditions as shown by potential read- 
ings. 

Potential Readings—For clearness, 
we will take a city having a centrally 


given the man with the voltmeter at 
one of the boards. This man makes 
direct connection with the calling tele- 
phone and’ the voltmeter which is be- 
fore him. The voltmeter is connected 
to the exchange ground and is a special 
Instrument having a high resistanee to 
reduce the error due to the resistance 
of the telephone line. The instrument 
should have a range of about (0-15) 


and (0-150) volts and have a sensibility. 


of about 2,500 ohms per volt. 

The ealling party with the ground 
rod now hangs up his receiver and at- 
taches the wire of the ground rod, 
which he has inserted in the earth at 
a moist place, to one of the telephone 
binding posts. (See Fig. 1.) The volt- 
meter operator now takes the difference 
of potential between the earth at the 
distant point and at the telephone ex- 


change, recording whether positive or 
negative and the amount of the read- 
ing on a map. Four readings may be 
taken in every square block. On com- 
pletion, lines are drawn through the 
points of equal potential for, say, every 
half or quarter volt. These lines will 
be found to be irregular cireles con- 
centric about the power house. The 
earth potential at the power house may 
be found to be from six to fifteen volts 
lower than points two or more miles 
distant and near the outer edges of the 
city. 

Sometimes there will be several cen- 
ters about which the concentric lines 
will group themselves. These may be 
caused by substations or heavy copper 
return cables. Also the effect of a 
well-bonded car line may possibly be 
noticed. 

Bonding Cables Togcther.—To make 
conditions as simple as possible and to 
stop electrolysis between cables, all 
cables should be bonded sheath to 
sheath in all manholes. This is easily 
accomplished where cables are racked 
close together by using strips of flat 
copper, tinned by drawing them 
through a pot of molten solder. <A 
strand of three tinned copper wires 
may be used as well. A large soldering 
copper is suggested for soldering the 
bonds to the cable sheaths, as wiping 
them on is not necessary and is more 
liable to injure the sheath. 

Bonding at every other manhole will 
not prevent the cables from being at 
different potentials in the unbonded 
manhole, as will be the case when two 
different-sized lengths parallel a same 
size straight through. A lateral will 
often change the potential of a cable 
with reference to other cables: so all 
manholes must be bonded. This pre- 
vents a high cable from being injured 
by electrolysis on account of a con- 
tinual flow of current to a lower. 
potential cable which may be very close 
but not touching (metallically). 


Local Readings.—It will not be neces- 
sary to make a potential map unless 
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conditions are very complex. Local 
readings must be taken at every man- 
hole between the cable sheaths and the 
earth immediately surrounding the 
ducts as closely as possible. A reading 
with the earth at the bottom of the 
manhole is safe, but readings to a 
water hydrant or gas main may be 
very misleading. Readings to the car 
track will often be very fluctuating and 
are of little value, as their influence 
may not extend more than a few feet 
from the rail in dry weather. A differ- 
ence of potential will be found between 
earth at the bottom and at the top of 
the manholes, and wet weather will 
change the readings considerably. 

The first step is to ascertain the po- 
tential of the cables with reference to 
their surrounding earth. If they are 
electrically positive to the earth even 
to the extent of only one-tenth of a 
volt, steps should be taken to lower 
the potential of the cable. The lead 
sheath will dissolve and go with the 
current if the current passes through an 
electrolyte such as moist earth. Lead is 
much more susceptible to electrolysis 
than many other metals, and especial 
care must be taken with lead sheaths. 
If this current can be conducted off 
through a metallic contact, no damage 
to the sheath will occur. 

There is no danger in a good-sized 
sheath current if it leaves the sheath 
through a metallic contact. This is 
not so with water and gas pipes which 
have joints of higher resistance than 
the remainder of the pipe; this causes 
the current to shunt around the joint 
and produces electrolysis at the points 
where it leaves the pipe. This makes 
it difficult to prevent electrolysis in 
iron pipes with lead-calked joints, al- 
though iron has the advantage of not 
being nearly so susceptible to elec- 
trolysis as lead when the damage to 
the sides of the pipes is considered. 

If the lead sheath is electrically neg- 
ative to the surrounding earth, no 
damage to the sheath will occur. It may 
be that the cable is fluctuating—that 
is, positive during heavy street-railway 
loads and negative at other times; this 
requires that readings be taken during 
light and heavy loads to get the range 
of the fluctuations. The cable in an- 
‘other section may be just opposite— 
negative during heavy loads and posi- 
tive during light loads. It is important 
that the connections to the voltmeter 
used in taking local readings be marked 


. ELECTRICAL REVIEW AND WESTERN ELECTRICIAN 


so that it may be known absolutely 
whether readings are positive or nega- 
tive. For this reason a switch or com- 
mutator on the voltmeter, if such can 
be used, must be checked and plainly 
marked, and the leads be made so they 
cannot be interchanged. 

An instrument with zero in the cen- 
ter of the scale is preferable, as many 
times, in cases of poorly bonded rails 
and intermittent service, the needle 
will fluctuate first on one and then on 
the other side of the zero. It is im- 
portant to have an extra binding post 
on the voltmeter, so that the moving 
system may. be used alone as a milli- 
voltmeter and the direction and amount 
of current in a heavy bond be ascer- 
tained without having to cut the bond. 


BOND 
BETWEEN 
SHEATHS 


KNIFE EDGE 
CONTACTS. 


MANHOLE BOND 


. 2.—BOND TESTING. 


It may be found that in some lo- 
ealities the cable is positive to the 
earth. These are danger zones and 
must be changed. The potential of the 
cable must be lowered until it is below, 
instead of above, that of the adjacent 
earth. Sometimes it is difficult to do 
this even under favorable conditions— 
that is, even where it is possible to 
bond directly to the negative busbar 
at the power house. For this reason 
it should first be determined if the re- 
moval of existing bonds will not better 
the conditions. All bonds can be tested 
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with a millivoltmeter of a low range 
before taking the local manhole read- 
ings if it is suspected that they are 
conducting current to the sheath in- 
stead of from it. This is accomplished 
by taking the drop over a few feet of 
the bond wire, as shown in Fig. 2. By 
taking into account the size of the bond 
wire, the amperes in the bond can be 
determined and recorded as well as the 
direction of the current. While no 
damage will occur by bringing current 
to the sheath at the point of contact, 
this current must leave the cable at 
some point, probably nearer the power 
house, and unless taken off on a me- 
tallic bond will cause electrolysis. Even 
when well bonded to the power house, 
it 1s easily possible to so flood the 
power-house bond that the potential of 
the cable will be above the earth and 
leaks at the joints of the conduit and 
other points will occur. 

Avoiding Excess Current.—It will be 
much easier to cope with the situation. 
if the cable has a small instead of a 
large current in it. Then the fall of 
potential along the sheath will not be 
greater than that of the earth, and the 
cable can always be kept below the 
potential of the earth, which is also 
falling more or less rapidly as the 
power house is approached. 

If the cable sheaths are in contact 
with the iron framework of a distant 
building whose potential is six or eight 
volts above the earth surrounding the 
power house and the cable runs in a 
general direction toward the power 
house, it becomes a race between cable 
and earth. If the combined cable 
sheaths are of large cross section, they 
may be able to carry the current with 
a drop equal to or less than that of 
the earth, but if the cable sheath is 
small, the earth may be the better path 
and be of a lower potential near the 
power house than the cable, causing 
electrolysis of the lead sheath. 

Therefore the current in the cable 
sheath should be reduced as much as 
possible, so that the fall of potential 
per foot will be small and the cable 
safe or electrically negative at all 
points. For this reason, when possible, 
all metal conduits that might bring 
current to the sheath should be insu- 
lated from the sheath. Often this 1s 
impossible, as in cases of iron-pipe lat- 
erals and iron-pipe runs. 

Subsequent Readings.—After remov- 
ing a bond or other source of excess 
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eurrent, manhole readings in the dan- 
ver zones must be taken again and the 
change noted. If the utmost has been 
done to reduce the current on the 
sheath without suecess, then a better 
bond to the power house must be in- 
stalled. This bond should be close or 
attached to the negative busbar at the 
power station, to avoid all possible 
drop in the return feeder system. Gen- 
erally by attaching the bond close to 
the switehboard, instead of to a return 
feeder in the manhole outside, a gain 
of several volts ean be secured. This 
bond must also be sufficiently large. 
Under increasing railway-load con- 
ditions the bond, though sufficient when 
installed, may become warm, increas- 
ing the drop, till it is necessary to 
increase its diameter several times. 
Also the sheath of a cable may have 
to be assisted with No. 00 or No. 0000 
bare copper wire drawn in the duct 
with the cable for blocks where a small 
cable sheath connects two localities 
having a considerable difference of po- 
tential. 

The effect of a well-bonded track or 
of heavy rails welded together must be 
guarded against. A cable may be neg- 
ative to the earth at two adjacent man- 
holes and positive where a track crosses 
It at right angles between these man- 
holes. Therefore a cable is not safe 
unless it is from one-half to one volt 
below the earth in districts where there 
may be radical variations in the earth’s 
potential. ' 

The conditions are often so complex 
that the instruments must be followed 
blindly, experimenting until the con- 
dition is relieved. All ordinary situ- 
ations will be much clearer if a definite 
habit is formed of thinking of the con- 
ditions in terms of the water analogy. 


Water Analogy. — Imagine a large 
swamp. The power house is on com- 
paratively dry ground, due to water 
being pumped away from this point 
and not because the ground is of a 
higher level. If the pumps should stop, 
the dry ground would be submerged, 
the ditches which feed the pumps over- 
flowing. The dynamo or rotary pump 
is sucking the water from the ditches 
and sending it out overhead and let- 
ting it come back through the ditches 
from different points where the cars 
may happen to be. The track or ditch 
may be a narrow or wide one, corres- 
ponding to the thoroughness of the 
rail bonding. The earth may be a good 
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or poor conductor—that is, the swamp 


smooth ground or overgrown with 
grass. Now all this water tends to go 


to the low sinkhole from which the 
power-house pumps are taking their 
supply, and it follows the paths in in- 
verse proportion to their resistance, 

It is in a network like this that the 
lead-covered cables form porous joint- 
ed drains. The water that is in these 
drain pipes, whieh correspond to cable 
runs, is not to be allowed to leak into 
the swamp at any point or into any of 
the other ditches, but must flow only 
into the rotary pump basin. Therefore 
this drain pipe must always be sub- 
merged, or it will leak at its joints. 
Sometimes ditches of good capacity 
and therefore low level with respect to 
surrounding water extend from the 
basin, corresponding to heavy copper 
negative feeders. It is as safe to empty 
the cable drain pipes into these nega- 
tive feeder ditches as into the basin 
unless the cable goes on closer to the 
basin. In this case emptying the cable 
pipe into the basin might reduce the 
level where it passes the negative 
feeder until water will flow from the 
negative feeder to the cable pipe and 
the cable will be filled to overtlowing at 
points nearer the basin. Therefore con- 
nect to the basin first and see if the 
negative feeder will help or impair the 
eonditions. 

The negative feeder, for a part of 
the day at least, may be higher in level 
than the eable dram. If connection to 
it be made with its almost unlimited 
capacity, the eable pipe would leak 
near the basin and cause electrolysis. 
This would foree the enlarging of the 
cable pipe near the basin to take care 
of the period of heavy load when the 
negative feeders are at a high level. 

It is better to keep the cable pipes 
disconnected from any waterway of 
large capacity that may rise ìn level 
and flood everything. Also precautions 
must be taken to prevent the cables 
receiving smaller inflows and leakage 
or drainage from the surrounding earth. 
Many small branches draining the sur- 
rounding earth, as iron-pipe laterals, 
corresponding to an open ditch, pour- 
ing freely into the cable pipe, will 
cause a flood that it will be expensive 
to conduct safely into the power-house 
hasin. These little incoming tributaries 
may be dammed up by using a non- 
conducting lateral. 

Generally the return feeder runways 
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are to be relied upon. In fact, they 
form a system of sinkholes or basins 
where they appear and join to the 
track and are open to drainage from 
the adjacent territory. In this case, 
their level having been taken during 
a period of twenty-four hours, they’ 
may be connected to, the same as the 
main basin. In this way the cable pipe 
mav be relieved from a large volume 
of its How, and the bond to the main 
basin need not be of such a large ca- 
pacity. 

Not only may the intermediate re- 
turn-feeder low points be a danger to 
the cable pipes during a part of the 
day, but there may be substation pumps 
that produce areas of low level. Sub- 
station basins are much more lable to 
change suddenly than return-feeder 
areas, due to the starting and stopping 
of the pumps. The pumps are of such 
capacity that when they are running it 
is only safe to drain into their basin, 
but when they stop the eable pipes are 
connected to a far-reaching supply sys- 
tem and are in great danger of being 
badly flooded. In this case a water 
valve or means of disconnection must 
be had that disconnects when the sub- 
station pumps are not running and 
connects when the pumps are started. 
Aswitch on the substation switchboard 
that opens the heavy bond to the sub- 
station negative busbar is ideal if ar- 
ranged so that it cannot be neglected, 
The rapid deeay of the cables depends, 
in danger zones, on the height of the 
eable pipes above the surrounding 
water level, upon the tightness of the 
joints of the pipes, and upon the leak- 
age through the pores of the pipe. Also 
at every manhole this pipe enlarges 
and is moist, therefore very porous; 
there is a large area over which leaks 
may oeeur, and often the cable comes 
in contact with water in the bottom of 
the manhole, which is analogous to 
holes in the pipe allowing serious 
leaks at a concentrated point—a very 
dangerous condition. When the cable 
pipe erosses a Well-bonded track trench, 
the pipe may pass ahove the level of 
the water in this deep trench, forming 
a viaduct in true fashion, leaking at 
every joint and pore. 

It is a matter that needs very careful 
investigation with a surveyor’s level or 
voltmeter before an ill-considered bond 
is attached and the pipe so filled that 
it is impossible, using ordinary means, 
to drain it or make it-receive leakage 
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at all points except at the basin or 
return-feeder connection. 

Now, holding to the point of view 
shown by the water analogy, it will be 
seen that draining the special channels 
by connection to a track channel is 
questionable. It may produce an ideal 
condition, but whether this condition 
will last or not is questionable, depend- 
ing upon the track bonding and the 
effect of heavy traffic. A welded rail 
would be quite sure to remain constant, 
but a connection to a poorly bonded 
track might result in the speedy decay 
of the cable unless watched more close- 
ly than is generally necessary. In case 
a bond should break, the section of 
track to which the cable was bonded 
might be raised 100 volts while a ear 
is on or beyond that section, and this 
would destroy a cable in a few weeks. 
Therefore the only safe conductors to 
bond to are earth connections, such as 
well pipes and ground rods, negative 
busbars and return-feeder cables, weld- 
ed tracks. Ground rods will be found 
very inefficient when required to carry 
away much current. Sometimes a 
ground plate may be sunk in a river 
and prove very effective. 

Abnormal Conditions—When there 
are great fluctuations during different 
parts of the day at a return-feeder con- 
nection and the level of the water in 
the cable pipe cannot be dropped low 
enough to be at all times below the 
surrounding swamp level, it may be 
necessary to put in an instrument that 
will close a valve in the bond when the 
level of the feeder basin is below that 
in the cable pipe, and open the valve 
when the level of the basin is above 
the cable. In extreme cases, where the 
natural country takes a fall in level, 
as a city largely on sand but with 
occasional dark wet earth patches or 
surrounded by a river, it may be neces- 
sary to install pumps or dynamos to 
drain the pipes in these localities. 

Bad Practice.—It will be readily seen 
that as a general rule it is a mistake 
to bond cable sheaths to the railway 
rail, as a poor bond from one rail to 
another anywhere on the road to the 
power house will be as a dam in the 
ditch and raise the level and suddenly 
flood the cable where it was relieving it 
before. Even with welded rails, if the 
traffic is heavy, the fall of potential 
along the rail may be greater than 
along the earth. This may be tested 
by taking readings from rail to earth 
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in the bottom of the manhole or at 
some distance from the rail. In cases, 
however, where the cables do not go 
in the vicinity of the power house, the 
rail is the only connection for a bond 
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every few months, at least in the areas 
where the margin of safety is small. 
Occasionally the various electric con- 
ductors of a city produce change in the 
earth potential, due to accidental 
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FIG. 3.—EQUIPOTENTIAL LINES SURROUNDING LOW 


AREA, AND LOCAL MANHOLE 


READINGS BEFORE ATTACHING BOND. 


that is available. If a good low-resist- 
ance connection to the earth could be 
obtained it would be ideal, but even 
many 11⁄-inch iron ground pipes driven 
into the ground in the bottom of the 
manhole will not carry the fifty, one 
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grounding. A leak in the outside of 
a three-wire direct-current system that 
is 110 volts below the earth potential 
will produce a low-potential area that 
may destroy a new 100-pair telephone 
cable in six months or less. Several 
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hundred or more amperes that are re- 
quired to drop the potential to a safe 
point. 

Accidents.—Readings should be taken 
of the cable potential below the earth 


places can be selected and used as pilot 
points that may be measured fre- 
quently. 
Examples.—In Fig. 3 is shown a city 
in which, although the power house 18 
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not central, the conditions required but 
one bond. This bond, however, will 
have to be measured often, for a broken 
rail bond between it and the power sta- 
tion would be disastrous. Before bond- 
ing, half of the manholes showed that 
the cable was from one-half to two 
volts above the earth, while at the bond 
to the track there was a difference of 
from three to four volts, and with a 
300,000-cireular-mill bond sixty-five am- 
peres was shown. 

In Fig. 4 the conditions are very 


| difficult. The fall of potential over the 


power house bond is so great that the 
cables are not greatly benefited. The 
track, for this reason, is about as safe 
a return at the nearest point to the 
power house as the bond. However, 
there is very fluctuating current in the 
rails, due to the irregular street-car 
schedule, and it would not be safe to 
bond to the rail. Also the cable crosses 
the river in one place and is close to 
it in another, and in both places the 
cable is electrically positive and ground 
rods are of no value. Where the cable 
crosses the river a copper sheet of large 
area may be sunk in the river and 
bonded to the cable with a No. 00 or 
No. 0000 copper conductor. As the 
distance from the river is too far for 
this kind of bond in the other case, a 
connection will have to be made to an 
earth plate of proper dimensions placed 
in the earth, or to the iron pipe of a 
driven well. 

Conditions are never found twice 
alike; therefore each situation will 
allow free play of the imagination and 
call for ingenuity in relieving the situ- 
ation in the most direct manner. 

— ee 


Generates Current by Old Water 
Wheel. 

Michael Weber, a miller who for 
years has operated a waterwheel- 
driven mill on the Charlton River near 
Kirksville, Mo., has utilized his wheel 
to drive a seven-horsepower dynamo 
which generates sufficient power to 
light his and his neighbors’ houses by 
electricity. The miller’s successful ex- 
periment has revived the suggestion 
made several years ago by Engineer 
Brimson, of the Iowa & St. Louis 
Railroad, that sufficient power could 
be generated by damming the river to 
generate electricity to light the towns 
of Kirksville and Novinger. There is 
a possibility that this plan will be 
taken up in the near future. 


Tariffs and Water Powers in Japan. 

Consul-General Thomas Sammons, 
of Yokohama, in his annual report for 
1909, comments on Japan’s revised 
tariff and the possibilities of hydro- 
electrice power in the development of 
Japanese industries. 

In considering the enforcement of 
Japan’s new tariff, he says, attention 
may well be directed to the fact that 
Japan has an abundance of cheap la- 
bor; its people are clever artisans; 
its natural resources are great. To- 
day the people of Japan are, as a rule, 
making what thev have to sell in their 
houses or small shops, and they un- 
doubtedly possess possibilities of im- 
mense fortunes by virtue of the mere 
deftness of their fingers. With these 
conditions and an estimated 1,000,000 
horsepower available for hydroelectric 
harness, Japan, on a protective traiff 
basis, may be expected to make a re- 
markable record by assembling its 
cheap and clever hand labor into mills 
and faetories provided with the most 
modern power machinery and thus 
converting a large share of its exports 
from raw to manufactured goods. 

There has been a rush for water- 
power rights throughout Japan, and it 
is now evident that the government 
proposes to restrict those who are pre- 
sumed to seek franchises of this nature 
for purely speculative purposes. Amer- 
lean capital is largely interested in 
hydroeleetrie enterprises in Japan, 
and under favorable conditions Amer- 
ican capital is ready for large invest- 
ment in extensive power plants. Japan 
is Well adapted for this purpose and 
such enterprises would convert the 
Tokyvo-Yokohama and the Osaka-Kobe 
sections into two of the world’s great- 
est manufacturing centers. 

—_—___--e_____- 

Electric Company to Be Sold Out. 

The Chester County Electric Com- 
pany having failed to pay to the Cen- 
tral Trust and Savings Company, of 
Philadelphia, $204,606 in a specified 
time, as required under a decree 
handed down by Chancellor Curtis, all 
the property of the electric company 
will be sold at public sale on Septem- 


ber 1. 
—eo 
Tax on Electric Poles. 


The town council of Coatesville, Pa., 
has placed an annual tax of thirty 
cents on each eleetrie light, telephone, 
telegraph or similar pole in the bor- 
ough. 
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Power Plant for Cooperstown Hotel. 
The Hotel Fenimore, Cooperstown, 
N. Y., will shortly be equipped with 
a large new power plant, work on 
whieh has already commenced. 

The plant is a part of the extensive 
plans completely to remodel the hotel 
Which have been going on for over a 
year. The plant will be erected on a 
lot behind the hotel. It will be 100 
by 50 feet outside dimensions, two 
stories and attic high and is to be con- 
strueted with stone foundations and 
brick walls. 

The ground floor will contain the 
boiler and engine room and laundry 
while the second floor will be finished 
into rooms for the hotel employees. The 
equipment is to be furnished by the 
Otis Engineering Company, of Os- 
Wego. 

— e 
Larger Quarters for St. Louis Com- 
pany. 

The Union Electrice Light and Power 
Company, St. Louis, Mo., has arranged 
to take possession of the Shubert 
Theater Building in order that it may 
have room for its business. All of 
the building except the theater portion 
will be oecupied by oftiees of the com- 
pany. 

Alterations are being made in or- 
der that the building will be best 
suited to the needs of the new occu- 
pants. The eompany will take posses- 
sion about Deeember 1. 

D a o__—— 


Municipal Plant for Thibodaux, La. 

A new municipal electric-light plant 
will shortly be built in Thibodaux, La. 
The first mumeipal plant in this town 
was made possible by a specially levied 
tax, but the new station will be built 
entirely from a fund derived from the 
liquor taxes. Since the storm of last 
December, which put the are lamps in 
the town out of business, the streets 
have been lighted satisfactorily by in- 
eandeseent lamps. 

egg oes 

Private Plant To Operate Drawbridze. 

A dispateh from Newburyport, 
Mass., states that the county commis- 
sioners are to install a generating 
plant at the Newburyport bridge so 
that power for operating the draw 
may be generated and the county be 
independent of the railway company 
and the electric light company. It is 
believed the power can be supplied at 
a much less cost to the county. 
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ELECTRIC LIGHTIN SHTING 


ILLUMINATING G ENGINEERING 


THE ILLUMINATION 
ROOMS. 


OF STUDY 


ELECTRIC LIGHTING AT THE UNITED STATES 
NAVAL ACADEMY. 


In the July number of the United 
States Naval Medical Bulletin is given 
a very extensive report of the illumi- 
nation of the study rooms in Bancroft 
Hall, which is one of the dormitories 
for the midshipmen attending the Unit- 
ed States Naval Academy at Annapolis, 
Md. This report, which was made by 
Engineer A. L. Parsons and Dr. H. W. 
Smith, is an exhaustive study of the 
former equipment and of the require- 
ments for an adequate illumination of 
such study rooms, and finally a series 
of recommendations for the improve- 
ment of this illumination. 

There are two types of study rooms, 
one having dimensions sixteen feet by 
sixteen feet with a study table three 
feet nine inches square in the center of 
the room and two bookeases against 
the wall on opposite sides of the table. 
In some of these rooms there are also 
beds, wardrobes and washstands, since 
these rooms are the living-rooms for 
the students throughout their four- 
vears course. The small rooms are 
- eight feet by twelve feet in floor area, 
and have a table three feet nine inches 
hy two feet six inches placed against 
one of the walls. These smaller rooms 
are equipped with a bed, wardrobe and 
washstand. In the large rooms two 
windows afford daylight illumination ; 
in the smaller rooms there is only one 
window. All the rooms are unusually 
high, those on the ground floor and 
first story having a height of eleven 
feet six inches, the second and third 
stories eleven feet one inch, and the 
fourth story ten feet five inches. The 
walls were painted with a light reddish 
brown color, the ceilings were of a 
dead white color. All the windows 
were fitted with wooden slat shades. 

In the larger rooms there were two 
adjustable drop lights fitted with met- 
al shades over forty-watt tantalum 


lamps. The small rooms were equipped 
with one desk-light with semi-opaque 
green glass shades over a forty-watt 
tantalum lamp. The illumination re- 
sulting was very bright over the area 
of the table, leaving the rest of the 
room in comparative darkness, so much 
so that the titles of books in the cases 
against the wall could scarcely be read. 
At the center of the table the illumina- 
tion was 7.2 foot-candles; at the edge 
of the table it was 2.9 foot-candles; 
four feet from the center it was only 
0.1 foot-candle, and at the bookease, 
seven feet from the center of the table, 
it was only 0.03. Although the illumi- 
nation in the smaller rooms was some- 
what better than in the larger ones, it 
was far from satisfactory in all of 
them. No drawing or other work of 
fine character is done in any of these 
rooms, but the illumination is required 
almost exclusively for reading ordinary 
print and for writing. 

The report includes an exhaustive 
study of the physiology of the eve and 
the character of lighting that is most 
suitable to avoid fatigue and unneces- 
sary strain on the optic nerves. The 
human eye has its full sensitiveness 
when the illumination affecting it is 
between one and two foot-candles. Any 
increased intensity in illumination is 
of no advantage and may be product- 
ive of harm. The requisite illumina- 
tion for various classes of work is giv- 
en in the following table: 


Character of Work. Foot-candles, 


Details in dark objects............... 5. to 10. 
Drafting on dark paper.............. 3. to 5 ~ 
Desk lighting .........0.. ccc wee eee eee 2. to 3. 
Newspaper reading ..............000. 2. to 2.6 
Reading clear print................00% 1.5 
WIL ieee Soli tee bee ea rede s 1.5 


From this table the conclusion was 
drawn that a provision of 2.5 foot-can- 
dles on the plane of the study table 
would be sufficient and would provide 
a safe margin for loss by deterioration 
of the lamps. 

The authors think that the restric- 
tion of the circle of illumination to the 
area of the table is a mistake and that 
comfortable work should be possible 
anywhere within an eight-foot circle. 
This dimension is specified because it 


permits the students to sit opposite the 
table and read a book held in the 
hands. This position is a more hygienic 
one than the placing of the book on 
the table, because this invariably re- 
quires the reader to bend over the 
book, which is a bad position. Al- 
though the circle of adequate illumina- 
tion should be of reasonable size, it 
should not embrace the entire room, 
for it has been found that it is conduc- 
ive to comfort to have the working 
area somewhat more illuminated, and 
that less actual foot-candles are then 
required. In fact, the falling off in 
intensity of illumination near and on 
the walls should be marked, though 
gradual. 

Glare is caused by an excess of light, 
direct or reflected, a bright point in a 
dark field, or by rapid alterations in 
light intensity. It should be carefully 
guarded against because it is injurious 
to the eye. To this end the light should 
not be much in excess of the actual 
requirements. It should be steady and 
its source should be fixed, and so lo- 
cated as to avoid direct reflection. It 
should be either removed from the 
field of vision or suitably shaded. 

Respecting the color of the light fur- 
nished, that of the Nernst and tungsten 
lamps was regarded as most suitable 
because it is very nearly white in each 
case. Due consideration should be giv- 
en to the decoration of the rooms. Very 
light walls add greatly to the effective- 
ness of most lighting systems. The 
color selected should, therefore, be 
light in order to get the maximum val- 
ue from the energy expended, and to 
avoid undue contrast between the work 
and the surroundings. The effective- 
ness of various surfaces with regard to 
the percentage of light reflected by 
them is given in the following table : 


Character of Surface. Per cent. 


White paper 0 
Chrome yellow paint......e..ssssesesess 6 


ee 
Pe er ee 2 2 2 id 


Yellow pine 2... cece cece cee eee eereree a 
Yellow paper ...cec ccc cee eee tee eens 4 
Light yellow paint.......... eee eee eee eere r 08 
Emerald green paper.......-e+seseeerere E 
Blue green paperT.......ssssssesesssess" 12—. 


The ceiling should be painted white. 
slightly tinted with yellow. For the 
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walls a light greenish vellow should be 
used, Which by tungsten illumination 
becomes a pleasing vellowish green. 
For shady rooms a tinting tending to- 
ward yellow should be used. whereas in 
those having sunny exposures the tint- 
ing should tend toward green. A dado 
of dark color of a height of some four 
feet should be apphed. The old style 
wood window shades should be re- 
placed by rolling cloth shades of a eol- 
or harmonizing with that of the walls. 
Pietures should be placed on the walls 
to make the rooms cheerful. 

With respect to the systems of illum- 
ination, the indirect system was not re- 
garded as well adapted to these study 
rooms. To obtain a reasonable degree 
of comfort in the lighting it is estimat- 
ed that the amount of light on the 
work must be about sixty per cent 
greater with the indirect than with the 
other methods. The strong stimulation 
of the periphery of the retina of the 
eve by side light from the walls con- 
tracts the iris, thus exeluding much of 
tke light from the work and by com- 
parison the work appears dark. since 
its image falls on the less sensitive part 
of the retina. Unless special reflectors 
are employed there is a great waste of 
light. It is estimated by the authors 
that as much as two to five times the 
energy will be required to get equally 
satisfactory illumination if the indirect 
svstem were used. Moreover, dust and 
dirt have a marked effect in lowering 
the efficiency, probably more than with 
other systems. <A perfect evenness of 
iHumination is in their opinion, not al- 
together advantageous. 

Any direct system in whieh unpro- 
tected lamps hang low in the rooms is 
considered to be barbarous. The apart- 
ment is illuminated most unevenly, dis- 
turbing shadows and reflections are ev- 
eryWhere present, and in no way can 
the area of work be made to appear 
other than dark so long as points of 
light are present in the line of vision. 
Translucent shades of opal, milk, sand- 
blasted, or other varieties of glass are 
useful in diffusing sources of high in- 
trinsic brilliancy. On the other hand, 
they do not satisfactorily obscure fila- 
ments without disproportionate loss of 
light by absorption. They do not re- 
direct the rays and distribute them 
Where the greatest illumination is de- 
sired. Opaque reflectors and semi- 
opaque shades usually give very un- 
even illumination and cause extreme 
contrasts of light and shade. 


A direct lighting system provided 
With suitable shades, sueh as the Holo- 
phane prismatie glassware, is regarded 
as most suitable for this purpose by 
the authors. Various types of this 
kind of reflectors and of stalactites 
were considered. With a bell type of 
reflector only the sides of the lamp are 
enclosed and a bulb with frosted tip is 
required. This frosting is usually in- 
suffielent to diffuse the light properly, 
and it exhibits areas of verv high in- 
trinsic brilliancy. Prismatic globes 
were not regarded as suitable as the 
stalactite form because they give too 
wide a distribution and are better 
adapted to rooms where a broad gener- 
al illumination is desired; therefore the 
stalactite form is recommended. The 
loss of light with various forms of 
glassware is given in the following ta- 
ble, the percentage representing the ab- 
sorption of the light: 


Kind of Glass. Percent. 
COAT se 8 eek thle Bi eater es A Gh RR wae 1a 
Holophane prismatic ...... ccc ee eee 12.3 
Light alabaster coe... cee ee ee ee 15 
Light sand-blast ......esessssesssssesss 20 to 25 
Opalescent jusiew deus Laie al OG eee ee ae el fo 40 
CUTOUT: - ah 6. E RGAE A EARS Be es Ww 25 to 30 
OPAL ransa rieren eia en e eae a A 25 to AN 
MIKT he oo ot ote oa ante ge a de gee ke ae 30 to 60 


As to the kind of lamps, of all the 
electric types the tungsten was regard- 
eq as the most suitable, partly on ac- 
count of the high efficiency, the mini- 
mum effect of changes in voltage, the 
long useful life, and the satisfactory 
color of the light. The use of gas was 
not seriously considered, because it vit- 
iates the air, a mantle of sixty-four ean- 
dlepower using as much oxygen as 
twelve men; its heat production is also 
undesirable; it adds to the dangers of 
fire; it forms explosive mixtures with 
air, and it Is a possible agent in acci- 
dental asphyxiation. 

A considerable number of experi- 
ments to determine the illumination on 
the working plane were made with va- 
rious forms of fixture, and a study of 
the distribution secured resulted in the 
following conclusions among others: 
The former illumination was excessive 
over the working area and produced 
undue brightness on the walls; with all 
types of bell reflectors, even with frost- 
ed bulbs and satin-finish shades, the in- 
tensity of the source of light is bright- 
er than is desirable; prismatic stalac- 
tites will produce an adequate general 
illumination and satisfactory distribu- 
tion over the working area, reduce to a 
greater degree than any other type the 
intensity of the source, and will lend 
a sparkle and color to the light which 
is most pleasing. 
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It was recommended, therefore, that 
the large rooms be equipped with two 
forty-watt tungsten lamps in place of 
the forty-watt tantalum lamps formerly 
used; the small rooms should be 
equipped with one forty-watt tungsten 
lamp. All these lamps should he pro- 
vided with prismatic stalactites mount- 
ed six feet above the table in the large 
rooms, and five feet above the table in 
the small rooms. Kevless sockets should 
be used on all fixtures, with drop switch 
in the large rooms and wall switeh in 
the the small ones. The rooms should 
all be redecorated in aceordanee with 
the findings of the authors. The study 
tables should be finished to have a light 
green matt surface. 

——_3--o——__—_—— 

Lighting of Rochester Residence 

Streets. 

The Rochester (N. Y.) Railway and 
Light Company is faeing a serious 
difficulty in furnishing sufficient light 
in some of the streets in the residential 
sections of the eity due to the fact that 
many of these streets are almost roofed 
over with dense foliage, making it im- 
possible for the lights to shed any 
great degree of brilliance for more 
than a few feet. 

All the contracts eall for the lamps 
being elevated at least eighteen feet, 
and this necessitates their being almost 
inclosed by the foliage in some eases. 
As they are placed 250 feet apart, 
there are Inevitably spaces that are 
left in darkness, and this the eompany 
is trying to avoid by trimming the 
trees, but is meeting with great oppo- 
sition from the property owners. 

As a means of relieving the situa- 
tion City Engineer Fisher has re- 
quested the company to submit an es- 
timate for the lighting with tungsten 
lamps of Wolcott Road, which runs 
along the east side of the river froin 
Clarissa Street to Elmwood Avenue at 
the entrance to Genesee Valley Park. 

The company has prepared an esti- 
mate and it is probable that the lights 
will be installed at once. Forty-watt 
Mazda lamps are to be used and ahout 


forty lamps will be needed. 
—eo e 


A new system of police telephones 
is being installed at Fargo, N. D. 
The call boxes are being placed on 
the poles of the Northwestern Tele- 
phone Company. At each box will be 
placed a red signal light to permit the 
sergeant at police headquarters to call 
any desired officer om patrol duty. 
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Valuation of Seattle Telephone Prop- 
erties. 

The Department of Public Utilities 
of Seattle has employed Frank B. 
Hall, of Wheeling, W. Va., and C. H. 
Judson to investigate the values of the 
two telephone plants of that city, 7. e., 
Pacific Telephone and Telegraph Com- 
pany and the Independent Telephone 
Company of Seattle, and to make in- 
quiry into the rates charged by the 
companies for the purpose of ascer- 
taining whether the companies are at 
present charging fair and equitable 
rates, and whether it is possible for 
them to continue to pay dividends on 
the present rate, or whether it is pos- 
sible for them to reduce the rates and 
conduct a profitable business. 


The result of this investigation will | 


be’ brought to the attention of the 
Washington Railroad Commission, 
which body will hold a hearing on 
the case at Seattle on September 26. 
———~+-e—____ 
American Telephone Purchase 
Restrained. 

The Kinloch Long Distance Tele- 
phone Company has secured an in- 
junction at Springfield restraining the 
American Telephone and its subsidi- 
aries from purchasing control of the 
Interstate Telephone and Telegraph 
and other independent companies 
whereby the Kinloch and other inde- 
pendents would be kept out of Chicago 
and limited in other portions of the 
state of Illinois. 

PEN or Cae 
Cuba’s Telephones. 

One of the Cuban Telephone Com- 
pany’s officials in speaking of the tele- 
phone service in his country said that 
the growth of the industry there has 
been remarkable and that it is steadily 
taking a firmer hold. 

This official said in part: ‘‘The tele- 
phone service is quite an institution in 
Cuba at the present time. Cubans 
have taken to the new mode of inter- 
communication and a great deal of 
business, which formerly required per- 


ELEPHONY—|ELEGRAPHY, 
WIRELESS. 


sonal journeys or lengthy letters, is 


now transacted by telephone. Condi- 
tions have so improved in Cuba that 
Cuban girls can now be employed on 
the switchboards just as in this coun- 
try. This is a matter which would 
have been almost impossible without 
entire corruption some years ago.’’ 
—_—__+-¢____—— 
Hongkong Wants Wireless. 

In stating that great interest has 
lately been taken in Hongkong in the 
question of wireless telegraphy, Vice- 
Consul-General Stuart J. Fuller says 
those interested in merchant shipping 
desire that a commercial wireless sta- 
tion be established in Hongkong, and 
the chamber of commerce and many in- 
fluential residents in the colony have 
strongly urged it. 

A proposal was made last fall by an 
American company to establish a wire- 
less station to do a commercial busi- 
ness. It was prepared to put in a 
first-class installation, capable of com- 
municating with Manila, Singapore, 
Shanghai, and Yokohama, and though 
it did not believe that the station 
would be profitable for some time, it 
was prepared to bear the early losses 
in consideration of a license giving 
it the sole right to conduct a com- 
mercial wireless telegraph business for 
twenty-five years, with the proviso 
that the government should have the 
right to purchase the station and busi- 
ness at a valuation at the end of five- 
year periods. The proposition was re- 
ferred to the colonial office in London, 
but was not accepted. At present 
there are no facilities in the colony for 
handling commercial messages by wire- 
less, although the American, German, 
and Japanese mail steamers calling at 
the port are being equipped with the 
apparatus. 

——_—_-e—______ 
Chicago Subway Contracts. 

The Chicago Subway management 
says that telephone contracts secured 
and assured by January 1 will bring 
in $3,000,000 annually. 
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Wireless On Dirigible Balloon. 
During September an attempt will 
be made by the Walter Wellman ex- 
pedition to cross the Atlantic Ocean 
in a dirigible balloon. The airship 
will carry six men and will be equip- 
ped with a wireless telegraph outfit by 
the Marconi Wireless Telegraph Com- 
pany. The well-known wireless opera- 
tor, J. R. Irwin, will manage the send- 
ing of messages that will keep the air- 
ship in touch with Atlantic steamers. 
Thus, although the wireless equipment 
on the aircraft will be of only limited 
range, by relaying the messages 
through the steamers the experiences 
of the dirigible throughout its long 
flight will be made known to the world. 
— e 
The Largest Telephone Exchange. 
In Hamburg, Germany, there has re- 
cently been opened a new common- 
battery telephone exchange, which is 
at present wired for 35,000 individual 
lines. It is arranged so that it can be 
enlarged to an ultimate capacity of 
80,000 lines, thus making it what is 
believed to be the largest telephone 
exchange in the world. The new ex- 
change combines seven other ex- 
changes. 
—— e 
Train Dispatching By Telephone. 
Following recent tests, installation 
has been begun by the Lehigh Valley 
of telephone instruments over its line 
between New York and Easton, Pa., 
and between Penn Haven Junction 
and Wilkes-Barre. According to of- 
ficers of the road, the telephone dis- 
patching system has proved less sub- 
ject to delay and interruptions than 
when the telegraph was used. 
— eo 


Wireless In Argentina. 

It is stated that the Postmaster Gen- 
eral of Argentine Republic has sub- 
mitted to his government a scheme for 
replacing the telegrah system of the 
country by wireless telegraphy, as he 
considers the atmospheric conditions 
very favorable for wireless operation. 


= Nie i 
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The History of the Telephone. 


After the victory over Dolbear, the 
Bell stock went soaring skywards, and 
the higher it went, the greater were 
the number of infringers and blowers 
of stock bubbles. To bait the Bell 
Company became almost a national 
sport. Any sort of a claimant, with any 
sort of a wild tale of prior invention, 
could find a speculator to support him. 
On they came, a motley array, ‘‘some 
in rags, and some on nags, and some 
in velvet gowns.”’ 

One of them claimed to have done 
wonders with an iron hoop and a file 
in 1867. A second had a marvelous 
table with glass legs. A third swore 
that he had made a telephone in 1860, 
but did not know what it was until he 
saw Bell’s patent. And a fourth told 
a vivid story of having heard a bull- 
frog croak via a telegraph wire which 
was strung into a certain cellar in Ra- 
cine in 1851. 

This comic-opera phase came to a 
head in the famous Drawbaugh case, 
which lasted for nearly four years, and 
filled ten thousand pages with its evi- 
dence. Having failed on Reis, the Ger- 
man, the opponents of Bell now 
brought forward an American inven- 
tor named Daniel Drawbaugh, and 
opened up a noisy newspaper cam- 
paign. To secure public sympathy for 
Drawbaugh, it was said that he had 
invented a complete telephone and 
switchboard before 1876, but was in 
such ‘‘utter and abject poverty’’ that 
he could not get himself a patent. Five 
hundred witnesses were examined; and 
such a general turmoil was aroused 
that the Bell lawyers were compelled 
to take the attack seriously, and to 
fight back with every pound of am- 
munition they possessed. 

The fact about Drawbaugh is that 
he was a mechanic in a country village 
near Harrisburg, Pa. He was ingen- 
ious but not inventive, and loved to 
display his mechanical skill before the 
farmers and villagers. He was a trail- 
er of inventors. More than forty in- 
stances of his imitative habit were 
shown at the trial, and he was severe- 
lv scored by the judge, who accused 
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him of ‘‘deliberately falsifying the 
facts.’ His ruling passion of imita- 
tion, apparently, was not diminished 
by the loss of his telephone claims, as 
he came to public view again in 1903 
as a trailer of Marconi. 

Drawbaugh’s defeat sent the Bell 
stock up once more, and brought on a 
Xerxes’s army of opposition which 
called itself the ‘‘Overland Company.”’ 
Having learned that no one claimant 
could beat Bell in the courts, this com- 
pany massed the losers together and 
came forward with a scrap-basket full 
of patents. Several powerful capital- 
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ists undertook to pay the expenses of 
this adventure. Wires were strung; 
stock was sold, and the enterprise 
looked for a time so genuine that when 
the Bell lawyers asked for an injunc- 
tion against it, they were refused. This 
was the hardest blow that the Bell peo- 
ple received, in their eleven years of 
litigation; and the Bell stock tumbled 
thirty-five points in a few days. It was 
a time of jubilee for the claimants. In- 
fringing companies sprang up like 
gourds in the night. And all went 
merrily with the promoters until the 
Overland Company was thrown out of 
court, as having no evidence except 
‘‘the refuse and dregs of former cases 
—the heeltans found in the glasses at 
the end of the frolic.” 


But even after this defeat for the 
claimants, the frolic was not wholly 
ended. They next planned to get 
through politics what they could not 
get through law, and induced the 
United States Government to bring 
suit for the annulment of the Bell pat- 
ents. It was a bold and desperate 
move, and enabled the promoters of 
paper companies to sell stock for sev- 
eral years longer. The whole dispute 
was reopened, from Gray to Draw- 
baugh. Every battle was refought 
and in the end, of course, the Govern- 
ment officials learned that they were 
being used to pull telephone chestnuts 
out of the fire. The case was allowed 
to die a natural death, and was in- 
formally dropped in 1906. 

In all, the Bell Company fought out 
thirteen lawsuits that were of nation- 
al interest, and five that were carried 
to the Supreme Court in Washington. 
It fought out 587 other lawsuits of 
various natures, and with the excep- 
tion of two trivial contract suits, if 
never lost a case. 

Its experience is an unanswerable 
indictment of our system of protecting 
inventors. No inventor had cver a 
clearer title than Bell. The Patent. 
Office itself, in 1884, made an eighteen 
months investigation of all telephone 
patents, and reported that ‘‘it is to 
Bell that the world owes the possession 
of the speaking telephone.’’ Yet his 
patent was continuously under fire and 
never at any time secure. Stock com. 
panies whose paper capital totaled 
more than $500,000,000 were organized 
to break it down; and from first to last 
the success of the telephone was based 
much less upon the monopoly of pat- 
ents, than upon the building up of a 
well organized business. 

Fortunately for Bell and the men 
who upheld him, they were defended 
by two master lawyers who have sel- 
dom if ever had an equal for team 
work and efficiency—Chauncey Smith 
and James J. Storrow. These two men 
were marvelously well mated. Smith 
was an old-fashioned attorney of the 
Websterian sort—dignified. ponderous 


432 


and impressive. By 1878, when he 
came in to defend the little Bell Com- 
pany: from the towering Western Un- 
ion, Smith had become the most noted 
patent lawyer in Boston. He was a 
large, thickset man, a reminder of 
Benjamin Franklin, with clean-shaven 
face, long hair curling at the ends, 
frock coat, high collar and beaver hat. 
Storrow, on the contrary, was a small 
man, quiet in manner, conversational 
in argument and an encyclopedia of 
definite information. He was so thor- 
ough that when he became a Bell law- 
yer he first spent an entire summer, at 
his country home in Petersham, study- 
ing the laws of physics and electricity. 
He was never in the slightest degree 
spectacular. Once only, during the 
eleven years of litigation, did he lose 
control of his temper. He was attack- 
ing the credibility of a witness whom 
he had put on the stand, but who had 
changed his views, not to the surprise 
of the opposition lawyers. ‘‘But this 
man is your own 
witness,’’ protested 
the lawyers. ‘‘ Yes,” 
shouted the usually 
soft-speaking Stor- 
row, ‘‘he was my 
witness, but now he 
is your liar.” 

The efficiency of 
these two men was 
greatly increased 
by a third—Thomas D. Lockwood, 
who had been chosen by Vail in 
1878 to establish a Patent Depart- 
ment. A year before, Lockwood had 
heard Bell lecture in Chickering Hall, 
New York, and was a ‘‘doubting 
Thomas.” But a closer study of the 
telephone transformed him into an en- 
thusiast. Having a memory like a fil- 
ing system, and a knack for invention, 
Lockwood was well fitted to create 
such a Department. He was a man 
born for the place. And he has seen 
the number of electrical patents grow 
from a few hundred in 1878 to 80,000 
in 1910. =. l 

These three men were the defenders 
of the Bell patents. As Vail built up 
the young telephone business, they 
held it from being torn to shreds in an 
orgy of speculative competition. Smith 
prepared the comprehensive plan of 
defense. By his sagacity and experi- 
ence he was enabled to mark out the 
general principles upon which Bell had 
a right to stand. Usually, he opened 
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the case, and he was immensely effect- 
ive as he would declaim, in his deep 
voice—'‘]I submit, your Honor, that 
the literature of the world does not 
afford a passage which states how the 
human voice can be electrically trans- 
mitted, previous to the patent of Mr. 
Bell.’’ His death, like his life, was dra- 
matic. He was on his feet in the court- 
room, battling against an _ infringer, 
when in the middle of a sentence, he 
fell to the floor, overcome by sickness 
and the responsibilities he had carried 
for twelve years. 

Storrow, in a different way, was as 
indispensable as Smith. It was he who 
built up, the superstructure of the Bell 
defensé. He was a master of details. 
His brain was keen and incisive, and 
some of his briefs will be studied as 
long as the art of telephony exists. He 
might fairly have been compared, in 
action, to a rapid-firing Gatling gun, 
while Smith was a 100-ton cannon, and 
Lockwood was the manufacturer of 
the ammunition. 

Smith and Storrow had three main 
arguments that never were, and never 
could be, answered. Fifty or more of 
the most eminent lawyers of that day 
tried to demolish these arguments and 
failed. The first was Bell’s clear, 
straightforward story of how he did it, 
which rebuked and confounded the 
crowd of pretenders. The second was 
the historical fact that the most emi- 
nent electrical scientists of Europe and 
America had seen Bell’s telephone at 
the Centennial and had declared it to 
be new. And the third was the very 
significant fact that no one had chal- 
lenged Bell’s claim to be the original 
inventor of the telephone until his pat- 
ent was seventcen months old. 

The patent itself, too, which had 
been writen by Bell, was a remarkable 
document. It was a Gibraltar of se- 
curity to the Bell Company. For elev- 
en years it was attacked from all sides, 
and never dented. Printed in full it 
would make three pages of this jour- 
nal, but the core of it is in the last sen- 
tence—‘‘THE METHOD OF, AND APPA- 
RATUS FOR, TRANSMITTING VOCAL OR 
OTHER SOUNDS TELEGRAPHICALLY, BY 
CAUSING ELECTRICAL UNDULATIONS, SIM- 
ILAR IN FORM TO THE VIBRATIONS OF THE 
AIR ACCOMPANYING THE SAID VOCAL OR 
OTHER SOUNDS.’’ This sentence ex- 
pressed an idea that had never been 
written before. It could not be evaded 
or overcome. There were only thirty- 
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two words in it, but in six years these 
words had become worth a million dol- 
lars apiece. 

Now the clamor of this great Patent 
War has died away, it is evident that 
Bell received no more credit and no 
moře reward than he deserved. There 
was no telephone until he made one, 
and since he made one, no one has 
found out any other way. Hundreds 
of clever men have been trying for 
more than thirty years to outrival Bell, 
and yet every telephone in the world is 
still made on the plan that Bell dis- 
covered. 

No inventor who preceded Bell did 
more, in the invention of the telephone, 
than to help Bell indirectly, in the 
same way that Fra Mauro and Tosca- 
nelli helped in the discovery of Ameri- 
ca by making the map and chart that 
were used by Columbus. Bell was 
helped by his father, who taught him 
the laws of acoustics; by Helmholtz, 
who taught him the influence of mag- 
nets upon sound vi- 
brations; by Koe- 
nig and Leon 
Scott, who taught 
him the infinite va- 
riety of these vi- 
brations; by Dr. 
Clarence J. Blake, 
who gave him a 
human ear for his 
experiments, and 
by Joseph Henry and Sir Charles 
Wheatstone, who encouraged him to 
persevere. In a still more indirect way, 
he was helped by Morse’s invention of 
the telegraph; by Faraday’s discovery 
of the phenomena of magnetic induc- 
tion; by Sturgeon’s first electromag- 
net; and by Volta’s electric battery. All 
that scientists had achieved from Gali- 
leo and Newton to Franklin and Simon 
Newcomb, helped Bell in a general 
way, by creating a scientific atmos- 
phere and habit of thought. But in the 
actual making of the telephone, there 
was no one with Bell nor before him. 
He invented tt first and alone. 


[EDITORS NoTr.—This: is the eighth and 
last part of a series of telephone articles 
by Mr. Casson on the History of the Tele 
phone. The former parts dealt with “The 
Telephone and the Telephone System, 
“The Development of the Telephone Ex- 
change.” and “The Telephone in Foreign 
Countries.” The first article appeared in the 
ELECTRICAL REVIEW AND WESTERN ELECTRI- 
CIAN, July 9, 1910. These articles have at- 
tracted widespread attention and will form 
a part of a more extended study of the his- 
tory of the telephone soon to appear in book 
form. ] 


- J. J. STORROW. 
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TELEPHONE ORGANIZATION AND 
THE POSTOFFICE IN 
ENGLAND. 


A CANDID REVIEW OF THE BRITISH 
SITUATION. 


In Great Britain the Post Oftice De- 
partment controls not only the mails, 
but practically all electrical means of 
communication between and within 
the communities of the United King- 
dom. Thus the telegraph system is an 
absolute government monopoly, wire- 
less telegraph stations are established 
only in accordance with government 
licenses, many telephone lines are al- 
ready operated by the government 
and practically all remaining tele- 
phone systems now operated by the 
National Telephone Company will 
soon pass under the complete juris- 
diction of the Post Office Department. 

Naturally this concentration of the 
entire means of communication under 
the control of this one government de- 
partment has aroused considerable dis- 
cussion as to its effect on the nature 
of the services rendered. 

A very candid criticism of the 
British telephone policy was recently 
contributed to the London Times, and 
as it clearly points out the dangers of 
government ownership, even in a 
country where government ownership 
in many of the public utilities has had 
considerable success, it is given in 
full below: 


To THE EDITOR OF THE TIMES: 

Major O’Meara’s discovery of telephonic 
America is highly interesting, though it 
comes a little late. Nobody can fail to ad- 
mire the gallant major's candid admiration 
of American telephone organization and of 
the results achieved thereby: but, consid- 
ering the nearness of New York and Lon- 
‘don nowadays and the flood of general com- 
munication and of technical literature 
Which flows across the Atlantic, it is a 
little strange, even diverting, to those fa- 
miliar with conditions on both sides that 
a real appreciation of these things should 
have taken so long to penetrate to the 
Post Office, 

In my humble way I have endeavored 
for some time past to show that ef- 
ficient organization {is necessary for the ef- 
ficient handling of telephone traffic. I have 
long enjoyed friendly relations with the 
engineering department of the Post Office, 
and on two occasions during the past fif- 
teen years I have offered to provide full 
information on the organization and 
methods of working of the American long- 
distance service, which has always been 
the most efficient in the world. My offer 
was at first cordially received—and. 
however much one may deplore the apathy 
of the general organization of the Post Of- 
fice, it is right to say that the engineering 
department has always been alert and 
highly skilled and open to consider sug- 
gestiona. Ju a higher quarter, however, 


it was decided that the Post Office did not 
want expert information on telephone or- 
ganization. At the time the first of these 
offers was made, the Post Office had abso- 
lutely no telephone organization and was 
about to take over the trunk lines. 

It is not on any personal grounds that 
I mention these incidents, but because they 
are typical of the unwillingness of the of- 
ficial mind to receive information or to 
learn from the experience of others, which 
is so potent a cause of stagnation and inef- 
ficiency in technical industries under gov- 
ernment Manasement. 

Now that the Post Office discovery of 
telephonic America has been publicly re- 
corded in such enthusiastic terms, vou say, 
sir, that there are grounds for hope of 
reform. I venture to doubt it. Some im- 
provement may, perhaps, be made, but it 
is impossible to attain commercial ef- 
ficiency of organization under government 
conditions of employinent and management. 
Both at the top and at the bottom there 
are fundamental canses which necessarily 
make for low efficiency, and under exist- 
ing political conditions there is no cure. 

In the past fifteen years we have had 
seven postmasters-general. Probably not 
one of them had ever been inside a tele- 
phone exchange or a telegraph office be- 
fore he became postmaster-general. Yet the 
postmaster-general immediately becomes 
invested with supreme power over subjects 
Which many able men, presidents and gen- 
eral managers of telegraph and telephone 
companies have spent their working lives 
in mastering; his word becomes law on mat- 
ters with which he is wholly unfamiliar; 
in a night he becomes supreme arbiter of 
a great organization whose work is replete 
with technicalities. Small wonder that he 
often makes havoc with business questions 
of great moment. The entire telephone in- 
dustry of the country has been harassed 
and held back owing to the fads of various 
politicians who have filled the office of 
postmaster-general. Only the other day 
the present holder of the office made in 
the House of Commons the most extraor- 
dinary statement regarding the future tele- 
phone finance of the Post Office. He said 
that after the purchase of the National 
Telephone system the entire telephone capi- 
tal would be “swept away,” and future 
capital expenditure would be treated as 
current expenditure. Where the posimast- 
er-zeneral is going to sweep away £25. 
000,000 he did not explain. A chairman of 
a public company who made such a state- 
ment or advocated such a system of fi- 
nance as obtains with respect to the Post 
Office telegraphs would be invited to take 
his departure; but the House of Commons 
periodically listens to such statements re- 
garding the finance of great state technical 
industries with hardly a word of protest. 

The Post Office telegraph and telephone 
undertaking suffers from inexpert and in- 
experienced general management. The 
chairman or general manager of a tele- 
graph or telephone company who has spent 
his life at the work is substituted. in the 
case ot the Post Office, by a politician who, 
as a rule. has no knowledge either of the 
technics of the concern he is called on to 
manage or of business finance. This is a 
radical defect of organization from which 
there is no escape so long as the head of 
the Post Office must be a party politician. 
. I will pass over the watertight-compart- 
ment system of organization and the reams 
of foolscap and series of “approvals” nec- 
essary for every little operation, so de- 
structive of efficiency and so productive of 
unnecessary work; these are familiar fea- 
tures of every government department and 
are apparently incurable. Without them 
the government never could spend the 
money it does on its work, and one im- 
portant object of a British government 
seems to be to spend the nation's money. 
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But at the bottom there jis another radi- 
cal defect absolutely incompatible with et- 
ficient organization. In a commercial or- 
ganization not merely an empioyee'’s pro- 
motion but his position depends on his 
efficiency. If he js not efficient. he gors, 
sooner or later, according to the standard 
of management; but he goes. In a gov- 
ernment department employment is per- 
manent, and this inevitabiy produces a low 
grade of efticiency throughout the staff. Man 
is 8o constituted, the greater number ot 
him, that he works when he has to do s0 
and just as much as he is compelled, Even 
in commercial life a large proportion of 
employees show remarkable perspicuity in 
gaugıng the minimum amount of work 
which will enable them hold their jobs. 
In government employ permanency of em- 
ployment develops this natural tendency to 
the extreme. and I doubt if it ig exaggeral- 
ing the case to say that a government de- 
partment with an “established” staf em- 
ploys twice as many people as a conb 
mercial organization would employ to do 
the same amount of work. This inevitably 
reacts on the general efficiency of the staff 
and on the quality of the work, 

In the Post Office we have the additional 
evil that the staff has of late years formed 
itself into a political organization which 
wields great political intluence throughout 
the country. Hardly a member of the House 
of Commons escapes the pressure and the 
importunities of the Post Ottice staf con- 
scious of its voting power, and the fre- 
quent large increases of the Wages bill of 
the Post Office are the result. The pro- 
ceedings at the numerous conferences of the 
various Post Office trade unions and the 
columns of the staff organs are ornamented 
with expression of disrespect and disloyalty 
towards the official chiefs which wouid be 
inconceivable from the staff of a private 
concern, and show how much discipline 
has been undermined by the success which 
has attended steady political agitation. 

It is idle to expect that a great technical 
industry shall be operated either ef- 
ficiently or economically under political 
control. There are fundamental reasons, 
outlined above, why, so long as politicai 
control is the governing factor. both real 
economy and real efficiency are unattain- 
able under government Management. 

The extraordinary thing is that although 
the Post Office telegraph undertaking has 
deen such a colossal financial failure—it 
has lost £18,00u0,000 of publice money in 
forty years and is now losing nearly 
£ 1.000.000 a year—and although every 
member of the House of Commons resents 
the methods of the Post Office staff, vet 
Parliament apparently acquiesces in the 
transfer of another great electrical] industry 
to the Post Office. When the National Tele- 
phone system is transferred to the Post 
Office an addition of some £ 15,000,000 will 
be made to the telegraph and telephone 
capital of the Post Office, which will quickly, 
as happened with the telegraphs, become 
unremunerative. Also, the Post Office staff 
Will be swelled by some 18,000 people, very 
alert, intelligent and = well-trained people, 
Who already possess a semipolitical or- 
ganization of their own, formed in view of 
the approaching transfer. One pities the 
fate of the member of parliament when the 
staff of the National Telephone Company 
shall be added to the existing staff of the 
Post Office. 

One can only explain the acquiescence of 
Parliament in the proposed transfer on the 
supposition that the great majority of mem- 
bers are unacquainted with the state of 
Post Office telegraph and telephone finance 
and do not realize the political bearing of 
adding a highly-organized body of 18,000 
people to the Post Office staff. 


HERRERT Laws Ween. 
35 Old Queen Street. London, S. W., 
July 22, 1910. 
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Earthed Concentric Cables in Coal 
Mines. 

At a meeting of the Lancashire Sec- 
tion of the (British) Association of 
Mining Electrical Engineers, on May 
28 last, W. Bolton Shaw read a paper 
on ‘‘The Earthed Concentric System 
for Direct-Current Colliery Cables,’’ in 
which the following advantages of this 
system were noted: (1) Concentric ca- 
bles were preferable to separate cables 
for each pole, on the score of cheapness 
and compactness, as well as less self-in- 
duction; they were also preferable to 
single cables with twin conductors. (2) 
If the outside earthed metallic layer or 
armoring is used as one of the current- 
carrying conductors, the cable can be 
made as a single-core armored cable, 
which was the arrangement favored by 
the author for direct-current colliery 
work. (3) It practically halved the 
fuse and switchgear, making it single- 
pole, and reduced the risk of break- 
down and cost of repairs. (4) It re- 
duced the risk of danger by making 
continuity of the armoring one of the 
essentials to supply. (5) Leakage was 
easier to detect, as it led to a complete 
short-circuit quicker, and isolated the 
faulty circuit, and the author opined 
that the risk of fire from a momentary 
short-circuit confined within an earthed 
envelope was less than from continued 
leakage. (6) The armorin¢g also pro- 
vides a substantial visible conductor to 
which motor frames, switches, cases, 
ete., can be connected for earthing. 

The principal disadvantage of the 


system is the fact that, as the 
armoring carries current, there is 
a fall of potential along it. If, 


therefore, the system is earthed only at 
the negative bar on the main switch- 
board as it ought to be, there will be 
an appreciable difference of potential 
between the far end of the armoring 
and earth, and this may be sufficient to 
cause slight sparking on contact be- 
tween the cable and pipes, rails, ete. 
A light form of insulation, such as a 
layer of compounded jute, can be used 
to obviate this, although, if motor 
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frames are earthed to the cable, the ob- 
jection may still apply. 

A substantial earth conpection should 
be made to the negative busbar on the 
main switchboard, and taken to two in- 
dependent earths. The negative termi- 
nals of the generators should be con- 
nected to the bar through circuit- 
breakers, but there must be no other 
joint on the negative side where the 
circuit ean be broken. All motor-start- 
ers, etc., must, of course, be on the pos- 
itive side. 

—eo 
The Formation of Nitrous Oxide and 
the Properties of Short Direct-Cur- 
rent Arcs with Cooled Electrodes. 

The formation of nitrous oxide in a 
short direct-current are with hot 
cathode and cold anode has been the 
subject of an extensive investigation 
by Dr. Wilhelm Holwech. He obtained 
about eighty grams HNO, per kilo- 
watt-hour and demonstrated that the 
shortest arc produces the greatest con- 
centrations. with minimum gas veloci- 
ties (maximum concentration nine per 
cent NO and more in air). The elec- 
trical conditions ìn the are were inves- 
tigated by means of an iridium probe, 
and it was ascertained that in an arc 
which is cold at the anode and free of 
electrode vapor, the field remains con- 
stant in the vicinity of the electrodes. 
The stronger the field, the higher be- 
come the output and the maximum at- 
tainable concentration, so long as the 
temperature of the arc is not too high. 
If the temperature rises too high, the 
thermal conditions annul the electrical 
and the maximum concentrations show 
less favorable values. As the fall of 
potential at anode and cathode is lim- 
ited to the closest vicinity of the elec- 
trodes, it cannot be considered of influ- 
ence on the output. It cannot even 
affect the thermal conditions, as the 
temperature close to the electrodes is 
dependent on outside influences. 
Therefore, only the watt consumption 
in the path of the gas can be the de- 
termining factor, and this consumption 
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is governed in the first place by a high 
value of the field strength. When we 
consider that ares employed in practice 
work with a fall of potential in the 
light column of less than ten volts per 
centimeter, the field strength of 100 to 
200 volts per centimeter manifesting 
themselves with these short arcs will 
appear relatively very high. The yield 
of the ares employed in practice with 
ten volts per centimeter, as is well 
known, amounts to about sixty to sev- 
enty grams HNO, per kilowatt-hour; 
the ares of more than 200 volts per 
centimeter here investigated agree with 
these results. The concentrations at- 
tained with high field strengths are 
more favorable than those reached in 
practice with small field strengths; for 
with sixty grams of HNO, per kilo- 
watt-hour 3.5 to 4 per cent of NO was 
obtained. This would seem to demon- 
strate that the are used in practice 1s 
characteristic of the thermal, and the 
very short arc here investigated of the 
electrical formation of NO, for the 
temperature of the short direct-current 
arc here employed was so low that the 
points of the finest iridium probes 
were not softened. — Translated and 
abstracted from the Zeitschrift fuer 
Elektrochemie, Halle, June 1. 
—____-@—_—____- 
The Possibilities of the Asynchronous 
Motor. 

The course of development of the 
asynchronous motor from the original 
closed-circuit machine to the latest 
form of this motor with slide rings and 
self-locking starting device built in It 
is critically discussed by J. Fischer- 
Hinnen in the Electrotcchnische Zeit- 
schrift for July 14, 1910. From hs 
observations he draws the conclusion 
that in the near future the motor with 
rotating resistances will assume 
greater importance. A machine of 
this kind of the latest improved con- 
struction built by the Oerlikon Com- 
pany is described and illustrated ™ 
detail. The various starting methods 
are also discussed. 
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The Work of the Sanitary District; the 
Wilmette Pumping Station. 

The drainage canal and incident 
works of the Sanitary District of Chi- 
cago have attracted the attention of 
engineers for several years. Of chief 
importance has been the method thus 
employed of securing a pure water sup- 
ply for a city of this size. Previous to 
the beginning of this work the sewage 
of the entire city was discharged into 
the harbor directly, or through the Chi- 
cago and Calumet Rivers. This con- 
dition of sewage pollution led to severe 
epidemics of typhoid fever, and Chi- 
eago had an unenviable reputation for 
this disease. Long and serious study 
of conditions by both engineers and 
sanitarians led to the determination of 
the system finally adopted for remov- 
ing the trouble. 


river, thus tending to maintain a cur- 
rent which would keep it free from any 
dangerous or disagreeable condition. 
This station contains four Allis-Chal- 
mers centrifugal pumps for handling 
sewage, and two screw pumps for tak- 
ing the water from the lake. It has a 
total capacity of 2,100,000,000 gallons 
per twenty-four hours, which is the 
largest pumping capacity of any sin- 
gle plant in the world. After this 
was completed, work was started on 
the Lawrence Avenue station, which 
handles the sewage from the inter- 
cepting sewer along the north shore of 
the city and also takes water from 
Lake Michigan and discharges it into 
the north branch of the Chicago River. 
Besides these projects already com- 
pleted, the district now has under con- 
struction what is known as the north 
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will be used for allowing barges and 
tugs, used in keeping the channel free, 
to go into the lake for discharging their 
loads. The bridge proper will consist 
of a steel framework faced with Bed- 
ford stone, thus giving the appearance 
of a stone bridge. It will have a paved 
roadway forty-six feet wide and two 
sidewalks each eight feet wide, with 
Ornamental stone railings. 

Beneath the center span of the bridge 
will be located the pumping station. 
This will consist of a motor room and 
transformer room, each twenty-nine 
feet by fifty-four feet, inside dimen- 
sions. Four horizontal screw pumps, 
each having a capacity of 15,000 cubice 
feet per minute against a head of three 
feet when running seventy-five revolu- 
tions per minute, will be installed, and 
views of one of these, taken at the 


SCREW PUMP, SUCTION SIDE. 


This consisted in the construction of 
a canal, about twenty-eight miles long, 
connecting the Chicago and Desplaines 
Rivers, striking the latter near Lock- 
port. By this means the direction of 
the flow of the Chicago River was re- 
versed and the waters of Lake Michi- 
gan were used to dilute the sewage, 
Which later finds its way to the Missis- 
sippi River. 

Upon the completion of the canal 
proper further safeguards were carried 
forward, first the building of an inter- 
cepting sewer along the lake shore on 
the south side of the city, extending as 
far south as Eighty-seventh Street and 
covering all that section included up to 
the Chicago River. At Thirty-ninth 
Street a pumping station was built 
which not only handled the sewage col- 
lected by the intercepting sewer, but 
clso took large quantities of water from 
Lake Michigan and discharged it with 
the sewage into the south branch of the 


shore channel on which will be located 
the Wilmette pumping station. There 
is also in contemplation a plan for the 
reversal of flow in the Calumet River 
at the south of the eity, and when this 
is completed, together with certain sew- 
age pumping stations which the city 
itself maintains, the entire shore front 
of Chicago and its immediate vicinity 
will be well protected. 

The construction of the north shore 
channel is progressing quite rapidly 
now and probably within the course of 
the present year will be completed and 
in operation. This channel takes water 
from Lake Michigan near Wilmette 
and discharges it into the north branch 
of the Chicago River. From the lake to 
Sheridan Road, a distance of about 400 
feet, the water will flow hy gravity. 
Here a viaduct carries this road across 
the canal channel, and built as a part 
of the viaduct and beneath it, is the 
pumping station and a lock. This lock 


SCREW PUMP, DISCHARGE SIDE. 


shops of the manufacturers, the Allis- 
Chalmers Company, Milwaukee, Wis., 
are shown herewith. Each of these 
pumps will be driven by a 150-horse- 
power, three-phase, sixty-cyele, 2,300- 
volt induction motor. The pump run- 
ners will be located on the easterly side 
of the building with the shafts extend- 
ed in a horizontal direction into the 
motor room. 


Farming by Artificial Light. 

Experiments are being made by D. 
A. Walker, near Cotulla, Tex., as to 
the effect of artificial light on the 
growth of vegetation. Power will be 
supplied to Mr. Walker’s place from 
a private hydroelectric installation and 
will be transmitted to all parts of the 
farm. Tungsten lamps spaced 150 fect 
apart will supply light to the fields at 
night, a process which it is believed 
will greatly stimulate the growth of 
the farm products. DI 
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BOOK REVIEWS. 


“Twentieth Century Hand-Book for Steam 
Engineers and Electricians.” By Calvin 
F. Swingle. Chicago: Frederick J. Drake 
& Company. Morocco, 1,513 pages (4% by 
6% inches), illustrated. Supplied by the 
Electrical Review Publishing Company for 
$3.00. 


This book is a practical, non-tech- 
nical treatise on the care and manage- 
ment of steam engines, boilers and elec- 
tric machinery. The manner in which 
subjects are treated should appeal to 
engineers in charge of steam plants, as 
practically every type of apparatus 
found in such a plant is treated in de- 
tail, the best operating methods being 
fully described. Space is also devoted 
to the design, construction and erec- 
tion of steam machinery gas engines, 
air compressors, and electric and hy- 
draulie elevators, these subjects being 
treated as thoroughly as is possible in 
a popular way. The section on elec- 
tricity considers only the machinery 
and apparatus found in a power plant 
but is very thorough in its treatment. 
The author also devotes a generous 
portion of the book to steam turbines, 
presenting a plain, practical deserip- 
tion of each of the leading types of 
steam turbines now in use, including 
an explanation of the principles con- 
trolling their action, together with 
rules and instructions for guidance in 
their operation. In order to facilitate 
the study of the different subjects 
treated a series of practical questions 
and answers follow the close of each 
section. 


“Electric Wiring.” By Joseph G. Branch. 
Chicago: Branch Publishing Company. 
Cloth, 287 pages (5 by 7% inches), illus- 
trated. Supplied by the Electrical Review 
Publishing Company for $2.00. 


This book is rather complete, con- 
taining 287 pages of reading matter 
and 100 illustrations, descriptive of 
outside and interior electric wiring, 
power plant work, surface and ele- 
vated electric railway circuits, teleg- 
raphy, wireless telegraphy and teleph- 
ony and direct and alternating-current 
properties. These phenomena are de- 
scribed so as to make clear to the 
reader the principles involved in a 
practical way. However, the author 
seems to be a firm believer in the 
eatechistic method of instruction as 
an effective means of injecting tech- 
nical knowledge into the mental pro- 
cesses of workingmen. Such indirect 
exposition results in a very diluted 
and oft-repeated presentation of the 
most elementary things. That may be 
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a successful way of assisting in the 
memorizing of definite statements of 
phenomena, but it does not seem like 
an effective means of inducing the 
workingman to think, to play and to 
understand the reasons behind the 
work he does. For the most part the 
impressions are correct and the ideas 
clearly expressed. There are, how- 
ever, occasional passages where a hap- 
pier expression would remove some 
little ambiguity. 


“The Art of Aviation.” By Robert W. A. 
Brewer. New York: McGraw-Hill Book 
Company, Cloth, 253 pages (514 by 813 
inches), illustrated. Supplied by the Elec- 
trical Review Publishing Company for $1. 


This work is intended to deal more 
with the practical aspect of flying ma- 
chines than the theoretical, and it is 
therefore written with the object of in- 
teresting the public in general. The 
descriptive matter is condensed as 
much as possible, a number of excellent 
detailed illustrations portraying the 
‘arious types of construction. There 
are a number of tables throughout the 
book and in the Appendix, which 
should prove of some use in working 
out aeroplane problems. 


“Fuel and Refractory Materials.” By A. 
Humboldt Sexton. New York: D. Van 
Nostrand Company. Cloth, 364 pages (4% 
by 7 inches). iNustrated. Supplied by the 
Electrical Review Publishing Company for 
$2.50. 


This is the second edition of a com- 
prehensive treatise on all types of fuel, 
embodying tests and explanations 


which will materially benefit the read- - 


er. While the scope coverd by this 
edition is practically the same as the 
first edition, the chapters dealing with 
coke ovens, gas producers and pyrom- 
etry have been revised and enlarged 
to fully cover the latest practices. The 
modern forms of plant and apparatus 
are described while descriptions of 
some of the older types have been 
omitted. The book covers such sub- 
jects as combustion, heating power of 
fuels, coal washing, liquid fuels, gase- 
ous fuels, pyrometry, testing fuels, and 
notes and tables. 


“Electricity.” By H. B. Hobart. New 
York: D. Van Nostrand Company. Cloth. 
207 pages (5% by 8% inches), illustrated. 
Supplied by the Electrical Review Publish- 
ing Company for $2.00. 


While this book is intended for en- 
gineering students it should also prove 
of value to those already engaged in 
the profession, owing to the practical 
subjects considered. While the sub- 
jects treated are practical the meth- 
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od of treatment is necessarily techni- 
cal and mathematical calculations en- 
ter largely into the work. Departing 
from the usual style of text books 
covering the subject of electricity gen- 
erally, this book omits descriptions of 
the historical conceptions in electrici- 
ty such as the pith ball, loadstone ete. 
Problems involving essential cost fac- 
tors have also been thoroughly treated. 
The following subjects are also dis- 
cussed in detail: The generation and 
conduction of electricity ; copper, alum- 
inum and other conducting materials; 
energy; the Kelvin; electricity ; contin- 
uous electricity and Ohm’s law; the 
magnetic field; conductors moving in 
a magnetic field; alternating elec- 
tricity; inductance; the magnetic cir- 
cuit and insulating materials. 
—___—_»-___— 
Good Roads Convention. 

The third National Good Roads Con- 
vention will be held in St. Louis, Mo., 
on October 6, 7 and 8 next. This con- 
vention is under the auspices of the 
American Automobile Association, Na- 
tional Grange, Farmers’ Union, Amer- 
ican Road Builders’ Association, Unit- 
ed States Office of Public Roads, and 
the Nationa] Association of Automo- 
bile Manufacturers. The entertain- 
ment will include a banquet, steam- 
boat excursion, and automobile trips. 
Chairman George C. Diehl has secured 
promises of attendance and addresses 
by men who have devoted years to 
road building and who have studied 
the changing conditions of traffic in all 
its new phases. Invitations to attend 
the convention will be sent by Presi- 
dent L. R. Speare, of the American 
Automobile Association, on behalf of 
the committee in charge of the 
convention, to the governors of states, 
mayors of cities, state highway com- 
missioners, park commissioners of cit- 
ies, county commissioners and town 
highway commissioners throughout the 
entire country, as well as to officers 
of farmers’ organizations, automobile 
clubs, automobile and vehicle manu- 
facturers and other interests involved 
in road making and road machinery. 

e 

A hydroelectric power plant at Aztec, 
N. M., was recently temporarily shut 
down on account of the damage done 
by beavers to the retaining dam. Under 
the game-protection laws of New Merx- 
ico these animals have become so nu- 
merous as to be an absolute menace to 
property. D. 
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vears, will be 
Kanney will be secretary and treas- 
urer of the company. 


£6,000, 
lighting, the contract embraces the imn- 
stallation of complete telegraph snd 
telephone systems and clock connee- 
tions. 
contract for the installation of a com- 
plete lighting system in 
Mt. St. Michael’s Seminary, at Hyde 
Park, which is to be used as a retreat 
for Sisters. 
ninety - horsepower 
engine and a generator with storage- 
battery equipment and a high-pressure 
Perry pumping system, so that the en- 
tire building will 
equal to city pressure. 
also includes wiring for light and iv- 
Stallation of fixtures. 
has the contract for the addition to 
the American House Hotel and the ad- 
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AMONG THE CONTRACTORS 


AND SUPPLY MEN 


To know what fs golng on among the men 
who do things and those who supply the Mate- 
nial for the doing Is always Interesting. The 
actual happenings of the day with the contrac- 
tors and the men who furnish them With supplies 
of all kinds, accurately reported from all parts 
of the country, is the object of this department, 

THE UNION ELECTRIC COM- 
PANY, Freeport, Ill., will do the clee- 
trical work on the court house. The 
company has a number of contracts on 
which it is working at present. 

THE WHEELER-GREEN ELEC. 
TRICAL COMPANY, of Rochester, N. 
Y., has been awarded the contract for 
wiring, for electric service, the Niagara 
Falls state armory. The contract price 
was $2,646. 

THE SCHMIDT ELECTRIC COM- 


PANY, Clinton, Iowa, has received the 


contract for wiring the streets of Clin. 


ton for the new lights in West Second 
Street. The Poeple’s Light Company 
will furnish globes and fixtures, and 


the Davenport Machine and Foundry 
Company will supply the posts. 


THE ELECTRICAL EQUIPMENT 
COMPANY, of Laporte, Ind., was re- 


cently organized to do a general elec- 
trical contracting and 
ness in that city. 
strom, who has been with the Laporte 


supply busi- 
George H. Eng- 


Electric Company for a number of 
president. Edward 


THE READING ELECTRIC COM- 


PANY, Reading, Pa., has received the 
contract for the eleetrieal wiring of 
the new Berks County Trust Company 


upwards of 
wiring for 


Building amounting to 
Aside from the 


The same company received the 


the former 


The eontract includes a 
Fairbanks - Mors. 


have fresh water 
The contract 


The company 


dition to Calvary Reformed Church, 
both calling for an extensive system 
of wiring and fixtures of special de- 


sign. 
eo 
Deposits of Rare Metals in the United 
States. 


The recent inereased demand for 
certain rare metals, sueh as tungsten, 
whieh is used in electrice lamps and in 
hardening steel, has given great inter- 
est to the search for deposits contain- 
ing them. Some of these metals. as 
platinum and nickel, are especially rare 
in the United States. 

The United States Geologival Survey 
publishes every year a bulletin contain- 
ing many short papers and preliminary 
reports on mineral deposits examined 
by its geologists during the preceding 
year, and for the convenience of those 
who may be interested in deposits of 
particular kinds this bulletin is first 
published in parts or advance chapters, 
each one devoted to a single metal or 
mineral or group of metals or miner- 
als. The short reports of explorations 
made in 1909 are contained in Bulletin 
430 and the advance chapters are num- 
bered 430-A to 430-3. Bulletin 480-D, 
containing reports on deposits of rare 
metals, is now ready for distribution. 
It can be had by applying to the Di- 
rector of the Geological Survey, Wash- 
ington, D. C. This pamphlet contains 
eight reports by six geologists, dealing 
with deposits of einnabar, molybden- 
ite, tungsten, chromite, monazite, plati- 
num, and rutile. 

Howland Baneroft presents reports 
ou cinnabar (an ore of quicksilver) in 
Yuma County, Ariz. on platinum in 
southeastern Nevada, and on tungsten 
near Deer Park, Wash. J. M. Hill also 
makes a report on tungsten minerals 
near Calabasas. Ariz. Deposits of ru- 
tile in Virginia are deseribed by T. L. 
Watson and Stephen Taber. Rutile 
contains the metal titanium, whieh is 
used to alloy iron, steel, and copper. 
and in mantles and filaments for gas 
and electrie lights. Titanium steel is 
especially adapted to making durable 
rails for railroads. Nearly 36,000 tons 
of titanium-stecl rails were made in 
1909, 

ee Se cater ee 
A Few Things Worth Remembering. 

In the economical management of 
generators, motors and other machin- 
ery, it would be well for beginners, 
as well as others more advanced. to 
hear in mind the following adviee 
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given by a big New York central-sta- 
tion manager the other day: 

“When a new machine is installed. 
or an old one changed over, a sharp 
lookout should be kept. The bearings 
of the new machine should be well 
oiled, and extreme care taken to keep 
oil out of the armature and off com. 
mutators. Run the belt slack, if in- 
directly connected, at the beginning. 

“At the start run the machine at 
light or no load for several hours. It 
could be a rehable type of generator, 
or motor, and vet have serious faults 
in setting up or in foundation. 

‘Never overload a new installation 
or certain trouble will result. Give it 
close attention, and remedy at once 
any running defects. Look out for 
variation in eurrent and voltages. In 
a large generating plant trouble often 
comes suddenly. It is well to be al- 
ways on the lookout, and acet promptly 
and effectively. 

“When through with a metal tool, 
it would be well to put it in its rack 
in‘order to avoid danger of field at- 
traction. I always use a copper oil- 
‘an in preference to all others. 

“Commutators and brushes need un- 
failing vigilance, T have found that 
the rest of a well-balanced machine 
takes care of itself. 

“Do not monkey with a brush while 
if is working even if there are others 
on the same side. Bearings and field 
eoils may be touched onee in a while 
in order to test temperature. Be care- 
ful in the matter, though. 

“I have made it a point, when han- 
dling a conductor, to see that no bod- 
ily eireuit were formed. Do not be 
afraid of the rubber gloves. Use a 
handkerehie? in keeping the hands in 
a dry condition. 

“When the machine is stopped, it 
should be eleaned and put in condi- 
tion for next run. Place over it a 
rubber covering. 

“I wish to give one more pointer 
to the new engineer: Do not eonsider 
vourself the whole thing in the man- 
agement of machinery. You're simply 
a fraction. The other fellows help to 


make up the unit.” 
ENIE oes 


Crude Oil to Operate this Plant. 

Cleburne, Texas. will soon have a 
new electrie power plant in which the 
two 250-horsepower engines will he 
operated by steam generated in oil- 
fired boilers. No chimneys are needed 
for this type of plant. 
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New Electrical and Mechanical Apparatus and 


Balancing Within One Per cent. 

The subject of balancing is of the 
greatest importance to central-station 
operators. Hitherto the usual guaran- 
tee for balancer sets has been two per 
cent automatic regulation, the same as 
is commonly made on three-wire direct- 
current generators. It is therefore 
interesting to record that the Electric 
Machinery Company, of Minneapolis, 
Minn., has placed on the market a bal- 
ancer set with a one-per-cent guarantee, 
which is believed to be the first equal- 
izer guaranteed to work within this 
small degree of out-of-balance. Indeed, 
these balancer sets have on actual test 
frequently shown a much better result 
than the guarantee, and have kept the 
voltage within five-eighths of one per 
eent of the exact balance upon full 
load in the neutral in one direction and 
full load in the neutral in the opposite 
direction. These sets are intended for 
use on three-wire systems with two- 
wire 220 to 250-volt direct-current gen- 
erators and are intended to replace 
three-wire generators. The balancer 
sets are guaranteed to operate from: 
full load in one direction in the nen- 
tral to full load in the opposite direc. 
tion in the neutral and automatically 
keep the voltage within one per cent 
of normal. This means that with 220 
volts the high side will not go above 
111 volts, nor the low side below 109 
volts. In addition, where the system 
is out of balance for any extended tine 
the voltage can be made exactly equal 
by means of the field rheostats. These 
advantages are of greatest importance 
to the candlepower and life of incan- 
descent lamps. 

— eoe 
Magnetite Arcs On Trial In Cincin- 
nati. 

In less than two years the contract 
for the electric lighting of the streets 
of Cincinnati, Ohio, will expire. As 
there has been an agitation for the 
hetter lighting of the streets, the Un- 
ion Gas and Electric Company, which 
has the contract, has „placed with the 
General Electrice Company, a trial or- 
der for seventy-five magnetite arc 
lamps. These lamps have been install- 
ed on a series circuit including the 
lower part of Gilbert Avenue, Reading 


Appliances. 


Road, Elsinore Avenue, Wood Street 
and parts of a number of other streets. 

The new lamps are suspended twen- 
ty-two feet above the street level from 
an eighteen-foot mastarm. They will 
remain on trial indefinitely to give the 
city authorities and citizens a good 
idea of the improved lighting that the 
company is anxious to furnish when 
the contract is renewed for the 
next ten-year period. The lamps have 
aroused much favorable comment and 
it is very likely they will be adopted 
throughout the city. There are now 
used 5,856 are lamps for street light- 
ing for which the annual charge is 


Motor-Driven Eraser. 

It is a fact well known to draftgmen 
that mistakes in inking tracings are 
not infrequent and that changes in de- 
sign are frequently necessary so that 
alterations must be made in the trac- 
ings. With a light, fast motion, the 
ink may be removed without injury 
to the tracing cloth; but there are 
very few draftsmen who have the pa- 
tience to do the work without putting 
too much pressure on the rubber. 


A rapidly revolving circular eraser, 


driven through a flexible shaft by a 
small motor, places at the disposal of 
every drafting room a perfectly satis- 


VIEW SHOWING APPLICATION OF WESTINGHOUSE MOTOR-DRIVEN ERASER. 


$60 per lamp for part of the lamps and 
$72 per lamp for the balance. If the 
change is made throughout the city, 
it will involve an outlay estimated at 
between $750,000 and $1,000,000 by 
the lighting company in providing the 
lamps, new poles and mastarms, new 
regulators and mercury-are rectifiers, 
besides other rearrangements. 
eee 
Western Electric Company Rural Tele- 
phone Sales. 

The Western Electric Company re- 
ports that during the past twenty 
months it has sold over a quarter of a 
million of the No. 1317 type rural tele- 
phones. This is an unprecedented 
figure for these sales, and it is a cer- 
tain indication that the rural telephone 
movement is progressing rapidly. 


factory means of removing ink from 
tracings. 

The Westinghouse motor-driver eras- 
er, shown herewith, is equipped with 
a one-twentieth-horsepower motor, run- 
ning at 1,700 revolutions per minute, 
and taking power from any convenient 
lighting socket. The circular eraser 1s 
securely fastened in place by a wing 
to allow for renewals. A cleaning rub- 
ber is arranged to touch the rotating 
circular eraser very gently and remove 
the ink which would otherwise col- 
lect; adjustment is made by the move 
ment of a sleeve on the handle of the 
erasing head. The flexible shaft 18 
about three feet long, permitting 4 
large tracing to be covered as the 
shaft can be bent in a curve of short 
radius. 
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The tendency of men unfamilhar 
with the outfit is to put too heavy a 
pressure on the eraser in the attempt 
to remove all traces of the ink from 
any given point by a single applica- 
tion of the rubber. This causes over- 
heating which may be enough to spoil 
the drawing. It is better to go over 
the entire line to be removed very light- 
lv and rapidly several times, and after 
a little practice the third application 
will ordicarily remove all traces of the 
ink. 

A single erasing outfit is sufficient 
for any ordinary drafting room, as it 
is customary to locate the eraser perma- 
nently on one table, and bring all the 
work there. If preferred, the motor 
may be moved about from desk to 
desk as occasion requires, lighting or 
special sockets being provided in con- 
venient places for connecting the motor 
to the circuit. 

The complete outfit consists of a 
motor for either direct or alternating 
current, flexible shaft, three circular 
and three cleaning erasers. This equip- 
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VIEW OF HOOD SHOWING LINE SUSPEN- 
SION. 


ment is manufactured by the Westing- 
house Electric and Manufacturing Com- 


. pany, Pittsburg, Pa. 
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World’s Production of Calcium Car- 
bide. 

United States Consul-General Rich- 
ard Guenther, of Frankfort, Germany. 
reports the world’s production of cal- 
cium carbide in 1908 as amounting to 
200,000 tons, one-fifth of which was 
produced in the United States and Can- 
ada. The production in the other coun- 
tries was as follows, in tons: Italy, 
32,000 ; France, 27,000; Norway, 25,000; 
Switzerland and Austria-Hungary, 20,- 
000 each; Sweden, 12,000; Germany, 
9.000; England, 800. There were sev- 
enty factories employed in the manu- 
facture of the article. The production 
has increased very much in recent 
years, 


The Federal Street Hood. 

A practical, durable and low priced 
hood for outdoor lighting is being 
manufactured and placed on the mar- 
ket by the Federal Electrice Company, 
Chicago, Il]. Views of this hood are 
shown in the accompanying illustra- 
tions. 


SUSPENDED). 


HOOD 
WITH PULLEY ATTACHMENT 
FOR LOWERING. 


FEDERAL STREET 


The Federal street hood has been de- 
signed to meet the demand for a low- 
pricéd outdoor fixture for tungsten 
lamps which are rapidly coming into 
use for street illumination. It is sup- 
ported directly by the line wiring or 
with chain and pulley as shown in 
one of the illustrations. The support 
at three equidistant points makes the 
street hood perfectly stable and level. 
It cannot turn over nor be swung in 


such a manner as to break the tungsten _ 


filaments. 

The hood consists of a steel cone 
seven inches high and a shade fifteen 
inches in diameter, painted with black 
enamel on the outside and white inside. 
The three-arm rigger is japanned iron, 
fitted with three insulators fastened 
by cotter pin and has a spread of twen- 
ty-two inches. The wiring enters the 
hood through two Federal porcelain 
bushings. The socket used will auto- 
matically close the circuit when the 
lamp burns out or is broken, so that 
all other lamps in the series remain 


burning. 


STREET HOOD WITH GOOSENECK. 


One of the illustrations shows a 
combination which permits the sus- 
pension of the street hood over the 
street and provides for lowering to re- 
place or inspect the lamp. The two 
lead wires form one side of the sup- 
port and the third arm is supported 
by a chain or rope which passes over 
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a pole pulley on a pole on the opposite 
When the chain or 
rope is tightened the street hood is 
held firmly in position. It cannot sway 
about or turn over in a windstorm, but 
remains perfectly level, a matter of ut- 
most importance when tungsten lamps 
are used, owing to their well hnown 


side of the street, 


fragility. 

Another illustration shows a street 
hood designed for use on pole brack- 
cts or mast arms. The hood is 
equipped with a two-arm rigger in 
place of a three-arm rigger and is sus- 
pended from a gooseneek. This outfit 
is particularly adapted for sidewalk 
hghting. 


Electrical Equipment for English 
Steel Works. 

The well-known British steel works 
of Dorman, Long & Company, Ltd., 
has orderéd an entire new electrical 
equipment from a prominent German 
firm. The plant will consist of three 
mixed-pressure turbo-alternators and 
one live-steam turbine, each of 1,280 


i 
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VIEW OF STREET HOOD EQUIPPED WITH 
THREE-ARM RIGGER. 


kilowatts, generating — three-phase 
forty-eycle current of 3,000 volts at 
2,400 revolutions per minute. There 
will also be two 600-kilowatt trans- 
formers, one 600-kilowatt direct-coup- 
led generator, one induction motor 
direct coupled to one 150-kilowatt di- 
rect-current generator, complete with 
a switchboard having seventeen 
panels. 

The alternating current generated 
will be converted into continuous cur- 
rent, at a pressure of 120 volts, the 
intention being to close the ex- 
isting continuous current power sta- 
tion, consisting of seven sets of 1,575 
kilowatts output, which is now sup- 
plying the works. The turbine plant 
in the new power station will be 
driven chiefly by exhaust steam from 
three large rolling mills in the neigh- 
borhood. 
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The Connecticut Shock Absorber. 

The Connecticut Shock Absorber 
Company, Meriden, Conn., has brought 
out something new in the line of a 
shock absorber for controlling the ex- 
cessive action of automobile springs. 
This device is constructed along cor- 
rect mechanical lines in every re- 
spect. By referring to the accompany- 
ing illustration it will be readily seen 
that the working parts consist of a 
three-face cam working between three 
sets of springs of suitable tension to 
give the necessary resistance for the 
different weights of cars. These 
springs are located in a triangular po- 
sition inside the remaining shell or cup 
with a piece of special bone fiber in- 
serted between the face of the cam 
and the spring so as to eliminate any 
possible wear. The case is packed with 
non-fluid oil, which surrounds the cam 
and springs, keeping them well lubri- 
cated at all times. The case is made 
grease tight, and it is therefore iin- 
possible for the grease to leak out or 
water or dirt to get in. 

It will be noted that the construe- 
tion is such that all of the strain comes 
on the cams, and the bearings for th: 
cam hubs in the shell of the absorber 
receive practically no wear. This ro- 
sult is accomplished by the triangular 
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VIEW OF CONNECTICUT SHOCK ABSORBER INSTALLED 


ON A CAR. 


arrangement of the springs and cam, 
which feature will be greatly appreci- 
ated, as it means a set of these ab- 
sorbers placed on a car will last almost 


indefinitely. 
— T 


An Electric Mine-Lamp. 

A safety lamp for miners, recently 
put on the market by a British con- 
cern, employs a small incandescent 
lamp which is lighted by a primary 


hattery. 
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or rigid conduit. 
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*‘Union’’ Door-Switch Boxes. 
The accompanying illustration shows 


the new ‘‘Union’’ door-switch box be- 
ing manufactured and placed on the 


market by the Chicago Fuse Wire and 
Manufacturing Company, Chicago, Ill. 


These boxes are made for circular loom 


flexible cable and rigid conduit and 


can readily be inserted in any stand- 
ard door jamb, the cover of the switch 


UNION DOOR-SWITCH BOX, 


covering the switch and 
box. 


Union door-switeh boxes are made 


in accordance with the requirements 
of the Fire Underwriters. 


They are 
made in four sizes of fourteen-gage 


steel and are finished in black enamel. 


Sizes No. 1 and 3 are made for loom 
Two  five-eighths- 
inch knock-outs are provided for flex- 
ible, non-metallie conduit and a knock- 
out in one end for rigid one-half-inch 
The dimensions of the 


pipe. inside 


CUP FILLED 
| WITH GREASE 


f 


box admit a one-half-inch conduit 


bushing. 

Sizes Nos. 2 and 4 are made for 
flexible, metallic and rigid pipe having 
two holes eleven-sixteenth inches in 
diameter, arranged so as to have the 
flexible conduit securely anchored by 
the clamps furnished with the box. A 
knock-out for one-half-inch conduit is 
also provided which will permit the 
use of rigid conduit or flexible con- 


duit fastened by bushing. 
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Aluminum Lightning Arresters For 
Underground Cables. 

One of the most serious problems 
with which operators of underground 
cable systems have to contend is the 
protection of the cables against inter- 
nal surges and against lightning in 
eases where the underground circuits 
are connected to overhead lines. Dur. 
ing the past two years the General 
Electric aluminum arrester has been 
given a very wide application in the 
protection of cable and mixed over- 
head and cable circuits, in fact has 
practically superseded all other forms 
and with its recent improvements is 
still better adapted for this elass of 
service. 

One characteristic of the aluminum 
arrester which has an important bear- 
ing on this application is the daily 
charging of the cells—a process which 
consists simply of subjecting the stacks 
of aluminum cones to the line voltage 
and short-cireuiting the series horn 
gaps for a brief period. This charging 
process as well as normal discharges 
resulting from high voltage disturb- 
ances is accompanied by a slight arce- 
ing at the horn gaps. On cable sys- 
teins where the electro-static capacity 
is large compared with the inductance 
of the cireuit, it is advisable to take 


lr 
— 
a 
, 
—=—. 
-= 


2 
9 


ji 


ns 
a 


ii 


me 


GENERAL ELECTRIC HORN GAP WITH CHARGING RESISTANCE 


FOR CABLE SYSTEM. 
every possible precaution to limit the 
charging current to a minimum value. 

In the General Electric aluminum 
arrester this is accomplished by meals 
of a special horn gap used in connec 
tion with a charging resistance. The 
resistance limits the charging current 
and even if the cells are in poor Com 
dition smooths out the wave shape of 
the current and damps out any tend- 
encies to oscillate. At the same time 
it does not prevent the cells from 
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taking their full charge. These auxili- 
aries are so arranged as to give selec- 
tive paths to the cells; one through a 
horn gap without resistance, whieh is 
the same as in the arresters for over- 
head eireuits. and the other through 
a resistance and a horn gap, the set- 
ting of whieh is slightly less than that 
of the gap without resistance. With 
this arrangement the daily eharging 
current and the average surge dis- 
charge take the path through the re- 
sistance. This resistance is adjusted 
to a value which will so modifv the 
nature of the charging ares that there 
is no liability of resonance oeceurring. 

Heavy discharges which will be im- 
peded somewhat by the resistance will 
be shunted through the principal horn 
gap and have a free path without re- 
sistance. The are from this discharge, 
rising on the horns, will be intercepted 
by the horn blade which is connected 
to the resistance and hence the current 
is limited at the end of the discharge 
und as the are breaks. Thus surging 
which would be produced by the break- 
ing of a large current are in air is 
entirely eliminated by having the are 
and current suppressed. Thus the 
safety horn gap with tke charging re- 
sistance combines a number of valu- 
able features in safety of operation 
Without in any way decreasing the ef- 
ficiency of the arrester. 

——eo 


The Matthews’ Telafault. 


The Matthews’ Telafault, a simple, 
self-contained and inexpensive cable 
test set, is designed for loeating faults 
in telephone and telegraph cables. By 
means of this set low resistance 
crosses, grounds and shorts ean be 
readily located by the novice, the lo- 
cation being within the fraction of an 
inch of the trouble. 

Even with the best of protection, it 
often happens that lightning will enter 
a cable. In many cases the trouble 
will be scattered through several pairs 
located along a considerable length of 
the cable. With the Wheatstone bridge 
and the ordinary Murray or Varley 
loop test this trouble can be located 
only approximately. The cable then 
has to be opened and tested both ways. 
Sometimes it is necessary to open the 
vable at several places before the 
faults are found, 

The device described above is manu- 
factured by W. N. Matthews & 
Brother, St. Louis, Mo. 
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The Stave Flaming Arc Lamp. 

The accompanying illustration shows 
the alternating-current Stave flaming 
are lamp, manufactured by the Stave 
Electrical Company, 27 West Twenty- 
seventh Street, New York. The view 
gives an idea of the details of the in- 
terior mechanism. : 

Flaming are lamps are so ealled be- 
cause of the chemical composition 
used in the carbons of these lamps, 
Which produce an are that resembles 
an open: flame. Quite a few composi- 
tions are used, but the most success- 
ful ones contain a preponderance of 
valelum salts. The latest practice is 
to fill the shell of pure are lamp ear- 
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MECHANISM OF STAVE FLAMING ARC 
LAMPS. 


bons with a core of a combination of 
luminous salts. The light emitted by 
these carbons is generally of an agree- 
able warm, orange color. 

The downward inclined disposition 
of the carbons necessitated the con- 
struction of an entirely different type 
of lamp, and as the most suitable volt- 
age for these earbons varies from 
forty-five to forty-seven volts, it was 
necessary to design an are chamber 
with a very much greater sensitiveness 
than that used for the original open 
are or for the inclosed are. The lumi- 
nous intensity of the flaming arc va- 
ries approximately as the square of 
current within certain limits, and it 
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Was necessary to design lamps in such 
a wav that the slightest disturbance 
in the electrical conditions of the are 
would be promptly and immediately 
taken care of. 
— eo 

Boroid—a Noninflammable Celluloid. 

A demonstration was recently given 
to representatives of the English tech- 
nical press, of the properties of *'Bo- 
roid,” a noninflammable form of cellu- 
loid. Various thicknesses of the new 
material were subjected to tests which, 


- while productive of fire in the ease of 


ordinary celluloid, proved the nonin- 
Hammabilitv of. ‘*Boroid.’’ Lighted 
matches, cigarettes, and cigars placed 
against the substance produced no mor. 
than a black smoke, there being no sign 
of flare or flame. The material also 
withstood the heat rays from the eon- 
denser in a magie lantern. The ‘*Bo- 
roid” specimen withstood the concen. 
trated rays of a sixty-ampere are light 
for ten minutes, and when examined 
showed no sign of burning, blistering. 
or discoloration of any kind. The eel- 
luloid specimen subjected to the same 
test fired in two seconds. The positive 
earbon, while red hot, was also held 
against the same piece of film, which 
merely melted and gave off a thin white 
smoke, The material has been produced 
mainly with the idea of its taking the 
place of celluloid in cinematograph 
films, but it can be molded into any 
desired shape. Samples of the material 
stamped out in rectangular plates about 
one-eighth inch thick to aet as a sub- 
stitute for window glass were shown. 
The material is stated to be a good in- 
sulator, and stéps will be taken to pro. 
duce imitation ivory and porcelain for 
electrical aecessories, 
— -~»<-e— -- ‘ 

Cost of Motor-Trucking.—Analysis of 
Scores of Philadelphia-Atlantic 
City Reliability Run. 

The just-announeed seores and de- 
tailed power and operating costs of 
the Philadelphia-Atlantie City Relia- 
bility Run for commercial automobiles. 
held August 12 and 13, furnish a most 
Important chapter in the authoritative 
data on this subject, whieh is just now 
attracting widespread interest among 

business men. 

The primary object of the run wes 
to determine as closely as possible the 
cost per ton hauled per mile of all 
types of modern power trucks and de- 
livery wagons over a course of sixty 
miles and return, under conditions 
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that closely approximated the actual 
work of power wagons on long subur- 
ban hauls. 

The regulations of the race required 
that each car should carry its full cat- 
alogue weight in merchandise or other 
dead loading, and most stringent rules 
and observations surrounded the sup- 
plying of gosoline, lubricants and elec- 
tric current for battery charging. 

The maintenance of normal speeds 
was secured by a system of penalties 
for over-speeding and under-speeding. 
The cost per ton load carried per mile 
for each entrant was computed from 
elaborate, carefully checked weight 
and fuel consumption data by a well- 
known firm of Philadelphia account- 
ants. 
were run in separate groups. 

The following are the condensed 
scores published for each class and 
division : 


MANUFACTURERS’ DIVISION—GASOLINE. 


Class A. (1% tons capacity and less.) 
Number of entrants—18. 
Cost per 
ton mile 
Winning car, Franklin .............. eens $.01285 
Second, Victor onc. ess ec ects swe ewaenccwes .01756 
Last, International Harvester ........... .06814 


Failed to finish—3. 


Class B. (Between 3,001 and 5.999 pounds.) 

Number of entrants—1l. 

Cost per 

ton mile 

Winning car, Garfield ...............256-, $.01990 

Class C. (Between 8 and 4 tons.) 

Number of entrants—=5. 

Cost per 

ton mile 

Winning car, Fravyer-Miller ............. $.00765 

Second. Standard .....-...c cece cece e cerns 00814 

Last, Gramm ..........-..+-- ee eee .01226 


Failed to finish—2. 


PRIVATE OWNERS’ DIVISION—GASOLINE. 


Class A. (1% tons capacity and less.) 
Number of entrants—26. 
Cost per 
ton mile 
Wining car, Auto Car ......-.... 2c eee eeee $.00898 
Second, Cartercar ............ pede area hla s .01044 
Last, International Harvester ............ .05743 


Failed to finish—2. 


Class B. (Between 3,001 and 5.999 pounds.) 
Number of entrants—2. 
Cost per 
ton mile 
Winning car, Motor Commercial ......... $.01642 
Failed to finish—1. 
Class C. (Between 3 and 4 tons.) 
Number of entrants—5. 
Cost per 
ton mile 
Winning car, Frayer-Miller .............. $.00705 
Second, Packard .........2.eee cece eee eees -01238 
Last: -Reliance 4.608 cesccewy ct in taeae .01757 


Failed to finish—0. 


ELECTRIC VEHICLE DIVISION. 


Class A. (1% tons capacity and less.) 
Number of entrants—4. 
Cost per 
ton mile 
Winning car, General Vehicle ............ $.01013 
Second. Commercial .........-. eee eee eee. 01280 
Last. Commercial .........e cece e eee eee .01394 


Failed to finish—9. 


Class B. (Between 3,001 and 5.999 pounds.) 
Number of entrunts—3. 
Cost per 
ton mile 
Winning car, General Vehicle ............ $.00706 
Second, Commercial ......-.-.+ee eee eeee -00966 


Failed to finish—0. 


Clase C. (Between 3 and 4 tons.) 
Number of entrants—2. 
Cost per 
ton mile 
Second, General Vehicle .........--+..6.. 00828 


Failed to finish—0. 


Gasoline and electric vehicles - 
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The following important facts may 
be deduced from these condensed data: 
First, the variation in cost per ton 
mile of gasoline cars of the same class 
reached as high as 637 per cent, seem- 
ing to indicate an enormous latitude 
in cost, dependent upon the individual 
driver’s skill and care, and the design 
of the car. Second, thirteen per cent 
of the gasoline cars that started failed 
to finish. Third, the extreme varia- 
tion in cost per ton mile with different 
makes of electrics was but thirty- 
seven per cent, showing extraordinar- 
ily consistent economy throughout this 
type. Fourth, the power cost of elec- 
tries is as low as the best recorded 
performance for gasoline, although the 
electrics were compelled to exceed 
their normal rated speed and mileage. 
Fifth, the least economical recorded 
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Flaming Arc Lamps on Lake Steamer. 

An interesting application of flam- 
ing are lamps, which has attracted a 
great deal of attention, is the installa. 
tion on the steamer Pere Marquette. 
an excursion steamer operated by the 
Chicago Navigation Company between 
Chicago and_ southern Wisconsin 
ports. 

For illuminating the upper decks, 
two Aurola flaming arc lamps are sus- 
pended by chain from each of the two 
masts. The lamps operate on a 110- 
volt direct-current circuit, current be- 
ing supplied from the generating room 
in the hold. The lamps are installed 
in such a manner as to be easily low- 
ered for trimming and cleaning. 

Flaming are lamps of the same type 
are also installed to illuminate the 
dance hall on the main deck. The in- 
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EXCURSION STEAMER EQUIPPED WITH FLAMING ARC LAMPS. 


performance of an electric vehicle is, 
in point of power cost alone, better 
than seventy-five per cent of all gaso- 
line car scores. Sixth, every electric 
vehicle entered finished creditably. 

It is also worthy of note that the 
General Vehicle Company’s three-and- 
one-half-ton truck entered by Shane 
Brothers & Wilson spent eighteen min- 
utes in hauling a ditched six-ton gas- 
oline truck back on to the road, and 
despite this extra expenditure of cur- 
rent made a power economy record for 
the 120-niile run within four and one- 
half per cent of its competitor. 

—___—-e—____ 

Exports for copper for the week 
ended August 11 were 6,233 tons. 
Since August 1, 11,888 tons. For the 
same time previous year 12,756 tons. 

Total exports of copper for July, 
23,018 tons; for the same month last 
year, 39,046 tons. 


stallation has given good satisfaction 
and the officials of the company are 
said to be considering the equipping 
of other steamers with these lamps. 

Although a great deal of rough 
weather has been encountered by the 
boat on its daily trips the lamps have 
burned continuously and no trouble 
has been reported. 

The lamps were supplied by the 
Chas. L. Kiewert Company, 39 Cort- 
land Street, New York, N. Y. 

—___+-e—__—_ 

New York Line to Be Electrified. 

The Jamestown, Chautauqua and 
Lake Erie steam road, which extends 
from Westfield to Jamestown, N. Y- 
thirty-seven and one-half miles, and 
which is operated by the Buffalo and 
Lake Erie Traction Company, has ap: 
plied to the Publie Service Commis- 
sion, Second District, New York 
state, for permission to electrify. 
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Current Electrical News 


CONTINENTAL EUROPE. 
(Special Correspondence.) 

Paris, AUGUST 10.—The Austrian government is looking for- 
ward to adopting electric traction to a considerable extent on the 
railroads. The state railroad administration recently appointed 
a special commission in order to lay a basis for carrying out this 
idea, and it is intended to secure the fullest possible data both 
from a technical and a financial standpoint. It is probable that 
hydraulic power will be used for this purpose to a large extent. 

In the Lombardy region of Italy there has been opened up a 
new electric railroad line from Brescia to Salo, and it is now 
running successfully with ten trains per day. An electric plant 
erected at Brescia furnishes the power for the new line. 

Electric lighting projects are being considered at Villelonque, 
in the Pyrenees region of France, and also at Corbeil, in the neigh- 
borhood of Paris. In the south of France the town of Montelimar 
is engaged upon a project for a central lighting plant. Concessions 
have been granted to local companies in the towns of Neussages 
and Seyches. An electric plant will soon be erected at Fort de 
l'Eau, near Algiers. 

In connection with the Brussels Exposition there will be held 
an international congress of Radiology and Electric Application 
during the month of September. The programme includes three sec- 
tions, namely, physical questions, proper terminology and radiom- 
etry and applications to biological work. 

The Southern Railroad Company of France is to carry out an 
extensive piece of work in applying electric traction upon a por- 
tion of the lines in the Pyrenees region between Pau and Montre- 
jeau, and there is to be about 200 miles of double track railroad 
equipped, according to the present project. No less than four separ- 
ate central stations are to be erected for this purpose, and they 
will be located at Eget, Soulom, Porta and Ossau. These four sta- 
tions will furnish a total of 50,000 horsepower. 

On the occasion of the industrial exposition at Turin in 1911 the 
chamber of commerce of that city will award a prize of $10,000 for 
an invention, discovery or application which will render a distinct 
service to the national industry. The concourse is international, 
and the papers can be drawn up in the French or Italian languages 
accompanied by plans or drawings. Machines are also admitted, 
provided these are not of too large size. The concourse will close 
cn March 31, 1911. 

On the Emme, an affluent of the Aar, there will be installed 
no less than three separate hydraulic plants, lying at different levels 
oh the stream. The first plant will be located at Schupfheim, and use 
a 130-meter head of water. A dam of considerable size will be built 
at this point, and it is expected to obtain a maximum supply of 
20,000 horsepower. The next plant at Entlebuch will furnish 3.000 
horsepower, with a sixty-meter fall, while the third station, located 
at Runding, will be the largest and will give 72,000 horsepower, 
using a 150-meter head of water. 

In Holland there is to be constructed an electric traction line 
from Kiel to the town of Kestern, running by the communes of 
Hienden and Mourik. A local firm has applied for the concession 
for the line. A. DE C. 


IMPORTANT DEVELOPMENTS. 


(Special Correspondence.) 


CONTRACT LET FOR TENNESSEE POWER PLANT.—The 
contract for the complete engineering and construction of the hydro- 
electric power plant for the Eastern Tennessee Power Company, 
has been awarded to J. G. White & Company of New York. The 
dam across the Ocoll River is to be 110 feet in height, and 780 feet 
in length. Power equipment is to consist of four 3,000-kilowatt, 
three-phase, sixty-cycle generators, with the necessary exciters and 
auxiliary apparatus. The cost of the entire plant is estimated at 
$2,000,000. 

BOULDER POWER PLANT IN OPERATION.—A short time 
ago the power plant of the Central Colorado Power Company at 
Boulder, Colo., was put in operation by Mayor Greenman of that 
city. The Boulder plant has been three and one-half years in 
ccurse of construction and cost about $2,500,000. It is located along 
Middle Boulder Creek. Between the Barker Meadow dam and the 
power plant there is a stretch of twelve miles of mountaln stream 
and canon. The Barker dam is said to be one of the largest dams 
in the world. It is 177 feet high, 621 feet long, 120 feet thick at 
the base and sixteen feet at the crest. 133,000 cubic yards of con- 
crete were used in its construction. From the dam, which stores 
425,000,000 cubic feet of water, a concrete conduit conducts the 
water twelve miles to the Kossler reservoir and from there a steel 
rressure pipe, 9,000 feet long, carries the water almost vertically 
dawn to the power plant, developing a pressure of 900 pounds to 
the square inch when it reaches the impulse wheels. Power is 
transmitted at a high voltage. 


COMMISSION NEWS FROM NEW YORK. 
(Special Correspondence.) 


The New York Public Service Commission, First District, ex- 
tended until September 5 the suspension of the order of April 5 
requiring that the maximum headway in the subway during day- 
time non-rush hours should be two and one-half minutes. That 
order was adopted after careful study of service conditions, the 
facts ascertained having been presented at numerous hearings and 
conferences, Later on the Interborough Rapid Transit Company 
pleaded that there should be a let-up during the hot weather, when 
many people avoid the subway, particularly at hours when speed 
is not important. The commission suspended the operation of the 
order referred to for a period of thirty days from July 12, and the 
Interborough applied for an extension, The company agreed as a 
condition of securing the extension that it would supply enough 
cars to provide seats for all passengers during non-rush hours. 


President Fred Helfinger, trustee, Frank V. Case and village 
attorney, W. S. Bascom, of the village of Fort Edward, came before 
the Public Service Commission, Second District, recently, as did 
also Mr. Lewis, president, and Mr. Collins, general manager of the 
United Gas, Electric Light and Fuel Company, which serves gas and 
electric light to the village. 

In June, 1905, the village made a contract with the company 
for the lighting of the streets for the price of $80.00 per arc light. 
About the same time the company entered into an arrangement 
to light the streets of the village of Sandy Hill at $50.00 per light 
and the village of South Glens Falls also at $50.00. Fort Edward is 
about to renew its contract for the lighting of its streets, and the 
company now offers as its best terms $72.00 per year per light. The 
village authorities believe that they ought to have a lower rate for 
street lights inasmuch as the company will be obliged to renew its 
contract with Sandy Hill at a rate not to exceed $60.00, the franchise 
providing that no greater amount shall be paid. The village 
Officials believe that they can secure lights at a less rate from 
the Hudson River Electric Power Company providing that com- 
pany is allowed to come into Fort Edward. The officers of the 
company insist that a $72.00 rate is the very lowest that they can 
offer for adequate service in Fort Edward. 

The commissioners pointed out that the question of what rate 
was being paid in Sandy Hill or South Glens Falls should have 
no bearing on the rate in Fort Edward, the entire question was 
what was a fair rate for Fort Edward, this to be determined by 
the cost of securing current, fixed and operating charges and a fair 
return upon the investment. It was finally agreed that an expert 
of the commission should go to Fort Edward and make a compre- 
hensive investigation of the entire situation. 

The commission has given a hearing upon the application of 
the Southern New York Power Company for authority to issue 
$40,000 in common capital stock to purchase the plant of the Wal- 
ton Electric Light Company and $5,000 in capital stock to purchase 
the plant of the Mulkins Electric Light Company, also of Walton. 
Edward E. Stowell, of New York, appeared for the applicant and 
Albert A. Graves, president of the Southern New York Power Com- 
pany, testified as to the property on which it was desired to issue 
capital. The applicant was instructed to submit an inventory show- 
ing the value of both plants, after which the matter will be taken 
up and investigated by an engineer of the commission. 


LIGHTING AND POWER. 
(Special Correspondence. ) 

THIBODAUX, LA.—This city is planning the construction of its 
own electric light plant. P. 

ROAN, IND.—The town board has decided to install a municipal 
water and electric light plant. S. 

MISSOURI VALLEY, IOWA.—Work has been commenced on 
rebuilding the electric light plant. C. 

NEW HOLSTEIN, WIS.—A vote will be taken on issuing $8,000 
in bonds to put in an electric light plant. P. 

NEW ORLEANS, LA.—The Joachim Electric Company has been 
incorporated with a capital stock of $3,000. P. 

WINNER, S. D.—Wm. Mullen, of Carter, is considering the es- 
tablishment of an electric light plant here. P. 

LEWIS, IA.—The Lewis Electric Light and Power Company 


has been incorporated with a capital of $5,000. P. 
ANTLERS, OKLA.—The Antlers Light and Power Company has 
been incorporated with a capital stock of $10,000. P. 


PAULINA, IA.—Fogg & Rvan have taken the contract for in- 
stalling a $12,000 municipal lighting plant in this place. 

PECATONICA, ILL.—Frank T. Porter, of Pecatonica, has sold 
the electric light plant at this place to Arthur Waterstreet. Z. 
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HOWARD, S. D.—The Miner County Milling and Light Com- 
pany has been incorporated with a capital stock of $35,000. P. 


CLEVELAND, O.—The Reserve Electric Company has been 
incorporated with a capital of $10,000 by W. T. Brooks and others. 

MARTINEZ, CAL.—The Richmond Light and Power Company 
has applied for a franchise for supplying electric current in this 
- city. A. 

WALWORTH, WIS.—The Lake Geneva & Lake Delavan 
Electric Company has been incorporated with a capital stock of 
$25,000. P. 

WINNER, S. D.—An electric light plant will probably be in- 
stalled here in the near future. Wm. Muller of Carter will put in 
the plant. 

GATESVILLE, TEX.—The Gatesville Light and Power Com- 
pany has been incorporated with a capital stock of $15,000. J. A. 
Gilcreest, C. F. Caruth and J. R. Kaby are the incorporators. 

PORTLAND, 1LL.—The city council has let the contract for 
the erection of a new $5,000 brick building to house the municipal 
lighting plant. l Z. 

MUNCIE, IND.—Arrangements have been made by the Muncie 
Electric Company to extend its lines and service to Redkey, a dis- 
tance of twelve miles. S. 

BLOOMINGTON, IND.—The rity council has ordered that the 
cluster system of electric lighting be installed throughout the cen- 
tral portion of the city. í 

WESTPORT, CONN.—The Westport Water and Electric 
Light Company has now extended its lighting service and has 
wired a number of houses. 

BERKELEY, CAL.—The Great Western Power Company has 
been granted a thirty-five-year frachise for distributing heat and 
power in the city of Berkeley. A. 

JOLIET, ILL.—The Braidwood electric lighting plant has been 
sold to Charles O. Munroe, of the Economy Light and Power Com- 
pany. The price stated is $10,000. 

EAU CLAIRE, WIS.—A. E. Appleyard, who built the electric 
line between Chippewa Falls and Eau Claire, has begun the con- 
struction of a power plant at Ashland. 

THREE FORKS, MONT.—A syndicate of Spokane capitalists 
will build a water power and electric light plant to cost $200,000. 
An initial investment of $50,000 will be made. C. 

MILTON, PA.—An explosion in the engine room of the plant of 
the United Light and Power Company set fire to the building and 
destroyed it. The loss is estimated at $30,000. ° 

BEACH, N. D.—The Beach Electric Company, capital $50,000, 
has been incorporated by J. G. Robertson, Alexander R. Robertson, 
of St. Paul, Minn., and Geo. S. Chrysler, of Beach. C. 

FAIRFAX. S. D.—The Fairfax Eectric Light and Milling Com- 
pany recently changed hands and the new company expects to fur- 
nish lights for Bonesteel and Herreid, S. D., and Butte, Neb. C. 

McPHERSON, KAN.—Architects Kelso, Mann & Kelso of Wich- 
ita are preparing the plans for a new electric light plant to replace 
the one which recently burned. The new plant will cost $20,000. 

DUNMORE, PA.—The Pennsylvania Coal Company is erecting 
a new power house on North Apple Street. They expect to do away 
with all their mules and equip the colleries with electric motors. 

DULUTH, MINN.—The Minnesota Cana] and Power Company 
has secured a permit to develop the water nower of the St. Louis 
River. When completed the project will furnish about 75,000 horse- 
power. C. 

BEAVER DAM, WIS.—The Beaver Dam Light and Power Com- 
pany is extending its lines to the new plant of the Beaver Foundry 
Company. Many of the small plants of the city are already using 
electric power. 

WEST BOYLSTON, MASS.—This city is now lighted by elec- 
tricity for the first time. Current is taken from the 2,300-volt lines 
of the Connecticut River Transmission Company. Sixty-watt tung- 
sten lamps are used. 

PORTLAND, ORE.—The Pacific Power and Light Company 
of Augusta, Me., has been incorporated to do business in the 
state of Oregon with a capital stock of $7,500.000. Portland will 
be the principal place of business, A. 

CLARION, IOWA.—This city at a special election voted to sell 
the electric light plant to W. H. Carr for $8,500. The franchise, 
which is not exclusive, grants Mr. Carr the right to operate the 
plant for a term of twenty-five years. 

MEXICO CITY.—The capital of the Balsas Power and Irri- 
gation Company, amounting to $290,000, has been raised and the 
exploiting of the concession which Lie Alfaro secured from the 
government will commence this year. A. 

FALLS CITY, ORE.—W. E. Newson, of the Falls City Electric 
Company. is preparing to construct a new power house for elec- 
tric lighting purposes. The new plant will be situated about 200 
yards below the plant now in operation. A. 

ABINGDON, ILL.—The directors of the Abingdon Electric 
Light Company have voted to install a new 150-horsepower boiler 
giving a total of 300-horsepower boiler capacity. Strawther Given 
has been elected manager of the company, Z. 
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COLUMBUS, OHIO.—Plans are being prepared for a new 
power house for the Mt. Vernon Railway and Light Company. 
Construction will begin soon on a plant having 800-kilowatt ca. 
pacity. The old power house will be torn down. 


OROVILLE, CAL.—John A. Hall of Plumas County and Geo. 
H. Sparks of this city have appropriated 2,000 inches of the wa- 
ter of Coldwater Creek below Buck’s Ranch in Plumas County 
and will soon begin the erection of a nower house. A. 


HUDSON, WIS.—B. W. Utman, Hudson, and others have let 
the contract to Robt. Lang, Eau Claire, Wis., for the construction 
of a water power electric transmission plant at Clifton Hollow, to 
transmit power to Prescott, Wis., and Hastings, Minn. C 


SAN FRANCISCO, CAL.—The Merchants’ Light, Heat and 
Power Company has been incorporated by M. D. Levenson, B. A. 
Goldsmith, W. Lilienthal, V. E. Mathews, A. J. Donovan, S. L. 
Yehl and J. Greenbaum, with a capital stock of $1,500,000. A. 


ASHLAND, WIS.—A. E. Appleyard, of Boston, has purchased 
a tract of ‘and including the Mellen rapids on Sand River, three 
miles from Copper Falls, and will put in a power plant to supply 
power to Ashland and other towns along Chequamegon bay. C. 


PORTLAND, ME.—The Hydraulic Engineering Company has 
been organized for the purpose of constructing and equipping elec 
trical plants. The capital of the company is $500,000. Officers 
are: President, A. F. Dunham, and treasurer, M. S. Wells, both 
of Portland. 

CAMBRIDGE CITY, IND.—By an affirmative vote of the people 
the town board has been authorized to issue bonds for the pur- 
chase of additional equipment of the municipal electric light plant. 
The plant will also be enlarged and the lines and service extended 
to neighboring towns. S. 

RALEIGH, N. C.—The construction work on the new engineer- 
ing and electrical building of the Agricultural and Mechanical 
College in West Raleigh is being rapidly pushed, although the 
building will not be ready for the fall opening of the school. The 
structure will be three stories, pressed brick, with cement floors. 


NEOGA, ILL.—Representatives of the Mattoon Light, Heat 
and Power Company seek to supply Neoga with light and power 
from the plant at Mattoon. President Sampsell, of the Mattoon 
company, is said to be planning to invade several other towns and 
to enlarge the central station. Z. 


EL PASO, TEX.—The Sierra Consolidated Mines Company has 
ordered machinery for an electrical power plant at Durazno, to 
furnish power to its mines and mills at Ocampo. The electricity 
will be generated by steam power, the company owning 100,000 
acres of timber land from which to get wood for fuel. 


BALLS FERRY, CAL.—The $2,500 ferry boat built by the 
Northern California Power Company to transport heavy electrical 
machinery across the Sacramento River has been completed. The 
machinery is to be hauled from Anderson to the new power house 
at Coleman, four miles up Battle Creek from this place. A. 


DAVENPORT, IOWA.—A.- plan has been submitted for the 
lighting of the city streets. The business section is to be lighted 
by five tungsten lights of 200 candlepower each. A plan under 
consideration calls for eighty candlepower tungsten lights at each 
street intersection in the residence district (107 in number). 


MERRILL, WIS.—The Bradley interests have quietly proceeded 
with work on a new dam across the Wisconsin River during the 
low water. and it is nearly completed. The plant will develop 
2.000 horsepower and the site is near Tomahawk. It is believed 
that the power is to be developed for a new manufacturing plant. 


LOS ANGELES, CAL.—The Pacific Electric Company has. for 
$150,000. purchased a lot at Long Beach and will construct a six- 
story steel and concrete station and office building. This building 
is to be built in mission style and will embody some features of 
Spanish architecture. The upper floors will be used for offices. 


JACKSON, CAL.—Several men representing an Eastern SYM 
dicate interested in the new power plant to be constructed on the 
Mokelumne River have been in this vicinity for the purpose of 
locating a power site. W. H. Underwood, head of the General 
Electric Power Company, is one of the men interested 1D the 
project. T AN; 


WHEELING. W. VA.—The fifty-year franchise for the Wheel- 
ing Electrical Company. which has been pending in counci! for the 
past several months, has been approved by the ordinance conr 
mittee. The franchise provides for the construction of a plant 
to cost at least $500.000 and for the privilege of using the CU 
streets and alleys. 


ROCKVILLE, IND.—The town board has decided to install 


new arc street lamps all over town and the direct-current system 
will be changed to alternating. At present the street lamps ale 


direct and the business houses and residences are alternating. 


The direct current system will be disposed of. The new arc lamps 


will be of the latest pattern. 


RICHMOND, IND.—The city council,is taking steps toward 
the creation of a sinking fund to pay off the indebtedness of the 
municipal electric light plant. The bonds sold to establish the 
plant will be due in 1927 and the amount to be paid at that um? 
is $144,000. It will require the average accumulation of $22 a da) 
to be ready to liquidate the debt when due. S. 
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BEND. ORE.—The power dam in the Deschutes at Bend, 
which has been under construction for the past year, is now com- 
pleted, and work Ís progressing on an electric light plant for the 
city. The machinery for this has arrived, having been freighted 
in by wagon from Shaniko, a distance of ninety miles. Poles are 
being set through the city and wires stretched. 


SAN MARCOS, TEX.—On account of the failure of the San 
Marcos Electric Light Company and this city to make an agree- 
ment for the renewal of the company’s franchise, the light com- 
pany has signified its intention of withdrawing from this place. 
Word is now awaited from the Eastern owners by the company’s 
management. The company’s lighting franchise expired over a 
year ago. D. 

FLATONIA, TEX.—A number of the members of the faculty 
of the Agricultural and Mec’.*nical College have organized to put 
in an electric light and ice «lant. T. M. Spinks, who has been 
assistant professor of mechanical engineering at the Agricultural 
and Mechanical College of Mississippi, at Starksville, has resigned 
his position and is to come to Texas to take charge of the prop- 
erty. 

SAN '"FRANCISCO.—The Sierra and San Francisco Power 
Company has reclassified its bonds. When the company was first 
organized it authorized a bonded indebteduess of 320,000,000. First 
mortgage bonds were authorized to the amount of $14,000,000 and 
second mortgage bonds in the sum of $6,000,000. The rearrange- 
ment places the first mortgage bonds at $10,500,000 and the second 
mortgage securities at $9.500,000. The total remains as before at 
$20,000,000. A. 

ANACORTES, WASH.—The Anacortes Water and Electric 
Company has just received a 400-kilowatt Curtiss steam turbine, 
which will increase the electric plant’s capacity six times. The 
company will institute a twenty-four hour service, so as to accommo- 
date the many manufacturing and other industries which use power 
during the day. With the new switchboards and other apparatus 
connected with the new machinery the additions to the present 
plant will cost $16,000. 

ROSWELL, NEW MEX.—The Roswell Gas Company and 
the Roswell Electric Company have been consolidated by Otis and 
Hough under the name of the Roswell Gas and Electric Company. 
The officers of the new company are as follows: President, L. K. 
McGaffney, Roswell; secretary and treasurer, George W. York. 
Cleveland, Ohio; general manager, D. W. Low. W. D. Sweet will 
be retained as resident manager of the plant. The new company 
has other interests at Lansing, Mich., and Alliance, Ohio. 

COLUMBUS, O.—The Mt. Vernon Railway and Light Com- 
pany has closed a contract with the Westinghouse Electric and 
Manufacturing Company for the equipment of a new power house, 
and construction will begin in a short time. The plans call for 
an entirely new brick and concrete power house and all of the 
equipment to be installed will be new, as the old power house will 
be wrecked. The initial insallation will be 800 kilowatts, but the 
power house is planned with a view to an ultimate capacity of 
2,500 kilowatts. 


WENATCHEE, WASH.—As a preliminary to consolidation the 
Wenatchee Electric Company and the Entiat Light and Power 
Company have purchased the Valley Power Company interests. 
The property of the new merger of the three companies approxi- 
mates $1,000,000, with a paid-up capital stock of $600,000. Arthur 
unn is president and manager of the new company, with J. H. 
Stout, secretary, treasurer and assistant manager. With the three 
plants about 6,000 horsepower has been developed and only about 
1.000 horsepower is actually in use. 


ASTORIA, ORE.—The directors of the Astorig Electric Com- 
pany have completed the transfer of the company’s street car line, 
electric light plant and gas works and all its other local holdings, 
including the franchises granted by the city to the Pacific Power and 
Light Company. The name of the local company is changed, and 
the business here, as well as at all the other plants which the new 
company owns, will be carried on under the name of the Pacific 
Power and Light Company, the president of which is Guy Talbot, 
of Portland. G. F. Nevin, also of Portland, is secretary. 


OGDEN, ¥.—The Weber and Davis County Canal Company 
has started a preliminary survey of its great canal and adjoining 
ground for the purpose of determining upon a site for a power 
piant. Engineer M. Strauss, of Chicago, who supervised the elec- 
trifving of the Bamberger road, is making the survey, and from 
the data now at hand ft is said that for $300,000 a plant sufficient 
to meet all purposes held in view by the canal company can be 
erected. Inasmuch as the surveys and investigations for sites 
entail an expenditure of $10,000, it is thought that the building of 
the plant is assured. 


MOLINE, 1LL.—Preparations are being made for the formal 
transfer of the United Light and Power Company of East Moline 
to the Peoples’ Power Company of Rock Island and Moline. Presi- 
dent J. F. Porter, of the Tri-City Railway and Light Company, says 
among the first improvements to be made after the transfer is 
made will be the building of a new line to supply electricity to the 
Union Malleable Company, the new Marseilles plant and other 
East Moline industries. This improvement will cost $15.000. The 
installation of a 12.000-horsepower unit in the Moline power plant, 
it is reported, will be necessary this fall. Z. 
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DE KAL ILL.—The electric interurban line between De Kalb 
and Aurora has been put in operation with a car each hour-and-a- 
half. 

LEE CENTER, ILL.—Two boilers of 150 horsepower each have 
arrived here for the power house of the Northern Ilinois Traction 
Company. Z. 

STEUBENVILLE, O.—The Steubenville & East Liver- 
pool Traction Company has begun the erection of a $12,000 power 
station west of Yellow Creek. 

ESCANABA, MICH.—Steps are being taken to continue the 
Escanaba and Gladstone interurban line from Gladstone to Rapid 
River, touching Kipling and Masonville. A survey will be made 
at once by Envineer D. A. Brotherton. 

FREMONT, O.—In order to grant a tranchise to the promoters 
of the proposed Fremont-Fostoria electric line, the residents of 
Burgoon, eight miles south of Fremont, asked for and were granted 
permission by the county commissioners to incorporate. 

LOS ANGELES, CAL.—The city council is offering for sale an 
electric street railway franchise along Evergreen Avenue from 
Brooklyn Avenue to Blanchard Street, and thence along Blanchard 
Street to the easterly boundary of the city. 

HOUSTON, TEXAS.—A trainload of fifteen electric street-rajl- 
way cars, costing $75.000, has arrived here for the Houston Electric 
Company. The cars are of the “pay-as-you-enter” type, with all 
modern facilities. The local electric company has ordered forty 
new cars during the year. D. 


JERSEYVILLE, ILL.—Because of a bonus offered by the citi- 
zens of Fieldon the Alton, Jacksonville & Peoria Railway wil] run 
its line from here to that village. The grading contract for the 
line from Godfrey to Jerseyville has been let to Mulville Brothers, 
of Alton, who are to complete the work within ninety days. Z. 


CANEY, KAN.—The state charter board granted a charter 
recently to the Caney Light and Railway Company, with a capital 
stock of $10.000. This company is given authority to build an elec- 
tric light plant and electric railways. The incorporators are 
Charles Owen, G. W. Connelly, W. H. Edgett, J. M. Ayers and B. S. 
Ayers. 

BLUFFTON, IND.—Engineers are surveying the site and lo 
cating a new union passenger station to be built by the Marion, 
Bluffton and Eastern and the Bluffton, Geneva and Celina traction 
companies in this city. The new interurban station will be modern 
in every respect and with sufficient capacity for present and future 
needs. S. 

SPRINGFIELD, ILL.—Officials of the INinois Traction System 
announce that the six-mile belt line around this city will be com- 
pleted by December 1 and freight service will be handled by that 
route after December 5 at the latest. The improvement when coni- 
plete will cost $4100.000. The belt line around the city of Decatur 
will be finished October 15. 


DECATUR, ILL.—Eneineer R. McCalman, of the Decatur 
Southern Traction Company, will soon begin surveying a route 
from Pana to Greenville for an extension of the proposed Decatur 
Southern line to St. Louis. A special meeting of the stockholders 
will take place August 31 for the purpose of increasing the capital 
stock and furthering a bond issue. Z. 


STERLING, ILL.—The contract has been let for building the 
electric railroad from Sterling to Moline. The Northwestern Con 
struction Company, of Milwaukee, is to do the work for $1.500.000. 
The directors elected include: President, W. E. Tuller, vice presi- 
dent, C. A. Sturtevant: secretary, Joseph Wright; treasurer, C. E. 
Windom: general manager, A. G. Van Petten. 


HOUSTON, TEXAS.—It is stated that the power plant of the 
yalveston-Houston, Interurban Railway, which is to be erected near 
League City, will be started at an early date. All the details of 
the plans have been completed and the material for its construction 
is at the site. An artesian Well has been drilled at the site of the 
plant, which has a capacity of 250,000 gallons per day. D. 


GOSHEN, IND.—The Winona Interurban Railway Company and 
the Indiana Union Traction Company have established through serv- 
ice without change of cars between this city and Indianapolis. At 
Peru connection is made with the Ft. Wayne and Wabash Valley 
Traction line, thus enabling passengers to go east or west with- 
out going north to South Bend or south to Indianapolis. Ss. 


CHARLOTTE, N. C.—The charter for the Charlotte Rapid 
Transit Company, operating under the Paul Chatham franchise, 
has been issued by the secretary of state and received here for 
record, The company will begin business with $25.000 paid in and 
$100,000 authorized capitalization. The incorporators are Paul 
Chatham, Charlotte; H. C. Chatham, Elkin, N, C.; J. A. Kavanaugh, 
Mobile, Ala. L. 

ROCHESTER. N. Y.—The North Fast Electric Company of Roch- 
ester has filed notice of a classification of its capital stock with the 
Secretary of State. According to the certificate, $100,000 is to be 
classified as common stock and will consist of 1.000 shares at $100 
each. The preferred stock of the company will amount to $25.000 
and will consist of 250 shares at $100 each. The preferred stock 
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is entitled to non-cumulative annual dividends at seven per cent per 
year out of the net earnings. T. 


EAST PEORIA, ILL.—Arthur G. Black, said to represent 
Peoria financiers, is securing right of way for a *proposed inter- 
urban line from Lacon to East Peoria. Germantown and Spring 
Bay, grain centers without railroads, would be touched. Franchise 
rights in East Peoria are easily obtained and the expense of 
bridging the Illinois River would be avoided, it is asserted. Black is 
interested in the Peoria & Galesburg Interurban Railway, but the 
new line is declared to be independent of any system. Z. 


FT. WAYNE, IND.—At a meeting of the committee from the 
Central Traffic Association of electric lines in the middle states 
held in this city August 9, plans for the publication of a complete 
guide to all the interurban lines were formulated. The guides, 
when published, will give the schedules of every line in the Cen- 
tral Traffic Agreement with all connections. The members of the 
committee present at the meeting were: R. J. Thompson, Frank 
D. Norvell, W. S. Whitney, J. H. Crall and C. C. Crall. S. 


ALTON, ILL.—The officers of the Alton, Peoria & Jacksonville 
Railway Company have signed and delivered to the Alton Banking 
and Trust Company a mortgage for $600,000 to secure a bond issue 
for that amount to build the electric line from Alton to Jerseyville. 
But $450,000 will be used for the extension of the line which is now 
in operation between Alton and Godfrey and the remainder will be 
held in trust. Plans call for the road passing through Newburn, 
Dow and McClusky. The power house will be located on Piasa 
Creek. Z 


PHILADELPHIA, PA.—A mortgage for $4.000.000 has been 
given on the lines of the Western Railway Company to the Phila- 
delphia Trust, Safe Deposit and Insurance Company. At the same 
time an old mortgage for $20,000,000 was cancelled. The new 
mortgage covers all of the property of the company, including road, 
equipment, power houses, right of way and the extension to be 
built to Norristown. The proceeds of the sale of the bonds will 
be used to wuild an extension of the Philadelphia and Western 
from its present line to Norristown, from which place it will be 
continued to Lansdale or North Wales, where connections will be 
made with the line of the Lehigh Valley Transit Company, which 
runs through Bethlehem and Allentown. 


CHARLOTTE, N. C.—The Piedmont Traction Company, the 
North Carolina end of the proposed 250-mile interurban electric 
svstem backed by the Southern Power Company and the Duke 
interests, has formally applied for a charter to build its tracks 
over the streets of this city, and the board of aldermen has re- 
ferred the franchise matter to a committee of five The Charlotte 
Power Company, backed by the same interests, is also seeking a 
franchise for local use, selling electric power and supplying the 
electricity and gas for lighting purposes. This last now operates 
under the Southern Power Company’s charter as a branch of the 
business. The Charlotte aldermen have, as previously announced, 
also granted a franchise to Paul Chatham and associates to build 
a local electric line. L. 


TELEPHONE AND TELEGRAPH. 


(Special Correspondence.) 
TEXARKANA, ARK.—The Texarkana Telephone Company will 


expend some $10,000 for improvements. P. 
CHIPPEWA FALLS, WIS.—A new switchboard to cost $10,000 
will be installed in the telephone office. C. 
WATERTOWN, S. D.—The Dakota Central Telephone Company 
will expend about $20,000 on improvements. P. 
BRADY, TEX.—J. N. Paxton, of Abilene, Tex., has purchased 
and will improve the local telephone system. P. 
SAN MARCOS, TEX.—G. G. Johnson and others have purchased 
and will improve the San Marcos Telephone Company. P. 


WENATCHEE, WASH.—The Farmers’ Telephone Company is 
erecting a modern brick exchenge building on Chelan avenue. C. 

HARRISBURG, N. C.—The Harrisburg Telephone Company is 
reported incorporated by S. A. Grier and associates. The capital 
is $10,000. L. 

BEAVERVILLE, ILL.—The Beaver Telephone Company has 
been organized with a capital of $2,000 by E. C. Regnier, Charles 
Forten and Sovreign Franconer. 

STROUD, N. D.—The Dakota Western Telephone Company 
will construct thirty-seven miles of two-wire circuit to Alexander. 
Twenty-fvot cedar poles will be used. C. 

JANESVILLE, WIS.—Plans are being made for the rearrange- 
ment of the telephone system and the construction of a new ex- 
change. The improvements will cost about $75.000. 

SANDSTONE, MINN.—The Sandstone Telephone Company has 
incorporated under the title of the Eastern Minnesota Telephone 
Company, and will extend its lines to Superior and Duluth. C. 

ALBION, N. Y.—The Albion Home Telephone Company, includ- 
ing the lines in several towns of Orleans County, has been sold at 
public auction, J. P. McDonough, of Newark, bought the property. 

WOODLAND, N. C.—The Roanoke-Thowan Telephone Com- 
pany is chartered in North Carolina, capital $50,000 and headquar- 
ters at Woodland. D. L. Minton and several others are the incor- 
porators. L. 
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VIRGINIA, MINN.—Bias will be received up to 8 p. m. Septem. 
ber 5 by Albert E. Bickford, secretary of the police and fire com. 
mission, for furnishing the fire department with ten alarm boxes, 


LAS CRUCES, N. M.—The Tri-State Telephone Company, 
which has taken over the local telephone exchange, will soon be 
gin the erection of a new plant and new system tirough this 
city. 

VANCOUVER, B. C.—The Pacific Telephone and Telegraph 
Company has been granted a franchise to lay an underground 
conduit for a trunk line for the new subway system of telephone 
lines. A. 

COLERIDGE, N. C.—The Coleridge Telephone Company has 
received a charter from the secretary of state authorizing a capital 
of $10,000. D. H. Lambert and others are represented among the 
stockholders. 


WEST LOVELL, ME.—The West Oxford Telephone Company 
has been organized with a capital of $5,000 to conduct a telephone 
business. The officers are as follows: President, William H. Smith; 
treasurer, Mandall A. LeBaron. 


PIQUA, OHIO.—The Home Telephone Company and the Green- 
ville Bell Company in this city have combined. All local work 
will be handled by the Home boards, and the long distance lines 
will be cared for from the Bell offices. H 


SAN FRANCISCO, CAL.—The Santa Fe has ordered appara- 
tus to equip 460 miles of its line with telephone for dispatching 
trains. The outside construction work is already under way. At 
present 2,275 miles of the line are so equipped. 


LEWISTON, IDA.—The Clearwater Telephone and Telegraph 
Company has been incorporated by Santson Snyder, A. Anderson. 
F. Jones, J. Decourtsey and J. Failley, with a capital stock of 
$40,000. The proposed length of the company’s line is 200 miles. 


BINGHAMTON, N. Y.—After a long controversy the city 
council has given permission to the telephone company for the use 
of its conduits. The company desired to build three manholes and 
three laterals, to which the council, through a misunderstanding, 
objected. 


LITTLE ROCK, ARK.—The Arkansas and Texas Telegraph and 
Telephone Company of Texarkana was chartered by the state. 
The capital stock is $25,000, of which amount $3,000 is subscribed. 
The incorporators are A. C. Stewart, president; J. E. Ritchie, C. 
M. Conway. 


MAUCKPORT, IND.—The Eureka Telephone Company has given 
notice to the Secretary of State of an increase of capital stock from 
$25,000 to $50,000. The company will soon be in the market for 
material and equipment for the general improvement and extension 
of the system. Edward P. Windell is president. S 


DANVILLE, VA.—An important telephone line will soon be 
connected with the Southern Bell Telephone Company in Danville. 
The line will be constructed by Travis and Harvey, who have signed 
a contract to connect with the Southern Bell Company. The new 
line will extend twelve miles from Danville, in the direction of 
Yanceyville and Pelham, N. C. 


READING, PA.—The new telegraph and telephone company 
organized in Berks County is to be known as the Berks and Le 
high Company. The company will be capitalized at $10.000. Its 
incorporators are William Y. Fetherolf, Jesse M. Lengel, Elmer J. 
Bachman, Edgar Greenawald and James Focht, all residing in the 
upper section of the county and in Lehigh. James S. Focht is 
secretary and treasurer. 


SPENCER, N. C.—The Southern Bell Telephone Company 
recently presented to the board of aldermen of this city a plan for 
rehabilitating, and rebuilding the Spencer plant, and the board, 
after consideration, has decided to permit the carrying out of the 
proposed plans, calling for the rebuilding of the local telephone 
plant and also of the lines from Spencer to Salisbury. The work 
contemplated will call for $12,000 to $15,000. L 


LAS ANIMAS, COLO.—The Colorado Telephone Company will 
make $50,000 worth of improvements in the Arkansas Valley this 
year. In addition to $22,000 that will be spent in improving the 
plants at Las Animas, Lamar and Holly the company will expend 
$12,000 at Rocky Ford, $12,000 at La Junta and $4,000 at Mazanola 
and Fowler. These amounts will be used in placing the offices and 
cable plants in these towns in first-class condition. 


ENID, OKLA.—The Pioneer Telephone and Telegraph Com- 
pany has decided upon extensive improvements to its local and 
long distance equipment in this city. An expenditure of $150.00 
is planned. More than 1,200 more telephones will be installed. 
These extensive improvements will swell the investment of the 
Pioneer company in this city from $265,000 to $400,000. Besides 
giving every local subscriber connections with 1,200 more local 
phonse, they can talk to 1.000 rural residents. 

SEATTLE, WASH.—C. H. Gaunt, general superintendent of 
the Pacific Division of the Western Union Telegraph Company. 
announces that his company will build a new telegraph line from 
Seattle to Helena, Mont. Material for this line is now being &* 
sembled. Mr. Gauni has also made public the appointment of 
Edward Boening, formerly attached to the superintendent's office 
in San Francisco, to take charge of the Seattle office, succeeding 
District Superintendent R. T. Reid, whose resignation has been 
presented. A. 
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ELECTRICAL SECURITIES. 


The stock market continued to improve last week, closing dull, 
but slightly higher than on the last day of the preceding week. At 
all times during the week the tone of the market was strong. There 
Were no unexpected developments, an increase in investment buying 
was noted, the bond market improved and substantial proof that 
the crops are all right was seen. Seasonable dullness rules in the 
iron and steel markets, with prices showing a tendency to harden, 
and every indication of buving within the month. The money sit- 
uation shows better, money for over January maturities lending 
freely at lower rates. Call money is easy. The total of surplus 
bank reserves is $56,000,000, nearly three times that of a year ago. 
Reports from the West and South show easier conditions, with 
nothing to indicate stringency later. 

Chicago Commonwealth Edison July earnings exceeded all 
previous records for that month. Heavy demands for lighting 
service for Knights Templar illuminations will make August earn- 
ings break all former monthly records. 

Chicago City Railway July gross earnings were $863,558, or 
about four and one-half per cent above May and June. August 
figures indicate a new record, partially on account of convention 
trafic. Earnings from April 16 to July 31 are $2,926,058. 


DIVIDENDS: 


Brooklyn Rapid Transit Company; regular quarterly dividend 
of one and one-fourth per cent, payable October 1 to stock of rec- 
ord September 9. 

Elmira Water, Light and Railroad Company; regular semian- 
nual dividend of two and one-half per cent on the preferred, paya- 
ble September 1 to stock of record August 16. 

Gas and Flectric Securities; initial monthly dividend of seven- 
twelfths of one per cent. 

New York & Queens Electric Light and Power Company; regu- 
lar quarterly dividend of one and one-fourth per cent on the pre- 
ferred stock, payable September 1 to stock of record August 26. 

The American Telegraph and Cable Company has declared 
the regular quarterly dividend of one and one-quarter per cent, pay- 
able September 1 to stock of record August 31. 

The Underground Electric Railways Company, Ltd.. of Lon- 
don has declared an initial semi-annual dividend of one-half of one 
per cent on the income bonds for the half year ended June 30. 
This payment will be made in New York at the office of the New 
York Trust Company at the rate of $4.8666 per pound sterling. 

The Susquehanna Railway, Light and Power Company has 
declared a regular semi-annual dividend of two and one-half per 
cent on the preferred stock, payable September 1 to stockholders 
of record August 15. Books close August 15, reopen September 1. 


CLOSING BID PRICE FOR ELECTRICAL SECURITIES ON THE LEADING EX- 
CHANGES AS COMPARED WITH THE PREVIOUS WEEK, 


NEW YORK, 


Allis-Chalmers COoOmMmMon | x66 ne sae S4 ee a eG ae oo ee wa ea is 9 
Allis-Chalmers preferred .. 0.0... cece ccc eer eee eee seenaces 33 30 
Amalgamated COpper aessseesusosooruseroreeeseeeroorsaes. 657% HA 
American Tel. & Cable ..... ccc cc ccc cc ee ewe ee eee aceee S/) RA 
AMmMeërcam Tek & Tel - ists eid Mare iina rere E E A E h 131% 1333% 
Brooklyn Rapid Transit .............0 eee so eae brea te a al Sto a 77 77 
General Klectrig (is ohn eee vey otir neee eee weal has ae a Oe 144 143 
Interborough-Metropolitan Common Jo... cece eee ee ee eee ne 18% 17 
Interborough-Metropolitan preferred oo... ccc eee eee eee eee 483, 47 
Kings County Bleetrie sav oe ein es ee ae eo SS ew eek Oo 121 124 
Mackay Companies (Postal Telegraph and Cables) common 863%, 85 
Mackay Companies (Postal Telegraph and Cables) prefd... T4 73 
Manhattan Elevated eorserieserrinere 6s ter eae a E eee 131 128 
Metropolitan Street Railway co... 0. ee eee cece eee eee tees #18 *1S 
New York & New Jersey Telephone..... 20... cece eee eee 18 103 
U. 8, Steel COMMON ic coh osted 2 badd oe ar oe SS hate eRS 71% 711% 
U S. Steel preferred piso 06k dhe Bee oh a aon eee 116%, 1164, 
Western PONTO: ma eaka gadis ares ave in. dee a aah hea an pe orate ek fil 63 ty 
Westinghouse Common ......... cece ee eee ee ete e cece estes #0 59 
Westinghouse preferred ...... 0.0.0 cece eee erent ee tener “125 *125 


*Last price quoted. 


BOSTON. 

Aug. 22. Aug. 15. 
American Tel & Tel- ude ees o we tke bp eh eat Gada esto 134%, 1333 
Edison Elee. Iuminating ......esonuasuuanrananno neno eesn LHS Mey 256 
General FlectEIC rers errara eae tet ooh a BEE Oe Re RRR 144 143 
Massachusetts Electrice COMMON L000... cece cece eee ee eees 171; 16 
Massachusetts Electric preferred 00.00... ccc cee eee eee RIL» S149 
New England Telephone ooo... . 0.00 ccc ecw ec ee eee eee enaes 129 129 
Western Tel. & Tel, COMMON .4ce%4 0.4 aeea dane deeds fa oheke 15 15 
Western Tel. & Tel. preferred oo... 000000 ccc ee ec ee eee eee S4 S4 


PHILADELPHIA. 


AMENCHM “RANWANG esai ae kta ETA e 44 43 
Fiert Company Of yerle- seesi ieres r reae enen 11% 11 

Miectric Storage Rattery COMMON wo... cc. cece eee eee eee ees 40% 4915 
Flectrie Storage Bittery preferred oo..0.. 0. cc cee cee ees 49% qola 
Phladelphia Electric sressrcrereddisrert odurni ta beneir kia 15 154 
Philadelphia Rapid Transit ..000 0.000. c cece cee eee e een e eee yar, “0 

Philadelphia Traction ...... slab saet Re ca a ea E goat RB 825 
WENO, TEMG tho ad wiles Dee AS ahaa. o occ hues eats aa EE EA 445, 4a bg 


Chicago Railways, Series Loo... . ec ee ec eee e cece a ees 65 7o 
Chicago Railways, Series ? ooo... cece cee ee cee teen eceees 14 16 
A E N E odeere ete et ohne Nee 4 oat iare a aradeer N ac tie Ay aly 
Chicago CTO sasse Sed ag Sees SN ans teats alee nie eae at 117 117 
Commonwealth Edison ..........; PNO a S E hance hte E 111 - 111 
Metropolitan Elevated COMMON [.....c.ccce ccc ceeeeeeeceues 19 19 
‘fetropolitan Elevated preferred ......00 ccc cc cue cece eeeecs 61 61 
National Carbon common ooo... 0. cece eee e eee ec cee e ee eenee 11935 11714 
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PERSONAL MENTION. 


F. R. JARBEUA, of Indiana, has succeeded W. L. Ford. re- 
signed, as manager of the Green County (Ill.) lines of the Central 
Union Telephone Company. 

F. E. NEWBERRY, of Kankakee, ill, has assumed the sup- 
erintendency of the electric and gas departments of the Lee 
County Lighting Company at Dixon, IM. 

C. C. BOTHWELL, formerly with the Canadian Eleetrical 
Vews, has severed his connection with that journal and will open 
a district sales office for a Montreal electrical firm. 


HENRY L. DOHERTY has resigned as president of the Ameri- 
can Gas and Electric Company, and R. E. Breed, formerly vice- 
president, has been elected to succeed him. Mr. Doherty remains 
a director. - 

W. LEON PEPPERMAN, assistant to Theodore P. Shonts, 
president of the Interborough Rapid Transit Company, has returned 
to New York after a six weeks’ vacation trip, which he spent in 
motoring through England and on the Continent. 

JOSEPH O'HARE, for several years connected with the McKin- 
ley lines as superintendent of the Morris-Princeton division, has 
heen elected general manager of the Chicago, Aurora and De Kalb 
Railway to succeed W. C. Cram, who resigned. Mr. O'Hare will 
assume his duties September 1. 

H. A. STRAUSS, vice-president and chief engineer of the Falk- 
enau Electrical Construction Company, Chicago, I.. hag been ap- 
pointed consulting engineer of the Alton, Jacksonville & Peoria 
Railway Company, to undertake the design of the extension of this 
system. The proposed extension wfll run to Jerseyville, I, involv. 
ing about twenty miles of roadbed, track and overhead construc- 


tion. 

V. F. HAMMEL, engineer in charge of the Pittsburg office of 
J. B. Hogg, civil and mining engineer, has recently resigned his 
position. Mr. Hammel will take charge of the design and construc- 
tion of the public water supply and power house improvements 
for the Union Utilities Company, Morgantown, W. Va. The work 
consists of the construction of a 75.000,000-gallon storage reservoir, 
a concrete gravity dam and miscellaneous power house improve- 
ments. 

DR. W. H. TOLMAN has been designated by the State Depart- 
ment as a delegate on the part of the United States to the Inter- 
national Congiess on Workmen's Insurance, to be held at The 
Hague, September 6-9. Dr. Tolman is at present the director 
of the American Museum of Safety and chairman of the American 
Executive Committee of the International Committee on Social 
Insurance. Among the questions to be discussed at this conven- 
tion is the extension of social insurance to include others than 
workmen. This movement includes small trades people, and con- 
templates making provision for widows and orphans as well as 
insuring against unemployment. 


OBITUARY. 


THEODORE P. BAILEY, assistant manager of the Philadelphia 
district of the General Electric Company, a pioneer worker in elec- 
tric lignting in the middle west and the first man to introduce elec- 
tric railways west of the Allegheny Mountains. died at-his home 
at Mount Airy, Philadelphia, atter an operation for appendicitis. 


Theodore P. Bailey was born in Covington, Ky.. August 17, 
1856. Atter newspaper work at Princeton, Mi. where he had at- 
tended school, Mr. Bailey studied shorthand and became court re- 
porter at Morris, IN. Court work awakened a desire to become a 
lawyer, and he studied law at night, while reporting in Joliet. In 
1881 Mr. Bailey located at Ottawa, where he was associated with 
James H. Eckles and was admitted to the bar. Later he removed 
to Chicago, where he became associated with Gen. A. K. Stiles. 
one of the original backers of the Van Derpoele Electric Company, 
and in 1883 Mr. Bailey became identified with these electrical in- 
terests. The Thomson-Houston Electric Company needed a good 
man in its Chicago office. and in 1\85 T. P. Bailey was their west- 
ern representative. When the Thomson-Houston company was 
merged into the General Electric Company, Mr. Bailey continued 
in immediate charge of its street-railway business in the Chicago 
district, later becoming assistant manager of that office. In 1905 
he resigned his position to go into the railway contracting Dusi- 
ness as vice-president and general manager of the L. E. Mvers 
Company, Chicago, where he remained until 1907. After nearly a 
year in charge of the automobile department of the St. Louis Car 
Company, in the fall of 1908 Mr. Bailey returned to the General 
Electric Company as assistant manager of the Philadelphia dis- 
trict. Where he was engaged until his death, 


For many years Mr. Bailey was the most widely known man 
in Street-railway circles in the west. He was among the first to 
project electric lighting systems in the middle west and was inter- 
ested in establishing the first installations in such cities as Des 
Moines, Omaha, Topeka, St. Louis, Kansas City, Minneapolis and 
St. Paul. He was a man of wide acquaintance in his chosen pro- 
fession and leaves behind a host of friends to mourn hbis loss. He 
had been ill but a short time when an operation was pronounced 
necessary, but the best medical skill could not save him. The 
widow and one child survive. The tuneral was held on Tuesdav 
morning at his late home in Philadelphia, 
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NEW PUBLICATIONS. 


THE WIRELESS BLUE BOOK for 1910 has appeared, and is 
an advance over last year’s publication, both in appearance and in 
contents. It is published by Modern Electrics, New York City. 


THE ELECTRIC LIGHTING OF AUTOMOBILES.—Under this 
title the engineering department of the Nationa! Electric Lamp 
Association has issued a bulletin supplying technical information 
on automobile illumination. Numerous head lights and side lights 
are illustrated and diagrams of several generator devices are in- 
cluded. Comparative curves of the illumination produced by 
acetylene and electric lights show the excellence of electricity 
for this work. 


BULLETIN OF AMERICAN REPUBLICS.—The July and 
August numbers of the Bulletin of the International Bureau of 
American Republics are devoted to the annual review of the com- 
mercial and economic conditions and progress of the twenty-one 
republics on the North and South American continents and their 
tributary islands. The 390 pages in these two numbers contain a 
great mass of valuable information that it should be desirable for 
those interested particularly in the Latin American countries to 
possess. 


A. E. G. ZEITUNG.—The August number of the Allgemeine 
Elektricitits Gesellschaft Zeitung contains a number of articles of 
much interest. Among these are the concluding article on the 
company's turbines, a well-illustrated article describing several 
water-power plants, a description of the uses of electricity at a 
large machinery works at Stettin, Germany, a further installment 
in the serial by Dolivo-Dobrowolsky on the measurement of electric 
currents, and a description of an electrically operated machine for 
piling up long telephone and similar poles. 


PROPOSALS. 


POST OFFICE, GREENSBURG, PA.—The office of the Super- 
vising Architect, Washington, D. C., will receive sealed bids until 
September 26, for the construction, complete, (including plumbing. 
gas piping, heating apparatus, electric conduits and wiring), of the 
United States Post Office at Greensburg, Pa., in accordance with 
drawings and specification, copies of which may be obtained from 
the custodian of site at Greensburg, Pa., or at the Supervising Archi- 
tect’s office. 


NAVY DEPARTMENT SUPPLIES.—The Bureau of Supplies 
and Accounts, Navy Department, Washington, D. C., will open bids 
on naval supplies on the dates given below. Bidders interested 
therein should make early application for copies of the schedule, 
giving the schedule numbers desired. Schedules can be obtained 
from the Navy Peay Office nearest each navy yard. Bids will be 
asked on the following supplies: 


Date of Delivery at Schedule 
opening, Material. Quantity, Navy Yard. Number. 
August 30—Cross arms, pins, etc. Miscellaneous Las Animas, Colo... .2898 
Turbo-generators and 11 sets....... Various ....sessesssso 2792 
accessories, tive- 
kilowatt. 


Wire, copper, bare... 10,000 feet.... Las Animas, Colo....2808 
| 


INDUSTRIAL ITEMS. 


WICKES BROTHERS, Saginaw Mich.. recently issued their 
August stock list superseding all previous issues. The company 
makes a specialty of complete plants, either for wrecking or for 
sale ag going concerns. 


THE JOSEPH DIXON CRUCIBLE COMPANY, Jersey City, 
N. J.. recently issued the August issue of Graphite. The number 
contains a number of valuable points on lubrication, which are 
especially applicable to automobiles. 


THE STEWART-HOWLAND COMPANY, Boston, Mass., has 
mailed a fiver illustrating the Stewart-Howland series multiple sys- 
tem for lighting automobiles, Any style of series or multiple lamp 
and any style or voltage of battery may be used. The leaflet gives 
a list of the prices of material needed for the lighting system. By 
putting in a separate circuit, headlights may also be added to the 
equipment. 


THE ROME WIRE COMPANY, Rome, N. Y., has issued a book- 
let of price lists and useful information pertaining to wire, both 
bare and insulated for electrical purposes. The book was pre- 
pared not only to acquaint the trade with the various copper wire 
products, but also to give accurate and complete data for reference. 
Illustrations, a number of them in color, do much to show the 
reader the exact appearance of the company's product. 

ABELES & TAUSSIG, St. Louis, Mo.. dealers in cypress poles 
and oak ties, state that they have a large stock on hand and are 
in a position to fill orders of any size. Among other shipments of 
poles and ties was one to the Taylorville, M., Railway, Light, 
Heat and Power Company. Another shipment of six hundred cars 
of lumber, ties and piling was sent to the Atlantic, Northern & 
Southern Railway Company. 


THE FEDERAL ELECTRIC COMPANY, Chicago, Ill, mentions 
in the August number of The Federalist, the lighting of the Gimbel 
Store in Philadelphia. In one section of this store which is shown 
by an illustration, the ninety-six arc lamps formerly used have been 
replaced by an equal number of Federal No. 756 ceiling clusters. 
A folder enclosed with this booklet describes and illustrates the 
Federal street board for outdoor tungsten lighting. 
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CHARLES L. KIEWERT COMPANY, New York, N. Y., recently 
distributed to moving-picture operators a folder of instructions on 
the use of “Bio” carbons. The advantage of such carbons, states 
the folder, lies in the fact that they are not merely adapted to 
moving picture machines but are designed especially for this pur. 
pose. In addition to the printed directions a diagram is given 
showing the setting of carbons for direct-current and for alternat- 
ing-current service. 


THE JOSEPH DIXON CRUCIBLE COMPANY, of Jersey City, 
N. J., has just distributed an attractive little booklet of envelope 
size on their paint for steel cars. The booklet not only goes into 
the merits of the Dixon paint for this service, but illustrates a 
number of different types of steel cars upon which Dixon’s paini 
has given excellent service. The booklet also contains color chips 
showing the four colors in which Dixon’s Silica-Graphite steel 
car paint is made. 


THE CUTLER-HAMMER MAUFACTURING COMPANY, an- 
nounces in a recent bulletin that it has perfected arrangements to 
manufacture and market the “Kohler System” automatic controlling 
devices. The Cutler-Hammer Company has taken over all the data 
and records of Kohler Brothers and have retained the Services of 
their experts as well. The booklet in which this announcement is 
made is very attractively prepared and contains inserts illustrat- 
ing motor equipment of various types. 


THE UNION SWITCH AND SIGNAL COMPANY, Swissvale, 
Pa.. describes in a recent booklet its multiple-unit electric inter- 
locking system. In addition to the complete description of the 
operation of this system numerous diagrams are given. The com- 
pany is also sending out an electro-mechanical catalog for 1910. 
One of the features of the apparatus described therein is the com- 
bination power interlocking and mechanical interlocking. This 
booklet also contains a number of diagrams. 


THE INVINCIBLE ELECTRIC BANK PROTECTION COM- 
PANY, of Monroe, Wis., manufacturing electric burglar-alarm sys- 
tems, steel filing cases, safe deposit boxes, steel desks, and safe 
cabinets, was on August 16 awarded the contract amounting to 
$3,269.75 for the steel desks to be installed in the assembly cham- 
ber of the new Wisconsin State Capitol Building, Madison, Wis 
The company has recently opened up a branch agency in New 
York City, in charge of Philip Abrahams and Francis Koref, with 
Offices at 29-31 Liberty Street. 


THE KELLER MANUFACTURING COMPANY, Philadelphia. 
Pa., recently issued circular No. 46, suggesting sales plans for com- 
panies handling the Keller-Santo vacuum cleaners. This bulletin 
suggests a number of “Things to do” in August which will not only 
produce sales in that month, but will serve as a solid foundation 
for future sales. One of the points made is that the central-station 
companies are as anxious to get this new business as is the vacuum 
cleaner sales agent; hence the two interests can co-operate and 
gain the advantage which combined effort will bring. The bulletin 
contains a number of other equally valuable suggestions. 

W. & L. E. GURLEY, Troy, N. Y., announce in their 1910 cat: 
alog that in connection with the manufacture of civil engineers 
and surveyors’ instruments they have established a department for 
the production of physical and scientific apparatus of all kinds. 
This revised and enlarged catalog is divided into sections and 
the finding of any piece of apparatus is greatly facilitated. The 
sections listing apparatus for the measurement of induction, mag- 
netometers, inclinometers, variometers, resistance boxes, Wheat- 
stone bridges, etc.. are of especial interest. The book is nicely 
bound in cloth and exceedingly well illustrated. 


THE KINETIC ENGINEERING COMPANY, of Philadelphia. 
Pa., has published an attractive sixteen-page pamphlet on modern 
organ blowing by means of Kinetic organ blowers: It gives a his- 
torical review of the evolution of the pipe organ from ancient times 
to the present, calling attention particularly to the primitive 
methods of organ blowing formerly in vogue. The Kinetic blowers 
are described and a large number of views of churches and other 
institutions using them are shown. These motors are electrically 
driven and are very quiet running. They do not heat the air and are 
easily installed for any type of pipe organ. Either alternating: 
current or direct-current motors are supplied. Rr 

THE WESTINGHOUSE ELECTRIC AND MANUFACTURING 
COMPANY, Pittsburg, Pa., has recently received an order from La 
Blanca and Anexas Mining Company for forty motors to be used in 
the company’s mill at Pachuca, Mexico. The motors ordered range 
in size from five horsepower on the pulp thickeners to seventy-five 
horsepower on the tube mills. The order also includes seven 25 
kilovolt transformers and one twelve-panel switchboard. The West- 
inghouse Company has also recently received an order from the 
Mexican-North Western Kailroad Company, The order includes 1* 
induction motors, aggregating 3,736 horsepower, of the types MS and 
HF, ranging from three to 200 horsepower. These motors will be 
shipped to the company’s property at Madera, Chihunhua, Mexico. 
to be used in the operation of its saw and planing mills. ‘ss 

THE YALE & TOWNE MANUFACTURING COMPANY. a 
York, N. Y., is distributing advance copies of its new lock an 
hardware catalog. This is a loose leaf catalog, as is also its 
accompanying price book. The hook contains upward of 900 pases 
the bulk of the edition being on the finest coated paper with more 
than 4,000 new illustrations made especially for this work. | 
most noticeable feature of the book typograyhically is the omission 
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of all rules, both vertical and horizontal. By a careful arrange- 
ment of type the important matters are emphasized as clearly as 
Wy the old metnod of separating them by vertical and horizontal 
rules. Monotype composition was used throughout. The extensive 
line of Yale door-closing devices, embracing not only the well- 
known Blount door check, but a variation of this which permits 
the door to be held open at will (also a double-acting check and 
checking floor hinge( are very fully illustrated and described. The 
company’s line of miscellaneous hardware is alphabetically ar- 
ranged, and is illustrated largely by half-tone pictures produced 
from photographs. An important improvement in the illustrations 
consists in showing various types of locks and miscellaneous hard- 
ware as in use. This applies not only to such items as locks and 
latches (which are shown mounted on a sample board prepared 
like an actual door), door checks, etc., but also to casement ad- 


justers. 
DATES AHEAD. 


Telephone and Telegraph Engineers’ Second International Con- 
ference. Paris, France, September 4-11. 

International Association of Municipal Electricians. Annual 
convention, Rochester, N. Y.. September 6-9. 

Associations of Edison Iluminating Companies, Annual con- 
vention, Frontenac, N. Y.. September 6-9. 

Old Time Telegraphers’ and Historical Association and the 
Society of the United States Military Telegraph Corps. Twenty- 
ninth annual reunion, Chicago, Ill., September 8-10. 

New England Section, National Electric Light Association. 
Fall convention, Pleasant Point. New London, Conn., September 


13 and 14. 
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International Congress of Radiology and Electricity. Brussels, 
Belgium, September 13, 14, 15. 

Pennsylvania Electric Association. Convention. Glen Summit 
Springs, Pa., September 14-16. 

National Association of Cotton Manufacturers. Semi-annual 
meeting, Portsmouth, N. H., September 15 16, 17. 

Pacific Coast Electrical Exposition, San Francisco, Cal., Sep- 
tember 17-24, 

Colorado Electric Light, Power and Railway Association, Next 
convention, Glenwood Springs, Colo.. September 21, 22 and 23, 

Kansas Gas, Water, Electric Light and Street Railway Asso- 
ciation. Annual meeting, Kansas City, Kan., September 27 and 28. 

Vermont Electrical Association. Annual meeting, Brandon, Vt., 
September 28 and 29. 

Denver Electric Show. Colorado Flectric Club, Denver, Colo., 
October 8-15, 

American Street and Interurban Railway Association. Annual 
convention, Atlantic City, N. J.. October 10-14. 

American Society of Municipal Improvements. Annual conven- 
tion, Erie, Pa., October 11-14. 

Railway Signal Association. Annual meeting, Richmond, Va., 
October 12-15. 

American Electrochemical Society. Eighteenth general meet- 
ing, Chicago, Ill., October 13-15. 

American lron and Steel Institute. First meeting, New York 
City, October 14 and 15. 

American Association of Electric Motor Manufacturers. Semi- 
annual meeting. Chicago, November 14-16. 

Alabama Light and Traction Association, Next meeting, Annis- 
ton, Ala., November 21-23. 


RECORD OF ELECTRICAL PATENTS. 


Issued (United States Patent Office) August 16, rgro. 


967,151. INDICATOR FOR ARC-LAMPS. Joseph H. Allen, Chicago, 

ll.. assignor to General Electric Company. Filed Jan. 23, 1908. 
A normally concealed signal is exposed to view when a trigger 
is tripped by the carbon holder. 

967.139. METHOD OF REDUCING ORES. Frederick M. Becket, 
Niagara Falls, N. Y., assignor to Electro Metallurgical Company. 
Filed March 24, 1908. The method of reducing ores consists in 
passing through a molten bath containing a compound of a 
metal and a reducing agent an electric current carried by a 
metallic electrode depending into the bath, and cooling the elec- 
trode to protect it from the bath and reduction products. 

967.171. LOW-SPEED CIRCUIT-CONTROLLER. Fred B. Corey. 
Schenectady, N. Y., assignor to General Electric Company. Filed 
May 20, 1909. A low-speed circuit-controller comprises a worm, 
a worm-wheel adapted to be driven in either direction by the 
worm, means acting directly on the worm to limit the range of 
movement of the wheel and adjustable to vary the range, and 
two sets of contacts arranged to be closed respectively when the 
wheel reaches the two limits of its range of movement, 

967.186. CONTROL SYSTEM FOR ELECTROMAGNETS. Jay H. 
Hall, Cleveland, Ohio, assignor to The Electric Controller and 
Manufacturing Company, Cleveland. Ohio. Filed May 13, 1910. 
These are connections constructed and arranged to cause ener- 
gizing currents to flow successively through the winding in op- 
posite directions and to interrupt the second energizing current 
when it reaches a predetermined value, 

967,190. SWITCH FOR ELECTRIC TOOLS. Louis A. Hauck, Cin- 
cinbati, Ohio. Filed Jan, 27, 1909. An electric switch for port- 
able electric tools comprises terminals and a movable contact 
piece for making and breaking the circuit between the termi- 
nais (the terminals and contact piece being mounted in a pro- 


tected position on the body of the tool), a thumb-piece capable | 


of reciprocation, and spring-pressed means adapted to carry the 
thumb-piece frem an intermediate position to one or the other 
of its extreme positions (the thumb-piece and spring-pressed 
means being mounted upon the handle of the portable tool), 
and means for connecting the thumb-piece and the contact piece. 

967.192, RELAY FOR BLOCK-SIGNAL SYSTEMS. Laurence A. 
Hawkins, Schenectady, N. Y., assignor to General Electric Com- 
pany. Filed Feb. 19, 1906. Renewed March 4, 1908. There is a 
movable contact member having operative positions on both 
sides of its off-position and means operative upon the de-ener- 
gizing of the relay for locking this member in off-position, means 
are provided for unlocking the member automatically when the 
relay is energized. 

967,200. ELECTROLYTE AND METHOD OF ELECTRO-DEPOS- 
ITING ZINC. Edward F. Kern, Knoxville, Tenn.. assiguor of 
one-half to Percy S. Brown, New York, N. Y. Filed Sept. 1. 
1909. A process of electro-depositing zinc consists in electro- 
Ivzing a solution containing fluosilicate of zinc, fluositicate of 
a metal which stands higher in the solution pressure series 
than zinc, an organic addition agent and ammonium fluoride. 

967,204. MAGNETO-TELEPHONE. Oscar M. Leich. Genoa, T., 
assignor to Cracraft-Leich Electric Co., Genoa, IN. Filed June 
19, 1908. A wall telephone is described. 


967.210. ELECTRIC-MOTOR CONTROL. Lloyd V. Lewis, Wilkins- 
burg, Pa., assignor to The Union Switch & Signal Company. 
Swissvale, Pa. Filed April 9, 1910. A transformer is connected 
to the motor windings, the direction of rotation of the motor 
being controlled by controlling the direction of How of current 
througn the transformer, 


967.217. TRANSMITTER. Hans S. Mattison. La Crosse, Wis., as- 
signor to Vote Berzer Company, La Crosse, Wis. Filed March 
22, 1909. The diaphragm has in its face a peripheral groove, 
and a resilient gasket lies partly within this groeve and between 
the diaphragm and the faceplate of the transmitter care. 


967.222. RELAY. Daniel J. McCarthy. Wilkinsburg, Pa.. assignor 
to The Union Switch & Signal Company, Swissvale, Pa. Filed 
March 5, 1910. A relay comprises a vane capable of assuming 
three control positions, a magnetic field and a winding therefor, 
tending to move the vane in one direction when energized by 
alternating current; a second magnetic field and two oppositely 
connected windings therefor, the second field tending to limit 
the movement of the vane to one of its control positions when 
one of its coils is energized by alternating current, and permit- 
ting the movement of the vane under the influence of the first 
magnetic field to another of its control positions when both of 
the oppositely connected coils are energized by alternating cur- 
rent, 

967.233. ELECTRIC INCANDESCENT LAMP AND CONNECTIONS 
THEREFOR. William J. Phelps, Detroit, Mich.; J. Wiley 
Phelps, administrater of said William J. Phelps, deceased. as- 
signor to William C. Harris, Detroit, Mich. Filed Jnly 15, 1907, 
At the end of a flexible conductor cord is a three-position switch 
for connecting up the lamp to the circuit independently or in 
circuit with a resistance. 


234. FLUID-PRESSURE REGULATOR. Thomas S. Pukernd. 
Pittsburg, Pa., assignor to Westinghouse Electric & Manufac- 
turing Company. Filed Oct. 3, 1906. Includes a motor-driven 
pump, ete, 


967,237, ELECTRIC HOIST. August Rausch, Berlin, Germany, as- 
signor to General Electric Company. Filed March 2, 1910. A 
controller permits the motor to act as a braking generator 
during the descent of the cage or for automatic stopping, 


2410. COIL-SUPPORTING STRUCTURE FOR DYNAMO-ELEC- 
TRIC MACHINES. Joseph T. Roberts, Wilkinsburg, Pa.. as- 
signor to Westinghouse Electric & Manufacturing Company, 
East Pittsburg. Pa. Filed Nov. 6, 1908. An armature winding 
comprising è plurality of coils has coil ends which extend be- 
yond the core member; a movable member is adapted to rotate 
within the core member; brackets are secured to the stationary 
frame, and baffle plates supported by the brackets form a cham- 
ber adjacent to the end of the machine. 


245. ELECTRICALLY-OPERATED CONTROL MECHANISM 
FOR PNEUMATIC OPERATING DEVICES. Harold Rowntree. 
Chicago, I.. assignor to National Pneumatic Company. Filed 
a 2, 1908. An electrically controlled door-operating mech. 
anism. 
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967,254. TURBO-GENERATOR CONSTRUCTION. Charles H. 
Smoot, Chicago, Ill., assignor to General Electric Company. Filed 
Jan. 2, 1906. A rotor for a dynamo-electric machine comprises 
a cylindrical core having a group of insulated conductors ex- 
tending longitudinally of the core in a radial slot therein, end 
disks for interconnecting the conductors, the radially innermost 
conductors being connected to the outermost disks respectively, 
and the disks being each provided with a slot corresponding in 
size to the conductor or conductors passing through the same. 


967,276. MICROTELEPHONE. John N. Wallace, La Crosse, Wis., 
assignor to Vote-Berger Company, La Crosse, Wis. Filed March 
22, 1909. A microtelephone comprises a handle member, a re- 
ceiver and a transmitter, the handle member being composed of 
two half-tuhbular members and two binding members adapted to 
hold the half-tubular handle members together. ° 


967,280. MAGNETIC BLOW-OUT. Harold E. White, Schenectady, 
N. Y., aSsignor to General Electric Company. Filed Feb. 4, 1910. 
_A blowout magnet has two coils, one normally in circuit and 
the other normally inactive but provided with terminal mem- 
bers against which an arc between separable contacts is blown 
by the field produced by the first coil. Plates having adjacent 
edges near the contacts curve away in the direction in which 
the arc is blown, whereby an arc springing from the contacts 
to said members places the second coil in series with itself and 
is blown along the plates by the combined fields of both coils. 


967,281. MAGNETIC BLOW-OUT. Harold E. White, Schenectady, 
N. Y., assignor to General Electric Company. Filed February 4, 
1910. Similar to the preceding. 


967,283. SPAKKING PLUG. Krut C. Wideen, New York, N. Y., 
assignor to Arc Spark Manufacturing Company, New York, N. Y. 
Filed January 25, 1906. Describes a chambered-plug type of 
spark plug in detail. 


967,295. BRAKING ALTERNATING-CURRENT MOTORS. Ernst F. 
W. Alexanderson, Schenectady, N. Y., assignor to General Elec- 
tric Company. Filed June 4, 1906. The method of braking an 
alternating-current motor of the commutator type consists in 
connecting the armature to the source, and connecting the field 
in shunt to the armature through a phase-shifting device 
adapted to shift the phase of the voltage impressed on the field 
substantially ninety degrees from the voltage of the source, and 
controlling the phase of the voltage impressed on the field to 
vary the braking effect. l 


967,296. ELECTRIC BRAKING. Ernst F. W. Alexanderson, Schenec- 
tady, N. Y., assignor to General Electric Company. Filed Feb- 
ruary 19, 1908. The method of braking electrically in systems 
employing a plurality of motors of the commutator type adapted 
to drive a common load, consists in operating a portion of the 
motors as generators driven by the load and excited from the 
source of current supply, and operating other of the motors as 
generators driven by the load to return power to the source, the 
latter portion of the motors being excited differentially by the 
current generated in the first-mentioned motors and by the cur- 
rent returned to the source. 


967,323. CLUTCH ARRANGEMENT FOR ARC-LAMPS. Tito Livio 
Carbone, Berlin, Germany, assignor to The Firm of Carbone- 
Licht-Gesellschaft M. B. H., Berlin, Germany. Filed March 5, 
1907. An electric-arc-lamp clutch comprises a vertically oscil- 
lating rod, a pair of plates loosely pivoted by one end to the 
lower part of the rod, the end of the plates farthest from the 
rod being provided with holes for the passage of the light-giving 
carbon, the hole in the upper plate being somewhat larger than 
that in the lower, the two plates when raised holding the car- 
bon by two inner edges of the lower plate and one inner edge 
of the upper plate. 

967,325. WIND-WHEEL ELECTRIC GENERATOR. Alfred Carl- 
son, Klamath Falis, Ore. Filed August 9, 1909. The mill drives 
the generator directly through a worm gear. 


967,344. SPARKING IGNITER. George F. Dillig, Baltimore, Md. 
Filed April 6, 1908, Includes a rocking electrode and means 
for operating it. 


967,360. INSULATION-BAG FOR CONDUITS. Anton Funke, Wes- 
tig, Germany, assignor to The Papyrus Artificial Paper Manufac- 
turing Company, Hoboken, N. J. Filed July 16, 1909. A bag for 
the insulation of conduits consists of a piece of fibrous material 
which is provided with successive cross crinkles or folds and 
the edges of which are secured together to form a tube, 


967.361. ALTERNATING-CURRENT MOTOR. Valère Alfred Fynn, 
London, Fngland. Filed January 29, 1909. In combination with 
an inducing member provided with a main inducing winding, is 
an induced member provided with a commuted winding and a 
winding permanently closed on itself, a neutralizing winding on 
the inducing member being connected with the commuted wind- 
ing that the current passing through one will bear a constant 
ratio to the current passing through the other. Means are also 
provided for varying the ampere turns of the neutralizing wind- 
ing. 

967,362. ALTERNATING-CURRENT MOTOR. Valère Alfred Fynn, 
London, England. Filed May 8, 1909. Similar to the preceding. 


967,363. ALTERNATING-CURRENT MOTOR. Valère Alfred Fynn, 
London, England. Filed July 9, 1909. Similar to No. 967,361. 
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967,386. SYSTEM OF CONTROL FOR ALTERNATING-DIRECT- 
CURRENT MOTORS. Ray P. Jackson, Wilkinsburg, Pa., as- 
signor to Westinghouse Electric & Manufacturing Company. Filed 
December 18, 1905. There are translating devices and means 
for adjusting the circuit relations thereof in accordance with 
the character of energy that may be supplied thereto, and means 
for preventing a supply of energy to the translating devices 
until the circuit connections thereof correspond to the character 
of the energy to be supplied thereto. 


967,387. SYSTEM OF CONTROL FOR ALTERNATING-DIRECT- 
CURRENT MOTORS. Ray P. Jackson, Wilkinsburg, Pa., assignor 
to Westinghouse Electric & Manufacturing Company. Filed De- 
cember 18, 1905. Similar to the preceding. 


967,388. ELECTRICAL CUT-OUT DEVICE. Ray P. Jackson, Wil- 
kinsburg, Pa., assignor to Westinghouse Electric & Manufac- 
turing Company. Filed March 3, 1906. In combination with 
stationary terminal pieces, are fuse-holding terminal pieces, a 
fuse mounted in the fuse-holding terminal pieces, and an insu- 
lating box or casing the bottom of which is open and the sides 
of which support the fuse-holding terminal pieces. 


967,389. ALTERNATING-DIRECT-CURRENT SYSTEM OF CON- 
TROL. Ray P. Jackson, Wilkinsburg, Pa., assignor to Westing- 
house Electric & Manufacturing Company. Filed December 18, 
1905. Renewed March 15, 1909. Similar to No. 967,386. 


967,398. MECHANICAL CONTROLLER FOR ELECTRIC CUR- 
RENTS. David L. Lindquist and David Larson, Yonkers, N. Y., 
assignors to Otis Elevator Company, Jersey City, N. J. Filed 
October 30, 1907. In combination with one or more electric 
switches, are cams for actuating the switches, a shaft to rotate 
with the cams, connections for actuating the shaft, an additional 
cam connected to rotate with the shaft, a cam sleeve loose on the 
shaft, one or more additional switches and one or more cams 
carried by the sleeve for actuating the switches, and automatic 
means normally held inoperative by the additional cam rotating 
with the shaft, for rotating the loose sleeve. 


967,404. OUTLET-BOX. Norman Marshall, Newton, Mass., assignor 
to Arrow Electric Company, Hartford, Conn. Filed October 31, 
1908. An outlet box is provided with two walls which are sub- 
Stantially at right angles to each other, an aperture through 
One wall, and a screw-threaded nipple extending through the 
aperture and provided with a head arranged to engage the in- 
terior of the other wall and to be held from turning by such 
engagement, whatever the position of the nipple in the aperture. 


967,409. TELEPHONE SIGNAL ATTACHMENT. Wenceslaus F. 
Mikolasek, Scotland, S. D., assignor of one-fifth to John F. 
Schmidt, one-fifth to Frank L. Wheeler, and one-fifth to Petie 
O. Stonebraker, Scotland, S. D. Filed March 9, 1909. A tele- 
phone system comprises a base, springs mounted on the base 
adapted for engagement upon the raising of the receiver of the 
telephone to close a buzzer circuit to the telephone line, springs 
disposed on the base for normally opening a talking circuit 
through a telephone and springs mounted on the base adapted 
to close the telephone circuit through the receiver. 


967,458. SHADE-HOLDER. Edwin T. Stoddard, Whittier, Cal. Filed 
July 28, 1909. A shade comprises a dished body portion, studs 
secured thereto near the upper end thereof, an M-shaped com- 
pression spring mounted on the outer side of the shade and se- 
cured to the studs, loops formed in the extremities of the spring 
and a band secured at its ends to the loops for holding the 
shade in position. 

967,469. X-RAY APPARATUS. Harry F. Waite, New York, N. Y. 
Filed July 5, 1906. An X-ray apparatus comprises a supporting 
frame having pairs of spaced side members, a slide in sliding 
engagement with each pair of spaced side members, an X-ray 
tube housing mounted on horizontal pivots in the slides, a tube 
connected with the supporting frame, and a counter-balance 
weight in the tube connected to the slides. 


967,472. CLOTH-CUTTING MACHINE. John Robert Warren and 
Thomas Barnard, Toronto, Ontario, Canada, assignors to East- 
man Machine Company Limited, Toronto, Canada. Filed June 
13, 1908. Serial No. 438,296. A cloth-cutting machine comprises 
two laterally disposed magnet coils, pole-piece members for the 
magnet coils formed with an annular chamber for the arma- 
ture, a bearing for one of the journals of the armature shaft 
connected to one side of the pole-piece members, a main frame 
having an annular armature chamber connected to the other 
side of the pole-piece members, a bearing in the main frame for 
the other journal of the armature shaft, the main frame having 
a number of perforations surrounding the last-mentioned bear- 
ing, air ducts formed through the armature, a fan revoluble 
with the armature for creating a suction through the air ducts, 
a knife and operable means actuated by the armature for caus- 
ing the motion of the knife cooled by the air passing through 
the perforations in the main frame. 

967,474. BRUSH-HOLDER. Robert B. Williamson, Milwaukee, Wis., 
assignor to Allis-Chalmers Company. Filed October 6, 1909. 
A brush holder comprises a clamp having two parts which 
embrace a section of the stud and are secured together at 
diagonally opposite corners of the stud, a pivoted arm secur 
to the side of one of these parts, and a brush carried by the arm. 


967,475. TELEPHONE SYSTEM. Charles S. Winston, Chicago. Ill. 
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August 27, 1910 


assignor to Kellogg Switchboard and Supply Company, Chicago, 
Il. Describes connections of supervisory signals, etc. 


967,508. ELECTRIC-LIGHT BUTTON. Joseph Fortas and Joseph 
R. Jackson, Memphis, Tenn. Filed December 3, 1909. A turn- 
button consists of a body portion formed with a chamber ter- 
minating at One end in a reduced opening, and a clasp held in 
the chamber and embodving relatively flat jaws terminating in 
transversely rounded tongues which protrude through the open- 
ing. 

967,527. BRUSH-HOLDER. Earle R. Knight, Norwood, Ohio, as- 
signor to The Bullock Electric Manufacturing Company. Filed 
February 4, 1905. A brush holder comprises side plates formed 
of separate sheet-metal punchings, means for holding the side 
plates at a predetermined distance apart, comprising tubes 
having their ends expanded in openings in the side plates and 
spacing sleeves mounted on the tubes, a support for the brush 
holder, and bolts passing through the tubes for fastening the 
holder to the support. 

967,534. DEVICE FOR ATTACHING SHADE-HOLDERS TO SOCK- 
ETS. Anker S. Lyhne, Bridgeport, Conn. Original application 
filed February 18, 1909. Divided and this application filed June 
16, 1909. An attaching device comprises a body with a flange 
having an internal groove and slots and a spring locking sleeve 
having lugs which engage the groove in the locking position 
and spring into the slots in the unlocking position, the inner 
sides of the lugs comprising grooves adapted to receive the 
rib on a socket shell, and means for operating the sleeve. 


967,564. CABLE-HANGER. Charles E. Robinson, La Crosse, Wis., 
assignor of one-third to Frank L. Shuman, La Crosse, Wis., and 
one-third to Joseph A. Becker, Milwaukee, Wis. Filed August 
19, 1907. A cable-hanger comprises a clip formed of a single 
wire bent at its middle portion to form a closed eye with its 
ends twisted and bent to form a pair of twin hooks in approxi- 
mately parallel planes with the plane of the eye, and a flexible 
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967.590. MANUFACTURE OF STEEL. William R. Walker, New 
York, N. Y. Filed April 21, 1906. The method described con- 
sists in treating iron in an open-hearth furnace or Bessemer 
converter and removing therein silicon, thence charging the 
metal into a mixer and removing therefrom from time to time 
as required charges of the metal and treating them in an elec- 
tric furnace having a nonoxidizing atmosphere. 


967.597. DIFFERENTIAL GALVANOMETER. John L. Zander, 
Newark, N.J. Filed March 16, 1910. The instrument comprises 
a pair of horseshoe magnets and a wire-wound coil encircling 
a pole member of each magnet and moving relatively to the 
pole member, the pole members tapering toward the pole ends. 


967.631. ELECTRIC TERMINAL. Eduard Gerhardt, Jr., Mauer, 
near Vienna, Austria-Hungary. Filed October 15, 1908. In com- 
bination with a body of insulating material having formed 
therein two passages both adapted to receive conductors, is 
an electric terminal having two arms or members engaging 
opposite walls of one of the passages, and a third member ex- 
tending from one edge of the connection between the arms into 
the other of the passages. 

967,632. COMBINED JUNCTION-BOX AND CUT-OUT AND 
SWITCH-SUPPORT. William J. Gibbons, Philadelphia, Pa. 
Filed June 2, 1909. The junction box. has a removable cover, 
the wall of the box nearest to the cut-out devices being remov- 
able. 

967,633. CIRCUIT-MAINTENANCE SYSTEM. Albert Goldstein, 
New York, N. Y., assignor to Automatic Fire Protection Com- 
pany. Filed January 22, 1906. The system comprises a circuit 
to be maintained, a source of current supply therefor, a pair 
of magnets in the circuit each having an armature, connections 
from the armatures to the circuit to be maintained on adjacent 
sides of their respective magnets, a back contact for each arma- 


W67,472.—CLOTH-CUTTING MACHINE. 


RENT MOTORS. 


band passing through the eye of the clip and forming a slip- 
noose for engaging a cable. 

967,575. LIQUOR AGING AND PROCESSING APPARATUS. John 
Seitz, Chicago, Il]. Filed February 3, 1909. The device de- 
scribed includes an electrode comprising a bung externally ta- 
pered and threaded for the entire length of the tapered part, 
a metallic point of high conductivity projecting from the inner 
end thereof, a nonconducting bushing for insulating the point 
from the bung, flanges on the bushing and the conducting point 
adapted one to engage against the other for limiting the out- 
ward adjustment of the conducting point, a conductor leading 
from the metallic point to a source of electric supply and a 
gland in the bung surrounding the conductor and bearing against 
the electrode. 

967,578. ART OF ELECTRIC WELDING AND REPAIRING. Hein- 
rich L. J. Siemund, New York, N. Y. Filed June 3, 1909. The 
method of electric welding or repairing consists in establish- 
ing an electric welding arc between the places to be welded or 
repaired and the welding or repair metal, maintaining a sub- 
stantially constant load on the generator supplying the welding 
current, and likewise maintaining the voltage of the welding cur- 
rent, during temporary cessations of the welding arc, in such 
manner that after any such temporary cessation the circuit will 
remain in condition to instantaneously re-establish the normal 
welding arc. 


967,579. METHOD OF ELECTRIC WELDING AND REPAIRING. 
Heinrich L. J. Siemund, New York, N. Y. Filed January 19, 
1910. The method of electric welding or repairing consists in 
establishing an electric welding arc between the metallic object 
to be welded or repaired, and the end of a rod of the welding 
or repairing metal, the heat of the arc being sufficient to raise 
the parts to be welded or repaired to incipient fusion and to 
cause the end portions of the rod to melt and unite with sub- 
stantial homogeneity to the fused portions of the piece being 
welded or repaired. 


ture arranged for connection with the ground, means actuated 
by each armature for controlling the ground connection of the 
opposite armature, and means for retarding the movement of 
each armature toward its back contact. 


967,635. DEVICE FOR REMOVING METALLIC COVERINGS 
FROM INSULATED CONDUCTORS. Wallace B. Hewitt, West 
Pittsburg, Pa., assignor to Safety Armorite Conduit Company, 
Pittsburg, Pa. Filed April 8, 1908. A hand tool comprises a 
tubular holder having work-gripping devices therein, means for 
actuating the devices to grip and release the work, a head 
rotatably mounted upon one end portion of the holder, a pair 
of jaws pivoted to the head, a cutting tool mounted on one of 
the jaws (this jaw having a lever extension), a connection be- 
tween the jaws, and means for actuating the connection to feed 
the cutting tool to the work. 


967,636. DEVICE FOR REMOVING METALLIC COVERINGS 
FROM INSULATED CONDUCTORS. Wallace B. Hewitt, West 
Pittsburg, Pa., assignor to Safety Armorite Conduit Company, 
Pittsburg, Pa. Filed July 11, 1908. A hand tool comprises a 
bolder having a gripping chuck, means for setting and releasing 
the chuck, a member rotatably mounted on the holder, a hand 
lever pivoted to the member, a cutting tool carried by the lever, 
and means for moving the hand lever and cutter to the work 
as the tool is operated. 

967,649. MEANS FOR VISIBLY INDICATING FAULTY INSULAT- 
ORS. Charles Linke, Strassburg, Germany. Filed June 30, 1909. 
A highly inflammable, insulating member applied to the insu- 
lator is adapted to be consumed by the arc arising on short- 
circuiting or earth-connection. 

967,658. FIRE-ALARM. Francisco E. Oviedo, Mexico, Mexico. Filed 
July 2, 1909. A cord released by the melting of a fusible sub- 
stance establishes an electric circuit to operate a signal. 


967,681. ELECTRICAL TRAIN SYSTEM. James_R. Sloan. Al- 
toona, Pa., assignor to Gould Storage Battery Company. -Filed 
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November 16, 1906. 
scribed. 


967,684. ARC-LAMP. Charles H. Sprague, Newton, Mass., assignor 
to Starbuck Sprague, Boston, Mass. Filed July 16, 1908. In an 
arc lamp having a pair of downwardly converging electrodes 
are a flexible strip of fusible material; two downwardly ex- 
tending rods adjacent to and parallel with each other, the rods 
being formed with longitudinal grooves in their adjacent sides 
in which the fusible strip is slidably held; means for guiding 
the lower end of the strip into contact with one of the elec- 
trodes at a point near the arc and means for supporting one of 
the electrodes by the fusible strip whereby the electrode is pre- 
vented from feeding until the end of the strip is sufficiently 
heated to cause it to yield at its lower end. 


967,687. RAIL-JOINT. William P. Thomson and Samuel G. Thom- 
son, Philadelphia, Pa., assignors to Thomson-Thomson Com- 
pany, Philadelphia, Pa. Filed December 27, 1907. An insulated 
joint. 


967,692. TELEPHONE SYSTEM. Harry G. Webster, Chicago, Ill., 
assignor to Kellogg Switchboard & Supply Company. Filed 
January 22, 1907. A party-line telephone system. 


967,738. ELECTRIC ARC LAMP. Thomas Joseph Digby, London, 
England. Filed September 8, 1908. An electric arc lamp for 
theater stages comprises two notched shutter plates placed in 
front of the carbons and approximately parallel to the same, 
with a pair of parallel spindles mounted right and left of the 
carbons, each spindle carrying at the front end one of the 
shutter plates and at the rear end a spur wheel. a pinion 
mounted between the spur wheels and gearing into the same, 
a tubular shaft carrying at the front end the pinion and at the 


Connections for adjacent cars are de- 
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rear end means for turning the shaft, a regulating shaft extend- | 


ing axially through the hollow -shaft and carrying at the rear 
end a hand wheel, while the front end carries a pinion, and 
mechanism adapted to be operated by the pinion for regulating 
the distance between the carbons. 
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967,762. PROCESS OF FORMING GLUE FROM LEATHER.. 


967,747. TRANSMITTER MOUTHPIECE. Oscar F. Falk, Belle- 
ville, N. J., assignor to National Dictograph Company. Filed 
July 13, 1909. A mouthpiece for a telephone transmitter, com- 
prises a channel the sides of which flare evenly and without 
gubstantial change of direction outward from a plane closely 
adjacent to the diaphragm, to the sound-receiving end of the 
channel, a hollow conical member, diametrically opposite ele- 
ments in the surface of which form an angle with each other 
of considerably more than ninety degrees. and means for sup- 
porting the member in close proximity to the sound-receiving 
end of the channel, the apex of the conical member being out- 
wardly disposed with respect to the diaphragm and the periph- 
ery thereof being spaced from the tapered wall of the channel 
to afford a narrow annular passage thereinto. 


967,748. TELEPHONE DICTATING MACHINE OR APPARATUS. 
Oscar F, Falk, Belleville, N. J., assignor to National Dictograph 
Company. Filed July 13, 1909. A telephone system comprises 
a manager's instrument having a casing, a prismatic skeleton 
frame contained therein, keys and signals supported by the 
frame, a swinging frame pivoted to the supplemental frame, and 
a transmitter and receiver fixed to the swinging frame. 


967,753. SWITCH FOR ELECTRIC LIGHT SOCKETS. Charles D. 
Gervin, New York, N. Y. Filed October 28, 1909. A pull-chain 
socket switch. 

967,762. PROCESS OF FORMING GLUE FROM LEATHER. Henry 
G. Halloran, Brighton, Mass., assignor to Methalco Chemical 
Company, Providence, R. I. Filed December 27, 1909. . An im- 
proved process for detanning leather consists in treating the 
leather in a bath of Sodium chloride by electrolysis, thereby de- 
composing the solution into caustic soda and chlorine, the 
leather being subjected to the action of the caustic soda thus 
formed, then washing the leather and treating the same to a 
bath of chlorine, again washing the leather to be subsequently 
treated in any manner desired, then mixing the caustic soda 
drawn from the electrolyzing bath with this chlorine fluid con- 
taining the chrome or tanning agent in solution, thereby caus- 
ing the precipitation of the tanning agent and forming sodium 
hypochlorite, NaClO, and sodium chloride, NaCl, to be used 
over again as a detanning agent. 
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967,766. ELECTRIC ALARM. Harry D. Hanson, East Boston, 
Mass, Filed April 24, 1909. An electric alarm clock. 
967,773. PRIVATE BRANCH INTERCOMMUNICATING TELE. 


PHONE SYSTEM. Newman H. Holland, Chicago, Ill., assignor 
to Western Electric Company, Chicago, Il. Filed November 
23, 1907. In combination with an intercommunicating telephone 
system is a trunk line leading from a central office exchange 
to the intercommunicating system and multipled with two or 
more stations thereof, a bridge of the trunk line being com- 
mon to the stations, and circuit-closing devices at each of the 
stations for substituting the bridge for the telephone set of that 
station to maintain the circuit continuity of the trunk line. 


967,782. MOTOR-CONTROLLING APPARATUS. Samuel H. Kee- 
fer, Plainfield, N. J., assignor to Niles-Bement-Pond Company, 
Jersey City, N. J. Filed April 14, 1910. The system includes a 
motor; a reversing switch therefor including two solenoids: 
means for controlling the energization of the solenoids; and a 
winding having a core placed to magnetically act on the mova- 
ble members of the solenoids to prevent movement thereof 
when the motor is running, until the counter electromotive force 
of the motor has fallen to a predetermined amount. 

967,847. REGULATOR. Louis R. Smith, Chardon, O. Filed April 
6, 1909. Means for automatically regulating the outflow of 
liquid from a receptacle after the same has been boiled to a 
predetermined temperature, include a valve for closing the out- 
let, an electric controller for opening the valve included in an 
electric circuit, a thermal circuit closer actuated by the tem- 
perature of the liquid whose discharge from the liquid recep- 
tacle is to be automatically governed, a signal included in an 
electric circuit adapted to be closed by the thermal circuit 
closer, and means for breaking the signaling circuit actuated 
by opening of the valve. 


PATENTS THAT HAVE EXPIRED. 


Following is a list of the electrical patents (issued by the 
United States Patent Office) that expired August 22, 1910: 
503.568. STARTING DEVICE FOR ELECTRIC MOTORS. Alton 

D. Adams, St. Paul, Minn. 
503,570. ELECTRIC RAILWAY TROLLEY-SWITCH. 

Allison, Elkhart, Ind. 

503,574. DYNAMO-ELECTRIC MACHINE OR MOTOR. Charles 

S. Bradley, Avon, N. Y. 

503,581. SELF-EXCITING ALTERNATING-CURRENT ELECTRIC 

GENERATOR. Philip Diehl, Elizabeth, N. J. 

503,589. ELECTRIC-MEASURING APPARATUS FOR ALTER- 

NATING CURRENT. Sydney Evershed, London. Eng. 


John H. 


503,590. TELEGRAPHY. Stephen D. Field, Yonkers, N. Y. 
cpa are ELECTRIC METER. Fred- L. Gregory, Niagara Falls. 
503,602. ELECTRIC SEARCH-LIGHT. Rudolph M. Hunter, Phila- 


delphia, Pa. 
503.604. ELECTRIC CABLE. Milo G. Kellogg, Chicago, Ill. 


503,621. SYSTEM OF ELECTRICAL DISTRIBUTION. Oliver B. 
Shallenberger, Rochester, Pa. 


503,622. SYSTEM OF ELECTRICAL CONVERSION AND DIS- 
TRIBUTION. William Stanley, Jr., Great Barrington, Mass. 
503,650. INCANDESCENT ELECTRIC LAMP. Edward E. Cary, 


Boston, and William E. Nickerson, Cambridge, Mass. 

503,669, 503,670 and 503,671. INCANDESCENT ELECTRIC 
LAMP. William E. Nickerson, Cambridge. Mass. 

403,688. ELECTRIC-LIGHTING SYSTEM. Lucien 
brand, Ciotat, France. 

503,690. APPARATUS FOR CONTROLLING. 
MOTORS. Schuyler S. Wheeler, New York, N. Y. 

503,693. SWITCH FOR ELECTRIC LIGHTS. Ernest 
Boston, Mass. 

503,709. ELECTRIC SIGNAL DEVICE. Carl Schwennicke, Ber- 
lin, Germany. 

503,710. CONTACT FOR CONDUIT ELECTRIC RAILWAYS. Adolf 
Worner, Budapest, Austria-Hungary. 


Vialet-Cha- 
ELECTRIC 


Blasser. 


503,718. BLOCK SIGNAL INDICATING MECHANISM. Johann 
H. Frischen, Berlin, Germany. 
503,727. ELECTRO-MAGNETIC SAFETY-COUPLING. Ernst 


Richter and Carl Hoffman, Berlin, Germany. 

503,749. SECTION INSULATOR. Louis McCarthy. Boston, Mass. 

503,750. REGULATING APPARATUS FOR ELECTRIC MOTORS. 
Charles H. Richardson, Philadelphia, Pa. 

503,770. INCANDESCENT ELECTRIC LAMP. William E. Nicker- 
son, Cambridge, Mass. 

503.775. ELECTRICAL CONTACT DEVICE. James K. Pritchard. 
Providence, R. I. 

503,778. INSULATOR FOR ELECTRIC WIRES. 
Trimble, Hanesville. Md. 

Pee O y PERCTRICARG LAMP. Walter W. Millard, 

ch. 

503,805. ELECTRIC METER. Anthony Reckenzaun, London. Enf. 

903.811. ELECTRIC BELT. Adolf Stephenson and Jonas Back- 
strom, Stromburg, Neb. - 

503,867. ELECTRICAL CUT-OFF. Lewis B. Matscn, Elmira, N. Y. 

503,873. ELECTRICAL CONDUIT FOR BUILDINGS. James J. 
Powers and Robert Van Buren, Brooklyn. N. Y. . 

503,912. COMBINED GAS AND ELECTRIC-LIGHT FIXTURE. 
James A. O'Neill, Boston. Mass. 


William D. 


Fenton. 
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ELECTRIFICATION AND SMOKE. 

The electrification of steam railways is more than a 
purely industrial question. It is more than a mere financial 
question In addition. To be sure, no change of this kind ean 
be undertaken until it is shown to he industrially practicable 
and financially possible. But these once demonstrated. there 
is more to the question than a mere consideration of neces- 
sary Investment and cost of operation. The publie has an 
interest which is sociologic and economic and involves more 
than the service rendered as a public utility servant. 

In most of our large cities, especially where anthracite 
is out of the question, the smoke nuisanee is a erving evil. 
Ordinances have been passed and publie agitation aroused, 
but the nuisance continues. The principal sources of smoke 
are manufacturing plants and steam railroads. By using 
electric power in the manufacturing plants, the power being 
generated in large central stations, the number of offenders 
could be greatly eut down, and, where hydroelectrie power 
is available, entirely eliminated. 

As far as the railroads are involved, the only solution 
seems to be to eieetrify the terminals, at least. It has been 
claimed that there are smoke consumers whieh ean be used 
to prevent sinoke, but demonstrations are lacking. 

In Chicago the question is acute, and the following sug- 
gestion of Lie Tribune of that city is worthy of consider- 
ation: 

‘Let the city take up the problem of railroad electri- 
fication as it has taken up the subway problem, through an 
expert commission. Let this commission be carefully chosen 
satisfactory to the railroads, and adequately equipped to 
investigate the whole local situation, make careful plans in 
detail and report a complete seheme of action as soon as 
may be. Upon the basis of this work the task of electriftiva- 
tion can then be begun and thereafter consistently carried 
en, as track elevation and traction rehabilitation are being 
carried on, and as the subway is to be. The smoke evil 
costs the community millions. This great tax on the people 
should be lifted. It can only be done through electrifiea- 
tion, and electrification cannot practically or equitably be 
accomplished piecemeal.’’ 

It seems reasonable not only that the city should take 
electrification in hand, but that, if expert investigation 


shows that a financial loss to the operating companies would 
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ensue, the city should share in the expense of making the 
change, as is usually done in eliminating grade crossings 
and other objectionable features of city development. Smoke 
is not only a hygienic but a financial handicap to the city, 
as literally millions are spent in cleaning which could be 
obviated if the smoke nuisance were abated. 


TELEPHONE ADDRESSES IN TELEGRAPHY. 

In a recent letter to the London Times, Mr. Herbert 
Laws Webb makes the suggestion to substitute the tele- 
phone number for the street address in sending telegrams 
or cables. If this poliey were adopted it would in many 
cases shorten the address, with a corresponding saving to 
the sender or to the company according to whieh of these 
parties has to pay for the transmission of the address un- 
der existing local conditions. . Another feature of importance 
is that the telegraph company might immediately telephone 
the message on its arrival at the receiving station, and thus 
save time, and possibly expense, in delivery. Incidentally 
it may be noted that the transmission of a telephone num- 
ber should involve no more trouble than that of a street. 
number, and the local telephone book should prove a less 
unwieldly check than a street directory in case of mistake 
in the address. While many objections may be raised to 
Mr. Webb’s idea, the suggestion is at least worthy of care- 
ful consideration. . 


< [la mll aaaaaaaaĖ— Ő 


INTERNATIONAL ELECTROTECHNICAL COMMISSION. 


The meeting of the International Electrotechnical Com- 
mission, which was held in Brussels in August, has helped 
materially in advancing the work of the Commission. 

The object of the Commission is to secure international 
standardization in electrical and kindred affairs. Its or- 
ganization was inspired by a paper presented to the Elec- 
trical Congress of 1904 at St. Louis by Col. R. E. Cromp- 
ton, and was largely due to his subsequent efforts. A pre- 
liminary meeting was held in London in 1906 under the 
auspices of the Institution of Electrical Engineers, and 
organization effected. Lord Kelvin 
president, and after his death the mantle would naturally 
have fallen upon Prof. M. E. Maseart, but the latter died 
in 1908 before a meeting was held. 

The first Council meeting was held in London in Octo- 
ber, 1908, when Dr. Elihu Thomson was elected president. At 
this meeting the work of the Commission was outlined, and 
since then the various national committees have been tak- 
The principal 


Was Was the first 


ing up the work with more or less ardor. 
subjects for consideration thus far have been an interna- 
tional unit of candlepower, nomenclature, symbols, and 
the testing and rating of machinery. 

In this country the work is in the hands of a commit- 
tee of the American Institute of Electrical Engineers, and 
it must be admitted that this committee has not been so 
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energetic in pushing the work as some of the foreign com- 
mitees. . This may be due in part to the fact that the 
Institute -already has an admirable collection of Standard. 
ization Rules, and the need of such work is not so manifest 
here as it is abroad. 

An account of the Brussels meeting is given upon an- 
other page of this issue, and it is evident that the work of 
nomenclature will proceed much more effectively as a result 
of the change in general plan which was made at this meet- 
ing. It is very desirable that the important terms with 
their derivatives should be settled first, and moreover al- 
phabetical lists in various languages necessarily do not 
cover the words or their equivalents in the same order. 

Definite action was taken regarding the use of those 
symbols which are already in very general use, but action on 
the three fundamental symbols, in the use of which there 
is no uniformity, was necessarily deferred until the official 
meeting, 

The Cominission seems destined to perform a work of 
great value in securing international uniformity. and un- 
doubtedly any decisions which are finally made by the Com- 
mission will receive general recognition and gradually come 


into general use. 


UNITS OF MAGNETIC MEASURE. 


It is to be noted that the International Electrotechnical 
Commission, in recommending symbols for magnetic quanti- 
ties, refers to the gauss as the unit of flux-density. The 
gauss, in this sense, is a maxwell per square centimeter. 
This use of the term is also the one recommended by the 
American Institute of Electrical Engineers. There is, how- 
ever, in some quarters, an inclination to apply this name 3 
to the C. G. S. unit of magnetic potential gradient, or gil- 
bert per centimeter. Some authors, to be sure, have used 
the term indifferently in the two senses, following the idea 
that both quantities are of the same kind, and can be 
ured in the same units. Objections have been raised to un 
double use of the term on the ground that flux dasi 
and potential gradient are quantities of different kinds, 
since their ratio is permeability, and consequently cannot 
be measured in the same units. 7 

The question is inherently one of definition 
convention, since the dimensions of any quantity depend 
upon the system by means of which the unit for that quan- 
tity is derived. This is well illustrated in the au sets 
of electric units in the C. G. S. system, the electrostatic si 
electromagnetic, the dimensions of the units in which ar 
different. In the electromagnetic system, as usually ane 
stood, inductance has the dimensions of a length, even ae 
it is intrinsically different from it in nature, whereas l 
the electrostatic system it has entirely different eee 
In the former system magnetic permeability 1s yah W 
mensions, while in the latter electric inductivity 1S with 
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dimensions. In the Hertzian system, so often used by Ger- 
man mathematical physicists, both of the above quantities 
are Without dimensions, 

Since in the electromagnetie system, as generally un- 
derstood, permeability is without dimensions, it seems per- 
missible to use the same unit, the gauss, in measuring both 
density of flux and gradient of potential or ‘‘magnetizing 
foree.’’ If generally desired, however, the latter ean be 
expressed in gilberts per centimeter. The use of such terms 
should not be left, however, to individual taste, but should 
be taken up by the International Eleetrotechnical Commis- 
sion, and after agreement by that body, the magnetie units 
of measurement should be legalized. They are now in the 
same unfortunate ecndition as the photometric units. in 


that ihey have no Igal status. 


THE LESSENING OF ACCIDENTS. 

It is gratifying to note that the increasing number of 
industrial accidents has at last evoked widespread agitation 
on the part of those who have investigated this subject. In 
both the popular and teehniecal press the question is given 
serious consideration and many helpful suggestions are 
made. 

However, there seems to be a lamentable ignorance, on 
the part of these writers, of what the electrical art is doing 
to ameliorate the conditions of workers in manufacturing 
plants. They seem to lose sight of the fact that the applica- 
tions of electricity, when properly designed, installed and 
operated, have contributed inealeulably to the safety of 
modern industry. 

The introduction of an electric motor into an industrial 
plant tends to revolutionize the working conditions by re- 
ducing the number of belts, pulleys and line shafts required ; 
it permits the rearrangement of machinery in such a man- 
ner as to expedite production, but at the same time it en- 
ables the work to be done where the conditions of natural 
hight are the best, where ventilation may be made satis- 
factory and where machines are not crowded into danger- 
ous proximity by reason of the limitations of the old system 
of mechanical driving. The electrification of a shop also 
affords the use of additional space around each machine, 
which means additional freedom from danger to the work- 
men. Another feature of individual motor drive which 
makes for fewer accidents is the compactness of the motor 
in relation to the bulk of the machine tool. In countless in- 
stances the motor is installed so as to occupy no floor space 
whatever. 

With the amount of shafting and belting reduced, the 
noise of the machinery is lessened, and clear spaces are left 
open from one division of the shop to the other. This 
means that the workman can perform his tasks in greater 
comfort, with less fatigue, and with the certainty of quicker 
discovery of an accident or conditions tending to cause an 
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accident, or to prolong the effects of one in ease it oceurs. 

The same features of design which protect the machine 
operator from injury through contaet with working parts 
of the motor, apply to the machine-tool controllers now 
manufactured by responsible houses. Most motors and eon- 
trollers are so designed that aceidental contact with line 
parts is practically out of the question, and it is equally 
true of apparatus arranged to operate on low and high- 
potential circuits. Accidents to workmen through contact 


with dangerous Wiring and fittings are extremely rare. 


PLAYING BASEBALL BY ELECTRIC LIGHT. 

Every day brings us nearer to a realization of the time 
when the demand for light under any conditions and at 
any place will be met by electrical iHumination suitable to 
the requirements of the case. In the steady progress of 
eleetrie lighting, new problems are being met continually 
and solved satisfactorily. During the past year material 
advance has been made in the lighting of large arenas and 
fields for various outdoor exhibitions and athletic sports. 
It is possible now by the aid of electricity to illuminate any 
stadium or athletie field so that it may be used by night 
as well as by day. 

Probably the most difficult problem in outdoor lighting 
of this class is the satisfactory illumination of a baseball 
field. Because a fly ball might strike any lamps suspended 
above the field, it is necessary to place the lamps on the 
edges of the field and so direct their light as to illuminate 
every part of the ground. Moreover considerable light 
must be directed up into the space over the field so that 
the path of the ball may be easily followed. At the same 
time the lamps must produee such a diffused light that 
there is no more trouble from glare than on a sunny day. 

On other pages of this issue is given an account of how 
these arduous conditions have been quite satisfactorily met 
in a recent Installation in Chicago, where a baseball game 
was played as perfectly by eleetrie light as it could have 
been by daylight. It is significant that other games were 
played with entire satisfaction with only half as many 
lumps in service as were provided for baseball, thus show- 
ing the success of the eleetrie lighting system used under 
conditions of varied difficulty. It is quite probable that 
further improvements in the flaming are lamps emploved, 
also in their arrangement and control, will produce a still 
more uniform and less dazzling illumination. It is certain 
that an abundant light flux has been produced and that 
any material increase in the brillianey would result in ex- 
cessive glare. 

This conquest of electricity in outdoor lighting sug- 
gests that possibly in the near future we shall hear of 
the electric illumination of golf links, when indeed it may 
be truly said that it is possible to participate in any work 
or play by night as well as bv day. 
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Wireless Message from Aeroplane. 

For the first time in the history of 
aerial navigation a wireless message 
was sent from a swiftly moving aero- 
plane 500 feet in the air to a station 
on the ground. 

The feat was accomplished at an aer- 
ial meet held recently at Sheepshead 
Bay race track, New York, by J. A. 
D. MeCurdy, an aviator. 

Unusual difficulties surrounded the 
experiment, as there was no machine 
at the meet capable of carrying two 
passengers and it was necessary for 
the man operating the aeroplane to 
act as telegrapher also. 

Credit for the achievement is also 
due H. M. Horton, who invented the 
necessary apparatus. 

—eo 
Telephoning from Engine Cab to Ca- 
boose. 

In order to reduce whistling and 
wigwagging, the Pennsylvania Rail. 
road, it is said, is working on a plan 
of installing telephones on long freight 
trains. Recently a test was made with 
a train of 119 steel battleship cars 
loaded with coal and drawn by one of 
the company’s engines in charge of a 
regular train crew on a regular sched- 
ule. It was equipped with two tele- 
phones, the object being to test tele- 
phone communication between the en- 
vineer and the train caboose. These 
telephones were connected by wires ex- 
tended over the cars and were placed 
in reach of the engineer and the men 
occupying the caboose. As yet no pub- 
licity has been given concerning the 
result, which is to be made the subject 

of a report to the middle division. 
a 
Electric Companies Operating Close to 
High-Record Business. 
(From the Wall Street Journal.) 

In the place of a tendency towards 
recession, the Western Electric Com- 
pany reports that the increase in busi- 
ness for July, 1910, over July, 1909, 
was somewhat better than the average 
increase of the seven months of the 
fiscal year that have elapsed, and the 
vear so far is well up to the $61,000,- 
000 prediction for the twelve months 
made some time ago. July showed a 
gain of about fifty per cent over the 
same month a year ago. No sales of 
especial magnitude were booked, busi- 
ness running evenly and being well dis- 
tributed. 

‘The inter-phone branch of the com- 
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pany’s business is especially active, 
while the manufacture of telephone ap- 
paratus for train dispatching is rap- 
idly inereasing. This spring the com- 
pany tested on the Pennsylvania Rail- 
road an improved selector for use in 
train dispatching. Results were so sat- 
istactory that the new apparatus has 
already been installed on the Pennsy]l- 
vania, New York Central, Atchison and 
Great Northern roads. To meet the in- 
crease in business the Western Electric 
has increased its staff and now employs 
23,000 persons. 

Less surprise would be manifested in 
the record-breaking copper consump- 
tion of the current year if it were taken 
into consideration that, in conjunction 
with unusual activity in brass lines, the 
five largest electrical companies in the 
world are operating at close to top- 
notch totals. The following tables give 
their estimated gross sales for the cur- 
rent vear: 


General Electric 2... 00... ce ee ee $70,000,000 
Western Electric oo... 0. cee eee 61,000,000 
Allegemeine Electricitaets Gessell- 

schaft ac a34o0 4.5 sa ade ee Se eed Bebe) ence a OOO MINE 
Siemens & Halske..................-. 50,000, 000 
Westinghouse (coo. e ccc ee ee eee ee ee ee 30,000,000 


The two German companies men- 
tioned pay each ten per cent per annum 
on their capitalization as compared 
with eight per cent which the two larg- 
est American companies pay on their 
capital stock. 

The following table gives the gross 
sales of the three largest American 
companies for the last five vears: 


General Western Westing- 

Electric. Electric. house. 
1909 a bce $52,000,000 $46,000,000 $29,000,000 
W908 ...... 44,000,000 32,000,000 21,000,000 
1907 see ews 71,000,000 53,000,000 22,000,000 
1906 J..... 60,000,000 69,000,000 33,000,000 
1905 ge a aes 43,000,000 44,000,000 24,000,000 
Total ..$270,000,000  $244,000,000  $129,000,000 

—— m 
Telephones Installed on the Pennsylva- 
nia Railroad. 


The last of the train-dispatching tele- 
phones have been installed in the mid- 
dle division of the Pennsylvania Rail- 
road and the operation of trains by 
telephones has been commenced. 

Experimenting with telephone dis- 
patching began two years ago, on the 
Hollidaysburg branch and extended to 
the main line, because telegrapers were 
scarce and because telephones were 
cheaper. 

——e 
Electric Furance Development. 

The Héroult electric furnace recent- 
ly erected at Redding, Cal., was given 
a fourteen-days’ trial run a short time 
ago and proved so successful that it 
was decided to install five more fur- 
naces as soon as possible. 
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W. F. Becker Responsible for Spectac- 
ular Knights Templar Emblem. 

In the ELECTRICAL REVIEW AND Wesr- 
ERN ELECTRICIAN for August 13, 1910, 
on page 322, following the description 
of the spectacular electrical Knights 
Templar emblem it was erroneously 
stated that S. W. Van Nostrand of the 
Thomas Cusack Company, Chicago, was 
in charge of the construction of this 
wonderful sign. 

While Mr. Van Nostrand was re- 
sponsible for the Cusack Company ob- 
taining the contract for the construc- 
tion, the entire spectacle was designed 
and executed by William F. Becker, su- 
perintendent electrical department and 
all credit for the remarkable results 
obtained is due to his skill and efforts, 


in that direction. 
— eoep 


Electric Power for Railroad Yard. 

The Enola railroad yard at Colum- 
bus, Pa., has recently been equipped 
with a large new power plant. The old 
power house is now being torn down 
and will be replaced by a machine shop 
in which electrie drive will be largely 
employed. This will greatly facilitate 
repair work on locomotives, which for- 
merly has had to be done at Harris- 
burg. 

— eo 
Telephone Monopoly to International 
Syndicate in Constantinople. 

A thirty-year telephone monopoly in 
Constantinople and environs has been 
granted by Turkish Government to syn- 
dicate composed of Western Electric 
Company, French Thomson-Houston 
Company, of Paris, the National Tele- 
phne Company of London, and the 
British Insulated and Helsby Cables 
Company of London. 

———_s---o—__—_—_ 

Lehigh Valley Transit Company. 

The statement of operation of the 
Lehigh Valley Transit Company for 
the month of July shows gross receipts 
of $113,801, compared with $101,036 
last year. The net earnings were $06, 
781, compared with $39,527. Surplus 
for the month was $31,473, compared 
with $11,437 last year. 

—_————_-s-o___ 
Wireless in Uruguay. 

The Uruguayan Executive has at- 
cepted the tender of the Telefunken 
Company, of Berlin, Germany, for 10- 
stalling wireless telegraph stations 
along the coast at various interior 
towns and on the vessels forming the 
fleet. 
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Frank M. Tait. 


The rapid progress of the central-sta- 
tion industry in this country is due 
largely to the fact that its destinies have 
quite generally been directed by 
voung men full of enthusiasm for 
things electrical, full of energy in mak- 
ing electricity an every-day public util- 
ity, and broadminded enough to see 
the great future in centralized electri- 
cal supply. In the proceedings of the 
National Electric Light Association is 
seen the preponderating influence of 
young men and of men young at least 
in spirit if not in years. Among the 
men young in both spirit and 
years, who have achieved 
marked prominence in the 
industry, is Frank M. Tait, 
secretary and manager of the 
Dayton Lighting Company. 
of Dayton, Ohio. Not only 
in his own state, but throug- 
out the country, he is known 
as a leader among central- 
station men. 

Frank M. Tait was born 
in Catasauqua, Lehigh Coun- 
tv, Pa., in 1874. He secured 
his early education in the lo- 
eal public schools and was 
graduated from the High 
Sehool with honors. After 
a short period of employ- 
ment in the wiring business 
and later as telegraph oper- 
ator and assistant to the 
train dispatcher on the Cata- 
sauqua & Fogelsville Rail- 
road, he filled the position 
of night engineer of the elec- 
tric light plant in the puddle 
and bar-iron mills of the 
Catasauqua Rolling Mills. 
In these years Mr. Tait ae- 
quired much practical ex- 
perience through many hard 
knocks, 

He then became secretary to the 
president of the Davies & Thomas Com- 
pany, of Catasauqua. This company op- 
erated a large foundry and produced 
heavy iron castings. During Mr Tait’s 
connection with this business there 
were furnished a considerable portion 
of the tunnel rings for the Hudson 
River tunnels at New York City, the 
conduit castings for the Washington, 
D. C., street railways and for the Third 
Avenue system in New York, as well 
as structural cast iron for many of 
the large buildings in New York City. 
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When he was but twenty years old, 
Mr. Tait began his active career as a 
central-station manager. It was in 
1894 that the Catasauqua Electric Light 
and Power Company’s property was 
placed in his charge as manager. Short- 
ly afterward this company was consoli- 
dated with the local gas interests, thus 
forming the Catasauqua Gas and Elec- 
tric Company, whose combined proper- 
ty was directed by him until 1899. Then 
he associated himself with the public 


utility system at Somerville, N. J., and 


rebuilt the steam, waterpower and gas 
plants, which were merged under the 


FRANK M. TAIT. 
Secretary and Manager of the Dayton Lighting Company. 


name of the Somerset Lighting Com- 
pany. This corporation supplied all 
the gas and electricity in the district 
from Raritan to Bound Brook, N. J. 
Its system now forms part of the ex- 
tensive network of the Publie Service 
Corporation of New Jersey. 


When called to New London, Conn., . 


in 1902, Mr. Tait took charge of the 
gas and electric properties as well as 
a general machine and repair shop, 
which were developed into a flourish- 
ing corporation well known through- 
out all the New England states as the 
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New London Gas and Electric Company. 

Mr. Tait came to Dayton, Ohio, in 
1905, when he joined the Dayton Elec- 
tric Light Company, representing the 
interests of A. M. Young and A. N. 
Brady, of New York City. Since then 
he has been continuously engaged in 
thoroughly developing and extending 
the activities of the company, which 
has become favorably known as the 
Dayton Lighting Company. In addi- 
tion to being secretary and manager 
of this corporation, Mr. Tait is vice- 
president of the Xenia (Ohio) Gas and 
Electric Company, and the Middletown 
(Ohio) Lighting Company. 
He is also interested in sev- 
eral other enterprises. 

As a central-station man, 
Mr. Tait is an earnest backer 
of all projects that benefit 
the community as well as the 
central station. Thus he is 
an enthusiast on the future 
of the electric vehicle in con- 
nection with central-station 
endeavor. He is perhaps best 
known as an ardent advocate 
and exponent of diplomatic 
relations with the public for 
all publie utility propositions 
und has demonstrated a pe- 
culiar facility for obtaining 
satisfactory results quickly 
from properties that former- 
lv were not doing as well as 
they should. 

Mr. Tait has been a eon- 
spieuous leader of the Ohio 
Klectrie Light Association, of 
Which he is a past president. 
A vear ago he was secretary 
and treasurer of the National 
Eleetrie Light Association 
and at its last convention he 
was chosen seeond viee-presi- 
dent. 

He is also a member of the 
American Institute of Electrical Engi- 
neers, the American Gas Institute, the 
Illuminating Engineering Society, the 
Engineers’ Club of New York City, and 
the Country, City and Automobile 
Clubs of Dayton. Mr. Tait is married 
and has one son. 

— eoe 
Fans in New York Subways. 

Every car in the New York City 
subways is to be equipped with a bat- 
tery of electric fans to keep passen- 
gers comfortable. The cost of the 
equipment is estimated at $125,000. 
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International . Electrotechnical Com- 
mission. 

An informal meeting of the Interna- 
tional Electrotechnical peace 
was held in Brussels during the week 
of August 8. The sessions of the Com- 
mission were interspersed with visits 
to the Exposition and other points of 
interest and with social functions. 

The Belgian Government took `of- 
ficial cognizance of the meeting and 
the sessions were held at the Council 
Chamber of the Ministry of Railways. 
The first session was opened by an ad- 
dress from Eric Gerard, Inspector Gen- 
eral of Telegraphs, who occupied the 
chair in the absence of the president, 
Dr. Elihu Thomson. 

The honorary secretary, Col. R. E. 
Crompton, then read a report of the 
work of the Commission. Six coun- 
tries had joined the Commission since 
the last meeting in 1908, and Russia 
and Norway would probably soon be 
added to the list. 

The Commission then proceeded to 
discuss the question of nomenclature, 
and it transpired that the work so far 
done by some of the national commit- 
tees was upon an alphabetical basis, 
in accordance with the action taken 
by the Commission in 1908. The con- 
sensus of opinion was, however, that 
it would be better to start with a list 
of the more important words, and to 
add to this later. 

A report by the Symbols Committee 
was read by Colonel Crompton, and 
Dr. A. E. Kennelly suggested that the 
question of symbols be referred to the 
French Committee, in view of the splen- 
did work on this subject by the late 
Dr. Hospitalier. 

Dr. P. Boucherot ventured to say that 
France would be willing to use C for 
current instead of I, provided Ger- 
many adopted R for resistance instead 
of W; but Doctor Budde (Germany) 
was not prepared to discuss the matter. 
With regard to the use of both Goth- 
ic and Roman capitals, Doctor Budde 
(Germany) feared a difficulty with 
the printers, whereas Colonel Cromp- 
ton (England) urged that the modern 
engineer would be prepared to put the 
symbols into any form upon which the 
conference might decide. Dr. Ken- 
nelly (United States) gave valuable 
help at this stage. 

At a later session of the conference 
it was decided to give international 
sanction to the following preliminary 
list of symbols :— 
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Proposed 
Quantity. Unit, Symbol. 
Electromotive Force...Volt E. e 
Quantity c.iseseciserss Coulomb Q. q 
Inductance ccs veers Henry L 
Magnetic Force........ ‘ Hw 
Flux Density.......... Gauss A} 
Permeability .......... M 
Length 2.43 ereincoiasa Cm. or ft. IL, 1 
Mass. ominira tiee Gr, or lb. M, m 
Tine eeur tame ai Sec. or hour T, t 


The French representatives made 
some propositions, of which the follow- 
ing were adopted: Small letters to be 
employed solely to represent the instan. 
taneous values of electrical quantities 
which vary with time; capital letters 
for effective or continuous values of 
electrical quantities; capital letters fol- 
lowed by the subscript m for maziman 
values of periodic electrical quantitics; 
capital Gothic letters for continuous or 
variable magnetic quantities; capital 
Gothic letters with the index m for 
maximum values of periodic magnetic 
quantities.. 

The following propositions were also 
made, but not adopted: Capital letters 


surmounted by a dash for vector quan- 


tities; Greek letters for angles, and in 
general for quantities without dimen- 
sions; indices to distinguish quantities 
when employing one letter only, 
either in successive stages or when 


implying different . objects; expo- 
“nents exclusively for powers: the 


comma for a decimal point, to the ex- 
clusion of the period; the sign X for 
multiplication, to the exclusion of the 
period; the horizontal line for division, 
to the exclusion of an oblique line and 
of the division sign. 

The question of the direction of ro- 
tation of vectors for representing peri- 
odie quantities was brought up, under 
the resolutions of the American Insti- 
tute of Electrical Engineers requesting 
the Commission to act upon this ques- 
tion. An overwhelming number of 
mathematicians adopt the counter- 
clockwise as the positive direction of 
rotation, and this method is taught in 
mathematical classes of all schools in 
the world; yet about one-third of the 
total number of authors of electrical 
works, including Silvanus P. Thompson 
and C. P. Steinmetz, have adopted the 
clockwise direction. A clear exposition 
of the reasons for this course might 
have been expected, but was not forth- 
coming. Ifa vote had been taken there 
is no doubt that the old method would 
have been carried by a large majority, 
but Dr. A. E. Kennelly pleaded for de- 
lay in giving a final opinion. 

The conference passed the following 


recommendations - 
put of electrical 
as the electrical 


at t 
terminals, (2) That the output of e i 
trical motors be defined as the 
anical pow a 


h 
(3) That both the electrical i a 


ternational watts. 

The following countrie 
sented at the meeting 
representatives), Belgium (22), Den. 
mark (1), England (8), France 


Germany (1), Holland 
Japan (1), 
States (2). 


It had been expected to hold the 
formal conference of 1911 in Berlin. 
but as there is to be an electrical con- 
gress at Turin in connection with the 
exposition there next year, the Italian 
delegates suggested that as an appro- 
priate place for the meeting, and ex. 
tended an invitation to the Commission 
to meet there, provided the Germans 
would waive their prior claim. It was 
decided to leave the arrangements in 


the hands of the German and Italian 
committees. 


S Were repre- 
: Austria (2 


(5), 


(2), Italy (3) 


Switzerland (1) United 


~eo 


The British Association for the 
Advancement of Science. 


The eightieth meeting of the British 
Association for the Advancement of 
Science is being held at Sheffield, Eng- 
land, from August 31 to September 7. 
and an interesting series of lectures. 
papers and discussions has been ar- 
ranged by the committees of the twelve 
sections into which the Association is 
divided. At the inaugural meeting on 
August 31, Prof. T. C. Bonney, of Uni- 
versity College, London, assumed the 
presidency and delivered an address 
dealing with the most recent progress 
in geological science. 

The Engineering Section is presided 
over by Prof. E. G. Coker, of the City 
and Guilds of London Technical Col. 
lege, Finsbury. The programme of this 
section includes the following papers 
and others on aerial flight and gas ir 
gines: ‘‘Laws of Electromechanics, 
by S. P. Thompson; ‘‘Electrification of 
the London, Brighton and South Coast 
Railway Between Victoria and London 
Bridge,” by Philip Dawson. 

Other papers of interest to our read- 
ers will be those by Professor Arm 
strong on the ‘‘Provident Use of Coal 
and by Professor Bone on ‘« Combus- 
tion.” 
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An Electrically Operated Floating Drydock. 


An Illustrated Description of the Robins Dock at Brooklyn, N. Y. 


Electric drive for pumping has been 
making such rapid headway of late 
years that it is a matter of common- 
place occurrence to record its progress 
almost every day in some new field of 


endeavor. The ubiquity of the electric 


motor is one of its greatest qualities, 
and its applicability in almost every 
case is no less pronounced than its oft 
demonstrated reliability. In the enor- 
mous field of shipbuilding it is rapidly 


no surprise when an electrically oper- 
ated floating drydock has shown itself 
to be far superior to its earlier proto- 
types, which employ some form of 
prime mover other than the electric 
motor for driving its pumps. 

It is seldom that one considers’ a 
floating drydock as having advantages 
over the ordinary dock other than that 
of portability. Recently, however, 


commercial companies have found that 


speed with which it will dock a vessel 
is worthy of note. 

The Robins dock consists essentially 
of a submerged horizontal platform 
composed of parallel wooden pontoons, 
with their axes transverse to the axis 
of the drydock, and which are connect- 
ed at both ends by two vertical steel 
side walls or wings which rise thirty 
feet above the deck of the pontoons. 

The interior of the side wings and 


FIG. 1.—THR DRYDOCK LOOKING INTO IT FROM THE HARBOR.—DOCK IS LOWERED TO RECEIVE VESSEL, 3 S% ° Ç 


a 


= 


a 
the floating drydock can be used to 


of the pontoons forms great watertight 


forging its way to the front as a prime 
mover, and the up-to-dateness of the 
modern shipyard can be directly meas- 
ured by the percentage of electric 


power to the total power used by the 


machinery and appliances in the yard. 

For operating a floating drydock 
there would appear to be no other 
power which could compete with elec- 
tricity on the scores of readiness and 
economy. and it, therefore, occasions 


advantage even where it is to be kept 
in a permanent position. Such a dock 
is located in the yards of the John N. 
Robins Company, Erie Basin, Brook- 
lyn, N. Y., and is operated by electric 
power. 

The dock being considered is 364 
feet long and 100 feet wide over all, 
with a lifting capacity of 6,500 tons. 
Its size is not remarkable, but the 


ballast chambers. When it is desired 
to lower the dock to receive a vessel, 
floodgates are opened and these hal- 
last chambers are filled with water in 
quantities sufficient to overcome the 
buoyancy of the dock. The dock can 
be submerged to receive a vessel of 
twenty-one feet draft. After the ves- 
sel is securely blocked in place on the 
pontoon- deek this water is pumped 
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out and the dock rises above water 
ith the vessel. 

Ea views of which are 
shown in Figs. 1 and 4, is secured at 
one side and at the shore end to a pier 
to which it is attached by vertical slid- 
ing guides. These guides permit the 
drydock to move up and down with 
the tide and when in operation. 

The vertical sliding floodgates which 
are used for admitting water to the 
pontoons are controlled from the tops 
of the wings. No other valves or in- 
lets for water are required or provided. 


To remove the water, each of the ten | 


floor pontoons is equipped with two 
twelve-inch centrifugal pumps, one in- 
stalled in each end in separate water- 
tight compartments. The ten pumps 
on each side of the dock are driven by 
vertical shafts and miter gears, oper- 
ated by a long horizontal shaft extend- 
ing along the top of each wing and 
driven by a 300-horsepower, 2,300-volt, 
Hawthorn induction motor, of Western 
Electric manufacture. This motor is 
shown in Fig. 2. The resistance and 
switches for the variable-speed contro] 
of this 300-horsepower pump motor are 
shown in detail in Fig. 3. 

The motors are located in the two 
houses which are to be geen at the cen- 
ter of each wing. The pumps are con- 
trolled from this point by varying the 
speed of the motors. Each pump is 
capable of delivering 5,000 gallons per 
minute under a head of from three to 
fifteen feet and is of Standard Morris 
Machine Works make. l 

In case one side of the dock, when 
the latter is being lowered to receive 
a vessel, should settle faster than the 
other side, this tendency ean he quickly 


controlled without closing the flood- 


gates, by simply starting the pumps 
on the lower side; or the result may be 
obtained more quickly by closing the 
gates on the lower side and at the same 
time pumping from this side. This re- 
sult is controlled by one man much 
quicker than has hitherto been accom- 
plished. 

The speed and ease with which dock- 
ing is done is well illustrated by the 
two illustrations shown herewith. The 
picture of the vessel completely docked 
(Fig. 4) was taken just forty-five min- 
utes after the other picture (Fig. 1), 
which shows the dock lowered to re- 
ceive the vessel. It is stated to be the 
most rapidly floated drydock existing. 
Vessels of the dock’s full capacity have 
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No. 10 
been raised in thirty-five minutes Lupus § 

R ? ucc 
while smaller vessels have required no oe ted by Roent. 
. more than fifteen to twenty minutes, In a recent issue a | 
The accuracy of the speed control of ord, Dr. Charles I o Medical Rec 
the motor installed to drive the pumps i 


delphia writes of the 


0o -HORSEPOWER MOTOR FOR DRIVING PUMPS. 


is largely responsible for this speed in 
operation. 


The driving of the machine tools 
used on the dock is largely accom- 


attained in the cure of lupus by the 
- Roentgen rays method. Until the use 
of the Finsen light and of Roentgen 
rays permanently successful results 
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FIG. 3.—RESISTANCE AND SWITCHES FOR SPEED CONTROL OF MOTOR. 


plished by compressed air. The air is 
furnished by a large air compressor 
which is driven by an induction motor. 
This feature of the installation is 
shown in Fig. 5. The pneumatic-elec- 
trie drive is proving satisfactory. 


were obtained only in limited incipient 
eases of lupus. 

The results obtained by the Finsen 
light treatment have been highly satis- 
factory so far as their permanence is 
concerned. It has, however, been found 
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that the maintenance of the costly Fin- 
sen lamps and of the staff of nurses 
necessary to their employment is a 
great drain even upon a well endowed 
hospital. Not only is the constant at- 
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In conjunction with many other der- 
mic lesions, lupus was subjected to ex- 
perimental treatment by the Roentgen 
rays. Today its successful treatment 
by this method is acknowledged as a 


A 


FIG. 4.—DRYDOCK AND SHIP, FLOATING. 


tendance of a nurse demanded during 
each treatment to produce a mechan- 
ical anemia of the area treated, but 
also an area of only half an inch in 


demonstrated fact, as is likewise the 
treatment of epitheloma and rodent 
ulcer, while in the severer forms and 
rebellious cases of eezema and acne the 


FIG. 5.—INDUCTION MOTOR DRIVING AIR COMPRESSOR. 


diameter can be treated at one time. 
Thus the whole area must be gone 
over, time after time, in these small 
areas. The time consumed in treating 
an extensive case of lupus is, therefore, 
very great. 


Roentgen rays are found to succeed 
where all other methods of treatment 
have failed. 

The Roentgen treatment has the par- 
ticular advantage over the Finsen 
treatment of lupus, in that it is more 
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rapid in its effects and consumes less 
time in its application, since it can be 
applied over the whole area and its 
rays have greater therapeutic power. 
In consequence, the treatment is more 
expeditious, and less expensive, but it 
should not be supposed that it is in- 
expensive. 

The Roentgen treatment ghas been 
employed successfully not ony in lupus 
vulgaris, but also in lupus @rythema- 
tosus. It is also effective in the early 
stages before ulceration has taken 
place, the deep-seated areas disappear- 
ing without the production of ulcera- 
tion or scarring. This is in marked 
contrast to the Finsen treatment. 
where sloughing and ulceration are 
necessary before the deeper portions of 
the lesion ean be affected by the ultra- 
violet rays. The Roentgen rays, there- 
fore, have the advantage of reaching 
the superficial and deep portions of the 
disease at the same time and over the 
entire area without the necessity of 
breaking down the skin over the dis- 
eased area where it is intact, and thus 
producing an ulcer and scar tissue in 
securing a healing. 

It must be self-evident that the 
achievement of valuable results with 
this therapeutic agent depends largely 
upon the experience of the individual 
employing it, and his ability to adapt 
to the patient the quality and quantity 
of radiation which the lesion demands 
in each stage of recovery. 

———_s--o—____- 
Electric Road for Ore Transportation. 

Vice-Consul-General J. J. Slechta 
writes from Rio de Janeiro that the 
President of Brazil recently laid the 
cornerstone of one of two 32,000-horse- 
power electric power stations which 
are to furnish the motive power for an 
electric railroad between the port of 
Victoria and the city of Itabira, in the 
state of Minas Geraes. 

The railway will be about 400 miles 
long, and will tap one of the greatest 
sources of Brazil’s wealth in iron ore. 
One of the large waterfalls on the river 
Doce will furnish the power for one 
of the stations, and a large waterfall 
on a tributary stream, power to the 
second station. At Itabira it will con- 
nect with the Central of Brazil Rail- 
way, with which it will have mutual 
traffic agreements. It is expected to 
thus land at least 3,000,000 tons of 
ore annually at Victoria at an esti- 
mated cost for transportation of about 
four-tenths of a cent per ton-mile. 
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Regulating Telephone Rates in Boston. 


That a scientific regulating of tele- 
phone rates by means of allocating 
plant investment, running costs, and in- 
terest charges to particular classes of 
service is workable and politically ad- 
visable, is the important thing about 
the findings of the Massachusetts Com- 
mission made public August 24 in re- 
gard to a new scheme and schedule 
of rates for the Boston and suburban 
district. The Commission, in recom- 
mending and practically prescribing to 
the New England Telephone and Tele- 
graph Company the basis for rate-mak- 
ing worked out by Prof. Dugald C. 
Jackson, has taken a long step towards 
establishing as a necessary part of the 
operation of a publie utility company 
the keeping of better cost accounts than 
are at present in vogue. The experi- 
ence of the Chicago Telephone Company 
under the system of accounting and 
costkeeping recommended by Professor 
Jackson in his earlier work in that 
city has shown the practical value of 
the svstem. Considerable changes have 
been made by the New England Com- 
pany in its accounting system in re- 
sponse to the suggestion of the techni- 
cal advisers of the Massachusetts Com- 
mission, and in future its books will 
show in considerable detail the elements 
on which Professor Jackson’s theory 
of rate-emaking depends for its applica- 
tion. 

The question of rates in the Boston 
district was brought up by various com- 
plaints filed with the Commission near- 
lv four years ago. In order to elimin- 
ate innumerable questions of fact which 
were in dispute, it was agreed by all 
parties that it was desirable to have 
the books of the telephone company ex- 
amined by an impartial, disinterested 
and reliable accountant. Following 
this examination of the books, it be- 
came clear that an inventory and ap- 
praisal of the telephone company’s en- 
tire property must be made before there 
could be any adequate basis for the 
adjustment of rates. This appraisal. 
which was most minute, showed that 
the replacement value of the company’s 
property was nearly twenty per cent 
in excess of the par value of all the 
certificates of indebtedness outstanding. 
This result disposed of the charges that 
the company was overcapitalized. After 
referring to this and other of the earlier 
steps in its investigation, the Commis- 
sion in its finding of last week says: 
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“The preliminary studies indicated that a 
reduction of from $300,000 to $400,000 could 
be made in the net yearly income of your 
company from the metropolitan and subur- 
ban districts with entire fairness to your 
company and without impairing the efficiency 
of the service. This would amount to a hori- 
zontal reduction of only a small percentage 
per telephone if applied upon each individual 
rate. 

“The traffic study showed conclusively that 
the rates per call collected from individual 
subscribers in different classes varied from 
ten cents per call to less than one cent 
per call, and certain of the larger users 
securing calls at a cost of less than half a 
cent. Such variation is manifestly unjust 
and inequitable. The gross collections of 
your company for exchange service in the 
entire metropolitan and suburban district 
was slightly less than three and one-half 
cents for each completed call. 

“It is plain, therefore, that the larger users 
having unlimited rates covering the whole 
of the suburban area, who pay from one-half 
a cent to two cents per call, are paying less 
than cost, and this has to be made up by 
the smaller users paying from six to ten 
cents per call. This latter collection was 
necessary to enable your company to secure 
an adequate revenue from the subscribers in 
the district as a whole, but was necessary 
only because a proportionately few subscrib- 
ers obtained their service at this extremely 
low and unprofitable rate, sometimes so low 
that it does not even pay the wages of the 
operator, to say nothing of the much larger 
expenses required for interest, maintenance, 
taxes, ete. The evident injustice of this con- 
dition the Commission has sought to abate. 

“The Commission therefore instructed its 
experts to report 2 schedule of rates which 
would not only reduce the net yearly income 
in the metropolitan and suburban district 
from $300,000 to $400,000 yearly, but which 
would be founded upon a rate for small users 
of a maximum charge of five cents a message 
for a minimum number of guaranteed calls. 

“This resulted in the experts reporting a 
recommendation for the establishment of 
zones and a new schedule of rates therein 
as the only practicable way by which rates 
can be secured to this district which are 
fair. proportionate and equitable. 

“The establishment of zones seems the 
only practicable means of securing the low- 
est possible rates for the moderate user of 
calls, who only needs a limited territory. It 
is the only possible way by which any un- 
limited telephone service can properly be re- 
tained and an adequate revenue secured from 
the district without charging the loss to the 
smaller users, or by which the maximum rate 
per call can be reduced to five cents. 

“The toll charges recommended cover as 
long a distance at as low a rate as seems, 
even in such a densely populated district, 
compatible with securing for the company 
an adequate revenue.” 

——_—____-»--- 


Rubber Cultivated in Asia. 

Consul-General James T. DuBois, of 
Singapore, writes that it is remarkable 
what rubber culture is doing for the 
Straits Settlements. The wide reaches 
of waste lands on the island of Singa- 
pore, which have been of no use since 
the culture of gambier, coffee, and pep- 
per was given up, are now the scenes 
of great activity. Rubber plants are 
being set out over these deserted 
wastes, and seem to do well. In the 
suburbs of Singapore city a consider- 
able area of swamp land has been 
drained and converted into a nursery 
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for Para rubber plants, which are sold 
at a good profit to the planters on the 
island. In Malacca there were former- 
ly many square miles of land covered 
with lalang, the hiding place of the 
tiger and other big game, which have 
been transformed into fine rubber plan- 
tations, and now Malacca, which has 
for years been largely neglected, is in 
a flourishing condition. 

The eastern rubber boom has caused 
the flotation of seventy-five companies, 
with 35,000,000 shares, capitalized at 
nearly $80,000,000 gold. A large por- 
tion of the shares has been used as part 
payment of purchase price. In many 
cases Only a portion of the total capital 
has been issued. The public has taken 
great financial interest in these flota- 
tions. However, the amount actually 
expended represents only a modest part 
of the total value set upon these prop- 
erties by the speculating public. 

—— eo 

Governing an Electric Drive for a 

Phonograph. 

At a meeting last March of the 
South African Institute of Electrical 
Engineers, during his discussion of an- 
other member’s paper, G. A. Webb de- 
scribed an interesting electric drive 
for a phonograph. Said Mr. Webb: 
“Some years ago I made a phonograph 
and subsequently a motor to drive it, 
and my difficulty was to keep this pho- 
nograph at a constant speed. I was 
working with six volts. I obtained a 
Hardy speed recorder and time gover- 
nor and mounted it on the shaft. s0 
that when the machine exceeded a cer- 
tain speed, the centrifugal governor 
shifted the armature out of its field 
line and by so doing reduced the 
speed. This idea is the subject of a 
patent in the United States of Amer- 
ica under the title of the Lincoln varia- 
ble-speed motor. The makers guaran- 
tee a ten per cent ratio of speed reduc- 
tion, whereas other makers have guar- 
anteed only six per cent. It worked 


exactly as in my experiment, but in- 


stead of the centrifugal governor. 8 
handle is used to shift the armature 


out of its magnetic field.” 
— eee 


Additional Pittsburg Traction Report. 
During the week ended August PAE 
1910, B. J. Arnold made public another 
section of his report on the Pittsburg 
traction situation. It is devoted al- 
most entirely to a history of the or- 
ganization of the railway companies 

operating in the Pittsburg district. 
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ELECTRICITY IN A MODERN 
BREWERY. 


THE POWER PLANT OF THE PABST BREW- 
ING COMPANYY 


Brewerles, like other manufacturing 
institutions, usually start in a small 
way and their growth is dependent on 
the management which they receive. 
The plant of the Pabst Brewing Com- 
pany, of Milwaukee, Wis., is no excep- 
tion to the general rule. When this 
establishment was started in 1844, the 
output was 300 barrels of beer per 


partments, with which lines of piping 
up to 500 feet long were used. Belt, 
rope and gear transmission were util- 
ized, and great ingenuity was some- 
times displayed in meeting the require- 
ments, but the power plant was far 
from economical when compared with 
the present system of transmission and 
the use of electric motors. Motors are 
used for driving all kinds of machinery 
and the methods of connecting them 
are varied and interesting, but the 
present article is intended to deal prim- 
arily with the power plant. 

It will be recalled that during the 
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arranged in batteries of two each with 
two batteries on each side of a central 
stack. Each boiler is fitted with a 
Murphy automatic smokeless furnace 
which projects in front of the setting. 
The boiler setting has a firebrick lin- 
ing with a hard-burned-brick exterior 
and is laid up in cement and fireclay. 
It is believed that this setting can be 
kept free from air leaks with very lit- 
tle trouble. 

Coal is delivered to the plant by wag- 
ons which dump it into a pit in an alley 
adjoining the boiler house. A plunger 
feeder delivers it to a crusher which 


INTERIOR OF ENGINE ROOM OF PABST BREWERY, MOTOR GENERATORS IN FOREGROUND. 


At the present time 2,000,000 


past winter the boiler house of the 


barrels of beer are sold annually. 

The brewing of beer is but one of 
many processes that are accomplished 
in a brewery and the demand for power 
in the various departments of a con- 
cern like the Pabst Company, is very 
great. As these departments are usu- 
ally quite widely separated, the trans- 
mission of power by electricity offers 
many advantages. This method has 
now supplanted the separate plants 
that formerly served the different de- 


Pabst plant was completely wrecked 
and one man killed by the explosion of 
four boilers. Since then a new brick 
building has heen erected, six new boil. 
ers have been installed and the finish- 
ing touches are now being placed on 
the equipment. 

The present boiler house is the same 
size as the old one, 50 by 121 feet, and 
is built of buff brick and steel so that 
it is entirely fireproof. It contains 
eight 400-horsepower Edgemoor boilers 


discharges to a Link Belt Company’s 
conveyor which deposits it in the vari- 
ous hoppers. Over the front of each 
boiler is a sixty-ton cylindrical hopper 
with conical bottom. Two pipes deliver 
the coal from the hopper to each fur- 
nace. These hoppers were all wrecked 
in the explosion, but have been re- 
paired and put in service again. If a 
single bunker had been used it prob- 
ably could not have been repaired. 
The ashes drop to,a pit below and, 
after being cooled, are delivered by the 
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same conveyer which handles the coal, 
to an elevated hopper in which they 
are stored until carted away. 

Upon leaving the furnaces, the prod- 
ucts of combustion pass to a breeching 
4 by 12 feet in dimensions. This is 
made of sheet-steel lined with asbestos 
fire-felt sheets. The gases can be de- 
livered directly to the stack or by- 
passed through economizers. A Stur- 
tevant serves one set of four boilers, 
and a Green the other set. Each has 
thirty-six sections of ten-foot tubes. 

Of particular interest is the stack 
which is 225 feet high and eleven feet 
internal diameter. This was built by 
the Heine Chimney Company and rests 
on a heavy concrete foundation which 
comes to the boiler-room floor. From 
the floor to the roof it is built of brick, 
and above the roof radial tile is used. 
This chimney withstood anexplosion of 
four boilers which completely wrecked 
the boiler plant and was not the least 
damaged. The remaining intact of this 
chimney helped greatly in the rapid re- 
building of the boiler plant. 

Boiler feed-water is obtained from a 
reservoir on the roof of the brewery 
which receives the water used to cool 
the beer and serves for a hot-water sup- 
ply for the entire plant. A 3,000-horse- 
power Cochrane heater is used further 
to raise the temperature. Three 
Knowles end-packed plunger-pumps 
with eight-inch plungers and 14 by 16 
inch steam cylinders are used for boil- 
er feeding. 

A steam pressure of 165 pounds is 
carried on the boilers. Golden-Ander- 
son non-return stop and check valves 
are inserted between the boiler nozzle 
and the eight-inch horizontal U bend 
which delivers the steam to the six- 
teen-inch header. This header is made 
with wrought-iron pipe to which are 
attached riveted steel flanges and fit- 
tings. The header runs the full length 
of the boiler room behind the boilers. 
At each end a line of the same leads to 
the power house, about 130 feet away, 
at which place the loop is completed. 
Steam can thus be supplied through 
either line so that there is no chance 
of a shutdown. Arrangements are made 
also for shutting off the connection þe- 
tween the boilers on each side of the 
stack and an expansion bend is placed 
at that point. 

The power house contains four gen- 
erating units. Two of these are ver- 
tical engines direct-connected to 400- 
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kilowatt alternators. The engines are 
eross-compound and operate noncon- 
densipg. They drive, at 125 revolu- 
tions-per-minute, 440-volt, twenty-cycle, 
three-phase, revolving-field generators. 
A third unit consists of a vertical, sin- 
gle-cylinder, noncondensing engine, di- 
rect-connected to a 300-kilowatt alter- 
nator of the type described, while the 
fourth comprises a Buckeye vertical, 
simple, automatic engine, direct-con- 
nected to a 100-kilowatt, 125-volt, di- 
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apparatus, were made by the Allis- 
Chalmers Company, of Milwaukee, Wis. 

In addition to the electrical generat- 
ing apparatus the power house contains 
all the refrigerating machines. There 
are three fifty-ton machines made by 
the Boyle Ice Machine Company, one 
seventy-five-ton and two 300-ton ma- 
chines made by the De La Vergne Com- 
pany. 

The connections for supplying steam 
to the engines consist of a main header, 


NEW BOILER HOUSE OF PABST BREWERY. 


rect-current generator. The total rat- 
ing of the four units is 1,200 kilowatts. 
In addition there are two 125-kilowatt, 


125-volt, 500-revolutions-per-minute di- 
rect-current generators, each mounted 
on a common base with and directly 
to a synchronous motor 


connected 
which drives it, and each having an in- 


duction motor with wire-wound second- 
ary direct-coupled to the generator 


shaft for starting purposes. All the 
engines, except the Buckeye engine, 
and all the generators and electrical 


attached at each end to pipes leading 
from the boiler room. From this header 
service pipes lead to the units. The ex- 
haust from all high-pressure cylinders 
is delivered into one common receiver 
connection or header, from which steam 
at a pressure varying from thirty-five 
to forty-two pounds is delivered to Y8- 
rious parts of the brewery plant, where 
it is used for brew-house and other 
purposes, as well as to the low-pressure 
cylinders of the compound engines. 
That the varying demands for steam 
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by the different departments may be 


met, arrangement has been made on 
both high-pressure and low-pressure 
cylinders of the compound engines for 
altering at will the ratio of steam con- 
sumption and transfer of the load from 
one side to the other of the cross-com- 
pound units. Heavy demands for steam 
at from thirty-five to forty-two pounds 
pressure are met by extending the point 
of cut-off on the high-pressure cylinder, 
and shortening the point of cut-off on 
the low-pressure cylinder, thereby 
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structed of English-vein white Italian 
marble, having a main board for the 
control of the generators and a balcony 
board above it for the feeder service. 
All circuits are controlled by automatic, 
overload, no-voltage release, oil-type 
switches. The equipment of instru- 
ments on the switchboard is very eom- 
plete, indicating wattmeters, as well as 
watthour meters, being used in a man- 
ner to permit of obtaining an aveurate 
record of the power generated or the 
energy consumed by cach unit in the 
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synchronous motors. Control of the 
induction starting motors on the syn- 
chronous moter-generator sets 1s accom- 
plished from the switehboard by the use 
of rheostats., 

Indicating lamps with bull’s-eyes 
have been provided on all generator 
and feeder circuits, so connected as to 
direct the attention of the attendants 
in case of the opening of an automatic 
switch. All feeder circuits are installed 
underground and ineased in iron-ar- 
mored conduit mounted in tunnels. Dis- 
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VIEWS OF INTERIOR OF ENGINE ROOM AT PABST BREWERY. SHOWING CROSS-COMPOUND ENGINE, 


transferring the greater part of the load 
on the unit to the high-pressure cylin- 
‘der. Reduced demand for steam from 
the various departments i$ met by a 
reversal of this proceeding. All ex- 
haust steam from the low-pressure cyl- 
inders of the engines is consumed in 
the heating of water for general brew- 
ery purposes, the warming of the vari- 
ous departments when necessary, or in 
‘the drying coils in various departments. 

The control of all generating units, 
‘as well as of all feeders is centralized 


‘in the main switchboard. which is con- 


engine room and each department of 
the plant. 

Direct current at 125 volts, supplied 
by the synchronous motor-driven gen- 
erators and the engine-drivendirect-cur- 


rent generator is used for lighting the 


entire premises. These direct-current 
machines also supply the exciting cur- 
rent for the alternators. The system 
of lighting used was adopted primarily 
to avoid the necessity of altering the 
existing illuminating system, to which 
many arc lamps are connected, and also 
to secure the condenser effect of the 


tributing centers have steel cabinets 
with slate panels, and all fuses are of 
the inclosed type. 

A count of the electric motors con- 
nected with the new power plant in 
this big brewery shows that there are 
no less than 151 of them, varying in 
size from one-half to 100 horsepower. 
In all they aggregate about 2,600 horse- 
power. They are distributed among 
the various departments and are put to 
the most diverse uses. Induction motors 
are used exclusively, with one excep- 
tion in the case of the motor-generators. 
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The power plant of the Pabst Brew- 
ing Company is of interest because of 
its size, because of its history and also 
on account of the varied use and ar- 
rangement of motors and generating 
apparatus. The present layout was de- 
signed by C. A. Chapman, consulting 
engineer, of Chicago, HL, and the suc- 
cessful operation of the plant is due to 
Wm. Klasman, the supervising mechan- 
ical engineer of the company. 

n a 
Arizona Mine Electrically Operated. 

Satisfactory reports have been re- 
ceived of the operation of the Mount 
Elliott mining property at Prescott, 
Ariz, Electricity is used both above 
ground and in the mine workings. 

—eo 

_ Electricity in Californian Mine. 

An electric power line has recently 
been completed to the Mammoth Chan- 
nel Consolidated Gold Mining Com- 
pany ’s properties in Butte County, Cal. 
The entire plant heneeforth will be 
electrically driven. 
<e 

Wireless in China. 

The London and China Telegraph 
states that it is proposed to erect three 
wireless telegraph stations, one in Can- 
ton, another near Kwong Chow Wan, 
and a third on Pratas Island. The last- 
mentioned will in all probability be the 
first to be proceeded with. 


e a a 


Chicago Meeting of Central Electric 
Accounting Association. 

At the meeting of the Central Elec- 
irice Accounting Conference, which will 
be held in Chicago on September 10, 
1910, it is planned to discuss the sub- 
ject, ‘Uniform Statisties.” The Chi- 
cago & Milwaukee Electrie Railroad 
has offered the members a special car 
hetween Milwaukee and Chicago. 


Resistance of the Alkali Metals. 

At the meeting of the Paris Academy 
of Sciences on July 25, L. Haekspill 
presented a paper dealing with the 
electrical resistance of the alkali metals. 
The metals cesium, rubidium, potas- 
sium, and sodium were distilled direct- 
ly in a vacuum into the tubes used for 
the measurements, and the electrical 
resistance determined at temperatures 
ranging from fifty-five degrees centi- 
grade to the boiling point of liquid 
air. The figures are somewhat lower 
than those given by previous observers; 
a trace of oxide appreciably raises the 
resistance. 


fs 
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THE INSULATION OF STORAGE 
:— BATTERIES. 


l 


BY P, G. AGNEW. 


While a storage battery may be used 
in most commercial work when its in- 
sulation from ground is low enough to 
give a considerable detlection on a volt- 
meter, or even to give an unpleasant 
physiological shock, it is a great prac- 
tical convenience to have it as free from 
grounds as possible. And in many 
eases of experimental work it is abso- 
lutely essential to have a high insula- 
tion resistance. 

About two years ago some rough ex- 
periments were made to determine 
what effect a thin coat of paraffin would 
have upon tne small glass insulators 
commonly used for supporting the sand 
trays for battery jars. A glass insu- 
lator having two petticoats was dipped 
into hot paraffin so as to give it a thin 
but smooth coat. It was then mounted 


STORAGE-BATTERY INSULATOR. 


on a wooden pin and placed in a glass 
dish as shown in the figure. On top 
of the glass a mat of asbestos was 
placed and acid from a cell poured 
over it. From time to time measure- 
ments were made between the acid-wet 
asbestos cap and the acid standing in 
the bottom of the glass dish, using 240 
volts. That no element of severity 
might be lacking in the test, the outfit 
was kept in a crowded battery room 
Where it would be exposed to acid 
fumes, and the asbestos cap was now 
and then allowed to dry so as to in- 
clude any creeping action due to the 
erystallization of the lead salts that 
might take place. But most of the 
time it was kept dripping wet. 

For the first few days the insulation 
resistance exceeded 10,000 megohms, 
which was the limit of the portable 
galvanometer used. The resistance 
gradually decreased, but at the end of 
four months it still exceeded 300 
megohms. 

In a check experiment in which the 
glass was not coated with paraffin the 
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insulation resistance dropped to less 
than 0.15 of a megohm in one day. 

During the renovation of a twenty- 
five-ampere, 130-cell battery, which had 
given trouble from bad grounds, the 
small glass insulators were given a thin 
coat by the same process of dipping 
into hot paraffin. After fourteen 
months of use in a room with three 
other batteries, this battery showed an 
insulation resistance of over 15 meg- 
ohms. And this measurement included ` 
the leakage to earth from twenty-six 
end-cell leads drawn into a conduit 
about 100 feet long and leading to the 
switchboard. 

Doubtless the great efficiency of such 
a treatment 1s due to surface tension, 
which does not allow the acid to spread 
out over the paraffin in a continuous 
surface film, but causes it to contract 
into the form of beads, whether the 
acid ig poured over it in a stream or 
whether the surface is exposed to air 
charged with acid particles, as in a 
battery room. 

eo 
American Mining Congress. 

The thirteenth annual meeting of the 
American Mining Congress will be held 
in Los Angeles, Cal., September 26 to 
October 1, inclusive. 

Unusual interest centers in the Min- 
ing Congress this year, arising princi- 
pally from its effective and sucevssful 
fight for the creation of a Bureau of 
Mines, which was formally established 
on July 1. During the past twelve 
months committees of the Mining Con- 
gress have been giving their attention 
to some questions of vital importance 
to the mining industry. These com- 
mittees, which will report to the Los 
Angeles meeting, include the following: 

Standardization of Electrical Equip- 
ment in Coal Mines, Samuel A. Taylor, 
Pittsburg, Pa., chairman. | 

Standardization of Electrical Equip- 
ment in Metal Mines, Gen. Irving Hale, 
Denver, Colo., chairman. . 

The conservation question promises 
to be one of the most interesting sub- 
jects to come before the convention. 
Mining men, particularly in the west- 
ern states, are becoming aroused over 
the possibility of the adoption by the 
National Congress of the legislation 
proposed in the Nelson conservation 
measures (Senate Bills Nos. 5489 and 
5486 to 5492 inclusive), all of which 
have an important bearing upon west- 
ern mining conditions. These bills ar? 
meeting with little approval and 1t 1s 
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expected that at the Los Angeles ses- 
sion the Mining Congress will deter- 
mine upon a plan of actively opposing 
the passave of the legislation during 
the next session of Congress, or of 
working for amendments which will 
be more favorable to mining develop- 


ment. 
—— eeM 
Use of Electricity at a Military En- 
campment. 


Camp Deneen, located near Peoria, 
Ill., was the scene of the annual en- 
eampment of the Illinois National 
Guard during the week of August 22. 
Practically the entire strength of the 
organization, consisting of over 6,000 
men, Was represented, making it one 
of the largest National Guard func- 
tions ever held. 

Since the passage of the Dick Bull, 
a few vears ago, the organized state 
militia has heen closely allied with the 
regular army of the United States, 
and it is required, in the short time at 
its disposal, during the encampment 
each year, to practice such maneuvers 
as will be of the greatest benefit in ac- 
tual service. 

In this connection the functions of 
the Signal Corps are of vital impor- 
tanee, and its work in providing tele- 
phone, telegraph, and electric-light 
service is of general interest. 

The camp grounds, at Camp Deneen, 
covering an area of about three square 
miles, were, of course, a temporary lo- 
cation for the troops, and it devolved 
upon the signal corps to make all nec- 
essary electrical connections—this be- 
ing a part of their specified duties. 

For lighting purposes, at the vari- 
ous headquarters, about seventy-five 
enclosed are lamps were used. At 
night these lamps, in addition to light- 
ing the immediate surroundings, indi- 
cated the location of the various off- 
cers’ headquarters. Sixty-eycle alter- 
nating current was emploved, this be- 
ing supplied by the Peoria Gas and 
Electric Company. Connections were 
made at a transformer in the neigh- 
borhood, and a special pole line, which 
was used jointly for lighting, tele- 
phone and telegraph circuits, was 
erected. 

Telephone communication in an en- 
campment of this size is very essential. 
At Camp Deneen a complete system 
was installed. A switchboard of the 
regular field type was located at main 
headquarters and from this point lines 
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extended to every brigade, regimental 
and battalion headquarters. Telephone 
sets were also installed in the hospi- 
tals and at outlying points about the 
grounds so that communication with 
the entire camp was established. About 
thirty instruments were used. 

An interesting feature of the work 
conducted at the camp was the field 
telegraph practice. A large share of 
the maneuvers during the week con- 
sisted of movements outside of the reg- 
ular camping grounds, occasionally 
four or five miles distant. Communica- 
tion with headquarters during these 
movements, was at all times estab- 
lished by means of a coil of single in- 
sulated telegraph wire carried on a 
art hauled by mules. As the signal 
corps moved with the troops the wire 
was unwound and, as one end was per- 
manently installed at the camp head- 
quarters, conections could be instantly 
established. Four of these reel carts 
were in use, each manned by a driver 
and operator. Ground connections 
were made on the rim of the cart 
wheel. The buzzer type of telegraph 
Instrument was used. 

Wireless telegraphy was another in- 
teresting phase of the work’ of the 
Signal Corps. As in the case of the 
telephone and telegraph, the main sta- 
tion was located at main headquarters. 
The equipment used for the field work 
was the regular pack set used in the 
United States Army. Messages would 
be sent a distance of forty miles un- 
der favorable conditions. The field- 
station equipment required only twen- 
ty-seven seconds to set up ready for 
the transmission of messages. Dry 
batteries, installed on the eamp 
grounds, furnished the current for all 
telegraph and also for telephone work. 

Other work of the Signal Corps eon- 
sisted of heliograph signaling, by means 
of sun mirrors, and flag signaling. It is 
interesting to note the speed with 
which the Signal Corps goes about its 
work. Although on the ground but a 
few days before the troops, every de- 
tail was in readiness, and, during the 
week, no serious trouble whatsoever 
encountered. Much credit 1s due Cap- 
tain D. N. Williams and his able com- 
pany for their excellent work. 

———__s-- eo 
A New Competitor of Electroplating. 

Schoop’s new method of producing 
metallic deposits by spraying seems to 
be superior to electroplating in many 
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respects. Molten metal is | forced 
through a suitable nozzle by heated 
gases or vapors such as nitrogen or 
hydrogen, whieh do not oxidize the 
metal under high pressure, and thrown 
as a fine dust against the objects to 
be eoated. The fluid metal leaves the 
nozzle under a pressure of twenty to 
twenty-five kilograms per square een- 
timeter as a very fine powder or fog. 
Which impinges with great velocity 
upon the objeet to be treated. Conse- 
quently the particles are deposited as 
an extremely thin and solid coating 
with great uniformity and smooth ap- 
pearance, The thiekness of the de- 
posit after a momentary applieation 
is 0.02 millimeter) and may be in- 
creased at will. A deposit of six 
millimeters may be produeed in 
eight to ten hours. The method is 
particularly suitable for mobile metals. 
as tin, lead, copper and aluminum al- 
loys. It is now possible to produce 
solid deposits of aluminum which so 
far has not been accomplished electro- 
Ivtically. Another advantage is that 
the surfaces of objeets to be coated 
need not be electrically conducting and 
may consist of any material whatever. 
even such as are fusible and inflamma- 
ble, as the metallic particles are not 
hot. For the manufacture of hollow 
bodies only a simple paper model is 
required, From a single negative as 
many as 300 positive plates, whieh 
could not be distinguished from genn- 
ine electrotypes, have been produeed 
inside of ten hours.—(.1bstracted and 
translated from Dic Umschau. July 16.) 
ian E a ane oe 
Electrification of Lackawanna Dis- 
cussed. 

It is stated that at a conference held 
in Seranton, Pa., on August 19, 1910, 
between representatives of the Dela- 
ware, Lackawanna & Western Rail- 
road, the General Eleetrie Company 
and the American Locomotive Com- 
pany, the electrification of the Dela- 
Ware, Lackawanna & Western Railroad 
east from Seranton to Lehigh and west 
from Seranton to Clark’s Summit was 
discussed, 

eo 
Montevideo Tramway Returns. 

The gross receipts of the Montevideo 
tramways, for the year ended October 
31, 1909, were $1,230,780, an increase 
over the previous vear of $99,719. The 
operating expenses were decreased by 
£6,639, the net receipts being $512,577, 
an inerease of $106.348; 
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ELEMENTS OF POWER-STATION 
= DESIGN.—I. 


PRELIMINARY CONSIDERATIONS AND 
REQUIREMENTS. 


BY W. B. GUMP. 


Introduclion—A commercial power- 
station is designed and built for the 
purpose of supplying power to a com- 
munity for lighting or industrial pur- 
poses, and selling this power at a profit. 
The term ‘‘commercial’’ applies here 
to a central station as distinguished 
from offiee-building or isolated plants. 
The latter will not be discussed in this 
series except in a general way, the ob- 
ject of this paper and of those to fol- 
low being to treat of the fundamental 
factors relative to the economic design 
of central power stations, and electric 
power-transmission systems. 

The importance of economy in the 
operation of a plant or power system 
has been recognized to a greater or less 
extent since power began to be used, 
but not until recently has economy been 
regarded with due seriousness except 
in localities where local considerations 
have compelled its attention. The 
movement lately inaugurated to con- 
serve the natural resources of the coun- 
try is in a large measure accountable 
for greater stress upon the question of 
economy than it has had heretofore. 
Along with the conservation movement, 
competition among manufacturing in- 
dustries has played no small part, and 
in consequence of this the problem of 
economy is facing the engineer and the 
nation at large with more concern than 
ever before. 

Plant Location and Relative -Cost.— 
At the inception of a power project the 
location of the generating station. must 
be well defined. If a hydroelectric 
plant is considered its location will in 
general be determined by an investi- 
gation of the following items: (a) 
Water rights. (b) Rights of way for 
transmission lines. (c) Accessibility for 


transportdtion of machinery. (d) Cost 
of construction of dams, pipe lines, re- 
taining walls and other works. (e) 
Cost of transmission lines. (f) Nature 
and extent of power market. 

After a preliminary investigation, it 
may be found that the waterpower site 
in question is too remote from the 
power market to warrant the high cost 
of transmission lines, and hence the de- 
cision may be justified in favor of 
steam or gas power if neither already 
exists. In the majority of cases water- 
power development takes place solely 
in order to sell power to customers or- 
iginally supplied from steam plants, 
assuming that steam power cannot be 
sold profitably at as low a figure as 
hydroelectric power. In any case, the 
basic considerations are matters of 
finance, and resolve themselves pri- 
marily into: (a) First cost of equip- 
ment; (b) cost of operation. 

While it is the general opinion that 
steam cannot compete with water pow- 
er vet an analysis of all of the factors 
will often present a decidedly favorable 
outlook for steam. Notwithstanding 
the low operating cost of the average 
waterpower plant, the matter of in- 
vestment is a serious question, and 
when reckoned with on this basis the 
opportunity for successful waterpower 
development is often far from ‘‘gold- 
en.” 

_ As regards the first cost of hydraulic 
development compared to steam power, 
it is safe to state that the former will 
cost from $100 to $300 per kilowatt of 
rated capacity, while steam will not 
usually exceed the first figure, and in 
the case of steam-turbine plants having 
large units, the cost per kilowatt may 
run below $50. 

The items governing the location of 
a steam power plant are: (a) Cost of 
real estate. (bD) Nature of soil for foun- 
dations. (c) Quality and quantity of 
water for boilers and condensers. (d) 
Facilities for transportation of fuel 
and supplies. (e) Nature and extent of 
power market. 
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Unlike a hydroelectric plant, a typi- 
cal steam plant is located in the vicin- 
ity of the district being supplied ; hence 
the cost of land for steam power plants 
will in many cases outweigh other ad- 
vantages which in themselves are favor- 
able to a geometrical location. This ìs 
found to be true in a number of large 
cities. Notwithstanding high cost of 
real estate, the importance of the other 
items cannot be diminished, and the 
final decision is a compromise, since 
ideal conditions are not to be fully re- 
alized in practice. 

Steam plants such as those supplying 
power for interurban railways are gen- 
crally less restricted as to cost of land. 
and may consequently be located at or 
near an assumed electrical center. It 
should be noted that the load center 
cannot be predetermined accurately, 
and since the growth of the system is 
also indeterminate the theoretical loca- 
tion is of limited value in any case. 

The cost of fuel for steam power 
plants is necessarily an item of great 
importance; so much so that upon this 
question alone hinges many a decision 
between steam and hydroelectric power. 
While it is not likely that the present 
generation will live to see our coal 
mines depleted, yet at the increasing 
rate at which coal is being consumed. 
and unnecessarily wasted, we may just- 
ly expect the cost of coal to increase, 
and this becomes vital to the econom- 
ical production of power from either 
steam or coal gas. Since the gas pro- 
ducer is capable of effectively utilizing 
low-grade fuel, the gas engine appears 
to offer a means of partially, if not 
wholly, offsetting the unfavorable as- 
pect of expensive fuel. Curve A, F ig. 
1, shows approximately the amount 
of coal which has been consumed since 
the year 1825. Each year shows the 
total coal consumed for all the preced- 
ing years, as will be noted by inspec- 
tion. Plotting values by. averagig 
each ten years the curve B is obtained: 
showing the approximate rate of 1m- 
crease per year. . 
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Sources of Power Compared.—Refer- 
ence has been made to competition be- 
tween steam and hydroelectric power, 
giving causes for such competition. 
While apparatus for both classes of 
plants has been undergoing changes 
and improvements, particularly in the 
ease of steam plants, another competi- 
tor has invaded the field and has com- 
pelled attention in almost every power 
enterprise. The advent of the gas en- 
gine, with its high thermal efficiency as 
compared to steam, has forced not only 
its consideration but its adoption in 
many plants where formerly the steam 
had complete control. The 
thermal efficiency of the gas engine is 
100 per cent greater than the best com. 
pound condensing steam engine or 
steam turbine. Notwithstanding great- 
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FIG. 1- RATE OF COAL CONSUMPTION SINCE 1825. 


er efticieney the gas engine has had 
many defeets which until recently have 
prevented its successful operation in 
units of large capacity. Fortunately 
the most serious difficulties have been 
overcome and a decision in favor of gas 
power is now warranted in a great 
many eases where but a short time ago 
such a plant was regarded as more or 
less experimental. Today a gas power 
plant is looked upon as a commercial 
Success, even though many engineers 
are still reluctant to place it upon the 
same basis with steam as regards reli- 
ability. Itis readily admitted that the 
Steam plant is ‘‘tried and true,” while 
the gas-engine plant still has some ele- 
ments of uncertainty whieh become 
serious where the demands of contin- 
tous service are rigid, such as is gen- 
erally the case with electric power. 
Auxiliary Powcr.—It has been found 
that the stream fow of the average 
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Water power varies through a wide 
range, and for that reason an auxiliary 
source of power is often necessary. One 
of the problems most dificult of deter- 
mination in the case of water power is 
the proportion of maximum stream flow 
to be developed. If maximum power is 
developed, a large portion of the equip- 
ment would be inoperative during most 
of the year. A development of mini- 
mum stream flow would result in such 
a waste of useful hydraulie energy as 
to become a financial failure, as far as 
hydroelectrie power is concerned, since 
the wasted power would likely more 
than offset the cost and upkeep of an 
auxiliary plant. Hencea large propor- 
tion of maximum flow should be util- 
ized, depending upon local conditions. 

In large power systems involving a 
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number of plants, sueh as that of the 
Southern California Edison Company 
Whose chief source of power is hydro- 
electric, it is practice to establish auxil- 
lary power in the form of one or more 
steam plants. In the particular system 
mentioned a large steam-turbine plant 
is operated continually, in conjunction 
with the main hydraulie plant which is 
situated 120 miles distant. Under ordi- 
nary conditions the steam turbines are 
“tHoating’’ at no load, in parallel with 
the high-tension line, thus intlueneing 
the line power-factor. In the event of 
an interruption on the transmission line 
the turbines immediately pick up the 
load thereby avoiding interruptions at 
the point of delivery. 

The auxiliary plant is therefore serv- 
ing two purposes: (a) An auxiliary 
source of power. (b) A means of regu- 
lation. 

Where a steam plant is operated in- 
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termittently the idle periods become a 
source of waste, and the upkeep and the 
cost of operation are serious factors. 
In addition to these disadvantages the 
problem of being ready to start the 
steam plant quickly in case of a failure 
at the hydraulic plant is indeed diff- 
cult, since the time required to start a 
steam plant is usually several hours. 
An interruption to service for such a 
period is prohibitive in the majority of 
cases; hence a means of starting the 
plant without loss of time is eagerly 
sought by engineers having to encoun- 
ter this situation. In this connection 
gas power again presents itself favor- 
ably as an auxiliary source. A gas 
engine can be started in a few seconds, 
and even where a gas producer is used 
the engine could be run by a temporary 
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FIG. 2.—TYPICAL LIGHTING LOAD. 


supply of gas while the producer is be- 
ing brought up to a normal working 
condition. In this way the time of in- 
terruption could be reduced to practi- 
eally a negligible quantity. The loca- 
tion of a gas power plant is governed 
hy practically the same items as those 
affecting steam, except that the water 
is utilized for cooling the eylinders and 
washing the gas., For this purpose it is 
not required that the quality be the 
same as that of good boiler water. A 
large quantity of water, however, is 
required. 

In proposing steam power wholly as 
an auxiliary source the standby losses 
during idle periods must be taken into 
account. Final analysis may show that 
it is hetter economy to operate the plant 
continuously than to have it idle, and 
hear the standby costs upon which 
there are no direct returns. With but 
very few exceptions a steam plant in 
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combination with a hydroelectric source 
is able to supply a market with ‘‘sec- 
ondary power’’ even when the rate at 
Which this power is sold brings a rev- 
enue only sufficient to cover the fixed 
charges. The advantage of continuous 
operation under these conditions is ap- 
parent. 

First Cost of Hydroclectrie Plants.— 
Notwithstanding the high first cost of 
hvdroeleetrie plants, the depreciation 
of such plants is very low as compared 
to steam, and since the cost of operation 
per kilowatt is also low, hydroelectric 
energy can undersell steam-clectric 
power in many localities. The first cost 
of equipment and hence the investment 
charge in the case of hydroelectric 
plants, is greatly increased by reason of 
long-distance transmission lines. <A 
large number of electric power systems 
have a greater Investment in transmis- 
sion lines than in the stations them- 
selves. This is true especially with ref- 
crence to lighting and power systems 
in large cities. While a low-tension dis- 
tributing system can hardly be included 
as a part of the plant, it is most em- 
phatically a part of the system. Jn the 
ease of hydroelectric development the 
transmission lines are virtually a por- 
tion of the plant equipment. They 
should therefore be itemized within the 
original investment in the plant. The 
cost of the line added to the compara- 
tively high eost of headworks, tumes, 
dams and retaining walls will be seen 
to increase the investment to a point 
far above the average steam power 
plant. When these items are consid- 
ered it will often be found that the 
question of financing the project pre- 
sents difficulties, the seriousness of 
Which is not appreciated at the outset. 

Water power is generally regarded by 
the layman, and by the publie, as being 
equal to gold mines, and that because 
the water is constantly running to 
waste, its energy costs, nothing. Not a 
few promoters and others financially 
interested in waterpower development 
have been sadly deeeived in this re- 
spect, and after completing a develop- 
ment have been brought to realize the 
true situation. Correct conclusions as 
to the feasibility and practicability of 
developing a water power cannot be ar- 
rived at until the market and the cost 
of development have both been investi- 
gated most thoroughly. 

Comparison of Efficiencies—It is in- 
teresting to note the chief character- 
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the three 


Consider- 


isties which distinguish 
sources of power mentioned. 
ing the question of cfficleney we tind 
that the hydroelectric plant allows but 
little margin for improvement. Start- 
ing from the hydraulic souree, and fol- 
lowing the losses through the water- 
wheels to the tailrace (assuming short 
water conductors), the useful energy 
reaches, conservatively, eighty per 
cent. Deducting losses through the 
generator (assuming directly connected 
units) amounting to five per cent, and 
transformer losses amounting to two 
per cent, will result in an efficiency at 
the generator terminals of 74.48 per 
cent. Proceeding a step further, and 
allowing thirteen per cent loss in trans- 
mission lines and distributing appara- 
tus, the available energy at the substa- 
tion switchboard is 64.8 per eent of the 
total input. The best steam power 
plant operating under average commer- 
cial conditions permits but twelve to 
fourteen per cent of the original power 
to become available. In other words 
the hydroelectric plant is about five 
times as efficient, Including losses to the 
point. of delivery at the substation. If 
an additional loss in transmission is 
taken into account in the steam plant, 
the resulting efficiency will be less than 
the above approximate figures. 

The average gas power plant has a 
thermal efficiency of about twenty-five 
per vent, or twice that of a steam plant. 
Allowing five per cent for generator 
losses, the electrical output at the gen- 
erator is 23.75 per eent of the thermal 
energy. Allowing loss for transmission 
the resulting efficiency is a little less 
than this figure. In the ease of the 
steam plant and the gas-engine plant 
the transmission is assumed to be short. 
as such plants, respectively, are located 
near the point of delivery. If we neg- 
leet the transmission losses in the ease 
of the hydroelectric plant the steam 
plant is about one-sixth as efficient, 
while the gas-engine plant has roughly 
one-third the effieieney. The conclusion 
follows that steam and gas power 
plants offer possibilities for a far 
greater Increase In efficiency than is 
the case with hydraulie plants. 

It is not likely that the steam engine 
will undergo an appreciable increase 
in efficiency with the present methods 
of producing power.  Steam-engine 
economy seems to have reached its max- 
imum, or practically so. The gas en- 
gine, however, has not reached this 
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stage of development, and considerable 
improvement is anticipated. Within 
the realm of gas power lie possibilitics 
for greater competition with hydroelec- 
trie power, and also opportunities for 
obtaining a desirable auxiliary source, 
as before suggested. 

The question of efficiency is a peen- 


‘liar one, and may be viewed from sev- 


eral sides. Although a steam power 
plant is sadly laeking in thermal eff- 
ciency the final issue is: ‘* What does 
the efficiency eost?” or, “How much 
must be paid for the losses?’ That is, 
if with all the losses we still find that 
steam power can be sold at a sufficient- 
ly low rate, as compared, say, with 
water power, then a steam power pro- 
ject is an assured commercial’ success. 
other factors being normal, Consider a 
case In Which steam and gas power are 
to be analyzed for a final decision upon 
one or the other. Suppose that the 
steam plant will cost $90 per horse- 
power to build, while a gas plant of 
the same rated capacity will cost #110 
per horsepower. The efficiency of the 
gas-engine plant is to be paid for, and 
if the inerease in thermal economy does 
not reduce the cost of operation below 
that of the steam plant the latter will 
have a clear field. 

Preliminary Estimates.—It is aston- 
ishing how few engineers prepare esti- 
mates that can be called reliable. So 
much depends upon the preliminary 
work on a power enterprise that the 
importance of aeeurate estimates can 
hardly be exaggerated. The fact that 
even reputable engineers fall short of 
arriving at costs by fifty per cent or 
more is well reeognized. It is one of 
the things that seem to he regarded as 
inevitable, and is not always looked up- 
on with due consideration. | It is true 
that preliminary estimates are in a 
measure speculative; at least a number 
of the faetors to be included are spec 
ulative. Yet, if greater care were es 
ercised in ‘‘sizing up’’ the conditions 
to be satisfied, the financing of power 
projects could be based upon more defi- 
nite assurances than are realized in the 
average development. 

An investigation into the cause of 
inaccuracy in estimating reveals the 
rather surprising fact that a compara 
tively small amount of checking 1s done 
on these estimates, and in many cases 
practically no check is made at all. to 
verify the original figures. It is a fact 
undisputed that in all engineering oal- 
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eulations, especially those relating to 
high-class design work, the results 
should be carefully cheeked. Tf an en- 
vineer cheeks his owa work he should 
use a method other than the one em- 
ployed in the original caleulation, lt 
is advisable, and often happens, that 
several engineers go over the same 
work. The design, under such a sys- 
tem, is bound to accord with the caleu- 
lations. Taking now the ease of power- 
plant estimates, why should not a sys- 
tem of checking also be used? If need 
he, employ several engineers instead of 
one. It is no disgrace for experts to 
differ, and the fact that the personal 
equation enters deeply into a matter 
of this kind is a strong argument for 
having a consensus of opinion. rather 
than placing the entire responsibility 
upon one man, whose personal views, 
though valuable, are not necessarily 
coincident with those of a consulting 
committee of several experts in the 
same line. Here, as in other important 
engineering matters, two heads are bet- 
ter than one, and three are better than 
two. 

The lamentable fact remains, how- 
ever, that few capitalists or promoters 
are willing to acknowledge the value of 
engineering even though they must de- 
pend upon it for financial returns. 
Many are prone to secure cheap rather 
than reliable engineering service, with 
the result that the power situation an- 
ticipated is not realized in a large num- 
ber of instances. This is to be seen not 
only in the preliminary work but also 
in the construction and final installa- 
tion of plants. The question of cost. is 
apt to dominate throughout, at the sae- 
rifice of proper engineering Which not 
only increases operating expenses, but 
hampers further extensions in the de- 
velopment and produces a permanent 
failure. The other side of the ques- 
tion is the human nature side. A capi 
talist or a power company employs an 
Investigating engineer, expecting to 
base the entire financial programme up- 
on his engineering report. The engi- 
heer is rare who is willing to concede 
that some other engineer in the same 
line ean enlighten hin. This is largely 
an element of egotism which is charae- 
teristic of most professional men, but 
it works against the best interests of a 
power project as has been demonstrat- 
ed in practice. The capitalist coneludes 
that the engineer he decides to employ 
must ‘Know his business” and there- 


fore is apt to give him eredit for know- 
me more than he actually does. The 
Intricate engineering problems involved 
are seldom grasped by tinanciers, and 
It is the duty of the engineering fra- 
ternity as a class, and as individual 
engineers, to educate the investor as to 
the real state of affairs relative to pow- 
er development. A correct understand- 
ing between the capitalist and the en- 
vineer will then be established. and 
both will be able to take up the details 
of a power project with keener fore- 
sight, and with considerably more 
assurance of suceess than has been 
achieved in the past. Both the capital. 
ist and the publie at large have been 
more or less misinformed as to the real 
value of water power, and if in the fu- 
ture they are not guided in the right 
direction it is largely the fault of the 
engineer in allowing sueh misappre- 
‘hensions to continue. 

Load-factor and Rated Output. —The 
influence of load-factor on the cost of 
operation is of vital importance and 
must be considered carefully in the be- 
ginning. While it is impossible to 
ascertain the exact form of load curve 
before a plant is built. vet sueh a curve 
may be so closely approximated that 
the actual load curve resulting should 
not differ materially from the estimated 
eurve. [n this discussion the term 
load-factor is understood to mean the 
ratio: | 

Daily kilowatt-hour output 


Maximum load for one hour > 24 
This ratio is more stretly termed the 


eurve  load-faetor, as distinguished 


from the station load-factor, or: 


Daily kilowatt-hour output 


w 


Rated capacity of station œ hours 

of operation per dav. 

It is evident that the character of 
load eurve desired is as nearly a 
straight line as possible, or a load-fac- 
tor approaching 100 per eent. This is 
more closely approached by an clectro- 
Ivtic load than by any other form of 
clectrie power service. The lowest 
load-factor is to be seen in the aver- 
age lighting plant whose load is made 
up exclusively of lighting. The eleetro- 
Ivtie plant is likely to hold its load- 
factor above eighty per cent, while the 
lighting plant will not exeeed thirty- 
five per cent in the majority of cases. 
With a mixed load, sueh as power, 
lighting and railway serviee, a load- 
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factor exeeeding fifty per cent may 
sometimes be expected. The conelusion 
follows that a lighting plant should en- 


eourage the use of power during light 


load and thereby inerease its profits, 
by diminishing the idle periods during 
Which a large portion of the equipment 
would bring no returns. 

An example of a typical hehting load 
is shown in Fig. 2.) Here the average 
daily load is 1.700 kilowatts, while the 
maximum is 5,400, or for one hour, ap- 
proximately 5.300 kilowatts, making 
the load-factor 0.32. The peak above: 
the hne C D Jasts for practically only 
three hours, or one-eighth of the time 
the plant is operating. During that 
period the entire capacity of the station 
is reached, assuming that no reserve 
capacity. beyond maximum load is in- 
stalled. This brings up the point that. 
hydroeleetrie plants must have a rated 
capacity equal to the maximum load to 
be carried. Steam plants, however, 
may be rated upon a basis of fifty per 
eent or 100 per cent overload, and can 
therefore be designed with a rated ea- 
pacity limited to the average load. In 
other words, waterwheel units are re- 
stricted to a very small margin of over- 
load, while steam units can be over- 
loaded more than 100 per cent of their 
rated capacity. This is another fac- 
tor favoring steam-turbine installa- 
tions, as steam turbines are exceedingly 
well adapted to the aceommodation of 
neavy peaks. Furthermore their econ- 
omy on a basis of steam consumption 
per kilowatt-hour is high on eompara- 
tively light loads. Their range of efti- 
veient operation is therefore nmeh 
greater than that of waterwheels. The 
latter are restrieted to a working range 
of from about TO to 100 per cent gate 
opening in order to give satisfactory 
results. 

It is evident from the above state- 
ments that the load-factor has a direct 
bearing on the number of units chosen. 
For example, suppose a hydroelectric 
plant is contemplated, having a load 
curve as shown. Not less than two units 
should be installed in the beginning. 
[f two units are to carry the average 
load only, their rating in order to oper- 
ate efficiently cannot be less than 1.000 
kilowatts each. Assuming this to be 
the case, and providing for twenty-five 
per cent overload for three hours, the 
total capacity is 2.500 kilowatts or only 
one-half the eapacity necessary to take 
the peak load. It is. therefore, impera- 
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tive either to provide four such units 
or install fewer units having greater 
eapacity. If two 2,000-kilowatt units 
are adopted they would barely carry 
the peak, and three-fourths of the time 
would operate individually at a low 
hydraulic efficiency due to light load. 
A compromise would be to install three 
1,500-kilowatt units having a rating of 
twenty-five per cent overload, as be- 
fore. Even with this arrangement two 
units would be idle the greater portion 
-f the day, when the load could be tak- 
n care of by one unit. Thus two units 
of large capacity are kept in reserve 
‘considerably more than half the time, 
involving a heavy investment per kilo- 
watt-hour output. 

The same load conditions if met 
by means of a steam-turbine installation 
could be accommodated with two units 
only, each being normally rated at 1,500 
kilowatts and having a sixty-six per 
cent overload for two hours. A com- 
parison between the hydraulic and the 
steam plant shows clearly that the 
steam-plant rating is approximately 
only three-fifths of the maximum. While 
it is true that the basis of rating is not 
the same for both types of plant the 
eost per kilowatt-hour output in the 
cease of the steam plant is relatively 
iess than in the hydraulic plant. 

Mechanical Requirements.—The me- 
chanical requirements refer here to the 
general construction of a plant rather 
than to the details of special apphances, 
as these will be discussed more at 
length in separate chapters later. It is 
evident that before details can be set- 
tled the general character of the situa- 
tion must be dealt with. One of the 
foremost items to be considered in de- 
signing a power system is the prob- 
able growth of the market; also the 
nature of the territory in which exten- 
sions are expected. Undue provision 
for extensions has crippled many a 
plant and has been the cause of most 
serious breakdowns and interruptions 
after the initial installation has become 
inadequate to the demands. Buildings 
which are far too small, lack of care 
in the placing of machinery, and in 
short, an intent to cut down the first 
cost, seem to prevail in the majority of 
power developments. These facts are 
evident on every hand and are ample 
proof that the preliminary investiga- 
tion concerning such a property has 
not been accurate, or if it has, the re- 
quirements have been disregarded. 
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Provision for extensions is usually 
respected to a greater extent in the case 
of hydroelectric developments than in 
steam power plants. This may be 
largely because changes after a hydrau- 
lic plant is built involve great incon- 
venience, and perchance a complete 
shutdown of the plant, while this is not 
generally true of steam power stations. 
In either instance the system is bound 
to be hampered, and great annoyance 
and expense will result when due con- 
sideration is not given in the original 
design. In addition to the expense and 
annoyance caused by cramping or by 
improperly arranging a building, there 
is the lability of fire resulting by the 
lack of space for wires and cables, and, 
in steam plants, the exposure to burst- 
ing steam pipes, serious leaks, or even 
explosions. 

Necessary space for proper inspec- 
tion and repair of all apparatus is par- 
amount and cannot be overlooked if 
ultimate success is to be attained. The 
original design makes either for the 
success or failure of a plant and it is 
evident that both the mechanical and 
electrical requirements must be studied 
carefully and systematically in order to 
produce the highest efficiency of opera- 
tion for a given investment. 

As hydroelectrie plants are in a class 
by themselves, the intention is to dis- 
cuss them separately in a succeeding 
chapter. The chapters immediately 
succeeding this one will take up steam 
powsr plants, beginning with the boiler 
room. 

(To be continued.) 


Treatment of Storage Cells. 


B. B. Boltwood writes as follows in 
a recent issue of Nature, regarding the 
treatment of sulphated plates: 

“A strong (30-40 per cent) solution 
of crude, commercial sodium hydroxide 
solution is prepared in a large iron pot 
and is heated to boiling. The accumu- 
lator plates, previously washed thor- 
oughly for several days in running 
water, are dipped into the boiling soda 
solution and allowed to remain for a 
period of from five to fifteen minutes, 
depending on the extent to which ‘‘sul- 
phating’’ has taken place. They are 
then removed and washed for several 
days in fresh water, after which they 
are placed in the jars with fresh sul- 
phurie acid solution and thoroughly 


charged. 
“This treatment can be applied to any 
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cells which have not undergone struc- 
tural disintegration, and when properly 
carried out restores the cell to its full 
normal capacity. I have used it with 
complete success for treating a set of 
six large portable accumulators which 
had stood uncharged for nearly five 
years, during which period almost all 
the water had evaporated from the 
electrolyte, and the greater part of the 
sulphurie acid had combined with the 
plates. It is also a very effective rem- 
edy when applied to cells which show 
local action and continuously evolve gas 
from the plates after charging. with a 
corresponding more or less rapid loss 
of charge on standing. In treating such 
cells a more dilute solution (20 per 
cent) of sodium hydroxide can be used. 

“I have never found a cell too com- 
pletely ‘‘sulphated’’ to be restored by 


this treatment.” 
—_—___»--@—_____ 


Montgomery, Ala., May Have New 
Plant. 

A petition has been submitted to the 
council of Montgomery, Ala., to allow 
the representatives of Richard Tillis to 
build an electric plant and furnish 
light and power to the city. 

The petition states that owing to liti- 
gation regarding the recent transfer of 
the Citizens’ Light, Heat and Power 
Company, which may continue for some 
time, Mr. Tillis wished to have a plant 
in operation as soon as possible. Should 
the Citizens’ Company come to him 
after his new plant is built he intends 
to merge the two concerns. 

—_—_—_--~>-- e__—_ 


West Elec <Altartoin 8-31 Langpop 
in Switzerland. 

Six Francis turbines of 3,000 brake- 
horsepower each are being built by the 
firm of Escher, Wyss & Company, of 
Zurich, Switzerland, for a twenty-eight- 
foot fall at August. which will develop 
power for electricity supply at Zurich. 

The same firm is also erecting fve 
5.000-brake-horsepower turbines for the 
twenty-six-foot fall at Lauferburg. 

Both of the above plants are nearing 
completion and will probably be 7 
operation some time next vear. 

—__—____—~>-o—___ 
Municipal Plant for Muskegon. ie 

The council of Muskegon, ke ie 
cided at a late session eee ne 
early morning of August 600 i. 
a recent city bond issue of 
build a municipal lighting plant. 
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ELECTRIC > LIGHTING 


ILLUMINATING ENGINEERING. 


ELECTRIC LIGHTING OF A BASE- 


BALL FIELD. 


BRILLIANT ILLUMINATION 
‘SOX’? PARK IN CHICAGO. 


A new achievement in electric light- 
Ing Was attained in Chicago last week 
by the suceesstul illumination of a 
large new baseball field. Although a 
fairly satisfactory trial of playing base- 
ball at might by the aid of electric 


AT THE NEW 


sides of this park has been erected 

magnificent grand stand of steel and 
reinforced conerete construction. This 
stand is a double-deck structure and 
With its two wings and the ‘‘bleach- 
ers’ on the north and east sides of the 
park seats abut 31.500 people. As the 
new park represents an investment of 
over $300,000, it was but natural to 
think of lighting it so that it could be 
used im the evening, as well as by 
day. The design and installation of 


GENERAL VIEW OF BASEBALL FIELD FROM LOWER TIER OF BOXES. 


light was made at Cincinnati last sum- 
mer, the trials conducted in the pres- 
ent case at Chicago have been on a 
much larger seale and have demon- 
18 pos- 
sible to light up an athletic field so 
brilliantly and evenly that any kind 
of game can be played by night as well 
as by day. 

A new baseball park has been laid 
out this year at Thirty-fifth Street and 
Shields Avenue, Chicago, for the 
Ameriean League Base Ball Club of 
Chicago, familiarly known as the 
“White Sox.” On the south and west 


the requisite lighting equipment was 
turned over to George F. Cahill, of 
Holyoke. Mass.. who had invented a 
new form of flaming are lamp for this 
purpose and installed a set of these 
lamps at Cincinnati last summer and 
at Philadelphia this spring. 

The Cahill system of lighting pro- 
vides for placing a limited number of 
very powerful flaming are lamps at 
some height along the edges of the 
field and directing their rays so as to 
illuminate the field quite uniformly 
without producing uncomfortable glare 
in the eves of the players or spectators. 


For such games as baseball. where 
the ball is apt to be thrown high in the 
air, additional lamps are provided for 
lighting the space above the tield so 
that the ball can be elearly observed 
throughout its course. 

In the new installation at the Sox 
ark these latter lamps were used for 
the first time, ten of them being placed 
In groups of two on the ground at the 
edges of the field, while ten similar 
lamps were mounted on top of the 
grand stand for the general ilumina- 
tion of the field. These lamps were 
Placed at a height of nearly eighty 
feet from the ground and were grouped 
as follows: four on the edge of the 
root on the first-base side, two similar- 
ly placed on the third-base side, two 
on a tower over the right wing of the 
grand stand and two on a similar tow- 
er over the left wing. Hinged screens 
were provided for the roof lamps and 
these were swung out in front of the 
lamps to shut. off the brightest and most 
direct rays from the eves of the base- 
ball players. The tower lamps. being 
more remote from the diamond, were 
not sereened. Being placed over the 
roof line, the ten high lamps did not 
throw an objectionable direet glare 
into the eyes of the speetators. 

The ten ground lamps were placed 
in groups of two as follows: a group 
on each side of the home plate and 
elose to the edge of the grand stand, 
a group near the edge of the center 
field, a group near the edges of the 
right and the left fields. A sereen in 
the form of an are was placed about 
ten fect in front of each of these 
groups to shield the players from the 
direct rays of the ground lamps. 

The lamps used are hand-fed flaming 
ares operated on a special three-wire 
120-240 volt cireuit supplying direct 
current from the Commonwealth Edi- 
son Company’s system. The circuit 
Was arranged so that up to 135 volts 
could be supplied on each side of the 
circuit. In series with each are is a 
steadying „resistance, leaving from 
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sixty-five to eighty-five volts across the 
are. Each lamp takes from 90 to 110 
‘amperes and consumes something over 
ten kilowatts. The are electrodes are 
set at an angle to each other; they are 
thirty-one inches long and one and five- 
thirtv-seconds inch in diameter, being 
impregnated with light-giving metallic 
salts. An electromagnet serves to in- 
crease the length of the are. A re- 
flector of parabolie form directs the 
rays downward in the roof and tower 


lamps and upward in the ground 
lamps. The lamps do not throw a eon- 


eentrated parallel beam, however, and 
therefore can not be classed as search- 
lamps or projectors. Their inventor 
calls them ‘‘candle’’ lamps. The light 
they yield is nearly white in color and 
broadly distributed. 

Various lighting effects are possible. 
For games using the entire field the 
light can be distributed uniformly over 
the entire area; for games using prin- 
eipally the diamond or any other spe- 
cial portion of the field that portion 
is intensely illuminated and the re- 
mainder less brightly. The ground 
lamps are used chiefly while playing 
baseball. 

After a preliminary trial on August 
23. the lighting system was tried out 
on three sucessful evenings for differ- 
ent games. On Thursday evening a 
game of lacrosse was plaved and, al- 
though the ball used is a dark rubber 
ball, smaller than a baseball, little 
difficulty was met with in following it 
throughout the game in all parts of 
the field. Or Friday evening a soceer 
football game was played without a 
hitch from lack of light; it was pos- 
sible to observe all the details of the 
play even at the remote goal. On Sat- 
urday evening there was a game of 
baseball that was plaved fully as well 
as during daylight. This was the most 
severe test of the lighting system, but 
the ball was clearly observed at all 
times. Although played by only semi- 
professional players the game was fin- 
ished in one hour and ten minutes 
with a score of 3 to 0, showing that no 
difficulty was experienced by the play- 
ers. During this last game the are- 
lamp operators met with trouble from 
recurrent blowing of fuses on an over- 
loaded section of the cirewt, so that at 
times several of the twenty lamps were 
out of service, but the light furnished 
hy those still burning was so intense 
that the game was not interrupted at 
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at a point 180 feet from the base of 
the tower, thus indicating approxi- 
mately 125,000 candlepower from each 
lamp. An idea of the brightness of 


any stage. The plavers did not com- 
plajn of glare from the lamps, some 
contending that it was not as trouble- 
some as facing the sun. 


DIAMOND AND RIGHT FIELD FROM UPPER DECK OF GRAND STAND. 


the ilhonination may be gained from 
the accompanying illustrations, which 
are from photographs taken during the 
The picture showing one 


While no illumination measurements 
were made during the trials last week. 
the light was undoubtedly much 
brighter than that at the Philadelphia 


soere game, 


Co aD i OE SACHERS. 
CIAMOND AND GRAND STAND LOOKING FROM THE BLEACH 
(Fi.e Seconds Exposere.) , 
i in the 
of the football teams lined up e 
distance near the goal was nn testi- 
e seconds exposure,—~4 it 
of the illuminatio? 


Hippodrome, where only six Cahill 
lamps are used, At the latter installa- 
tion tests with only one lamp in serv- 
ice gave from 2.25 to 3.3 foot-candles 


only fiv 
mony to the quality 
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Decorative Street Lighting in South 
Bend. 

The readiness with which the tung- 

sten lamp adapts itself to decorative 

lighting of all kinds, combined with 


SUN 


PAN 
> NS l 


lighting made possible at reasonable 
cost by using tungsten lamps. This 
was the case in a recent installation 
of tungsten lamps in the retail dis- 
triet of South Bend, Ind. 


TUNGSTEN LIGHTING IN SOUTH BEND, IND.—DAY VIEW. 


its high efficiency and excellent white 
light, have rapidly won for it exten- 
sive employment in projects for the 
beautifying of the lighting systems of 


our business streets. Progressive mer- 


Forty ornamental posts, each carry- 
ing a cluster of five lamps. were placed 
near the curb line as shown in the ae- 
companyving illustrations. Fifty-watt 
lamps were used in the four lower 


TUNGSTEN LIGHTING IN SOUTH BEND, IND. -NIGHT VIEW. 


chants are quick to realize the value 
of an attractively lighted street. and 
In order to secure it have taken the 
initiative in nearly every one of the 
numerous projects for decorative street 


globes in eaeh case, and a 160-watt 
lamp in the upper globe, thus making 
each cluster a 300-watt unit. The 
lamps are all 110-volt multiple tung- 
sten lamps and are fed from a 2,300- 
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volt alternating-current underground 
circuit through manhole-type trans- 
formers. The resulting illumination 
is uniform and free from glare. 

The design of the lamp-posts and 
the general lighting effect have been 
highly commended. The posts are un- 
usually attractive both on account of 
their graceful proportions and their 
pleasing ornamentation. Thus the en- 
tire fixture has a fine appearance both 
by day and by night. The distance 
from the ground to the bottom of the 
lower globes is eleven feet and to the 
hottom of the central globe is thirteen 
feet. The arms are straight and may 
be reversed so that all the globes are 
supported from beneath. The partie- 
ular design of post used in this instal- 
lation is known as the ‘Riverside 
Straight-arm Pole.’’ 

The present installation has met 
with such favor that there is a strong 
movement on foot to extend it through- 


out the business district of the city. 
—_______+~)-.__—_ 


Electric Signs in Mexico. 

In response to an inquiry from the 
United States concerning the market 
for electrie signs, ete., in Mexico, an 
American consul has forwafded the 
names of eleetrie light companies in 
several of the cities with whom to cor- 
respond. These names ean be secured 
on application to the Bureau of Manu- 
factures, Department of Commerce 
and Labor, Washington, D. C. In 
seeking further information from the 
Bureau, reference should be made to 
File No. 5379, 

— 
Examination for Electrical Assistant. 

The United States Civil Service Com- 
mission announces that an examination 
will be held on October 5 to secure eli- 
vibles to fill the position of electrical 
assistant in the Signal Service at Large, 
New York City. Those interested 
should apply to the United States Civil 
Service Commission, Washington, D.C., 
or to any examining board. for exam- 
ination form 1312. 

ee Cer 
Decorative Street Lighting in Waco. 

To increase the attractiveness of the 
business streets a number of business 
men's association of Waco, Texas, 
have clubbed together for the purchase 
and installation of twenty streamers 
of tungsten lamps that are being 
strung along the principal streets. The 
city will pay for the current supply 
and for the maintenance of the lamps. 
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CENTRAL-BATTERY VERSUS MAG- 
NETO SYSTEMS IN SMALL 
EXCHANGES: 


BY E. A. HAWKINS AND E. M. WIER. 


All telephone systems are either of 
two types, magneto or central battery. 
This classification refers entirely to the 
method of signaling. With the mag- 
neto system the subscriber signals the 
central-office operator by turning a 
hand generator. The current from this 
hand generator causes a drop or other 
form of signal to be displayed at the 
switchboard. With the central-battery 
system the subscriber signals the opera- 
tor by taking the receiver from the 
switch-heok of the telephone set. In 
the case of the more common lamp- 
signal type of central-battery switch- 
board, this act of taking the receiver 
from the switch-hook operates a line 
relay, which in turn lights a lamp lo- 
cated before the operator. 

There is no question concerning the 
proper type of telephone system for a 
small plant having an equipment of 
100 lines or less, nor is there any ques- 
tion concerning the larger plant hav- 
ing an equipment of 600 lines or more. 
The systems usually employed are mag- 
neto for the former and central bat- 
tery for the latter. In the case of 
those telephone systems having capaci- 
ties between these two limits, that is, 
equipments from 250 to 500 lines, there 
is much controversy, as is evidenced by 
the fact that up to the present time 
there is pracicars no uniformity of 
practice. 

In selecting the type of switchboard 
to be used having an equipment be- 
tween 250 and 500 lines, we should be 
governed by the local conditions which 
we will hereinafter describe. 

Comparison from a Service Stand- 
potnt—From the telephone company’s 
point of view, the better type of system 


1 Abstract of a paper read before the South- 
ern Independent Telephone Association, 
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is the one that will pay the greater div- 


idends. From the subscriber’s point of 
view, the better type of system is the 
one that will give the better service. 

The telephone company’s point of 
view must also include the subscriber’s 
point of view, for unless the subscrib- 
ers are content with:the character of 
service, the growth of the telephone 
company will be stunted and opposition 
will be invited. We thus see that in 
the last analysis the character of the 
service does affect the dividends, and 
therefore, in determining the type of 
switchboard, the character of service to 
be given should likewise be given due 
consideration. 

Since all bridging rural lines and toll 
lines must be operated on the magneto 
basis, we can omit them from the dis- 
cussion. The remaining lines in a tele- 
phone system are known as city lines. 
In general, we have two classifications 
of these city lines, namely, ‘‘business’’ 
and ‘‘residence.’’ 

The business subscribers will demand 
the most rapid service, for with them 
‘‘time is money.’’ The average busi- 
ness man is impatient. He would pre- 
fer to signal the central-office operator 
by removing his receiver than by turn- 
ing the crank of a hand generator. 
Furthermore, he would prefer to give 
the disconnect signal by hanging up 
his receiver rather than by turning the 
crank of his hand generator. In case 
the business man desired to ‘‘recall,’’ 
under certain line conditions and with 


certain types of magneto cord circuit — 


he may find himself ‘‘hung up,’’ that 
is, he cannot operate the supervisory 
signal at the switchboard, with the re- 
sult that he may be subjected to an 
exasperating delay until the operator, 
by chance, may ‘‘listen in.’’ With a 
central-battery system, each subscriber 


that is connected through the switch- 


board has an individual supervisory 
lamp signal directly under his control. 
This signal may be operated by mov- 
ing the switch-hook of the subscriber’s 
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set up and down, and when the busi- 
ness man wants an immediate ‘‘recall’’ 
he can secure the central-office opera- 
tor’s attention at once. The business 
man will also obtain better toll trans- 
mission over the central-battery lines 
than over the average magneto line, 
because the line conditions are neces- 
sarily improved. 

The residence subscriber is not so 
keen for rapidity of service, but nev- 
ertheless demands a good grade of 
service. 

In view of the fact that more rapid 
and better service can be given by a 
central-battery system, a telephone 
company that employs the latter sys- 
tem is not exposed to the danger of 
new competition. This is self-evident. 
because it is quite essential for a new 
company in soliciting business to have 
a plea of being able to give better serv- 
ice. Thus we see that from the service 
standpoint alone the central-battery 
system is the superior. 

Cost Study Between a Magneto and 
Central-Battery Switchboard. — When 
comparing the difference of first cost 
between the two types of switchboard, 
it will be necessary to refer to the 
maintenance of the telephone set. line 
and switchboard for a just comparison. 
This we will outline as follows: 

A ecentral-battery switchboard com- 
pletely equipped for service with an 
equipment for 300 lines will cost about 
$700 more than a magneto switchboard 
having the same equipment. 

A magneto telephone set will cost 
about $1 per year more for mainte- 
nance than a central-battery telephone 
set. This item will vary with the size 
of territory, the use of the telephone 
and the character of the country. This 
expense includes inspection, locating 
trouble, miscellaneous material, depre- 
ciation, interest on investment, current 
from central battery for telephone sets. 
cost of dry cells and labor for renew 
ing same, and repairing magneto-ge™ 
erator troubles. 
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A magneto telephone set will cost 
initially about $1 more than a cen- 
tral-battery telephone set. This is an 
item which should be watched, if the 
idea is eventually to change to a cen- 
tral-battery system, as an early start 
along this line will not only save the 
difference in cost between the magneto 
and the central-battery telephone sets, 
but it will prevent having on hand a 
large stock of magneto telephone sets 
which cannot be disposed of easily. 
The expense of maintaining a central- 
battery switchboard should be the same 
as a magneto switchboard, as they will 
require an attendant in either case. 
As a general rule, a central-battery 
switchboard requires more of the at- 
tendant’s time than a magneto switch- 
board, on account of attention to the 
storage batteries and maintaining the 
relays. 

As a rule, there are two conditions 
confronting telephone men. The first 
is When the equipment starts off as a 
complete central-battery exchange. The 
second is when there is a magneto 
switchboard and they wish to change 
to central battery. With the first con- 
dition, the central-battervy exchange 
will more than pay the difference in 
eost In about a vear and a half. This 
is shown by taking the difference in 
first cost of the switchboard and the 
telephone sets as $400, and subtracting 
from this the difference in maintenance 
charges for the first year and we have 
$100 left, which will be easily taken 
care of the first half of the second year 
by saving in maintenance. With the 
second condition, if they wish to use 
the old telephone sets temporarily, this 
can be done by placing in each tele- 
Phone set one two-microfarad con- 
denser in series with the bell. This 
will answer until central-battery tele- 
phone sets can be installed. The mag- 
neto telephone sets can then be used 
in other magneto exchanges or disposed 
of in some way. The saving with the 
second condition may not be as great 
as the first in the same length of time, 
as it will depend entirely on how ad- 
vantageously the magneto telephone 
sets can be disposed of. 

FACTORS DETERMINING THE TYPE OF SYS- 
TEM. 

1. Character of Service.—The selec- 
tion of the proper type of system will 
in part be determined by the kind of 
service to be given. A telephone serv- 
ice is made up of different kinds of 
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subseribers, which, as mentioned above, 
will be classed ag city and rural sub- 
seribers. The rural lines running a 
short distance in the country are usu- 
ally equipped as four-party lines and 
the rural lines running a long distance 
in the country are equipped with a 
great many telephones bridged to one 
line. Now if the city subscribers and 
the short rural party lines are together 
in the majority, then it is advantageous 
to use a central-battery switchboard, 
and provision can be made on the 
switchboard for the long magneto rural 
lines. On the other hand, if the ma- 
jority of service is derived from rural 
lines, with the city telephones in the 
minority, then there is no question but 
that the magneto switchboard is the 
better proposition. Again, it may be 
possible that the character of the serv- 
ice will change. In this event one 
should decide which class will be in the 
majority, whieh point will help deter- 
mine the type of system. 

2. Estimated Growth of Town.—One 
of the first things to be done in the 
laying out of a telephone plant, either 
for magneto or central battery, is to 
make a study of the town or com- 
munity. This is known as a traffic 
study. This takes into account the 
present number of subseribers, the lo- 
eality where the subscribers are the 
most numerous, the direction of growth 
of town, the present population, the 
estimated population, say in ten vears, 
the class of people, and the condition 
of the surrounding country. The lo- 
cality where the subseritbers are most 
numerous is usually taken as a desir- 
able place to locate the switchboard, 
as the lines will be the shortest when 
radiating from one common point. This 
should also be taken into consideration 
with the direction of growth of the 
town, for if the town should make ab- 
normal strides in any one particular 
direction, then it might be well to have 
this in mind when deciding upon the 
location of the exchange. The num- 
ber of telephones per 100 people for the 
present population can be taken as a 
basis for determining the number there 
will be in service in ten or twenty 
years, providing the growth is normal. 
This factor will determine the capacity 
of the switchboard. A great deal de- 
pends upon the class of people, whether 
they are telephone users or not, and 
this is a very important item. They 
may not have developed the telephone 
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habit, yet under proper and careful 
tuition they may be led to become 
users. Again, they may never acquire 
the habit, or they may not have reached 
that plane as vet, but they may develop 
it in the next ten years. All these 
points will enter and become a factor 
in making your study of the people. 
The country surrounding a telephone 
exchange very often beeomes the de- 
termining factor in deciding upon the 
svstem to be adopted. If it has a large 
rural population and the town is small, 
then the chances are that there will be 
more long rural lines than city lines, so 
you can readily see that it is necessary 
to take into account a great many fac- 
tors in deciding upon the system from 
the estimated growth of the town. 

3. Outside Construction.—Before con- 
sidering a central-battery switchboard, 
the outside lines must be in good con- 
dition. That is, it is not conducive to 
good service to have the lines rubbing 
against the trees and foliage, as they 
eause noisy lines and during wet spells 
cause the line lamps to burn in the 
central office, giving a false signal ‘to 
the oyferator, thereby impeding service. 
Therefore, the outside construction 
should have metallic lines well insu- 
lated and free from all foreign inter- 
ferenee. It is possible to run grounded 
lines on a common-battery system, but 
they are apt to be noisy if they are 
near high-tension or trolley lines, as 
they have a tendency to make the tele- 
phone lines noisy. It is well, then, to 
have the outside construction in mind 
when building new lines, and to use the 
very best material and construction 
that can be obtained, as these two 
items will save an immense lot of trou- 
ble in the future. 

4. Condition of Old Switchboard and 
Telephones.—From a service point of 
view, the condition of the switchboard 
and telephones should be considered. 
If the switchboard is in fair condition, 
then it might be possible to continue its 
use for some time. This, of course, 
would depend upon conditions. That 
is, it might not be good policy to re- 
move the switchboard just because 
central battery was better. At least, 
not until its period of usefulness was 
gone, and a location or a customer 
could be found for it. Again, it might 
be policy to keep the old board in serv- 
ice until the outside lines could be 
placed in shape, providing they are not 
in proper_condition for central-battery 
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work. With the ordinary magneto tel- 
ephone set, it is an easy matter to con- 
vert it to central battery. This scheme 
will work satisfactorily until central- 
battery telephone sets can be installed. 

5. Possible Revenue to be Derived 
from Old Equipment.—In a great many 
eases after a magneto switchboard has 
passed its years of usefulness at one 
exchange, it can, after being removed, 
be repaired and put in fair condition, 
at least good enough to serve as a pio- 
neer in another locality, or a purchaser 
ean be found who perhaps is in the 
kindergarten class as regards a tele- 
phone exchange, and would jump at 
this chance to buy a second-hand 
switchboard in fair condition. This 
same thing can be applied to the tele- 
phone sets. 

6. Financing the Change.—Before 
considering any undertaking the finan- 
cial question should always be consid- 
ered, and this rule will fit most any- 
where, particularly in the telephone 
business. The financial condition of a 
telephone company may be such that 
all the money that can be raised may 
he just enough to permit it to buy a 
magneto equipment, and it does not 
care to spend any more im order to 
purchase the central-battery system. 
In this case there is no question as to 
which system to buy, as the financial 
aspect decides the case, but the pur- 
chaser should weigh all sides of the 
question very carefully, and not be 
governed by one condition alone to the 
detriment of service and future divi- 
dends. This can be applied to mag- 
neto as well as central-battery system. 

7. Power Supply Available.—In or- 
der to operate a central-battery 
switchboard satisfactorily, it is desir- 
able to have an outside source of cur- 
rent for charging the storage batteries, 
which in turn supplies current to the 
operators’ sets, the telephone sets, the 
line lamp signals and the relays. If 
the exchange is small enough, current 
may be obtained from dry cells. If 
storage batteries are used, these bat- 
teries can be charged by means of a 
motor-generator charging set, mercury- 
are rectifier, or simply through resist- 
ance, or a bank of incandescent lamps. 
If an outside source of power is not 
available, and the equipment is too 
large for operation from dry cells, it 
may be necessary to install a gas engine 
in order to operate a charging gen- 
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CONVERTIBLE SWITCHBOARD. 

We have shown how every telephone 
system as it grows from a small to a 
large one must some day change from 
the magneto to the central-battery 
method of operation. Although we 
have shown that central-battery opera- 
tion would be more economical under 
certain conditions, yet when the proper 
time arrives to make this change, many 
telephone companies will find it impos- 
sible to make a complete change from 
magneto to central battery on account 
of financial reasons. 

Heretofore, if a telephone company 
could not raise the necessary capital to 
purchase the new _ central-battery 
switchboard, the new power plant 
equipment and the new telephone sets, 
or remodel the old telephone sets if 
practicable, it has been necessary for 


‘such telephone company to give the 


more costly magneto service. A tele- 
phone company that is in this predica- 
ment has a hard problem to solve, and 
furthermore, that problem becomes al] 
the more difficult as the number of 
lines increase, for they will be obliged 
to purchase a still larger number of 
magneto telephone sets, and a greater 
quantity of switchboard apparatus, 
which must be taken into considera- 
tion at the time of the inevitable 
change. 

It was this point primarily in view 
that the Western Electric Company in- 
troduced over a vear ago a new line 
of convertible switchboards. These 
switchboards are so designed that they 
can be used originally for magneto 
service and can be converted at will 
for central-battery operation. In or- 
der to change any one line from mag- 
neto to central battery, it is only nec- 
essary to change certain strap wires 
on the rear of the apparatus, the line- 
circuit apparatus itself remaining un- 
changed. 

The present arrangement of these 
switchboards is such that the super- 
visory signal of the cord circuit can be 
operated both on a central-battery con- 
nection or a magneto connection, or a 
combination of both. These switch- 
boards are generally equipped with 
universal cord circuits, by means of 
which it is possible for the operator to 
connect magneto to magneto, magneto 
to central battery, and central battery 
to central battery subscribers. With 
such cord circuits it is unnecessary for 
the operator to know whether the two 
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lines that desire to be connected to- 
gether are magneto or central battery. 
The opertaor is simply required to 
plug into the jack and the cord circuit 
will automatically adapt itself to the 
magneto or central-battery condition 
as required. 

Particular attention is called to the 
fact that after such a switchboard is 
converted to part magneto and part 
central battery, all of the apparatus 
originally furnished with the switch. 
board is retained and the apparatus 
performs the same functions under the 
new conditions. As a rule, in every 
telephone system there will be required 
some magneto lines, either of the bridg- 
ing rural type or of the toll type, thus 
after all of the city lines have been 
converted to central battery there will 
still be a demand for a certain number 
of universal cord circuits. After the 
conversion has taken place, the new 
city lines that will be added from time 
to time will all be on a central-battery 
basis, and the additional sections of 
switchboard that may ultimately be 
required to contain such lines will be 
of the straight central-battery type, 
(hat is, the line-cireuit apparatus will 
not be wired for conversion and 
straight central-battery type of cord 
circuits will be substituted for the uni- 
versal type. 

This idea of a convertible switch- 
board is not new. In fact, there have 
been several different types on the 
market, but they have not complied 
with all the essential features that are 
necessary in order to be termed suc- 
cessful. Such features may be consid- 
ered as follows: 

1—When city lines are being oper- 
ated on a magneto basis, the switch- 
board should give as good service as 
the best of magneto switchboards. 

2—When city lines are being oper- 
ated on the central-battery basis, the 
switchboard must give as good service 
as the best of central-battery switch- 
boards. 

3—The scheme of conversion must be 
simple. 

4—The scheme of conversion must be 
flexible, that is, it should be possible to 
change any one or all of the lines from 
magneto to central-battery operation at 
will. 

5—There must be a minimum waste 
of apparatus after the switchboard has 
been converted from magneto to cen- 
tral-battery operation. 
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6—The switchboard should have low 
battery consumption when operated on 
the central-battery basis. 

7—The first cost of the equipment 
should not be prohibitive. 

By adopting this type of switchboard 
the telephone company will find it a 
comparatively easy matter to finance 
the change from the inevitable small 
magneto exchange to the inevitable 
large central-battery exchange. By 
this means all of the expense of the 
purchase of a new switehboard will 
come at a time when no additional ex- 
pense will be absolutely necessary. 
The purehase of the central-battery 
telephones can be made to come at 
various times as the number of central- 
battery subseribers mereases. If at the 
time of the change the number of sub- 
seribers is sufficiently small, the ex- 
pense of a power plant, with its charg- 
ing outfit and storage batterv, can be 
avoided by the use of dry cells. 

There are other conditions 
which this convertible type of switch- 
board would be greatly desired. In 
fact, with some telephone companies 
perhaps this would be the strongest 
reason for adopting such a type of 
switchboard. This reason is as fol- 
lows: There are many telephone com- 
panies that are having a hard time to 
show any earnings on account of their 
rates being too low. These rates are 
invariably fixed by a franchise, and it 
is impossible to change the rates until 
the franchise runs out and a new one is 
granted. In accordance with the terms 
of most franchises, there is nothing to 
prevent the telephone company secur- 
mg a higher rate if the subseriber 
would willingly pay for the same. In 
small telephone communities, Where the 
exchange is on a magneto basis, a con- 
siderable number of subscribers will be 
found who will be willing to pay about 
fifty cents a month more if the tele- 
phone company can give to them cen- 
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tral-battery service. 

Niuee with the use of this convertible 
type of board, it is possible to convert 
any one subseriber’s line at a time, it 
is thus possible to furnish the central- 
battery service to any subscriber at 
such time as he deserves to pay the in- 
ereased rate for this better class of 
service, In view of the many advan- 
tages found in this convertible type of 
switchboard, it is safe to say that it 
will take a permanent place in the field 
of telephony. 
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SUMMARY. 

From what has been said above, it is 
evident that the type of system that 
should be recommended for exchanges 
of from 250 to 500 lines is dependent 
upon the actual conditions existing in 
connection with any one plant. After 
knowing the conditions that prevail at 
such plants it will be a comparatively 
easy matter, by following the plan out- 
lined above, to determine the proper 
type of system, that as, whether mag- 
eentral battery. 
with 


neto, convertible or 
Under average conditions, and 
equipments of about 300 lines or over, 
convertible or central-battery systems 
will give the better return on the in- 
Vestment. | 

In closing this paper, we wish fur- 
ther to point out the fact that a tele- 
phone company can make a more seri- 
ous mistake by continuing to operate 
on a magneto system long after the 
changing point has been reached than 
by changing to central battery at too 
carly a date. With the former case, 
the longer the delay in changing from 
magneto to central battery, the greater 
will be the financial burden in making 
this change. Or, in other words, the 
situation is gradually becoming worse. 
With the latter case, if the change 
was made at too early a date, it is sim- 
ply anticipating the ultimate condition 
that must obtain. Or, in other words, 
the situation is gradually righting it- 
self. 

——_~»--e — 


Mass of Telephone Wire in Office 
Buildings. 
Some idea of the great importance 


of the telephone to our commercial 


-centers is gained from the enormous 


amount of wire it takes to equip a 
large office building with the complete 
telephone service that is now regarded 
as a necessity. The following figures 
from five large buildings in New York 
City are almost startling. 

To handle the telephone business of 
the twin Hudson Terminal buildings 
T90 miles of telephone wires are nee- 
essary. The Metropolitan Life Build- 
ing has in its installation 680 miles of 
telephone wire. The City Investment 
Building is provided with 450 miles of 
telephone wire, while the Broad Ex- 
change and the Singer building are 
equipped with 250 and 230 miles of 
Wire, respectively. In these five build- 
ings alone the telephone wires total a 
length of 2.360 miles, and would 
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streteh from New York nearly to San 
Francisco. 


Effect of Wave Form and Frequency 
Upon Flaming Arc Lamps. 

By experimental data Paul Hoegner 
shows that the hght intensity of an al- 
ternating-current flaming are is favor- 
ably influenced by the wave form of 
the machine and the frequeney, when 
they are of such a nature that upon 
the arrival of a current impulse the 
resistance of the are is overcome as 
suddenly as possible and the are made 
as condueting as possible. It has been 
demonstrated that a machine giving a 
Wave with a steep initial rise is better 
suited for the operation of flaming are 
lamps and furnishing higher light) val- 
ues at a lower specifie consumption of 
energy than a machine with a slowly 
rising potential eurve. The Hight in- 
tensity Likewise inereases with rising 
frequency and the specifie energy eon- 
sumption diminishes. At low frequen- 
cles the efficiency is lower.—(Abstracted 
and translated from Eli ktrotechnisehe 
Acttschrift, July 20.) 

—— -~»+--e 
Electrification of Marquette Mines. 

The electrification of the Marquette 
range Cleveland Cliffs 
Iron Company is proceeding with satis- 
Mining 


mines of the 


headway. says The 


There are two large generat- 


factory 
World, 
Ing plants, one at Negaunee and one 
at Princeton, The former station is 
now furnishing power to the Maas, 
Negaunce, Cleveland Lake, Cleveland 
Hard Ore, North Lake and 
properties, The Princeton) station is 
serving the Princeton Nos. 1 and 2 


Barnes 


properties and the Stephenson. mine 
While both of the plants are now run 
ning smoothly, they will be operated 
to even better advantage when a heav- 
ler load is carried. At present the 
Negaunee station is generating about 
300 kilowatts, and the capacity of the 
turbine is 1.00, The eapacity of the 
turbine at Princeton is also 1.500 kilo- 
Watts. Tt will perhaps be several years 
before either plant will be operated to 
its full capacity. The only important 
work still to be done in connection 
With the transmission system is the in- 
stalling of motors and other equipment 
at various mines and shops. All of the 
towers have been completed and the 
main lines have been strung. The tow- 
ers extend a distance of twenty-five 
miles, with an average of ten towers to 


each mile. 
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MODERN LUMBERING METHODS. 


BY H. 8. JONES. 


The Pacific Coast Lumber Company 
is the most extensive operator in red- 
wood in the state of California. Its 
standing timber in Humboldt County 
of that state is estimated at 5,000,000,- 
000 feet and embraces an area of 65,000 
acres. Its two sawmills have a com- 
bined daily capacity of 40,000 feet. 

The railway equipment for trans- 
porting the lumber from the mill to 
tidewater consists of 560 cars of all 
kinds and twelve locomotives. From 
the shore of Humboldt Bay, the lum- 
ber is carried to San Francisco and Los 
Angeles by boat. These boats are 
called lumber schooners and are pro- 
peller steamers, not pleasing in appear- 
ance, but especially adapted for carry- 
ing lumber, not only in the hold, but 
on the deck. The capacity of the five 
steamers of this company aggregates 
3,000,000 feet. 

The company has distributing yards 
in San Francisco, Oakland and Wil- 
mington, the last of which it is the pur- 
pose of this article to describe. 

Early in 1908 the Pacific Lumber 
Company decided to enlarge what it 
termed its southern operation, that is 
in Southern California, and chose a site 
at Wilmington on San Pedro Harbor, 
fifteen miles from the city of Los An- 
geles, for yards and planing mill. There 
were purchased thirty-five acres of level 
land with water frontage and adjacent 
to the Southern Pacific and Salt Lake 
Railway, for industrial spur facilities. 
A wharf 738 feet in length was built 
and the channel dredged to allow ves- 
sels of twenty feet draft to come along- 
side. The yard, with a capacity of 40,- 
000,000 feet, was laid out complete with 
mains for fire protection for the use of 
both salt and fresh water, and a drain- 
age system underlying its entire area. 
This was necessary because of the level 
character of the land and all drains 
were constructed to lead into the Bay. 


Industrial Power 


The yard is equipped with two and 


three-quarter miles of overhead mono- 


rail system built by the Pawling & 
Harnischfeger Company, of Milwau- 
kee. There are seven carriages having 


a daily capacity of 10,000 feet each. 


These carriages take the lumber from 
the wharf or the yard and place it di- 


rectly before the machines in the mill. 


On the other side of the mill are the 
railroad cars for transporting the fin- 
ished product to the customer. This 


system does away with paving the run- 
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all purposes, The machine equipment 
comprises eight planers, matchers and 
nolders; four band resaws; two band 
ripsaws; two gang ripsaws; four bal- 
uster machines; three staved-column 
machines; three window-frame ma- 
chines; one seroll saw and six cut-off 
saws each equipped with a Deaver au- 
tomatic cut-off saw gauge, an accurate 
device for cutting lumber to length. 
The ever increasing price of timber 
stumpage necessitates closer cutting of 
the lumber produced and the problem 
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ways and the use of hoop horses. The 
supports for the monorail consist of 
ten by ten uprights, carrying a ten- 
inch steel I-beam. The man in each 
carriage controls the movement of his 
ear along the rail, the lifting of the 
lumber, as well as the throwing of all 
switches, by clectric power. The lum- 
ber is all piled on two 4 by 4 timbers, 
about seven feet long, and four hooks 
from the monorail carriage pick up the 
pile. The operator can swing it about 
a vertical axis, if found necessary in 
landing. 

The planing mill itself is of steel- 
frame construction with an asphalt 
floor and galvanized-steel sheathing. 
Ample headroom has been provided for 


for the manufacturer of lumber is more 
than ever before so to manipulate his 
low-grade stock that instead of it be- 
ing a drag on the value of his higher 
grade material it may be at least self- 
sustaining. 

To accomplish this, low-grade lum- 
ber is systematically cut to produce 
various lengths of flooring, ceiling. sid- 
ing and the necessary parts for doors. 
windows, door and window frames, 
boxes and an infinite variety of short 
stock of a practically clear character 
a result obtained by cutting out knots 
and other defects. 

The variety of requirement is such 
that ordinary machine facilities fail to 
meet the conditions imposed by the de- 


Vol we 


Niele: 
SAWS: SS 
KW te, 
tite 
qowdn: 


and st 


September 3, 1910 


mand and much rehandling of stock is 
necessary to obtain the best results 
when the cutting operation is compli- 
cated by the unusual number of lengths 
required to carry the cutting of short. 
clear stock to a profitable result. 


operator merely moving the board to 
the stop for the length required and 
all other stops between the saw and the 
stop to be used drop out of action, re- 
turning to place immediately the cut is 
completed and the piece cut off is re- 
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To meet this varied demand an auto- 
matic gauge has been devised which 
affords the utmost latitude in number 
of cuts which may be made. 

The gauge consists of an accurately 
machined bar on which may be placed 


moved. Thus all steps ave in proper 
position for the next eut. ` 

The process of preparing the gauge 
for a line of work is very simple. The 
operator takes a stop between the fin- 
ger and thumb of one hand and drops 


LEAVER AUTOMATC 


a number of self-locking stops adapted 
to the finest fractions of an inch. These 
stops are instantaneously adjustable 
for the lengths required and once 
placed in position on the bar are abso- 
lutely automatic in their action, the 


of given length. 


AW GAUGE, IN USE. 


it in the slot required to make a cut 
This process is re- 
peated until the number of stops nec- 
essary for all the cuts wanted are in- 
serted in the bar where they remain as 
long as the operator requires them. 
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There are no setserews, collars, nuts 
or devices of like nature to fritter away 
the time of the cutter. The substantial 
character of the machined steel bar and 
the stops insures correct and depend- 
able cutting and it remains so year in 
and vear out, no matter how often the 
same lengths of cut may be wanted. 

Not only is the gauge a labor saver 
trom the point of view of time occu- 
pied in setting up and changing 
lengths, but from the fact that the op- 
crator has full use of both hands for 
handling the board, and the stops be- 
ing on a straight line with the cutting 
edge of the saw enable him more 
quickly to adjust the piece to the re- 
quired stop than by any other way. As 
a result not only greater variety of 


MONORAIL LIFTING LOAD. 


stock can be produced but a substan- 
tial increase in quantity, as much as 
fifty per eent, is the outeome of a 
day's work. 

Sawmill operators desirous of obtain- 
ing correct lengths at the sawmill from 
the manipulation of lumber for floor. 
ing, ceiling, siding, ete., find this gauge 
a great economizer of waste and labor. 
The gauge, which is the invention of 
James M. Leaver, Jr.. of Long Beach. 
California, is made in length to suit 
the needs of the users and in numer- 
ous instances is being used as long as 
twenty-four feet, giving cuts from six 
inches to twenty-four feet in length and 
as fractionally fine as may be wanted 
all along the gauge. As many as three 
lengths per inch can be made and the 
gauge can be attached to any make of 
cut-off saw table. l 


~ handling of lumber. 
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A well-equipped machine shop con- 
taining a lathe, shaper and drill press 
adjoins the mill. There is also a dry 
lumber shed with a capacity of six mil- 
lion feet. 

All the machines are direct-driven 
through rawhide couplings by induc- 
tion motors ranging in size from: five to 
sixty horsepower, and one 150-horse- 
power variable-speed motor drives a 
blower for the shavings. Each motor is 
set on a concrete foundation and some 
are provided with pits so that the level 
of the shaft is at the proper height 
above the floor. The automatic starter 
is set on a steel frame which forms a 
railing around the motor and prevents 
any damage being done by careless 
Each motor is 
equipped with an overload circuit- 
breaker and all wires are laid in con- 
duit under the floor. The roof is free 
from all wiring except for lighting 
purposes. There is approximately 600 
horsepower in motors divided into units 
as follows: Three _ five-horsepower, 
four seven and one-half horsepower, 
two fifteen-horsepower, one twenty- 
horsepower, two twenty-five-horse- 
power, two thirty-horsepower, two for- 
{y-horsepower, 
one sixty-horsepower and one 150- 
horsepower motor. 

The power house consists of a brick 
huilding with steel trusses and corru- 
gated-iron roof. One-quarter of this 
building is taken up by a fireproof 
shaving bin. The boiler equipment 
comprises three 72-inch by 18-feet 
Casey & Hedges boilers, especially de- 
signed for burning shavings. They are 
fed through chutes from the shaving 
bins, thus eliminating much of the dust 
which commonly occurs in boiler 
rooms where shavings are burned. The 
turbine room oecupies the remainder 
of the building, there heing ample room 
for an additional unit. 

The steam turbo-alternator is a stand- 
ard 300-kilowatt. 3,600-revolutions-per- 
minute, condensing Allis-Chalmers unit, 
which uses steam at 125 pounds boiler 
pressure and generates current at 440 
volts, fifty cycle, three-phase. The con- 
denser is of the barometric type and 
maintains a vacuum of twenty-seven 
and one-half inches, the cooling water 
being supplied by a motor-driven cen- 
trifugal pump located 1,200 feet away 
on the wharf. This pump is operated 
through a starting box located at the 
switchboard and is also used to supply 


two fifty-horsepower, : 
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the water for fire purposes. A 750-gal- 
lon Underwriters fire-pump, which oc- 
cupies one end of the turbine room, 
distributes the water through the fire 
mains. The feed-water heater and feed- 
water pumps are also located in the 
turbine room. There are two direct- 
current generators for exciting the tur- 
bine and supplying current to the 
monorail system. The exciter unit is 
engine-driven and has a capacity of 
twenty-two and = one-half kilowatts, 
while the other is a thirty-five kilo- 
watt turbine-driven machine. 

The switchboard consists of three 
slate panels, one a generator panel, one 
an exciter panel and one feeder panel 
for the motors. in the mill. 

C. W. Penoyer is the president of the 


MOTOR-DRIVEN BANDSAW. 


Paeifie Lumber Company. J. W. Lea- 
ver 1s the superintendent of the Wil- 
mington mill and was in charge of the 
erection. Ralph Bennet was the eon- 
sulting electrical engineer. 

The turbo-generator, exciter, con- 
denser, switchboard, motors and cen- 
trifugal circulating pumps were fur- 
nished by the Allis-Chalmers Company 
of Milwaukee, Wis. 

———_-s-- oe _____- 


Large Electric Motor for a Rolling Mill. 


There is now being constructed at 
Siemens Brothers’ dynamo works at 
Stafford, England, a large electrie mo- 
tor which will be capable of develop- 
ing 10,000 horse-power, and will weigh 
nearly 200 long tons. It is a complete 
self-contained unit, running in two 
bearings, and will develop 10,000 horse- 
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power at sixty revolutions per minute 
when supplied with current at a pres- 
sure of 920 volts direct current. It is 
so designed that. at a later date, the 
impressed voltage can be raised to 
about 1,400 volts, when it will deal 
With maximum peak loads of 15,000 
brake-horsepower at ninety revolutions 
per minute. The motor has a ventil- 
ated commutator at each end. Its total 
length is twenty-five feet, and its di- 
ameter twelve feet. It will be coupled 
direct to a thirty-six-inch cogging mill 
and a finishing mill, and it will roll 
two-and-a-half-ton steel ingots down 
to rails in one operation without re- 
heating the billet. Current will be sup- 
plied from a 10,000-horsepower motor- 
generator flywheel set on the Ilgner 
principle, the flywheel being fifty tons 
in weight and running at 480 revolu- 
tions per minute, with a peripheral ve- 
locity of nearly 20,000 feet per minute. 
The operator will be able to reverse the 
motor from full speed one way to full 
speed the other nearly thirty times per 
minute, states the Mechanical Engincer, 
from which this deseription is taken. 
It will at once he seen that this sur- 
passes the speed at which any steam 
engine could be operated; a saving of 
one or two seconds will be effected in 
each pass, as compared with steam roll- 
ing, and, as there are forty to fifty 
passes in rolling down a rail, the whole: 
operation can be carried out in four 
as against five minutes, which means 
that the final temperature of the rail 
is considerably higher, while the out- 
put of the mill is increased by perhaps 
twenty per cent. The motor has been 
constructed to the order of a large 
rolling-mill firm in England. 
are ee tele OR 
Power Plant for Convent. 

The Mother House of the Sisters of 
Mercy, at Buffalo, N. Y., will be 
equipped with a power plant, bids for 
the equipment of which are being re- 
ceived by Architect Henry DL. Spano. 
The convent, when completed, will have 
eost about $350,000. 

— eo 
Electric Crane Wanted. 

An American consul in Africa re- 
ports the contemplated purchase of an 
electrie crane for handling freight. 
The machine desired is to be a five- 
ton, low-truck, electric-traversing. lift- 
ing, and slewing crane. Particulars 
may be had by writing to the Bureau 
of Manufactures, Washington, D. C., 
quoting File No. 5396. 
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(CUT-OUT FOR SERIES ARC LAmpPs.—Is 
there an automatic cut-out on series 
are lamps to cut out a lamp when it 
burns out or fails to operate properly ? 
If so, how is it connected ’—E. C. B, 
East Liverpool, Ohio. 

All are lamps operated on series cir- 
cuits are provided with automatic cut- 
outs to short-circuit the lamp and thus 
maintain the continuity of the line cir- 
cuit when for any reason the regular 
circuit through the are is broken. 
There are several forms of such cut- 
outs and some lamps are provided with 
more than one, in which case one is 
generally electrical and the other me- 
chanical. The accompanying diagram 
shows a very simple electrical cut-out 
as applied to a direct-current lamp. 
For the sake of simplicity the feed 
magnets and mechanism are not shown. 


name of the inventor of this lamp, 


Peter Cooper Hewitt. 


PARALLEL OPERATION OF COMPOUND 
DyNnaMos.—Please show a diagram of 
the connections for parallel operation 
of the following machines: two 200- 
kilowatt, 220-volt compound dynamos 
and two 150-kilowatt, 125-volt com- 
pound dynamos. The larger ma- 
chines are driven independently by 
synchronous motors and the smaller 
machines are direet-eonnected to a 
eross-compound steam engine.—J. M. 
W., Portsmouth, Va. 

It is entirely practicable to operate 
these four dynamos together, provided 
the two 125-volt machines are run at 
110-volts each and connected in series 
and the set thus formed is placed in 
parallel with the 220-volt machines. 


The accompanying diagram shows 


SERIES CUT-OUT. 


A magnet coil S in series with the are 
is arranged so that it attraets an iron 
armature against the force of a spring 
P. When the current through the are 
circuit fails for any reason the spring 
Withdraws the armature, closing the 
contacts a and b and establishing the 
short circuit .abB. The contacts 
a and b must be of some nonoxidizing 
metal to prevent excessive sparking 
When the resumption of current 
through S breaks the circuit between 
them. 


—— ewe 


Coorer Hewitt Lamps.—In writing 
about the well-known Cooper Hewitt 
mercury-vapor lamps is it correct to 
put a hyphen between Cooper and 
Hewitt? I see it about as frequently 
with as without the hyphen.—W. E. B., 
Chicago. 


There should be no hyphen between 
the two words, which are from the 


PARALLELING OF COMPOUND DYNAMOS. 


these connections. It is to be observed 
that in the smaller dynamos (3) and 
4) the shunt fields and the series 
fields are connected in series as well 
as the armatures. The combined series 
fields of this set are placed in parallel 
with the series fields of the 220-volt 
machines (1) and (2) by means of the 
equalizer bar E. The percentage of 
compounding must be the same on each 
machine. The resistance of the series 
tields on machines (1) and (2) must 
be the same; the resistance of the com- 
bined series fields of (3) and (4) 
must be four-thirds that of either (1) 
or (2). The location of the ammeter 
A is shown in the diagram because it 
is sometimes erroneously connected on 
the series-field side of the machine, in 
which case it measures the series-field 
current, and this does not necessarily 
correspond to the current output of 


If it is desired to run a 


the machine. 
three-wire system from this group of 


generators the neutral wire may be 
connected between the armatures of 
machines (3) and (4), as shown by 
the dotted line from the point n. If 
desired to connect the series fields on 
the negative side of the machines the 
same diagram will apply, provided the 
signs + and — are interchanged on 
the busbars. 


DRYING TRANSFORMER O1n.—It is pos- 
sible to remove the moisture from oil 
used in transformers by using sodium °’ 
Does heating the oil drive off its mois- 
ture ?—(. H. S.. Topeka, Kas. 

Metallic sodium is frequently used 
to dehydrate insulating oils. It must 
be added a little at a time. It eombines 
with the water, forming caustie soda 
and setting free hydrogen gas. If 
much moisture is present considerable 
gas is set free, therefore, no flame 
should be brought near else the hydro- 
gen may be ignited. Heating the oil 
drives off its moisture slowly. It must 
be heated to a little over the boiling 
point of water by means of externally 
heating the receptacle or by inserting 
an electric heating coil. Prolonged 
heating is apt to injure the oil, how- 
ever. Various other methods are used 
to dehydrate transformer oil. These 
were briefly deseribed in a paper by 


H. W. Tobey on the *‘Dieleetrie 
Strength of Oil,” presented at the 
White Mountains convention of the 


American Institute of Eleetrical Engi- 
neers and printed in its Proceedings for 
July, 1910. An abstract of this paper 
was given in the ELECTRICAL REVIEW 
AND WESTERN ELECTRICIAN for July 9, 
1910, page 69, 


aa 
The Kinloch Telephone Company, 
alleging monopoly by the Bell inter- 
ests, has filed a suit, at Springfield, H1., 
to prevent the Bond County Telephone 
an? Telegraph Company from acquir- 
ing the Bond County Company, an in- 
dependent concern. The Bond County 
Telephone and Telegraph Company is 
a subsidiary of the Bell Company. 
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FINANCIAL REPORTS OF ELEC- 
TRICAL COMPANIES. 


ONTARIO POWER COMPANY. 

The reports of the Ontario Power 
Company, of Niagara Falls (including 
Ontario Transmission Company), for 
tlie month of July, compare as follows: 


1910 1909 
July Eross sueri Gwe sees $57,225 $47,144 
Expenses and taxes ..........- 11,638 9,526 
JULY net sessies saws fe sis 45,587 37,618 
Other income .......ce eee oeee 6,287 467 
Total income ....cceccveccnes 51,874 38,085 
CHATEES. “var ra oeta ener eases 47,462 26,991 
July surplus .....ccececeeere 4,412 11,094 


KINGS COUNTY ELECTRIC. 

The Kings County Electrice Light 

and Power Company, and Edison Elec- 

trie IHuminating Company, of Brook- 

lyn, combined earnings for July and 
seven months compare as follows: 


1910 1909 
July groSS ..cce cece ese eees $ 341,590 $ 300,068 
Operating expenses ...... 170,765 150,078 
July net ....ce eee eee eee 170,825 149,990 
Charges, depreciations, etc 106,458 88,411 
July surplus ..... re 64,372 61,579 
Seven months gross...... 2,448,650 2,141,065 
Operating expenses ...... 1,167,877 1,024,814 
Seven months net.....- 1,280,773 1,116,250 
Charges, depreciations, etc 717.151 614.480 
Seven months surplus... 563,622 501,770 


MONTREAL STREET RAILWAY. 

The report of the Montreal Street 

Railway Company, for the month of 

July and ten months ended July 31, 
compares as follows: 


1910 $ As a 

July gross .sssssesscsees $ 398,847 45,57 
eee Th ERN 915,224 177,412 
July net sesser ee 183,623 168,161 
Charges and tanxesS......-. 69,250 52,883 
July surplus ....-..-+-- 114.372 115,278 
Ten months BrosS.......-- 3,490,646 3,127,547 
EXXPENSES cc ccc eee e cern eaee 2,021,516 1,866,015 
Ten months net ......-- 1,469,130 1,271,531 
Charges and taxeS........ 446,854 388.575 
Ten months surplus..... 1,022,223 S82, 95# 


PACIFIC GAS AND ELECTRIC. 
The Pacific Gas and Electric Com- 
pany has issued a report for the six 
months ended June 30, 1910, as fol- 


lows: 


Gross revenue eneren See TE AD 180,088 
Deduct: Rev. in susp. (San Francisco : 
rate CASES) .sceseesororerosoosrere. 192.470 
Balance ..e.sseresseessecece. ER TEER 7,038,068 
Maintenance ....esessessreserrerererrens 583,678 
Operating expenses, taxes, reserves, etc 3,307,262 
Net revenue ...essesoeresseserteesu> 3,147,128 
Interest on bONdS .......0 sees e ee ee cess 1,511,742 
Balance s.ssesepseessereresererereneo 1,635,386 
reduct: 
e dividends ......... eee aasa $ 300.000 
Sinking funds .sssssesssreressrerrer:o 368,658 
Amt. of bonds discounts and expenses.. 23,610 
Total deductions ......eeeeeeees AER PT 
’ i 


M EE E E E E E a Se E OR ES 


Surplus 


TWIN CITY RAPID TRANSIT. 

The report of the Twin City Rapid 
Transit Company for the month of July 
and seven months ended July 31, com- 
pares as follows: 


LIT eT 
P E E T E $ 682,611 640, 0 
TOSS cp ce caren et eene 

a eee 5 a dia este ib a a EE eee 318.594 277,571 
July net eses creer rece eeee 364,017 362,523 
Charges, taxes and pfd divs 140.112 140,251 
July surplus soccer cece eens 225,905 229,272 
Seven months BrosS s.s. 4 264,859 3,890,160 
TEEXpenSeS cece cece cere ec enees 2 066,722 = 1,900,055 
Seven months net.....-...-- 2,198,137 1,990,107 
Charges, taxes and pfd divs 981,254 968,009 
Seven months surplus....... 1,216,888 = 1,022,098 
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NASHVILLE RAILWAY AND LIGHT. 
The report of the Nashville Railway 
and Light Company for the month of 
July and seven months ended July 31 
compares as follows: 


1910 1909 
July groSS ...ssesssesees. $ 144,547 $ 140,886 
Expenses and taxes...... $4,13 85,541 
July net eae eens 60,414 55,339 
Charges and depreciation 37,708 37,220 
July surplus ........... 22,706 18,118 
Seven months gross...... 1,932,501 972,590 
Expenses and taxes....... 600,723 579,163 
Seven months net....... 431.778 393,428 
Charges and depreciation 266,402 258,330 
Seven months surplus... 165,376 135,096 


INTERBOROUGH RAPID TRANSIT. 
The earnings of the Interborough 
Rapid Transit Company for the month 
of July compare as follows: 


1910 1909 

Gross operating revenue.. $2,051,656 $2,015,025 
Operating expenses ...... 913,917 856,015 

Net operating revenue.. 1,137,739 1,159,009 
TAXES. 8 od yap aaa ines 151,513 141,398 
Income from operation.... 986,225 1,017,611 
Other income ......eeeees 29,749 48,415 

Total income ......-65- 1,015,971 1,066,026 
Interest, rentals, etc., in- 

cluding Manh. Guar.... 885,511 898,73 

Net corporation income. 130,460 167,294 
Passengers carried ...... 39,659,969 39,091,96> 


CUMBERLAND TELEPHONE AND TELEGRAPH. 

The report of the Cumberland Tele- 
phone and Telegraph Company for the 
month of July and seven months ended 
July 31 compares as follows: 


1910. 1909. 
July BOSS: cease ed oon ee tay $ 565,555 $ 520,923 
EXpeNSesS peresi oeann ispi eaan 321,582 302,123 
July Tet seres oine eiun tes 243,97 218,800 
Charges and taxes ......... 48,802 41,177 
July surplu8g ....,.sssssses.e 195,171 177,623 
Seven months Bross......... 3,931,564 = 3,701,756 
ENpensSësS “ecteaksw caved exes es 2,237,626 2,118,528 
Seven months net .......... 1,693,938 1,583,228 
Charges and taxes ......... 336.334 296,998 
Seven months Surplus....... 1,357,604 1,286,230 


AMERICAN LIGHT AND TRACTION. 
The report of the American Light 
rn ay ees t 
and Traction Company, for the month 
of July and seven months ended July 
31, compares as follows: 


1910 1909 
UUM Eross Gee ee ree ys $ 250.723 $ 234.101 
FOXP@CNSeS Lo. cece eee eee eee 10,669 9,403 
July ONCE. eanese kaa ale 240,054 224,698 
Seven months gross....... 2,050,754 1,781,080 
EXXpenS@S .....c cece cece ees 68,346 63,190 
Seven months net....... 1,982,408 1,717,890 


MONTREAL WATER AND POWER. 
The Montreal Water and Power Com- 
pany has issued its report for the year 
ended April 30, 1910, which compares 
as follows: 


1910 1909 

Gross profits .........6..6.. $388,122 $352,810 
Operating. maintenance, legal, 

general and other expenses. 164,637 152.187 

Net profitS .«2-.4s%ovvaxeees 223,485 200,623 
Deduct bond interest, depre- 

ciation, dividends, etc...... 222,884 200.921 

SUPPIUS-- occu a eae dil, 601 #298 

*Neficit. 


DETROIT UNITED RAILWAY. 
The report of the Detroit United 
Railway Company for the month of 
July and seven months ended July 31 
compares as follows: 


1919. 
TUIN “RTOSS anii n eae sas $ 938,599 $ 771,453 
EXpenseS 54a 04 6 tig weld a oes 586,726 466,319 
JUIN net seratona eres see, 351,878 305,134 
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Other income .........0c. eee 12,680 12,670 
Total income ...........000e 364,553 317,804 
Charges and taxes.......... 180,796 162,050 
July surpluS tea o sen kk when ears 183,757 155,754 
Seven months gross......... 5,282,666 4,410,512 
Expenses ..... cece cen ccc ees 3,357,510 2,717,679 
Seven months net........... 1,925,156 1,692,833 
Other income ..........cce0. 6,748 $3,750 
Total income .........-.5... 2,011,904 1,776,588 
Charges and taxes ......... 1,153,854 1,088 384 
Seven months surplus....... 858,050 688.199 


KEYSTONE TELEPHONE COMPANY, 
The Keystone Telephone Company, 
of Philadelphia, has issued its report of 
that company and its subsidiaries for 
the year ended June 30, 1910. The in- 

come account compares as follows: 


1910 1909 
Gross Sd E AEE $1,126,030 $1,073,462 
Expenses, taxes, etc....... 558,07 531,009 
Balance ...... ccc ee ee eee 67,951 542,455 
Reserve for renewal and 
interest charges ....... 335,542 412,305 
SUPPlUS ricks denpoo 232,409 130,145 
Adjustments ...esssosesese aes 4,516 
SUüUTDIUS se seceuie yc oes wank 232,409 125,529 
Previous surpluS .......6+ eevee 602,272 
Surplus July Li... ccc e ee vosuu 727,801 
——___»--@_____ 


Westinghouse Business Improves. 

It is said that during the first three 
months of the current fiscal year the 
Westinghouse Electric and Manuface- 
turing Company has done a gross busi- 
ness of about $10,000,000, or at the rate 
of about $40,000,000 for the full year. 
It is also learned that net earnings are 
showing at the rate of $5,000,000 a 
year, or twelve and one-half per cent 
on the capital stock. It would seem. 
therefore, that the official predictions 
made some time ago that the official ac- 
cumulated dividends on the preferred 
stock, and also a payment on the com- 
mon stock, would be paid in October 
will be verified. 

While the figures of the company's 
business for August are not yet avail- 
able, daily reports indicate a larger ag- 
gregate business for August than was 


handled during July. 
—___~+-__—_ 


Electric Railway System for Bermuda. 

Consul W Maxwell Greene, of Ham- 
ilton, writes that an electric railway 
system to connect all parts of Bermuda 
is projected by a Canadian company 
which is now seeking a charter. The 
cost of the system is estimated at 
$1,000,000, the length of the road to 
be thirty miles. The company’s mana- 
ger (whose address is on file at the 
Bureau of Manufactures, Washington. 
D. C.) says that all equipment for the 
line is to be purchased in the United 


States. 
—__—__@->_——_ 


Copper Exports. 
Copper exports for the wee 
August 18 were 5,860 tons; since 
first of the month 17,748 tons co” 
pared with 12,758 tons for the same 


period last year. 
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New Electrical and Mechanical Apparatus and 


Chinese Telephone Exchange at San 
Francisco. 

Because of the large number of Chi- 
nese on the Pacifie Coast and especially 
in California, the Pacific Telephone 
and Telegraph Company established, a 
numbers of years ago, a Chinese ex- 
change in San Franeisco. The old ex- 
change was completely destroyed in 
the disaster of April, 1906 and has 
been recently replaced by a very hand- 
some strueture. 

In architecture it is strictly Oriental 
in charaeter, every detail having been 
carefully worked out through advice 
from the members of the Six Compan- 
ies and other prominent Chinese mer- 
chants. The structure has three pago- 
das along the lines of palaces in China, 
and the number of roofs designate the 
Importance of the owner. In China 
these roofs also protect the interior 
from extreme heat or cold. The in- 
terior is also strictly Oriental, the 
woodwork being rough cut material 
finished in ebony. 

The switchboard is designed to take 
care of 3,500 subscribers and is one of 
the latest design. 

The exchange is under the manage- 
ment of an American-born Chinese, and 
the operators are Chinese girls. Though 
the directory contains the names 
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INTERIOR OF EXCHANGE. 


of the subseribers in both English and 
Chinese and numbers are assigned to 
them, nevertheless the subscribers in- 
variably call the name of the party 
wanted rather than the number. 


Appliances. 


As this exchange has connected at 
present about 1,000 subseribers, it will 
be readily understood how difficult is 
the task berore the Chinese operators, 
and vet all calls are handled with the 
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EXTERIOR OF CHINESE TELEPHONE 
EXCHANGE. 


same dispatch and accuracy as in an 
exchange containing American opera- 
tors where numbers only are used. It 
is necessary, of course, for Operators to 
be able to speak both the Chinese and 
English languages fluently. 


The Chinese subscribers invariably 
demand individual lines and are very 
heavy patrons of toll lines; in fact, 
they prefer long-distance telephony to 
all other forms of communication. Fur- 


thermore, the Chinese merchant is un- 
usually prompt in the settlement of all 
accounts and very reasonable in all of 
his dealings with the company. 

This exchange is probably the only 
one of its kind in the United States, 
and without doubt the view of the in- 
terior cannot be duplicated any place 
outside of China. 

In the basement of the building. con- 
taining the cable rack and all the 
other apparatus other than the switeh- 


board, the usual standard construction 


of the Pacific Telephone and Telegraph 
Company is carried out In every par- 
ticular. 

The energy for this exchange is ob- 
tained from eleven cells, Type E-11 
“Chloride Accumulator,” manufact- 
ured by the Electric Storage Battery 
Company. The battery is charged by 
means of a thirty-ampere mercury-are 


rectifier. 
—_—__—_»--@——___—__ 


A New Combination Turbine. 

A combination gas and steam tur- 
bine, which it is claimed will save from 
fifty to sixty per cent of fuel has been 
completed by a British inventor, Mr. 
Corthesy. The design is such that the 
difficulty occasioned by the intense 
heat accompanying the explosions, 
which in the case of a gas turbine 


VIEW OF SWITCHBOARD. 


have to be practically continuous, is 
satisfactorily overcome, and the high- 
est pressure in gas explosions can be 
utilized without any danger of the 
metal heing affected. 
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Instruction Cars for Training Motor- 
men. 

The Boston & Northern Street Rail- 
way Company of Boston, Mass., has re- 
cently organized and is now instituting 
a new Department of Instruction, which 
it is believed will bring about a marked 
Improvement in the service to its pa- 
trons and will also be for the gen- 
eral betterment of not only the road 
itself, but its employees. The step is a 
radical one and shows that the manage- 
ment of the company realizes the good 
that will result from a more intelligent 
handling of its cars and equipment. 

According to the plans which have 
been made by H. W. Irwin, in charge 
of this department, two cars have been 
remodeled for instruction purposes, 
and have, for this work, been equipped 
with a complete set of apparatus. They 
are exceedingy simple and well adapt- 
ed to the work. 

The exterior of the cars remain prac- 
tically unchanged, but their interiors, 
shown in the accompanying illustra- 
tions, have been completely remodeled. 
All of the seats have been removed 
and in their stead have been installed 
various exhibits of street railway mo- 
tors, air compressors, air-braking sys- 
tems, automatic contactors, resistance 
grids, ete., all of which are operative 
and have been especially prepared for 


easy access so that the men may readily | 


see the inner workings of the various 
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exhibits. It is possible to reproduce 
inthis instruction car any car the 
company owns, as all the types of con- 
trol used are present as well as every 
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DEMONSTRATION MOTOR, 


kind of air and hand brakes. Any pos- 
sible trouble or defect that might arise 
in the mechanism of a regular car can 
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the emergency of getting his car home, 
should any part of it fail. 

In order that the instruction may be 
given in the most systematic way, each 
of the cars is in charge of an expert 
instructor, and each of the school cars, 
which supplement the instruction cars, 
is under a thoroughly competent mo. 
torman. 

At the beginning of the instruction 
course each class of five is given a talk 
on the elementary principles of the gen. 
eration and distribution of electricity 


and its application to motors. The 


circuit is followed from the power house 
through the trolley wire, through the 
car and back again through the track 
to the power house. The men are then 
shown by a very simple device that 
when a coil of wire has electricity tow- 
ing in it, it can be caused to move by 
bringing a strong magnet near the coil. 
Next, the class is shown a full sized 
railway motor which is lying open be- 
fore them and yet can be operated from 
a regular controller. A brake has heen 
provided for this motor so that it may 
be loaded in order to reproduce actual 
running conditions. 

The controller, which is the next 
thing discussed, is opened for demon- 
stration. The arcing of the controller 
as the handle is moved is readily seen 
and the students are impressed with the 
importance of this particular part of 
the car’s equipment. During this dem- 


INTERIOR OF INSTRUCTON CAR. 


mechanisms. In any sort of an exhi- 
bition, the things that are moving catch 
the eye soonest and leave the most last- 
ing impression, and this fact has been 
borne in mind in planning the several 


be pre-arranged in this experimental 
apparatus, and the student motorman 
required to ferret out the cause and 
provide a way of starting his car. In 
this wav he soon becomes familiar with 


DEMONSTRATON BOARD. 


onstration the instructor comments ON 
the high temperature of the are and 
particularly calls the attention of his 
class to the desirability of shutting of 
the power quickly. 
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In the air-brake rack, whieh is the 
next in order, the reasons for handling 
the brakes in certain ways are made 
equally apparent and all through the 
car important points are made self evi- 
dent. The employees are anxious to 
learn, and are highly appreciative of 
the company’s having placed within 
easy reach a means of improving their 
knowledge of electricity. 

Perhaps one of the most interesting 
features of the entire car is what is 
known as the demonstration board, an 
idea wholly Mr. Irwin’s, which shows 
the different paths of the current 
through the car as the controller is ad- 
vanced notch by noteh. Either the ceir- 
eults of a two or a four-motor car can 
he readily seen by means of ineandes- 
cent lamps which are so arranged as to 
burn at a time when current is flowing 
through certain sections of resistance, 
or through field coils on the motors. The 
demonstration board reproduces in 
miniature everything which may take 
place in the operation of a car, and there 
is a system of switches which, when 
closed, throws predetermined trouble 
on the motors. It is the duty of the 
student motorman to deduce the cause 
of this trouble with no guide other 
than the position in which his controller 
handle may be at the time the trouble 
appeared. By this knowledge it will 
be possible in time of trouble in actual 
Operation, to locate the defect in the 
car wiring without much delay. 

After the lecture and instruction on 
the car the men are put on the road in 
a school car, under the charge of an 
older motorman. Here they are taught 
how to make all the emergency stops 
that are possible and how to handle the 
various controlling switches, together 
with the little tricks of getting over 
the road rapidly, safely and economic- 
ally. 

The use of these cars will, it is hoped, 
not only result in giving the motormen 
better training but will give a better 
and safer service to the public. On the 
part of the company it is expected that 
there will follow a reduction in the 
cost of maintenance of car equipment 
and a decrease in the power consump- 
tion. 

——_—_—_<--e—— - — 
Horse Cars to Go. 


The last horse cars in New York will 
be replaced by electric ears of the stor- 
age-battery type, according to recent 
reports. 


Portable Electric Vacuum Cleaner. 

ln reeent years the practice of clean- 
Ing on the vacuum principle has be- 
come so popular that a great demand 
has been created for a portable cleaner 
small enough to be carried about from 
room to room in the modern dwelling. 
Owing to the diffieulty of producing a 
machine to meet the requirements of 
light weight and at the same time to 
do first-class cleaning, this field was 
for a long time left uutenanted. 
Among the first firms to enter this line 
was the Electrie Renovator Manufac- 
turing Company of Pittsburg, Pa. 

This firm has produced several very 
suceessful portable vacuum cleaners of 
Various sizes to suit all sorts of re- 


PORTABLE ELECTRIC VACUUM CLEANER. 


quirements from cleansing in large ho- 
tels and office buildings down to a 
moderate sized dwelling. Its most re- 
eent production in the way of a port- 
able machine, the Invincible Junior, is 
one of the best machines of like ca- 
pacity on the market. It is construet- 
ed on the centrifugal principle, which 
has proved to be especially applicable 
to vacuum cleaning. In the Junior, 
the motor and the fans are mounted on 
the same vertical shaft. As may be 
seen from the illustration, the dust col- 
lector 1s at the top; the fans are be- 
neath the dust collector, and the mo- 
tor is at the bottom. As the motor is 
the heaviest part of the apparatus, this 
arrangement gives the greatest stabil- 
itv. 

The air is received at the very top 
of the machine and is drawn down 


ELECTRICAL REVIEW AND WESTERN ELECTRICIAN 487 


through the dust receiver, where all 
the dirt and dust are removed. It then 
passes through the centrifugal fan and 
is discharged into the atmosphere. The 
elimination of the dust before passing 
the air through the fans is a great gain 
in increasing the life of the bearings, 
as there is no chance whatever for dust 
to get into them and cut the linings. 
There are no rubbing parts besides the 
bearings in this maehine, and there is 
practically no noise and no wear; this, 
of course, means small expense for re- 
pairs. The flow of air and power ceon- 
sumption adjust themselves automat- 
ically to the requirements of the work. 
The power required is delivered by a 
Westinghouse motor that delivers 
about one-fourth-horsepower at full 
load. The motor has heen especially 
designed for this elass of serviee by 
the Westinghouse Flectric and Manu- 
facturing Company, Pittsburg, Pa. 
The entire equipment weighs about 
sixty-five pounds and i; capable of ex- 
hausting about fifty eubie feet of air 


per minute. 
—_—_—_»--@—__— 


A Transportable Electric Winch. 

The machine described in this article 
is made light enough to be easily . 
transportable and ean be used in any 
place where electrie current is avail- 
able. It comprises an electrically 
driven winch, with the necessary con- 
troller, fitted on a metallie platform 
supported by a pair of steel wheels; a 
third wheel of less diameter is pivoted 
at the rear end, where the platfori 
earries a seat for the workman. The 
motor is waterproof and the whole 
winch is so constructed that it ean- 
not be damaged by rain. 

The hoisting is eontrolled by nrn- 
ing the horizontal handle of the con- 
troller, while to lower the load iè is 
only necessary to move a second ver- 
tieal hand whieh is operated by the 
left hand. | 

Current is supplied by means of a 
flexible cable furnished with the 
winch; the diameter of this cable is 
only twenty millimeters and its nor- 
mal length twenty-five meters. 

Sufficient room is provided on the 
wineh to store the twenty-five-meter 
flexible cable when moving from one 
place to another. 

One or several warehouses can be 
served by the same winch, it being 
only necessary to provide eleetrie con- 
tacts at a distance of about forty 
meters from each other. 
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The winches are built for hoisting 
capacities of 300, 500, 600 and 1000 
kilograms, the motors having a power 
of four, seven, four and seven brake- 
horsepower, respectively, and the hoist- 
ing speed being of one, one, one-half 
and one-half meter, per second, re- 
spectively, for these loads. 

Such winches are in successful op- 
eration in the principal harbors of 
Europe. The cost of operation is very 
small. 

Tests have shown that the storing of 
100,000 kilograms, taken in loads of 
300 kilograms, ten to twelve meters 
high, costs only sixty cents with cur- 
rent at ten cents a kilowatt-hour. 

Owing to the movability of the en- 
vine, the storing capacity is large, the 
winch being able to work a greater 
part of the time than is possible with 
fixed hoisting engines of the same 
power. H. M. 
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Installation of Flaming Arc Lamps in 
a Theater. 


An installation of flaming are lamps 
that is attracting attention in illumin- 
ating circles is that in the Empire 
' Theater, on West Madison Street, Chi- 
cago. Not many years ago the field 
of the flaming are was practically 
limited to spectacular lighting, and it 
is probably true that a large number 
of installations were made for purely 
advertising purposes, particularly by 
theaters at entrances and for exterior 
lighting. 

The successful application of this type 
of illumination for interior and stage 
lighting may therefore be taken as an 
indication of its steady progress and 
the results of this particular installa- 
tion will be awaited with interest. 

For lighting the stage there are in- 
stalled four flaming are lamps, two in 
series on a 110-volt circuit. The lamps 
are hung on two wooden bars suspend- 
ed from the ceiling, these bars also 
supporting the conduit. The lamps 
are about twenty-five feet above the 
level of the stage and have replaced 
forty-five thirty-two-candlepower in- 
candescent lamps in addition to the 
spot lights, ete. The entertainment 
produced at this theater is of the 
musical comedy variety and the yel- 
low light is said to be peculiarly suit- 
ed for stage lighting of this character. 

For the general illumination of the 
auditorium there are installed two 
flaming arc lamps of the same type. 
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These are suspended about eight fect 
from the ceiling, and while adequately 
illuminating the lower floor are suffi- 
ciently high to be out of the range of 
vision of patrons in the highest seats. 
About 125 sixteen-candlepower incean- 
descent lamps were replaced by these 
two are lamps. Under the lower hbal- 
conies there are installed elusters of 
tungsten lamps, these areas being out 
of range of the flaming are lamps. 

The lobby of the theater is illumin- 
ated by means of a ‘*Truecolor’’ are 
lamp, the light of which harmonizes 
With the white marble finish, present- 
Ing a very pleasing appearance. 

At each end of the porte-cochere, 
over the sidewalk, there is also installed 
a flaming are lamp for illuminating 
the exterior. All lamps are controlled 
from the main switehboard located on 
the stage. 

Two of the faming are lamps used 
on the stage, the ‘‘Truecolor’’ are 
lamp installed in the theater lobby 
and the two flaming are lamps in the 
auditorium were supplied by the 
Charles L. Kiewert Company, of New 
York, N. Y. The other two flaming 
are lamps on the stage and the two in 
front of the theater were supplied by 
the Excello Are Lamp Company, New 
York, N. Y. 


— o- 2 _______ 


Special Telephone-order Tables for De- 
partment Stores. 

Department stores have realized ex- 
cellent results from the adoption of 
the necessary equipment to take care 
of the large development in telephone 
trade, coupled with advertising to ad- 
vise the publie of the fact that they 
were ready and willing to serve the 
telephone customer speedily and satis- 
factorily. 

Every day the newspaper, with its 
pages brimful of news of the shops 
and the bargains they offer, enters the 
home and creates the desire, or reminds 
of something that 1s needed, and then, 
thousands of  subseribers telephone 
thcir orders to the store. The tele- 
phone gets them to the bargain counter 
first, and with the least expenditure 
of time and effort. 

This telephone-order business has 
grown to such proportions in many 
large stores that it has been deemed 
desirable to make special arrangements 
to handle it. Along this line a tele- 
phone-order table is now being placed 
in service at Wanamaker’s large store 
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in Philadelphia. It has been designed 
to reheve the salespeople at the coun. 
ters, and will place the orders direct 
with the telephone branch of the mail- 
order department, whose expert shop. 
pers will make the purchases. 

The equipment as deseribed in The 
Telephone News, consists of a ma- 
hogany table 10 feet 6 inches long by 
3 feet 6 inches wide and 31 inches high. 
It has four double keyboards, 16 in- 
ehes by 24 inches, set in the center and 
flush with the top of the table. This 
allows for eight positions and gives each 
operator a space about 13 inches deep 
in front of her keyboard on which she 
may write the orders. 

Each keyboard is equipped with 
twenty twin sets of switching keys, line 
and busy lamps, and each of the twenty 
trunks is multipled at each position so 
that any operator may take any call. 
A pivot hinge allows the keyboard at 
each position to open, giving easy ac- 
cess to the keys, and allowing the key- 
board to rest perfectly flush with the 
table when down. 

This table will not be connected di- 
rectly with the central office, but will 
receive all calls from the Wanamaker 
branch exchange. The branch operator 
is instructed to ask whether the caller 
wishes to place an order. On receiving 
an affirmative reply she connects the 
calling party with the telephone-order 
table. 

The order is taken up by the first 
telephone order clerk who is not busy. 
By throwing her switching key for- 
ward she immediately connects herself 
With the customer. Should the clerk 
wish to hold the trunk, she throws her 
key backward and the busy signal 
flashes. If it is necessary to consult 
with a department in reference [0 
goods ordered, she may do so by using 
another trunk and getting a connec: 
tion through the braneh exchange. If 
it takes some time to get the desired 
information, and meanwhile the cus- 
tomer hangs up, both the line and busy 
lamps will flash so that not only the 
clerk, but the supervisor will be m- 
formed of the re-call, and proper at- 
tention given to the customer immedi- 
ately. 

Another use to which the telephone- 
order table will be put is the calling o! 
selected lists of customers to advise 
them of special sales. The order 
clerks’ duller moments can thus be 
utilized and many orders may be taken 
at once. 
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Current Electrical News 


GREAT BRITAIN. 


(Special Correspondence.) 


LONDON, AUGUST 20.—An unofficial meeting of the International 
Electrotechnical Commission was held early this month in Brus- 
sels and an ofhcial account of what took place is now at hand. 
Although unofficial, the meeting was as fully representative as the 
official conferences. It Was announced that there are now sixteen 
committees, and that others are about to be formed in Switzerland 
and Holland. It is also probable that a Russian committee will 
be formed in a few months time, It has been decided to have the 
English and French languages as the official langzuares. 

It is announced that the Marconi Wireless Telegraph Company 
has offered to install Wireless stations in all the Portugese colonies 
and to accept payment in deterred installments. 

The “fair fare” system of charging on tramwavs, which was 
introduced with such a flourish of trumpets at the beginning of this 
year as the only salvation for tramway companies in England, from 
the financial point of view, has not been the success which was 
anticipated. The idea was to split up a whole tramway system into 
farthing stages. Already one important company has had to aban- 
don the new system and others are experiencing considerable trou- 
ble with it. 

Considerable criticism is being leveled at the new Association 
of Consulting Engineers on account of the rule that membership is 
only offered to members of the Institution of Civil Engineers. It 
is felt that this will tend to prevent the Association from being fully 
representative and from taking the important position which its 
promoters, and all consulting engineers, wish it to assume. It is 
pointed out that there are many reasons why fully cempetent con- 
sulting engineers are not members of the Institution of Civil En- 
“ineers, Electrical engineers particularly feel that they are de- 
barred membership, and it is even suggested that if only members of 
the Institution of Civil Engineers are to he admitted to the new 
Association of Consulting Engineers, then another similar associa- 
tion will have to be formed to which admission will be restricted 
to members of the Institution of Electrical Engineers. 

The Special Committee of the Home Oflice which has been 
hearing evidence with a view to revising the rules relating to the 
use of electricity in mines, has now completed its labors, A meeting 
is to be held in the autumn tor the purpose of preparing the draft 
report which will be submitted to Parliament before the end of the 
vear, 

In view of the impending action by the owners of the Osram 
Metal-flament lamp patents against the agents of a continental 
firm for infringement, there is a general rush into print by all the 
Others makers of metal-filament lamps reassuring their customers 
that their particular lamps are made under good patents and offer- 
ing to indemnify all users against whom proceedings are brought. 
The same notice is issued by the firm which is being proceeded 
against in regard to the Osram patents. G. 


CONTINENTAL EUROPE. 


(Npecial Correspondence.) 


Paris, Ateusr 19.—In the Jura region of France, the Union 
Electric Company is taking measures to increase its Operations as 
regards power lines and hydraulic plants. <At present it owns a 
large turbine plant at Sault. A new station will be shortly erected 
at Cize-Bolozon, which will feed a network of power lines running 
through the region, on the three-phase 35,000-volt system. 

At Lovrana, Italy, the Union Baugesellsechaft of Vienna is en- 
gaged upon a project for a rack-rail electric road which will run 
up the slope of Monte Maggiore. ° 

The International Exposition of railroads which was to be held 
at St. Petersburg during the fall has now been postponed until next 
spring, seeing that the Imperial Technical Society wishes to have it 
occur at the same time with the seventy-fifth anniversary of the 
Russian railroads which it is intended to celebrate at this time. 
The exposition will be opened on April 28 and demands relating 
to exhibits will be received up to February 28. 

It will be remembered that the city of Lausanne is supplied 
with current from the hydraulic plant of St. Maurice. which is 
located on the Rhone, near Lake Leman. We have already given 
an account of this station, which is one of the few to be run on 
the high-tension direct-current system with machines coupled in 
series. However, the present plant is now insufficient to meet 
with the needs for current for lighting and also for the city tram- 
Ways, so that it is planned to erect another turbine plant in the 
region, Bret Lake will be used as the source of power, and 
the new station is to be built near Epesses. About 20,000 horse- 
power can be obtained and the cost of the plant will be near 
$1,500,000, 


The postoffice administration of Berlin recently put twenty 
new electric automobiles in service, seeing that the former ones 
proved very satisfactory during the last two vears, At certain 
hours an employee sorts the mail while en route. In Paris, how- 
ever, the use of electrics has been discontinued, and the postal 
automobiles are all of the petrol system at present, being built 
like the usual small type of delivery wagon, 

An electric railroad is to be constructed from Pokau to Tel- 
Initz, Austria, and it will be supplied by a turbine plant to be 
erected at Radmannsdorf on the Zaverschnica stream. In Holland, 
an electric traction line is to run between Kiel and Kestern, by 
wav of Mourik. 

The Wireless plant which is situated at Eberswald near the 
Finow canal is owned by the Lorenz company and has mast tow- 
ers 230 feet in height. It is intended to transmit for distances of 
3,000 miles, and has a good outfit of Instruments both for wireless 
telegraphy and telephony. 

In the south of France there is a project on foot for an electric 
railroad between Arles and Prats de Mollo. ending at St. Laurent, 
-in the Pyrenees region. A hydraulic plant for the line will be built 
on the Tech River. A. DE C, 


EASTERN CANADA. 


(Speal Correspondence. Y 

Ortraws, Onr, Avevrsr 27.— Telephones for private houses at 
$1.00, and for stores at $2.00 per annual, are the privileges which 
Port Arthur, Ont., now enjoys under municipal ownership. Even 
at these low figures it is said a small protit is vielded. 

Advices from Norway House announee the arrival of William 
Ovilvie, of the interior department, after a trip of over a month 
along the Saskatchewan River, from Prince Albert to Lake Winni- 
peg. His special business is understood to be to report on the 
feasibility of electrifying the proposed Hudson Bav Railway, with 
hydroelectric power obtained from the falls and rapids along 
the river. ; 

The Galetta Electiie Power and Milling Company. of Arnprior, 
Ont., has decided to mahe a reduction in the price of current. Both 
flat and meter rates will be reduced. This will decrease the com- 
pany’s annual revenue from this source by some $2000. The 
schedule, however, will not come into force until the town has 
passed the new pumping bylaw. 

The annual meeting of the Canadian Light and Power Cpm- 
pany, of Montreal, has been held and a very satistactory state 
ment was presented to the shareholders. The construction work 
of the concern is well advanced, and the cost is within the esti- 
mates of the engineers. It is expected that power will be delivered 
about the first of January next. The directorate was re-elected 
witb F. H. Wilson as president. 

Information comes from Northern Ontario, in connection with 
the new electric railway into the Porcupine mining district. Under 
the contract, the road had to be started within ten months Already 
surveyors have been sent to lay out the line but it is probable 
that, for this winter, steam donkey engines will have to he used 
as it would be impossible for a power plant and transmission line 
to be built in the five months that remain. 

The Ontario Power Company, which is under contract to sup- 
ply power to the Ontario hydroelectric commission and which owns 
all of the $1,000,000 capital stock of the Ontario Transmission 
Company and guarantees its bonds, has leased the properties, fran- 
chises and future undertakings of the latter company to April, 1950, 
with the privilege of acquiring the property after the bonds have 
heen retired. For the vear ended on June 30, 1910, the combined 
earnings of the two companies showed gross receipts from sale 
of power of $704,000, an increase over last vear of $250,000, or 
fifty-five per cent; net. after expenses were deducted, $522,000, an 
increase of $349,000, or over 300 per cent, W. 


MEXICO. 


(Spreial Correspondence.) 


The new electric fountain which is under construction in the 
grounds surrounding the castle of Chapultepac where President 
Diaz, of Mexico. makes his summer home, will be dedicated in Sep- 
tember. It is said that this fountain will be the largest of its kind 
in the world. F. W. Darlington of Philadelphia has the contract 
for its construction. It will cost about $60.000. Its electrical equip- 
ment will consist of eleven lights of a combined candlepower of 
88.000, and 1,800 jets will throw brilliantly colored water 100 feet 
above the surface. In the construction of the fountain thirty tons 
of steel piping will be used. The basin is of concrete, and the 
fountain stands twelve feet above the surface of the water. 

The Palmillo Mining Company.of Parral, Chihuahua, will erect 
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a large electric power plant near the Palmillo mine for the purpose 
of generating power for operating the machinery of its mine and 
reduction mill. At present the company is provided with power 
by a local electric plant. 

The Mexico Northwestern Railroad Company will install an 
electric power plant of about 4,000 horsepower at Madera for the 
purpose of operating its large lumber mills and other industrial 
plants. The order for the electrical equipment has been placed in 
the United: States. 

The department of foreign itelations of the Mexican Govern- 
ment has granted the application of the El Paso & Juarez Trac- 
tion Company for permission to extend its electric railway line 
over the new international bridge across the Rio Grande con- 
necting E] Paso, Texas, with Juarez. It is stated by H. S. Potter, 
general manager of the company, that it has constructed five miles 
of new track in Juarez. It already had the use of one bridge in 
crossing the Rio Grande. 

The use of electric power is playing an important part in the 
boring of one of the greatest tunnels upon the continent, in the 
Pachuca mining district. This tunnel will be six and one-half 
miles long when completed and will run under the heart of the 
city of Pachuca at a depth of about 1,400 feet. The owners of the 
Arevalo mine started this tunnel fifteen vears ago for the primary 
purpose of draining that property. After it has been run for a 
distance of about one and one-half miles a far more important 
and comprehensive plan for continuing and utilizing the under- 
ground artery was adopted. Electric power drills have been in- 
stalled ana the boring operations are being steadily conducted. An 


important feature of the tunnel will be the installation of a large . 


hydroelectric plant near its mouth when it is finally completed. 
It is planned to construct a canal about fourteen hundred feet long 
from its mouth to a barranca or mountain gorge where the large 
volume of drainage water will be given a fall of about seven hun- 
dred feet, thus affording the initial power for generating electrical 
energy. The Amalgamated Mining and Milling Company of Pa- 
chuca is interested in the tunnel and hydroelectric project. 
D. 


COMMISSION NEWS FROM NEW YORK. 
(Special Correspondence.) , 

The Public Service Commission, Second District, has instruct- 
ed its counsel to commence action for penalties against the village 
of Bergen, Municipal Board of Greene, Board of Electric Light 
Commissioners of Iion, village of Rockville Center and village of 
Wappingers Falls for failure to file reports as to the operation of 
lighting plants as required by the public service commissions Law. 

The Commission has given its consent that the Lima-Honeoye 

Electric Light and Railroad Company Jease to the Lima-Honeoye 
Light Company its railroad system, electric light plant and other 
property located in Lima and Honeoye Falls. The Lima-Honeoye 
Light Company is authorized to issue $5.000 in capital stock to 
improve and extend the electric distributing system of the com- 
any. 
i The Commission has authorized the Livonia Light and Heat 
Company to exercise franchises and construct, erect and maintain 
an electric lighting plant in the towns of Livonia, Lima and Avon, 
Livingston County. 

The Commission has authorized the Warwick Vallev Light and 
Power Company to issue its twenty-year five-per-cent gold bonds to the 
amount of $25,000, the bonds to be sold at not less than par and are 
to be used to refund outstanding bonds, $5,029.34 accounts payable 
and the balance for purchase of new apparatus for the use of 
the plant in Warwick. 


The Public Service Commission has authorized the Black River 
Traction Company to exercise a franchise for the extension of 
its lines through and along Pearl Street in the city of Watertown, 
the franchise having been granted by the Common Council of that 
city for such extension. 

The Commission has also authorized the Wayne County Gas 
and Electric Company to make a mortgage upon its property fran- 
chises and rights to secure the payment of bonds aggregating in 
face value $750,000. The company is authorized to issue $400,000 
bonds at the present time, $107,006 to discharge obligations of the 
Wavne County Gas and Electric Company; $206,000 for the purpose 
of refunding at not less than par bonds now outstanding of the 
constituent companies consolidated into the Wayne County Gas 
and Electric Company, namely, Palmyra Gas and Electric Company, 
Newark (N. Y.) Gas Light and Fuel Company, New Light, Heat 
and Power Company of Newark, N. Y., Lyons Gas Light Company 
and Wayne County Electric Company, and bonds to the amount of 
$131.000 to be issued and sold at not less than ninety per cent 
devoted solely to the cost of improvements to gas and electric 
properties of the company, | 


The Commission has authorized the Hornell Electric Company to 
issue 120 shares of its common stock of the total par value of 
$12,000 to be used for the purchase of additional apparatus and 
the payment of indebtedness incurred in the improvement of its 
plant. 

The Commission has authorized the village of Silver Springs 
to construct works for supplying to the inhabitants of that village 
electricity for lighting and power purposes. 
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COMMISSION NEWS FROM NEW JERSEY. 
(Special Correspondence. ) 


At a recent meeting of the State Board of Public Utility Com- 
missioners the first step was taken to bring about a uniform sys- 
tem of accounting by the street-railway companies of the state 
by conducting a conference of representatives of the companies. 
The meeting was called under section five of the public utility Jaw, 
which provides that every public utility shall keep its books and 
accounts so as to afford an intelligent understanding of the con- 
duct of its business, and to that end the commission is given power 
to require every such public utility of the same class to adopt a 
uniform system of accounting. 

Commissioner Thomas N. Hillery conducted the conference 
and Secretary Alfred N. Barber read the official notice of the con- 
ference. Chief Inspector Philander Betts, of the commission, rec 
ommended the classification of accounts adopted by the American 
and Interurban Association of Street Railway Accountants. This, 
he said, conforms to the requirements of the Interstate Commerce 
Commission. Mr. Betts argued that every company should keep 
a depreciation account. It developed during the hearing that prac- 
tically none of the roads in the state keep a depreciation account, 
though one or two showed that they accomplish practically the 
same thing under another term, 

C. L. S. Tingley, representing the Bridgeton and Millville 
Traction Company, and past president of the American and Inter- 
urban Association, strongly indorsed the depreciation account prop- 
osition. 

Several other representatives also endorsed the proposition. 
J. M. Campbell, of the Central Passenger Railway Company of 
Atlantic City, thought that there should be established a uniform 
fiscal year, and this was generally agreed to, the decision being 
that it should end with December 31 or June 30, the latter being 
the time set bv the Jnterstate Commerce Commission. 

Walter Bacon, representing the Millville Traction Company. 
declared that an elaborate system of bookkeeping should not be 
arbitrarily insisted upon, as it would put small roads out of busi- 
ness. 

Reports from the representatives present showed that mos: 
of the companies are using either the American accountants’ sys- 
tem of bookkeeping or the system of the Interstate Commerce 
Commission. 

Inspector Betts showed that while the commission has no power 
to fix rates, it has power to correct discrimination in rates, and in 
investigations into charges of discrimination it was to the advan- 
tage of companes to maintain depreciation accounts in orcer that 
it might not appear that the income on which rates are fixed is 
excessive, 

In closing the hearing Commissioner Hillery declared that it 
was not the intention of the commission to impose any burdens 
or hardships or to require forms that would become burdensome. 
He said that the commission would be glad to co-operate with 
the companies in the problems before them. 

He thanked the representatives for their presence and sug- 
gestions. He said he would report to the commission and they 
would consider the matter further. 

Those companies which sre not using the American Account: 
ants’ Association system of accounts saw no Objection in general 
to establishing such a system, and it is probable that somethins 
along that line will be adopted. 

Under a law passed by the legislature this year, no franchise 
granted by a municipality can become effective until approved 
by the board of commissioners. The board has indicated its inten- 
tion to approve only such franchises for a limited term of years 
as contain the following provisions: 

(a) Safeguarding the public interest in continuous ard unin 
terrupted service at and after the expiration of the term of the 
grant. 

(b) Requiring the maintenance of the property of the grantee 
in good order throughout the full term of the grant. = ek 

The position taken by the Public Utilities Commission in this 
ruling, in case it is maintained, will mean the establishment of 
a new policy in the. state regarding the granting of franchises to 
public service corporations. . 

The chief defect in New Jersey’s limited franchise laws is t0 
be found in the failure of those acts to provide a mode of pro 
cedure for continuing the service to be followed at the expiratie" 
of a franchise. 

In the case of the Burlington County Traction Company ê 
precedent was set regarding the issuing of stock in excess of the 
property value of a corporation. The Burlington County Traction 
Company was formed in 1904 by the consolidation of three trolley 
lines, the resulting company issuing bonds to the amount of $to 
000. Last June when the receiver was ordered to sell the road the 
amount due for principal and interest on the mortgage was o 
108.56. A bid of $120,000 was at this time offered and aT 
The purchaser then asked approval of a $166,250 bond issue, whic 
was refused by the Public Service Commission. he 

An order recently issued by the Commission deals with t 
data which must be supplied to it by operating companies. i 
addition to a complete schedule of rates, each company must T 
nish the commission with a list of companies receiving service 
other than schedule rates. 
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LIGHTING AND POWER. 
i (Special Correspondence.) 
COUNCIL GROVE, KANS.—E. C. Wendorff has been granted 
an electric light franchise. P. 
JEWELL, IA.—The Ames Engineering Company will erect an 
electric light plant here. P. 
MISSOULA, MONT.—The Missoula Power Company has been 


incornorated with a capital of $500,000, C. 
CLARKSVILLE, ARK.—J. C. Wilson, of Morrilton, has been 

granted an electric light franchise here. P. 
BROKEN BOW, NEB.—The Custer Electrice Company has been 

incorporated with a capital stock of $25.000. P. 


CARTHAGE, ILL.—The Carthage Electric Light Company has 
let the contract for the entire equipment of its plant. 

SAN BERNARDINO, CAL.—Work will commence next month 
on the erection of a municipal lighting plant here. 

ALEXANDRIA, MINN.—The council has decided to install 
another unit in the electric light plant at a cost of $4.000. C. 

BISBEE, ARIZ.—The Bisbee Light and Power Company will 
enlarge its plant and extend the service to nearby points, 

GATESVILLE, TEX.—The Gatesville Light and Power Com- 
pany has been incorporated with a capital stock of $15.000. P. 

FRANKLIN, KANS.—This city is soon to vote on the question 
of issuing bonds for an electric-light plant to cost about $58.000. P. 

HELENA, MONT.—The are lights which formerly illuminated 
the streets of this city are now being replaced by tungsten lamps. 

WATERLOO, IOWA.—The council has let the contract for the 
installation of twenty-nve cluster lamps to be installed by Novem- 
ber 1. C. 

INDIANOLA. IOWA.—The city council let the contract for 
the addition to the electric light plant to W. J. Heymer for 
9845, CY 

AKRON, O.—A new power plant is to be constructed at Akron 
at a cost of $2,000,000 by the Northern Ohio Traction and Light 
Company. 

FAIRFAX, MINN.—The Western Electric Company has se- 
cured the contract for the installation of an electric lighting 
system here. C. 

BRAINERD. MINN.—M. D. Stoner is considering the construc- 
tion of a power plant ten miles southwest of the city, estimated 
to cost $300,900. C: 

„REDWOOD FALLS, MINN.—R. F. Wherland has purchased 
supplies for the completion of the electrical service to North 
Redwood and Morgan. C. 

EDWARDSVILLE, ILL.—The Madison County Light and 
Power Company has installed a new 300-horsepower Fulton-Corliss 
engine in its local plant. Z. 

SPRINGFIELD, ILL.—The States Electric Company of Chi- 
cago has certified to the secretary of state an increase in capital 
stock from $5,000 to $20,000. Z. 

LONOKE. ARK.—Work is to start soon on a $75.000 power 
plant. which is designed to furnish power to be cistributed through 
the rice flelds in this vicinity. 

AITKIN, MINN.—Business men have endorsed the three-light 
cluster post system and the council will install it for five blocks 
at an estimated cost of $2,000. C. 

OSCEOLA. MICH.—Work is progressing rapidly on the new 
plant of the Osceola Light and Power Company. The company is 
installing three new turbines. 

REDMOND, ORE.—The Creek County Water, Power and Light 
Company has been granted a franchise for an electric lighting and 
power system to be installed here. A. 

MILWAUKEE, WIS.—Permits have been issued to the Na- 
tional Brake and Electric Company for the construction of a $70,- 
000 machine shop and a $40,000 warehouse. 

COLUMBUS, IND.—The city council has directed the electric 
light committee to make a careful investigation and if possible 
find out what the city is paying for light. S. 

ELDERON, WIS.—The Elderon Light and Pewer Company has 
been incorporated with a capital of $4.000. Incorporators are 
A. J. Plowman, A. M. Olsen and L. S. Jacobson. 

GREEN BAY, WIS.—The John P. Dousman Milling Company 
will have a 150-horsepower motor installed in its mill. This step 
was made necessary by the occasional shortage of water power, 

GATESVILLE, TEX.—The Gatesville Light and Power Com- 
pany of this city has been incorporated with a capital of $15.000. 
The incorporators are J. A. Gilcreest, C. F. Caruth and J. R. Raby. 

FAIRFAX, S. D.—The Fairfax Electric Light and Milling Com- 
pany recently changed hands. The new company expects to fur- 
nish electric lights for Bonesteel and Herrick, S. D., and Butte, Neb. 


PINE RIVER, MINN.—Chas. E. Webber and Harry H. Hih, un- 
will con- 


der the supervision of C. E. Wood, of Minneapolis, Minn., : 
struct a dam and put in an electric light plant at a cost of $6,000 
or more, 

BISBEE, ARIZ.—The Risbee Light and Power Company is 
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arranging to enlarge the Capacity of the power plant and to con- 
struct electric transmission lines to several towns of this sec- 
tion. D. 

SAN BERNARDINO, CAL.—The City Council has declared it- 
self in favor of a municipal lighting plant and has appointed a 
committee who will report in one month on tbe cost of installing a 
plant. A. 

SULLIVAN, IND.—The Sullivan County Electric Company will 
supply light and power for Shelburn, Ind., from the company’s 
plant here. The company is at present constructing a new brick 
building. ; Z: 

ELDORA IOWA.—E. H. Lundy will petition the council for 
a franchise to install an electric light plant, and agrees to con- 
struct a conerete dam, to cost $10,000, and a new and modern 
rower plant. C. 

ROLAND, IOWA.—There is an agitation for the installation 
of an electric lighting system and negotiations are pending for a 
connection with the system of the Nevada Electrice Company, of 
Nevada, Iowa, l C. 

HARLAN, IOWA. —Committees from the city council and com- 
mercial exchange have ordered thirty-eight electroliers for light- 
ing the public square and adjacent streets. Business men sub- 
seribed $2,300. Z. 

MEADOW LAKE, WASH.—The Washington Water Power 
Company will install an electric lighting system in Meadow Lake. 
Contracts have been signed by many residents. The houses will 
be wired at once. 

ROCHESTER, MINN.—The council has plans by E. D. Jack- 
son, engineer, St. Paul. Minn., for putting the electric light wires 
underground and installing a new lighting system at an estimated 
cost of $2,000 a block. C 

CRESCENT, ORE.—Dr. N. Winnard is at the head of a com- 
pany formed for the erection of an electric light and power plant 
to be built here this year. The company has filed on a site half a 
mile north of Crescent. 

CHICAGO, ILL.—The Adams Generating Company has been 
incorporated with a capital of $50.000 to operate heat. light and 
power plants. The incorporators are: R. M. Stroud, M. J. Porter 
and T. Ryner, of Chicago. 

GREENEVILLE, CAL.—The Indian Valley Electrice Light and 
Power Company is planning to extend its service to Crescent Mills 
and Taylorville, Cal. Construction work is expected to commence 
in November of this year. A. 

INDIANAPOLIS. IND.—The Peoples Light and Heat Company 
has begun excavating for the installation of new boilers and the 
construction of a large smoke stack. ‘The boilers will be equipped 
with smoke consumers and stokers, S, 

SACRAMENTO, CAL.—Manager Hillborn, of the Great Western 
Power Company, states that his company is about to add another 
unit to the 10,000-horsepower capacity of the plant. The work of 
enlarging the plant will begin in September, 

BELLINGHAM, WASH.—The plant of the Whatcom County 
Railway and Light Company is now rapidly nearing completion. 
During the extensive alterations and wreckage of the old plant 
there has been no interruption of power supply. 

OKAWVILLE, ILL.—The Okawville Electric Light and Tce Com- 
pany has been incorporated with a capitel stock of $10,000 to main- 
tain and operate an electric light plant. The incorporators are John 
Fietsam, John J. Frank and Wiliam F. Hagebusch, Z. 

KNOXVILLE, TENN.—Extensive plans are being made for 
the lighting of this city during the Appalachian Exposition, which 
is to be held from September 12 to October 12. Arches fitted with 
incandescent lamps are to be used for street lighting . 

SAN ANDREAS, CAL.—The General Electric Power Company 
is completing its work on its Calaveras County power sites and 
controls water enough to generate 60,000 horsepower. Le Grand 
Brown, a consulting engineer, is in charge of the work. 

BRONSON, MICH.—The propositions for purchasing the elec- 
tric light plant of W. H. Friedrich & Company and installing a 
water-works system In the same building were voted on recently 
at a special election and carried with a four-fifths majority. 

YOUNGSTOWN, O.—The Bruce Mac Beth Company, of 
Cleveland, Ohio, has contracted to supply the court house and fail 
of Mahoning County with a 300-kilowatt plant. The installation 
together with a suitable switchboard will cost about $31,000. 


SALEM, ORE.—The Pacific Power and Light Company, of 
Augusta, Me.. has filed articles of incorporation to do business in 
the state of Oregon. The concern is capitalized at $7,500,000, and 
its principal place of business in this state will be in Portland. 


MINNEAPOLIS, MINN.—The plans for the high dam to be con- 
structed by the federal government in the Mississippi River be- 


tween Minneapolis and St. Paul have been approved. The dam 


will be thirty feet high, develop 15.000 horsepower, and is to on 


$230,000. 
CAMBRIDGE CITY, IND.—The city council has employed Paul 

H. White, of Indianapolis, to draw plans and supervise the recon- 

struction and equipment of the local electric light plant. The 
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purpose is to increase the capacity of the plant at least fifty per 
cent. S. 


BRISTOL, CONN.—C. G. Garrigos Machine Company has pur- 
chased a new piece of property and will build a three-story addition 
there. This will be used as a garage and machine shop. A new 
power house will be constructed and the shop will be run by elec- 
tricity. 

JERSEY CITY, N. J.—The Sheridan County Electrical Com- 
pany has been incorporated for the transmission and distribution 
of electricity, by F. W. Longfellow, A. Gregory, P. K. Walcott, 
E. M. Strothers and E. Stringham. A capital stock oť $25,000 has 
been raised. f 


JERSEY CITY, N. J.—The Indiana and Kentucky Power Com- 
pany of Jersey City has been incorporated with a capital of $50,000. 
The incorporators are: H. O. Coughlan, S. A. Anderson and John R. 
Turner, The company is to generate electricity for light, heat and 
power purposes. 

SALT LAKE CITY, UTAH.—The Utah Light and Railway 
Company announces its intention of extending its distributing sys- 
tem in Davis County for the purpose of developing an electric 
lighting and power market in the towns and territory between 
here and Ogden. A 


MAGNOLIA, IOWA.—Electriec lights for Magnolia are assurred. 
Eight thousand doliars in stock and bonds were subscribed by citi- 
zens of Magnolia and land owners between Magnolia and Missouri 
Valley. They will have twenty-four hour service and the same rates 
as Missouri Valley. 

LANCASTER, PA.—A test was made recently of the first tur- 
bine erected at McCall's Ferry power plant. Others will be in- 
stalled as soon as possible. Several hundred mechanics and elec- 
tricians are engaged equipping the power house. Commercial power 
will be furnished by fall. 

TUSCUMBIA, ALA.—It is proposed to build a $20,000 electric- 
light and power plant in this city and subscription lists for stock 
are being circulated. Tuscumbia has for several years been fur- 
nished with power from the Sheffield Company, which also sup- 
plies the city with water. 


OMAHA, NERB.—An active campaign, at the head of which is 
Mr. Michaelsen, city engineer, is being carried on for the better 
lighting of Omaha. The present system has eight single lights 
to the block, while the improvement has in view at least twelve 
clusters of five lights each. i 

JERSEY CITY, N. J.—The Sheridan County Electric Company 
has been incorporated by F. W. Longfellow, Riverdale-on-Hudson, 
New York city; A. Gregory, P. K. Walcott, Brooklyn, N. Y.; E. M. 
Stothers, Staten Island. N. Y.; E. Stringham, Bronx, New York 
City. The capital is $25,000. . 

MIDDLETOWN, CONN.—Work on the new plant of the Mid- 
dletown Electric Light Company at the foot of College Street, is 
being pushed. The boilers are set, some of the electrical ma- 
chinery is in position and the switchboard is being set up. The 
building itself is practically completed. 

MYRTLE CREEK, ORE.—An electric lighting. heating and 
power plant is to be erected here to transmit and sell electricity at 
Myrtle Creek, Canyonville and Riddle. J. L. Blaisdell of Port- 
land, Ore., is one of the men interested in this plant which in a 
few years will be replaced by a larger one. A. 

WAHPETON, N. D.—This city is considering the advisability 
of changing the system of street lighting. Tungsten lamps are to 
be installed on ornamental posts, about eight to the block. Several 
posts have been ordered, and it is hoped that the installation will 
be completed by the time for the Richmond County fair. 


MIDDLEBURY, VT.—The Vermont Marble Company will in 
a short time begin the construction of one of the largest power 
plants in the state. The plant, which is to be located at Hunting- 
ton Falls at Beldens, will supply power to the Vermont Marble 
Company’s mills at Proctor, Center Rutland and West Rutland, 


FORT WORTH, TEX.—A statement was recently made by a 
representative of the purchaser of the franchises of the Fort 
Worth Light and Power Company and the Consumers’ Light and 
Heating Company that work will soon begin on the new power 
plant. The plant when completed will have cost about $850,000. 


PASADENA, CAIl.—The Pasadena City Council has voted to 
decline the offer of the Southern California Edison Company to 
take over the city street lighting for the sum of $25,000. It was 
decided that the city is now situated so as to give a service which 
will cost the people less in the long run, if it continues its present 
policy. 

GALVA, ILL.—E. W. Smith, manager of the Kewanee Light 
and Power Company, has offered to purchase from the city the 
local electric light plant if the municipality wishes to sell. If the 
deal, which is now under consideration by the council, is effected, 
the plant here will be dismantled and current supplied from Ke- 


wanee. 7 Z. 
TOWANDA, PA.—The Towanda Electric Illuminating Com- 
pany, under the direction of Edward L. Smith, manager of the 
company. has added over one hundred and fifty thousand dollars 
for improvements and building operations in the borough of 
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Towanda. The power equipment has been improved in every 


department. 

LORDSBURG, N. MEX.—7J. Barclay, of Moline, Ill., and asso. 
ciates who own the Eighty-five mine, situated four mlies from 
Lordsburg, are arranging to install a large central electric power 
plant at this place for the purpose of providing their own mine 
with power and to furnish power to other mines and industries in 
this section. D. 

MEDFORD, OKLA.—In less than ninety days Medford will be 
one of the best lighted towns in this part of the state. The con 
tractors are now at work on the $30,000 electric light plant and 
$18,000 water extension and expect to have everything in running 
order in that time. The plans for the light plant include a “Great 
White Way.” 

SAGINAW, MICH.—City Attorney O'Keefe recently went to 
Lansing to appear before the state railroad commission to argue 
a protest for the city of Saginaw against the issue of $1,000,000 
bonds by the Saginaw Power Company. This is the first fight to 
be put up by Saginaw to block the movement toward the merging 
of state power companies. 


PELLA, IOWA.—A. C. Kuyper, city clerk. will receive bids 
up to 6 p. m., September 6, for a combined light and water plant. 
including two buildings, two alternating-current generators, two 
motors, two engines, three boilers, transmission line, city light- 
ing lines, lamps, etc. The Iowa Engineering Company, of Clinton, 
Iowa, is acting as engineer. C. 

HAZEN. ARK.—At a recent meeting of the Hazen Power and 
Light Company the articles of incorporation were signed and a 
board of directors elected. The directors named the following off- 
cers: President. W. H. Fox; vice president, J. P. Odum: secretary 
and treasurer, Harvey McGeorge. Work on the construction of 
the new plant will begin at once. 


SPOKANE, WASH.—The Southern Oregon Water Power Com- 
pany has been organized with a capital of $300,000 to develop water 
power on Warner Creek in Lake County, Ore. This year the com- 
pany will begin the erection of a $140.000 power plant. The pres- 
ident of the company is F. H. Oliver, of this city, and M. R. Jen- 
ninys, also of Spokane, is the vice-president. 


READING, PA.—As soon as the annexation proceedings are 
disposed of by the court, bids for the erection of the electric light 
plant here will be advertised for and, according te members of 
the borough council, the streets will be brilliantly illuminated be- 
tore the winter season sets in. Plans have already been prepared 
by several electrical experts consulted some time ago. 

REDMOND, ORE.—The City Council has granted a twenty: 
vear franchise to the Crook County Water, Power and Light Com- 
pany, a local organization, for an electric lighting and power sys 
tem in Redmond. Work on the Cline Falls project will begin In 4 
short time, and the first unit of 7,500 horsepower will be installed. 
A total capacity of 25,000 horsepower can be developed. 


BERKELEY, CAL.—The city council has granted the Great 
Western Power Company the right to supply this city with electric 
light and power. An ordinance has been adopted allowing the 
company to come in. It is understood the company will not make 
any attempt to establish a system in this city until the present 
contract with the Berkeley. Electric Lighting Company expires. 

BALTIMORE, MD.—The Susquehanna Water and Power Com- 
pany announces that it will be able to deliver electric current for 
manufacturing purposes not later than November 1. The company 
has nearly completed its power or transformer station in Highland 
town. When the current is brought here it wiil be supplied tO 
users through the Consolidated Gas, Electric Light and Power Com- 
pany. 

INDIANAPOLIS, IND.—That the Merchants Heat and Light 
Company is preparing to compete for the city lighting is evidenced 
by the preliminary work toward the installation of the largest 
engine in the state in its plant in this city. The Allis-Chalmers 
Company, of Milwaukee, will build and install an engine 0 
10,000 horsepower. The engine and equipment will weigh 1.250.000 
pounds, , ; S. 

CHARLOTTE, N. C.—The Globe Electric Company. of this 
city, has contracted with John W. Fries Company to install the 
electrical apparatus and motors in connection with the Fries com: 
pany’s installation of humidifying systems in cotton mills of this 


section. The Peck Manufacturing Company, Warrenton, N. C., and 
the Clyde cotton mills, Newton, N. C.. will shortly have suc 
plants put in. 

a 


BIRMINGHAM, ALA.—The Tennessee Coal, Iron and Railro 
Company has placed a contract with the General Electric Company 
for three turbo-electric units of 3,000 kilowatts each for the pur 
pose of distributing additional power to the Ensley plant. including 
the rail mill, coal mines, coke ovens, etc, Power from this sour’ 
will also be supplied the American Steel and Wire Compans £ 
plant at Corey. 


BLUE HILL, NEB.—A special election was held in this a 
lage to vote on the question of issuing bonds in the sum of $8.0" 
for the purpose of installing an electric lighting system in coni 
tion with the present water works plant. A total of 173 votes i 
cast, 132 for and 41 against. Blue Hill has at present an indebte 
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ness of $2.000 on the water system and is in excellent shape to 
handle the new bond issue. 

MATTOON, ILL.—The Mattoon City Railway Company has 
certified to the secretary of state a change in name to the Cen- 
tral IHinois Public Service Company. The new company absorbs 
the Central Illinois Traction Company, the Mattoon City Railway 
Company and the Mattoon, Heat, Light and Power Company. Sup- 
plying service to surrounding towns from the central station here 
is one of the chief aims of the broader corporation. Z. 

CROWLEY, LA.—At a meeting of the Electric Light and Water 
Committee of the city council a contract was entered into with the 
Skinner Engine Company, through its agent, Harry K. Ivans of 
New Orleans, for a 240-horsepower, high-speed, automatic, direct- 
connected engine to be installed within sixty days in the city power 
plant here. The committee recently purchased a new Casey-Hedges 
water-tube boiler, and both will be installed at about the same time. 


PHILADELPHIA, PA.—Work has been started on the central 
power plant to be erected for the Girard estate at Twentieth Street 
and Oregon Avenue, The plans are by James H. Windrim and the 
contract for building has been awarded to the Pomeroy Construc- 
ing Company at $17,500. The building is to bẹ one story high, of 
reinforced concrete construction and 38 by S8 feet in size. It will 
contain the most modern machinery designed for the purpose of 
supplying heat, light and electrice power, 

WICHITA, KANS.—The pouring of concrete has begun in the 
construction of the new $750,000 power plant of the Wichita Gas 
and Electric Company. The cofferdam has been sunk thirteen feet 
below the low water level and the concrete for the base of the 200- 
foot smoke stack is being poured in. It is expected that the con- 
crete base of the stack will be completed early in September. 
Excavations for the tunnels that will lead the water from the 
river over the turbines is also now well under wav. 

SPRINGFIELD, ILL.—A certificate has been issued to cover 
the consolidation of the Freeport Railway, Light and Power Com- 
pany. This step constitutes the final consummation of the merger 
of the old Freeport Railway, Light and Power Company and other 
companies known as the Goddard interests with the newly organ- 
ized Freeport Railway and Light Company. The consolidation pa- 
pers issued provide for a capitalization of $1,250,000 for the new 
corporation. 

ST. PAUL. MINN.—The Northern Heating and Electrie Com- 
pany, of St. Paul, control of which was acquired recently by H. 
M. Byvllesby & Company, of Chicago, has been mortgaged for 
$800,000. The Continental and Commercial Trust and Savings 
Rank, and Frank H. Jones, secretary, were trustees to whom the 
indenture deed was issued. The mortgage guarantees the pay- 
ment in five-per-cent, twenty-year gold bonds. Large improve- 
ments are contemplated. 

AURORA, MINN.— The village council has been notified of the 
acceptance of the bonds authorized at the recent election by the 
state board of investment. The bonds are in the sum ot $10,000 
and the money will be spent for electric lighting. ‘The work on 
the plant is being rushed with all possible speed. The power house 
is all ready for the machinery, the poles are up and the wire has 
been shipped. The dynamo and other heavy machinery will be 
on the ground within thirty days and it is expected to have lights 
by October or sooner, 


LANSING, MICH.—The State Railroad Commission has autho- 
ized the recent power merger to issue $3,650,500 in bonds against 
the property of three power plants valued by the Cooley appraisal 
at $4,544.372. The plants included are the Grand Rapids-Muskegon 
Power Company, the Bay City Power Company and the Pontiac 
Power Company, while the proposed bond issue on behalf of the 
Saginaw Power Company is held in abeyance pending the com 
sideration of the protest filed by that city. 

ST. LOUIS, MO.—The leasehold for fifteen years of the new 
Shubert Theater Building to the Union Electric Light and Power 
Company for the Corner Realty Company was recently recorded, 
to be on the basis of $1,190 per month. The Union Electric corpora. 
tion leased the entire building at the southwest corner of Twelfth 
and Locust except that portion devoted to the new Shubert The- 
ater. The building will be known as the Union Electric Light 
Building when completed. Possession will be taken within the next 
two months, 

SAN FRANCISCO, CAL.—A petition for the dissolution of the 
Union Light and Power Company, which has for the last five years 
held franchise and power rights on the eastern slope of the Sierra 
Nevada Mountains, has been filed. Out of the 1.515.748 shares is- 
sued, 1,505,266 were represented at the directors’ meeting, which 
authorized the dissolution, Following are the officers and directors 
of the company: Charles H. Hammen, president; A. E. Boynton, 
secretary: A. L. Dahl, Ray Marrows, C. F. Mettier, H. C. Mack, 
H. S. Goodfellow, directors. 

ALLEGHENY, CAI. —The substation of the Middle Yuba Hydro 
Electric Company is being constructed in Buckeye Diggings near 
Smith's Flat and the agent of the company states that he will dis- 
tribute electricity throughout Allegheny by September 15. This 
company is reconstructing the road on the Lafayette Ridge between 
the Croesus Mill and the Plumbago Mine in order to facilitate the 
transportation of material for the new plant in American Hill, which 
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will be completed within two years. In the meantime the Middle 
Yuba Hydro-Electric Company will rent its power from the Pike 
City plant. 

BRISTOL, TENN.—The work of damming the Watauga River, 
twenty-five miles south of Bristol, for the development of hydro- 
electric power for Bristol is now well under way. The contract 
for the powerhouse machinery has been let to the Westinghouse 
Electric and Manufacturing Company, of Pittsburg, and it will be 
shipped November 1. ‘The Watauga Power Company, headed by 
lace F. Miller, which is making the development, has just been re- 
organized and has increased its capital to $500,000, About 4.000 
horsepower will be generated. 

SACRAMENTO, CAL.—The South Sacramento Power Com- 
pany has been incorporated by H. W. Conger, Fred Ferheart, Rob- 
ert Lewis, F. L. Holland, A. L. Darrow, J. Covan, Geo. I, Bryte, E. 
A. Nicolaus, E. L. Southworth and Joseph Shaw. This company 
will distribute electric energy in all the territory of Sacramento 
County immediately south of Oak Park and Sacramento City down 
to Courtland. The South Sacramento Power Company will not 
generate its own electricity, but has contracted for a supply with 
the Great Western Power Company. 

RALEIGH, N. C.—On account of the protest brought on by 
the proposed long-term lighting contract, the board of aldermen of 
this city have effected a compromise resolution, calling for an 
eight-vear contract beginning January 1, 1911. The lights will be 
furnished by the Carolina Power and Light Company and the very 
highest grade magnetite lamps used. The altered contract meets 
with the approval of the lighting company also. The company 
states that with the putting in of new machinery the new mag- 
netite are lamps can be installed cheaper than lights could have 
been furnished under the old regime. L. 

VERDI, NEV.—A 3.000-horsepower plant is to be built on the 
Truckee River a short distance east of here. Water will be con- 
ducted to the plant through a canal which will be large enough to 
carry the entire flow of the river. The plant will be built by the 
Sierra-Pacific Electric Company, which was organized by W. P. 
Hammon and associates, and which is the holding company for the 
Truckee River General Electrice Company, Reno Power, Light and 
Water Company, Washoe Power and Development Company, ane 
Union Gas Company. The Sierra Pacific Company has at present 
power plants at Farad, Washoe, Reno and Fleish. whieh develop 
7.800 horsepower. 

PORTLAND, ORE.— Work is being rushed on the superstruc- 
ture of the auxiliary power plant of the Portland Railway, Light 
and Power Company of this city. For the machinery a solid 
concrete basement has been built, about 100 by 100 feet, with a 


. concrete floor that rests on 1.500 piles, driven as closely as pos- 


sible. This plant will be one of the largest auxiliary power plants 
in the state. It will have a capacity of lonovo horsepower at the 
start, Which can be increased as desired. Its cost will be above 
$250,000. Besides the erection of this auxiliary power plant, the 
company fs spending more than $1,000,000 in relaying its double 
tracks and making extensions, 

SPOKANE, WASH.—With the permission to erect a large 
power plant, with a dany capacity of 25.000 horsepower, on the Pend 
Oreille River near Waneta granted, the Pacific Exploration Com- 
pany is preparing for active operations, W. H. Jones, of Portland, 
and a number of Spokane capitalists are interested in the new 
project, and H. G. Hall, of Nelson, B. C., will be president, J. W. 
Falls manager and A. Y. Lorch secretary. Electric power for the 
Pend Oreille Valev, Sheep Creek and Ymir districts and the Ori- 
ent, Chewelah and Metaline districts will be supplied. while the 
Northport smelter will be another consumer. The Canadian Pacifle 
Railroad will utilize power, it is said, for the electrification of its 
Crows Nest line. 

MONTGOMERY, ALA.—About $700,000 will be the cost of im- 
provements planned by the Citizens’ Light. Heat and Power Com- 
pany. This inelides the erection of an addition to the present 
electric plant and the installation of new machinery, This equip- 
ment will comprise two steam turbines of 8.000 horsepower, boilers, 
switch-bars and other equipment, providing the plant with 10,000 
horsepower. Upon the completion of this enlargement, the com. 
pany intends to extend its transmission lines throughout the city 
to be prepared to furnish electricity for lighting or power to the 
smallest or largest consumer. Jt is understood the extension will 
necessitate an additional expenditure of froin $150,000 to $200,000, 
Panl Whiting is the company’s general manager. 

EAST LIVERPOOL, O.—Van Horn Ely, former president of 
traction and lighting interests between here and Steubenville, has 
completed the construction of an electric and power system in the 
upper Ohio valley, extending from Steubenville to Sewickley, Pa. 
For this purpose a holding company with $1,500,000 capital is to be 
formed. Main offices will be at New Brighton, Pa. The main power 
plant will be at Ambridge, Pa.. and substations in other Ohio valley 
towns. The lighting plants in this part of the Ohio valley will 
remain in charge of the Ohio Valley Scenic Railway Company, while 
those between Midland and Freedom, Pa., will be under the direc- 
tion of the Beaver Valley Light and Power Company, Those fur- 
ther up the Ohio River will be held by the holding company, but 
will have one head. Mr. Ely will be president and general manager 


of the corporation. 
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ELECTRIC RAILWAYS. 


(Special Correspondence.) 


ROCKWELL CITY, IOWA.—The Newton & Northwestern 


Railroad will be electrified to Fort Dodge Junction, C. 
EAST GRAND FORKS, MINN.—The Grand Forks Street Rail- 
way Company has been granted a fifty-year franchise. P. 


IOWA CITY, IOWA.—-The Iowa City, Ottumwa & Southwest- 
ern Electric Railway Company has been incorporated to build to 
Ottumwa. P. 

LACON, ILL.—The right of way is being secured for an elec- 
tric interurban railway following the east bank of the Illinois 
River from East Peoria north to Lacon. 

LOS ANGELES. CAL.—The Pacific Electric Railroad Company 
will have the line between Claremont and Pomona, Cal., in opera- 
tion by the first of December of this year. 

UHRICHSVILLE, O.—The sale of the 
Dennison Street Railway has been announced. 
are Brooks & Company, of Scranten, Pa. 

SOUTH BEND, WASH.—J. B. Crary, of Aberdeen, Wash., is 
interested in the probable construction of an electric line to Ray- 
mond ,Wash. The cost is estimated at $500,000. C. 

ALTON. ILL.—Alton merchants are organizing to have the 
Alton, Jacksonville & Peoria Interurban Railway touch Brighton. 
The proposed route runs five miles south of Brighton. Z. 

LITCHFIELD, MINN.—The Electric Short Line Railway Com- 
pany, of Minneapolis, Minn., has asked for a franchise to build 
its lines through the towns of Cosmos and Cedar Mills. C. 

BROOKLYN, N. Y.—The first trolley car to be operated by 
the North Shore Traction Company between Whitestone and Flush- 
ing was recently run. Cars are to be run every half hour in the 
future. 

SACRAMENTO, CAL.—The Central Celifornia Traction Com- 
pany, it is reported, will extend its tracks to make connection with 
the Oakland-Antioch road at Lodi and give through service to San 
Francisco Bay. 

EVANSVILLE, IND.—The Evansville Kailways Syndicate have 
completed the purchase of the Henderson and Owensboro, Ken- 
tucky, lines and will at once build connecting lines and a bridge 
over the Ohio River. S. 

LOS ANGELES, CAL.—A twenty-one-year franchise is being 
advertised for sale and bids will be received up to September 20. 
The application is for a double-track electric railroad on Brooklyn 
and Evergreen Avenues, A. 

DECATUR, IND.—Meetings are being held in this city and St. 
Marys, Ohio, with a view of encouraging the early construction 
of an extension of the Ft. Wayne and Springfield Interurban line 
south to St. Mary's, Ohio. S. 

HELENA, MONT.—Senator W. A. Clark has subscribed 
$3,200.000 towards the construction of an electric line to Butte. 
It will be seventy-five miles long and operated by power from a 
dam in the Missouri River. C. 

LAFAYETTE, IND.—It is reported that the Murdocks will 
move the South Bend and the Evansville offices to this city and 
concentrate the offices of the Murdock lines in a new traction 
station to be built at this point. 

COUNCIL BLUFFS, IOWA.—The Omaha & Council Bluffs 
Street Railway Company is taking bids for the construction of a 
car barn, 100 feet by 200 feet, fireproof. of reinforced concrete. 
The cost is to be about $16.000. C. 

HOUSTON, TEX.—Two thousand tons of steel rails which re- 
cently arrived at Houston, will be used in the construction of the 
Galveston-Houston interurban railway. The work will be pushed 
as fast as the arrival of material permits. 

TORONTO, CAN.—Surveving parties have been sent out to 
mark the route of the electric railway which will be built from 
Mathewson or thereabouts on the Toronto and Northern Ontario 
Railway to Porcupine with a terminus on the shore of Metagami 
Lake. 

ROCK ISLAND, ILL.—Surveys have been completed and con- 
struction will soon begin on an interurban line from this city to 
Muscatine, lowa. The line will follow the south bank of the Missis- 
sippi. through Milan and Andalusia, tapping a territory now without 
railroad facilities. 

ASHLAND, WIS.—T. D. Sullivan, representing the Ashland 
Power Company, has secured a franchise to build and operate an 
electric railway in Bessemer and also has a contract for lighting 
the streets for a period of ten years. It is the intention of the new 
company to build an interurban line between Ironwood and Bes- 
semer, 

OAKLAND, CAL.—Frederick Brooks, constructing engineer for 
the Oakland and Antioch Railroad, announces that during the early 
part of the coming month rails will be laid by his company from 
Walnut Creek to Bay Point. When this is completed, work on 
the Concord-Martinez branch will go ahead and an extension made 
to Lafayette, Cal. A. 

ABERDEEN, WASH.—J. B. Crary, former manager of the 
Grays Harbor Electric Light and Power Company, of this city, 


Uhrichsville and 
The new owners 
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who has recently returned from an extended Eastern trip, has 
announced his interest in the probable construction of an electric 
line between South Bend and Raymond, on Willapa Harbor, to 
cost approximately $500,000. 


CAMDEN, N. J.—The Millville, Tuckahoe & Ocean City Elec- 
tric Transportation Company has been incorporated to do a general 
transportation business. The capital is $100,000, and the incorpor. 
ators: E. W. Rush, Glen Gardner; H. Shepherd, Lebanon: T. 
Frome, Phillipsburg: G. M. Haines, Tuckahoe; L. C. Wainwright, 
Fannetsburg, Pa.; T. S. Rush, Stratford. 


CRAWFORDSVILLE, IND.—The report sent out to the effect 
that the McKinley Syndicate of Illinois would bid for the Indian- 
apolis, Crawfordsville and Western Traction line with a view of 
building west to Danville, Illinois, has been denied by Mr. Mc- 
Kinley. He declares he does not wish to invade Indiana territory 
but will meet the Indiana people at the State line. S 


SHEBOYGAN, WIS.—A deal is in progress by which the Mil- 
waukee Northern Electric Railway will arrange for a combination 
with the Chicago-Milwaukee Electric Line by which through 
electric cars can be run from Chicago to Sheboygan. They will 
run from Chicago to Milwaukee over the Chicago-Milwaukee road. 
and the balance of the distance by the Northern. 


FREDERICK, MD.—Directors of the Frederick Railroad Com- 
pany at a recent meeting decided to electrify the Thurmont 
division, runing from this city to Thurmont, and formerly called 
the Washington, Frederick and Gettysburg road, at a cost of about 

75,000. The company will also build and equip a new powerhouse 
sufficient to operate both roads at a cost of about $200,000. 


OAKLAND, CAL.—The Southern Pacific Company has been 
granted a fiftv-year franchise for the extension of its Melrose and 
annexed territory branch of the ferry service lines to Stanley 
road. The extension, as well as ali the corporation’s local lines will 
be electrified. The franchise grants the Southern Pacific Railroad 
Company the right to carry freight over the road during the night. 


NASHVILLE. TENN.—The Tennessee Rapid Transit Com- 
pany has been projected by Nashville capitalists, and a charter is 
to be taken out at once. The road is to run through Nashville, 
touching Springfield and Clarksville on the north and Lewisburg 
on the south. It is figured that the road will cost $2,500,000, 
and stock will be sold in moderate amounts to people along the 
line of the proposed road. 

HAMMOND, IND.—The second largest electrically controlled 
interlocker in the world is being installed at the state line near 
this city. It is being installed at the instance and under the super- 
vision of the Indiana Railroad Commission, and will be used by 
nine steam railroads. The electrically controlled device has 224 
levers operating half as many switches. The interlocker will he 
put in operation in a short time. S. 


SAN DIEGO, CAL.—Under the supervision of Andrew Ervast. 
engineer for the San Diego Electric Railway Company, plans have 
been drawn for the construction of a new power station costing 10 
the aggregate $225,000, which eventually is to occupy almost an 
entire block. Work on the building will, according to the plans of 
the engineer and his superiors, extend over a period of several 
years, as the needs of the service present themselvs. 


GUTHRIE, OKLA.—A state charter has been granted to the 
Oklahoma Public Service and Interurban Lines, a corporation which 
intends to build and maintain steam and electric railroads in 
Oklahoma and Kansas. The total estimated cost of the proposed 
system is $6,000,000 and the company is capitalized at $100,000 
Among the directors are L. L. Brullard, A. C. Lampke, Georse 
Washington Tucker, Jr., and Harry C. Lytle, of New York. 


TOLEDO, O.—Toledo and Jackson, Mich., capitalists are talk- 
ing over the advisability of a new electric interurban road from 
Toledo to Jackson. The idea now is to run the road from Toledo 
to Tecumseh, thence to Sand Lake and on to Jackson. It would 
follow the public highways except such deviations as would be 
necessary to touch a number of beautiful lakes in lower Michigan. 
where it is thought beautiful summer resorts could be developed. 


CLEVELAND, O.—The Osborne Engineering Company of Cleve 
land, which made a preliminary survey for the proposed line of Le 
Hocking-Sunday Creek Traction Company, has made a detailed 
report of the project. The line as proposed is to be about thirty 
miles long. The line will serve a total population of about 35.000 
and there are about 56,000 acres of coal land adjacent to the pro- 
posed line, The total cost of the track, line and equipment is esti- 
mated at. $419,450. 


_. BELLE VERNON, PA.—Indications are that there will be col 

siderable activity in trolley building in the Central Monongahela 
Valley during the next year. This is said to include the extension 
of the Pittsburg-Charleroi line of the Pittsburg Railways Com 
pany from its present terminus at Roscoe to Brownsville; the ex 
tension of the lines of the West Penn Railway Company from 
Brownsville to both Belle Vernon and Washington: the building 
of a line to connect West Newton, on the Youghiogheny River. 
with Donora, on the Monongahela River: the building of a line 
from Donora to Monongahela, and from Monongahela to Washing: 
ton. Several companies are interested in the projects, but all will 
eventually form connecting links for the West Penn and the Pitts: 
burg Railways. 
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SANTA ROSA, CAL.—The Petaluma and Santa Rosa electric 
officials have bonded Mirabel Park, a summer resort on 
and taken options on other pieces in that sec- 
tion. Surveys are being made fiom Forestville. the terminus of 
the road at the present time, to Mirabel Park, one mile and 
a halt distant and construction work will commence this fall. Jt 
is intended to build the electric line down the river westward and 
touch all the principal summer resorts as far as Monte Rio, 
Cal. A. 
I AGERSTOWN, MP.—The construction of an electric railway 
from Chambersburg to Mercersburg, with a branch from St. Thomas 
to Edenville, is being planned. The road will be 
Chambersburg and Western, Dr. R. W. Ramsey, of St Thomas, 
who is promoting the enterprise, states that he has placed $12,000 
of stock among investors in St. ‘Thomas and vicinity. Mercersburg 
citizens have promised to take $50.000 of bonds. Chambersburg 
citizens will subseribe $90,000 toward the building of the proposed 


trolley, 
TELEPHONE AND TELEGRAPH. 
(Npectal Correspondence.) 

ROBBIN, MINN.—The Robbin Rural Telephone Company has 
been incorporated with a capital of $5,000. P. 

STROUD, N. D.—The Dakota Western Telephone Company will 
construct thirty-seven miles of line to Alexander. P. 

PIERRE, S. D.—Tnhe Pierre Co-operative Telephone Company 
has been incorporated with a capital stock of $10,000. P: 

PORTLAND, ME.—The New England Telephone Company is 
preparing to, build a new and modern telephone exchange building. 

NEW EDINBURG, ARK.—The New Edinburg Telephone Com- 


railway 
the Kusstan River, 


pany has been incorporated with a capital stock of $1.20U. E: 
ALEXANDER, N. D.—The Dakota Western Telephone Company 
has been organized to construct lines in McKenzie County. P. 


LAWRENCEVILLE, ILL.—The Citizens’ Telephone Company 
of Lawrence County has certified to an increase in capital of from 
$40,000 to $50,000. : 

PIPESTONE, MINN.—The Northwestern Telephone Exchange 
Company has commenced rebuilding the local exchange at an esti 
mated cost of $25,000 C. 

LITCHFIELD, ILL.—The Litchfield Telephone Company has 
been incorporated with a capital of $30.000, by B. M. Burton, W. R. 
Hulse and F. W. Burton. 

MT. PULASKI, ILL.—The Mt. Pulaski Telephone Company is 
building a new line from this city to Lincoln. A new line to 
Latham, seven miles distant, will also be built. Z. 

REDFIELD, IA.—The Redfield Mutual Switchboard and Tele- 
phone Association has been incorporated with a capital stock of 
$2,000 by C. W. Lambe, E. D. Kippling, and others. 

DENVER, COLO.—-The Colorado and Wyoming Telegraph Com- 
pany has been incorporated by Joseph A. Writer, Joseph Chilberg 
and Fred Herrington. The company’s capital is $100,000. 

BILLINGS, MONT.—The Billings Mutual Telephone Company 
has commenced laving 17,000 feet of underground conduits and 
installing an additional section to the automatic switch- 
board. C. 

HOBOKEN, N. J.—The Commercial Telephone and Telegrapb 
Company of Hoboken, has been incorporated with a capital of 
$15.000. The incorporators are George A. Berger, George B. Fielder 
and Frederick W. Schaeffer. 

MANTON, CAL.—The Volta powerhouse is putting in a wireless 
system to be used with the Redding, Cal.. power office. This will 
be in use mostly during the winter when the wires of other systems 
are down owing to heavy storms. 

SPENCER, VA.—The Southeastern Telephone Company. of this 
city, has been incorporated with a capital of $5,000 by local men. 
The officers are: President, D. S. Bill; vice-president, D. E. Moore; 
secretary, W. C. Clanton; treasurer, G. W. Clark. 

PORTLAND, ORE.—The United Wireless Telegraph Company 
has announced the discontinuance of its stations at St. Helena and 
Portland. The station at Astoria, well situated for communication 
with vessels, will become a twenty-four-hour station, : 

PIQUA, O.—The Greenville Bell and Home Telephone Com- 
panies have combined. The Bell exchange will abandon the local 
work. which will be handled from the Home boards, and the long 
distance lines will be cared for from the Bell offices. 

ALBANY, N. ¥.—The Marquis Telephone and Telegraph Com- 
pany has been incorporated to construct and operate telephone and 
telegraph lines, with a capital of $100.000. The {neorporators are: 
J. B. Marquis, J. J. Ray and J. O. H. Reed, of Norwich, N. Y. 

INDIANAPOLIS, IND.—The Lagro-Andrews Telephone Com- 
pany of Andrews has been incorporated with a capital of $10,000 
to operate a telephone system in Huntington and Wabash coun- 
ties. The incorporators are W. O. Taylor and Daniel A. Taylor. 

ALBIA. IOWA.—Work has commenced for a new pcwer house 
for the Albia Interurban Railway Company. The present building 
will be razed, new walls will be built and the new structure will 
be considerably larger than the old power house. New machinery 
has been ordered, 
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ALPHA, N. J.—Work on the construction of a new telephone 
line to be erected between Kintnersville and Riegelsville, Pa., and 
thence to this city was commenced recently. The new line will con- 
nect at Alpha with the independent line known as the “Yellow Kid.” 

ALBANY, N. Y.—The Stock Quotation Telegraph Company of 
New York City certified to the Secretary of State that it has in- 
creased its capital from $250,000 to $3,000,000. The certificate was 
signed by President William H. Hurst and Secretary Lyttleton 
Fox. 

STRASBURG, ILEL.—The stockholders of the Strasburg Mutual 
Telephone Company elected R. R. Spannagel, J. F. Kull and N. F. 


Spurgin directors. The board elected the following officers: Pres- 
ident, John Buff; secretary, W. W. Engel, and treasurer, Henry 
Z. 


kaster, Jr. 

WEST ANNISTON, ALA. — The entire system of the Southern 
Bell Telephone Company in West Anniston is undergoing a general 
improvement and rebuilding where necessary. All of the old wires 
will be taken down and over 8,000 feet of new cables will be installed 
in completing the project under way, New poles will also be erected 
where necessary, 

MAXWELL, IND.—The Maxwell Telephone Company has im 
corporated, capitalized at $1.650. The corporation proposes to go 
into the market and buy wire and material for the construction 
and equipment of a telephone system in Maxwell and Hancock 
county. John R. Shipley, T. A. Seamans, R. A. Albea and John 
H. Mugg are directors. 

OAKLAND, CAL.—The Sierra & San Francisco Power Com- 
pany has applied for a franchise to operate a telephone line 
through the county. The line is to be used by the company alone 
and will in no way be a public service corporation, Under the 
franchise the company proposes to run wires for the trausmission 
of electric power and, on the same poles, run its local telephone 
wires. A. 

RICHMOND, VA.—The semi-annual meeting of the directors of 
the Southern Bell Telephone and Telegraph Company, of Virginia, 
was held here recently. Those in attendance were W. T. Gentry, 
president; J. M. B. Hoxsev, vice-president, and Addison Maupin, 
secretary and treasurer. Plans and specifications were selected 
for a new exchange building in Norfolk, which will be similar to 
the one in Richmond. 

GARDNER, MASS.—-The Gardner divisien of the New Enezlaw 
Telephone and Telegraph Company is in line for extensive repairs 
and improvements, according to the appropriaticus just made for 
line work in Various towns and cities in the state. Altogether 
about $12,000 has been apportioned for Gardner and towns in the 
immediate vicinity. 

KINGSVILLE, TEX.—Construction work has been started on 
the telephone line between Kingsville and Bishop. The latter is 
a town being built up by the Bishop land interests and was for- 
merly known as Brookings on the line of the St. Louis, Brownsville 
and Mexico Railway. This telephone line is to be an independent 
concern, and expects to extend to Corpus Christi, Alice and other 
points. The exchange is to be located at Bishop, 


ELECTRICAL SECURITIES. 


The past week was marked by light trading. and lower prices 
than the preceding week. Nearly all the trading was done in 
Union Pacific, Reading and Steel, which furnished all but about 
600.000 shares of the 2,200,000 sold. Though this is the season for 
dullness in the steel and iron trades, improvement is reported 
from Pittsburg. The Steel Corporation is planning to blow in a 
number of blast furnaces which have been idle for some weeks. 
The copper market, too, has shown improvement, exports for the 
first time this year showing an increase over the figures of the 
corresponding month of 1909, while the price has hardened. 

D. W. Pye, vice-president of the Safety Car Heating and Light- 
ing Company, has been elected a director of the United States 
Light and Heating Company. 

The United Railways Company, of St. Louis, is arranging to 
meet the maturity of the underlying securities of the company, 
which amount to $11,000,000, and which will be payable in the next 


eight years. 
DIVIDENDS, 


Mackay Companies; regular quarterly dividends of one per 
cent on the preferred, and one and one-fourth per cent on the 
common stocks, both payable October 1 to stock of record Sep- 
tember 10. 

Northern Ohio Traction and Light Company: 
dend of three-fourths of one per cent on its capital stock. 
last dividend declared was one-half of one per cent. 

Rochester Railways and Light Company; regular quarterly 
dividend of one and one-fourth per cent on the preferred stock, 
payable September 1 to stockholders of record August 24. 

Safety Car Heating and Lighting Company; regular quarterly 
dividend of two per cent payable October 1 to stock of record 
September 14. Books do not close. 

South Side Elevated, Chicago: regular quarterly dividend of 
one and one-half per cent, payable September 30 to stock of 


record September 19. 


quarterly divi- 
The 
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BID PRICES FOR ELECTRICAL SECURITIES IN THE LEADING EX- 
CHANGES AS COMPARED WITH THE PREVIOUS WEEK. 
NEW YORK. 


CLOSING 


Allis=C)aAIMers COMDION aereoa ees Sw awolee eee ees 9 
Allis-Chalmers preferred oo... ccc ccc eee tee eee e eee eees 311% 33 
Amalgamated Copper ..esesssesssossseseersosrsresesrereseas 641g 65% 
American Tel, & Caples. 43. cecnd care a wigtag a eee eats #80) #80 
American Tek Ae “TR awe than e oo we OS Ow ae eS ees 133% 134% 
Brookivine Rapid Transit. 4606s bsewssewe an. wh sews eee ee 74 77 
General Electri aseinio aa heres eee Oa by echoes Bees 142% 144 
Interborough-Metropolitan COMMON Loe. e eee eee eee eee ee eee 17 l2 1x14 
Interborough-Metropolitan preferred ... 0... ce eee eee ee 477% 483, 
Kings Counts Electri sei <4 Sed erode GA EG aise SE OER S 120 121 
Mackay Companies (Postal Telegraph and Cables) common. 85 8534 
Mackay Companies (Postal Telegraph and Cables) preferred. 73% T4 
Manhattan Elevated sch eee es ni kenn EEr e aa ees 130 131 
Metropolitan Street Railway oo... ccc cee eee cnet ewes *18 *18 
New York & New Jersey Telephone, ..... 0... .6. cee ce ee eee 103 103 
CUS? Steel conmo crasa rons vso mioo a ei oa e ne oe eae estos 69214 71% 
TE Se SCE preferred sinus eee aie eel ened E te 115% 11658 
Western Union 5. neh ied eae eek sas ard iti ig eas & atnalte ane es 61 61 
Westinghouse COMMON ... 0... cece tee ee ee eee eet eeeeeee OS 60 
Westinghouse preferred ..5 64. Sci eg e Ga ee 65 a 8 Oe eG eed S125. 125 
*Tast price quoted. 
BOSTON, 
Aug. 29, Aug. 22. 
American Tel & Tel ou wee ese he eee oes a ae ee 1334, 134% 
Edison Blee. Naming. «3 cetera es ea eee ees 258 25819 
General EICctrie srm 6 eae E a E ao ee EE ees 1422% 144 
Massachusetts Flectrie COMMON... 02.0... eee ee eee weet aas 17 1714 
Massachusetts Eleetrie preferred... ccc. cee ee wee ewes 80 Sol, 
New England Pelephone scsi fotewes we ew a a eee eee 129 129 
Western Tel & Tel common... seenen ce eee te tee ee ee eee 15 15 
Western Tel. & Tel. preferred... .. 000 occ eee eee | 33 R4 
PHILADELPHIA. 
Aug. 29. Aug. 22 
America TUES Sh 4 metae a e e a be ere ee ee ee ae 44 44 
Eleetric Company of AMe@riCu.. ci. ck cece ee ce cae eee ete eee 1144 113, 
Electric Storage Battery common... ... ccc ee eee ee ee eee 47 le 4934 
Electrice Storage Battery preferred. oo. 0.0.0.0. cae ce ec ee ee 47l 493 
PhisdemMhii Blectrie © 222 a Cae i eee ees Sea aa 15 15 
Philadelphia Rapid TANSit sascae tego G65 ae SMe ee be res 1734 191; 
Philadelphia. “Traction: sales ee seashore de eke NE E pi been ENEN 83 B38, 
nic Traction oere oh eee ye eek tee eee aoe eee ee es 4316 4434 
CHICAGO., 
l Aug. 29. Aug. 22 
Chiceago Railways, Series 14 cert yave ante Meteo eed geese ties 70 65 
Chicago Railways, Series: 25 foe hee eas eke Se ee ie SOS Ge 153% 16 
Chicago SNS resur end eee oe Ca a ea E S 45, 34 
Ciao Telephonè vases So bahea Gane ra a eRe eae e 1171, 117 
Commonwealth Edison “saga rec ee Be eH a AN en Re 111 111 
Metropolitan Elevated Common... cc... cece cee ce eee ee ee een eee 19 19 
Metropolitan Elevated preferred. o.. 0... ee cee ee eee eee eee D9 61 
National Carbon FOOTING eae ee i ae 2 ee eG Mele eee eee E ei 11S 1191% 
National Carbon preferred... oscu6 dc co over een eae se dee heed cae 118 118 


PERSONAL MENTION. 


H. E. WORTHING, of the University of Michigan, has joined 
the staff of the National Electric Lamp Association, 

C. E. FOSTER, who has been manager of the Taylor Instru- 
ment Companies, Rochester, N. Y., has returned to England. 

PROF. A. G. WEBSTER has sailed for Europe, where he will 
represent Clark University as delegate to the centennial celebra- 
tion of Berlin University. 

F. H. BETHELL, vice-president of the Bell Telephone Com- 
pany of Pennsylvania and controlled companies, has sailed for 
Europe to be away until the beginning of October. 

THEODORE STEBBINS, formerly manager of the Central 
Market Railway Company of Columbus, O., recently accepted a 
position with the Springfield Light, Heat and Power Company, 


H. R. CHADWICK has been appointed general superintendent 
of the Mattoon City Railway Company and is in charge of the Mat- 
toon and Charleston lines and the electric lighting business in both 
cities. . 

JOHN J. MALLAY has been appointed general purchasing and 
supply agent of the Safety Car Heating and Lighting Company, 
New York City, and will have charge of all departments heretofore 


under Mr, Pye. 

I. T. LAWTON, secretary of the Safety Car Heating and Light- 
ing Company. has been elected treasurer, to succeed C. H. Ward- 
well, resigned. B. W. Walton has been appointed assistant-secre- 


tary and assistant-treasurer, 


CHARLES S. BROMWELL, major, U. S. A., will hereafter have 
charge of the government engineering work at Chicago, in suc- 
cession to Major Thomas H. Rees. The new appointment is only 
temporary and Major Bromwell’s headquarters will remain at Mil- 


waukee. 

GEORGE W. ARMSTRONG, western manager of the Excello 
Are Lamp Company, New York City, has left Chicago for his home 
in Ohio to take a much needed rest. Mr. Armstrong wil] return 
to the city about September 10 and expects to enter into a strenu- 


ous fall campaign. 


JOHN W. ANDREWS, who has been employed as factory in- 
spector in the employ of the New York State Labor Department, 
has been appointed assistant inspector of electric railroads of New 
York. Mr. Andrews’s work will be under the Public Service Com- 


mission of the Second District. 
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WILLIAM H. MERRILL delivered an address at the annual 
convention of the International Association of Fire Engineers, held 
at Syracuse, N. Y., last month, on “Objects of Tests and Investiga- 
tions at the Underwriters’ Laboratories.” The address was devoted 
mainly to a consideration of fire hose. 

H. W. BAKER, of Springfield, Mass., was a Chicago visitor last 
week, representing the G. & C. Merriam Company, publishers of 
that boon to all mankind and womankind, Webster’s New Interna- 
tional Dictionary. Mr. Baker was for a number of years treasurer 
of the Elektron Company, and still has a wide electrical acquaint- 
ance, 

FRED J. MAXWELL, who is now auditor for the Lee County 


‘Lighting Company and the Sterling, Dixon & Eastern Electric 


Railway €ompany, on September 1 assumed the position of 
auditor for the Eastern Wisconsin Railway and Lighting Company 
of Fond du Lac and the Wisconsin Electric Railway Company of 
Oshkosh with headquarters at Fond du Lac. 

FRANK KOESTER, of New York, in an important paper pre- 
sented before the recent convention of the Society for the Pro- 
motion of Engineering Education, held at Madison, Wisconsin, 
discussed in detail the educational system of the German tech- 
nical universities. He also analyzed the conditions and Standing 
of the German engineer as compared with our own. 

THEODORE N. VAIL, president of the American Telephone and 
Telegraph Company, has made a gift for the purpose of establish- 
ing a secondary school of agriculture for Vermont boys, to be 
opened next September in connection with Lyndon Institute, Lyn- 
don, Vt. A two-year course in scientific and practical agriculture 
will be given, designed to prepare young men for successful farm- 
ing under Vermont conditions. 


OBITUARY. 


CLIFFORD H. CHAFFEE died, August 25, in New York City. 
Mr. Chaffee was treasurer of the New York Air Brake Company 
and a director of the United States Lighting and Heating Com- 
pany. The funeral was held at Middletown, Conn. 

ADOLPH WINKELMANN, Professor of Physies at University 
of Jena, died on July 24, in the sixty-second vear of his age. While 
Professor Winkelmann’s labors in physics were principally in other 
fields than electricity, he is well known as the author of one of 
the most complete treatises on physics which has ever been pub- 
lished. A second edition of this Handbuch der Physik has appeared 
during the last few years. 

ALBERT SPIES, editor and proprietor of the Foundry News, 
died of pneumonia at his home in Jersey City on August 16. Mr. 
Spies has, ever since his graduation from Stevens Institute in 
1881, been intimately connected with engineering work and with 
technical publications. After graduation he was for two years 
associate editor of the Iron Age, and was later editor of Vechanies. 
Leaving the field of technical publicity he conducted a consulting- 
engineering practice for some years. Later he became editor of 
Cassies Magazine and was from 1907 to 1909, the editor of the 
Electrical Record, He was a member of the American Institute of 
Electrical Engineers, the American Institute of Mining Engineers. 
the American Society of Mechanical Engineers and the Engineers’ 
Club of New York. Mr. Spies leaves a widow and one son. At 
the time of his death he was proprietor and editor of Foundry Nears. 


NEW INCORPORATIONS. 


SEATTLE, WASH.—The E. H. Smith Electrical Company of 
Aberdeen has been incorporated with a capital of $250,000 by Ed- 
ward H. Smith and Will Lanning. 

CHICAGO, ILL.—The National Radio Light Company has beer 
incorporated with a capital of $25.000 to do general manufacturing. 
William T. Nelson, Frederick J. Larson and Burt Brown Baker. 

HELENA, MONT.—R. C. Cap, L. N. Cap and W. N. Noffsinger 
of Kalispell have filed articles of incorporation for the Cap Elec- 
trical Construction Company. The capital of the concern is $10,000. 

JERSEY CITY. N. J.—The Northwestern Equipment Company 
has been incorporated with a capital of $600,000 by Herbert H. 
Flagg, Alfred Trigge and John R. Turner, The company will manu- 
facture electrical appliances. 

INDIANAPOLIS, IND.—The Paul B. Faut Company has been 
incorporated with a capital stock of $10,000, to manufacture elec- 
tric lighting and ignition apparatus. Directors are Paul B. Faut. 
R. W. Kumler and Walter D. Jones. 

BURLINGTON, N. C.—The Holt Engine Company has beer 
chartered here to manufacture and deal in electric, reciprocating. 
turbine and other classes of engines; capital stock, $300,000. Lafa- 
yette Holt, J. M. Cook, W. W. Brown and others are mentioned as 
incorporators. L. 

NEW YORK, N. Y.—The Electric Illuminating Company. of 
New York City, has been incorporated to manufacture electric 
lamps apd develop real estate. The capital stock is $5,000 and the 
directors are Leslie R. Palmer, Edwin Vandewater and Henry Cop- 
lan, all of 68 William street, New York City. T. 

SYRACUSE, N. Y.—Articles of incorporation has been granted 
the J. H. Valentine Company, of Syracuse. The concern Wi 
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manufacture motors for steam and electricity and has a capital 
stock of $20,000. The directors are John H. Valentine, James F. 
Sanchez and Charles G. Hanna, all of Syracuse. T. 

SYRACUSE, N. Y.—Articles of incorporation have been filed 
with the secretary of state by Grover and Heliker of Syracuse, 
electrician and electrical engineers. The capital stock is $20,000 
and the directors are Harry T. Grover, Syracuse and Emily R. 
Heliker and Clarence E. Heliker, East Onondaga. T. 

DETROIT, MICH.—The Internatuonal Electromotive Company 
has been incorporated with a capital of $100.000 to manufacture 
thermo-electric motors and to deal in electrice generators, vehicles, 
transmissions, ete. The stockholders are: John R. Markle, Chicago: 
Ernest T. Lloyd, Detroit; W. M. Bennett, Atlanta, Ga.; Alfred G. 
Lloyd, Detroit, 

MACOMB, ILE.—Charles W. Kettron, who has for some time 
been associated with the clay industry of this city, has organized 
a company for the manufacture of vitrified-clayv electrical supplies. 
Officers have been elected as follows: President, Charles W. Ket- 
tron; secretary, C. M. Erwin; treasurer, W. C. Sutton. A plant is 
soon to be built. 

ST. LOUIS, MO.—Articles of incorporation were recently filed 
by the Johnson Wireless Holding and Manufacturing Company. The 
proposed corporation is to manufacture and deal in devices for wire- 
less telephones and has a capital stock of $100,000. The company 
is headed by former Lieut. Gov. Charles P. Johnson. The incor- 
porators are Charles P. Johnson, trustee for Bernays Johnson, 
Charles P. Johnson, Ralph Jones, Alexander Young, Max F. Ruler 
and Ralph O. Johnson, 


PROPOSALS. 


LIGHT PLANT, PELLA. TOWA.—Bids will be received by the 
City Clerk of Pella, Iowa, until September 6 for the construction of 
an electric lighting plant. Separate bids will be received for fur- 
nishing motors, switchboards and electrical apparatus: stationary 
engines; transmission lines: and for furnishing and installing street 
lighting lines and lamps complete. 


POST OFFICE. WAKRENSBURG, MO.—The office of the Super- 
Vising Architect, Washington, D. C., will receive sealed bids until 
September 21. for the construction, complete, (including plumbing, 
gas piping, heating apparatus, electric conduits and wiring), of the 


United States Post Office at Warrensburg, Mo., in accordance with > 


drawings and specification, copies of which may be obtained from 
the custodian of site at Warrensburg, Mo., or at the Supervising 
Architect's office. 


LEGAL NOTES. 


STANDAKDSHELTON ELECTRIC SUIT.—In the suit of the 
Standard Electric Works against the Shelton Electric Company, 
filed in the United States Circuit Court, Judge Hough has denied an 
application for a temporary injunction to restrain the Shelton Com- 
pany from manutacturing, using or selling a certain electrical ma- 
chine, to manufacture which the Standard Electric Works claims to 
hold exclusive patent rights. The date set for trial is October 4. 


GENERAL ELECTRIC PATENT SUSTAINED.—A_ decision 
was recently handed down by Judge Lowell, in the United States 
Circuit Court for the District of Massachusetts, in the suit foi 
patent infringement brought by the General Electrice Company 
against Frank O. Hartman, «t al. The patents involved certain 
oil switches. The Emmet and Hewlett Patent No, 800.916 was 
sustained and an accounting ordered. As to No, 789.597 and No. 
714,456 the bill was dismissed, 

CITY INDEBTED BEYOND LIMIT CANNOT USE ANY REV- 
ENUES FOR LIGHT PLANT.—A city, indebted beyond the limit 
prescribed by the state constitution, the supreme court of Mon- 
tana holds, cannot use its revenues, derived from any source, to 
acquire an electric light plant to supply itself and its inhabitants 
with light while it has at hand an available source of supply, which 
has heretofore been, and now is, sufficient to meet all require- 
ments.—Palmer vs. City of Helena, 107 Pac., 512. 


A PROPER SWITCHBOARD TO USE.—An_ electrician in 
charge of a plant was killed in attempting to shut off the street 
or are lights by pulling both plugs out at the same time and in 
some manner permitting one finger on each hand to come into 
contact with the uninsulated metal. In a suit for damages that 
followed it was contended that the switchboard was not properly 
constructed. The plugs were about ten inches in leneth and had 
handles about five inches long, perfectly insulated. But one elec- 
trician testified that the plugs had to be entirely withdrawn before 
the current was shut off. while the board should have been so con- 
structed that if the plugs were moved three-fourths of an inch that 
would disconnect the current. He deemed another switchboard 
safer. Other electricians declared this one constructed on the most 
approved plan. The court of appeals of Kentucky holds that a 
verdict should have been directed fer the company, as all that the 
latter was required to do was to furnish a reasonably safe switch- 
board and the death of the employe was due solely to his failure 
to exercise ordinary or even slight care for his own safety.—Lan- 
caster’'s Administratrix vs. Central Light & Power Company, 125 


S. W., 739. 
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CARE REQUIRED OF TAKE-OUT MEN, WHO SHOULD NOT 
RELY ON INSULATION.—Two men went to take out a telephone 
the wire to which, between the house and line pole, crosseu over 
a trolley wire. After the wire was disconnected from the house 
one of the men said that he would go up the pole and cut it off 
there. The other man started to coil it at the freed end and re- 
ceived an almost fatal shock when the wire was cut and came into 
contact with the trolley wire. The court of appeals of Kentucky 
holds that the telephone company was not liable for damages. 
Claimed because the wire was not insulated. It rests its decision 
on the ground that the danger was wholly created by the men and 
that the plaintiff, Knowing the existence of the deadly trolley, 
failed to use the rope provided, in pulling down the wire, but 
undertook to handle it with his bare hands, and could not complain 
of the company because the wire was not so insulated that it might 
be safely pulled over the trollev. The men had no right to rely 
on an insulation intended only for protection while tie wire Was 
up to protect them from danger in pulling the wire down. Em- 
ploves who pull down or dismantle structures, acting under a 
general direction to do the thing, but taking their own course in 
doing it, assume risks not assumed by those putting up new work 
under the direction of their employers. The material is old, and 
the employe may reasonably anticipate that it is not in good 
condition. The insulation on a wire is subject to atmospheric 
action. Like other things, in time it decays. and, though this wire 
when put up had been insulated, the plaintiff had no right to 
assume that it was still in such condition that it could be safely 
dragged across the deadly trolley.—Wight vs. Cumberland Tele- 


phone & Telegraph Company, 125 S. W., TIS. 


INDUSTRIAL ITEMS. 


THE CENTERFREZE ICE PROCESS COMPANY, New York. 
N. Y., announces the removal of its offices to the Marshall Building 
at No. 17 Battery Place. 

THE SHELBY ELECTRIC COMPANY, Shelby, O., has issued 
a catalog describing Shelby lamps of various types. The Shelby 
Mazda lamp is illustrated together with Shelby tantalums, Shelby 
useful-light lamps and Shelby Gem lamps. All of the half-tone 
iJustrations in this publication show the actual size of the lamp. 


THE REYNOLDS ELECTRIC FLASHER MANUFACTURING 
COMPANY, Chicago, I, announces that its Reco flashers are rec- 
ommended and approved by the Department of Water Supply, Gas 
and Electricity of the city of New York. These flashers are of 
rugged construction and their uses are said to be almost unlimited, 
producing movements of every description known to the sign in- 
dustry, 

THE ENGINEERING ELECTRIC MANUFACTURING COM- 
PANY, Stamford, ‘Conn,, recently mailed Bulletin 109, describing 
the type “S” direct-current motor. This motor, which an illustra- 
tion shows to be quite compact and neat, is designed for driving 
light machinery, player pianos, or devices tahing but a small amount 
of power. Either shunt or series wound motors are furnished for 
voltages up to 125. The output of the type “S” is one-twentieth 


horsepower. 

THE RIDGWAY DYNAMO & ENGINE COMPANY, Ridgway, 
Pa., has distributed a descriptive bulletin of its four-valve engines. 
These engines which were designed to meet the demands of an 
electric generating set are high speed and extremely simple. As the 
non-releusing gear Corliss engine was found to be better for this 
work than the releasing-gear engine, this type Was used. The bul- 
letin points out many excellent features which are to be found 
in the Ridgway engine, and makes use of a number of illustrations 
to show details of construction. 

THE AUTOMATIC TRANSPORTATION COMPANY, Buffalo. 
N. Y., recently distributed an illustrated folder describing its trans- 
portation system as applied to farms, mines or other places where 
there is a need of cheap, safe and quick transportation. This 
system makes use of rails elevated from four to twenty feet above 
the ground, and supported by Y shaped concrete or metal poles. 
The cars which are driven by electricity and are automatically con- 
trolled travel at any desired rate up to forty or fifty mites per 
hour. Passengers as well as freight mav be carried. A second 
folder, on the "Modern Method of Handling Package Freight’ has 
also been published by the company, 

THE TRIUMPH ELECTRIC COMPANY. Cincinnati, O., has 
published three bulletins dealing with the smaller sizes of electric- 
al machinery. Bufletjn No. 391, describes quite fully the type “FY 
direct-current steel-frame motor, which was designed to meet the 
demand for a strong, light-weight machine. Numerous illustrations 
of the various parts, as well as the assembled motor are shown. 
In Bulletin No. 411 the small, direct-connected generating sets are 
illustrated and described. Bulletin No, 421 deals with steel-frame 
generators of the belted type. These generators are made in two 
styles; the bracket and the pedestal: construction being used. 
Sizes range from one-half to 100 kilowatts in the bracket type and 
from 100 to 500 kilowatts in the pedestal type. 

THE IDEAL ELECTRIC AND MANUFACTURING COMPANY, 
Mansfield, O., has issued Bulletin No. 1051, dealing with the subject 
of revolving-field alternators. This bulletin not only gives the de- 
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tails of construction of a new line of alternators which the com- 
pany has recently perfected, but also gives test curves and data 
showing the performance of these machines under various condi- 
tions. It also contains discussion and curves showing the influence 
of power-factor on etficiency, heating characteristics, exciting cur- 
rent and power necessary to drive the machine. These generators 
are of the revolving-field type and are built in sizes up to 250 
kilovolt-amperes and in all standard voltages, The bulletin contains 
numerous illustrations and will be sent to interested persons upon 
request. 

THE PHILADELPHIA STORAGE BATTERY COMPANY, 
Philadelphia, Pa., which about two years ago brought out a new 
form of thin-plate battery announces that this battery was used 
in the recent reliability run from Philadelphia to Atlantic City. 
The thinness of these battery plates permits the assembling of a 
much larger number in each battery jar than was formerly pos- 
sible, increasing the capacity and mileage of the vehicle. The 
rigidity and double form of grid construction assures long life. 
The Philadelphia thin-plate battery has made possible an increase 
of more than forty per cent in mileage over the old thick-plate bat- 
teries. The majority of electric vehicles in the North American 
reliability run were equipped with Philadelphia thin-plate batteries. 
and many electric-vehicle manufacturers have adopted it as part 
of their standard equipment. 


DATES AHEAD. 

Telephone and Telegraph Engineers’ Second International Con- 
ference, Paris, France, September 4-11. 

International Association of Municipal Electricians. 
convention, Rochester, N. Y., September 6-9. 

Association of Edison Wluninating Companies. 
vention, Frontenac, N. Y., September 6-9. 

Old Time Telegraphers’ and Historical Association and the 
Society of the United States Military Telegraph Corps. Twenty- 
ninth annual reunion, Chicago, HI., September &-10. 

New England Section, National Electric Light Association. 


Annual 


Annual con- 
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Fall convention, Pleasant Point, New London, Conn., September 
13 and 14. 

International Congress of Radiology and Electricity. Brussels, 
Belgium, September 13, 14, 15. 

Pennsylvania Electric Association. 
Springs, Pa., September 14-16. 

National Association of Cotton Manufacturers. 
meeting, Portsmouth, N. H.. September 15, 16, 17. 

Pacific Coast Electrical Exposition. San Francisco, Cal., Sep- 
tember 17-24. 

American Mining Congress. Thirteenth annual session, Los 
Angeles, Cal., September 26 to October 1. 


Convention, Glen Summit 


Semi-annual 


Colorado Electric Light, Power and Railway Association. Next: 


convention, Glenwood Springs, Colo., September 21, 22 and 23. 

Kansas Gas, Water, Electric Light and Street Railway Asso- 
ciation, Annual meeting, Kansas City. Kan., September 27 and 28. 

Vermont Electrical Association. Annual meeting, Brandon, Vt., 
September 28 and 29, 

Denver Electric Show. 
October &-15. 

American Street and Interurban Railway Association. Annual 
convention, Atlantic City. N. T., October 10-14. 

American Society of Municipal Improvements. Annual conven- 
tion, Erie, Pa., October 11-14. 

Railway Signal Association. 
October 12-15. 

American Electrochemical Society. 
ing, Chicago, Ill., October 13-15. 

American Iron and Steel Institute. 
City. October 14 and 15. 

Iuminating Engineering Society. 
more, Md., October 24-25, 

American Association of Electrice Motor Manufacturers, Semb 
annual meeting, Chicago, November 14-16. 

Alabama Light and Traction Association. Next meeting. Annis- 
ton, Ala., November 21-23. 


Colorado Electric Club, Denver. Colo.. 


Annual meeting, Richmond, Va.. 
Eighteenth general meet- 
First meeting, New York 


Annual convention, Balti 


RECORD OF ELECTRICAL PATENTS. 


Issued (United States Patent Office) August 23, 1910. 


967.908. ELECTRIC FURNACE. Johannes Harden, London, Eng- 
land, assignor to The Grondal Kjellin Company, Limited, Lon- 
don, England. Filed Dec. 7, 1909. An electric are is produced 
above the surface of the charge, A composite terminal plate, 
in contact with the charge, is made of metal placed with re- 
fractory material and produces heat by its resistance to an 
electric current passed through it. The metal portion of this 
plate is provided with means to keep it comparatively cool. 


967.909. ELECTRIC FURNACE. Johannes Harden, London, Eng- 
land, assignor to The Grondal Kjellin Company, Limited, Lon- 
don, England. Filed Dec. 7, 1909. The composite terminal 
plate, referred to in the previous patent, comprises a metal 
plate, a facing of highly refractory material, and an interven- 
ing layer of carbonaceous material. 

967.932. ELECTRIC SWITCH. Joseph Keefe, Boston, Mass., as- 

signor to Charles S. Knowles, New Bedford, Mass. Filed May 
6. 1909. A double push-button switch. 

967.959. SECONDARY CLOCK. Maximilian W. Obermiller, New 
"York, N. Y. Filed April 27, 1910. In combination with an 
electromagnet and its movable armature are an escapement 
wheel, an escapement anchor therefor, a crank on the escape- 
ment anchor, a wire connected at one end to the crank and 
at the other end passing through the armature, and a spring 
ou each side of the armature secured to this wire. 


967,996. METHOD OF EXTRACTING OR ELIMINATING SUL- 
PHUR, PHOSPHORUS, AND OTHER IMPURITIES FROM 
COAL, ORE, ETC. Leland L. Summers, Chicago, Ill. Filed 
April 8, 1909. The method of eliminating sulphur and phos- 
phorus from coal ore or the like, consists in subjecting the 
material containing such substance or substances to an elec- 
trolytic treatment by which the material is subjected to a 
combined acidifying and oxidizing reaction and then removing 
the secondary products by the action of suitable solvents. 


967,997. ELECTRICAL FITTING. Frederick A Swan, Cliftondale, 
Mass. Filed June 28, 1907. A strain relief for a lamp socket. 
968,007. COHERER FOR WIRELESS TELEGRAPH SYSTEMS. 
Filed May 5, 1909. A co- 


Charles Walker, Knoxville, Tenn. 
herer or receiver comprises a tube, terminals or electrodes her- 


metically inclosed therein, and a screw adjustment connecting 
the terminals, a part of this adjustment being capable of man- 
ipulation from the exterior of the tube and a magnetically con- 
trolled device for maintaining such adjustments. 

968.071. DISTRIBUTING-BOARD. Ludvig H. Nielsen, West Liber- 
ty. and John F. Barnard, Allegheny, Pa., assignors to L. H. 
Nielsen Co., Pittsburg, Pa. Filed Oct. 9, 1907. The distributing 
board is provided with a permanent base at each side having 


terminal attaching devices, and an intervening space, a mova 
ble portion mounted upon one of the bases arranged to close 
or open said space and having terminal attaching devices for 
flexible connection with the permanent attaching devices of 
each base, and a surrounding casing inclosing the parts. 


968.079. ELECTRIC FURNACE. James Henry Reid. Newark, N. 
J. Filed Oct. 16, 1909. In combination with a plurality of 
chambers through which the ore is adapted to pass by gravity. 
each chamber having means for withdrawing the volatile prod- 
ucts, is a receptacle for the material discharged from the 
chambers having electric heating means associated therewith. 


968.119. SECONDARY-BATTERY PLATE. Charles Busch. New 
York, N. Y. Filed Oct. 27, 1909. A grid is provided with per- 
forated bosses extending laterally on both sides thereof. a 
heavy frame integral with the grid is provided with an encir- 
cling groove; active material covers the grid and lines the 
inner surface of the bosses, covering the ends thereof: and 4 
thin sheet fitting with its edges into the frame groove, has 
perforations registering with those of the bosses. The bosses 
only extend part of the distance between the thin sheets, and 
there is active material between the ends of the bosss and the 
thin sheets. j 

968,145. APPARATUS FOR TREATING GAS ELECTRICALLY. 
Clarence L. Gerrard, Columbus, Neb. Filed March 4, 1907. A 
rotating are discharge is produced within the gas chamber. 


968.147. ELECTRIC-LAMP SOCKET. John H. Goehst, Chicago. 
IN., assignor to Federal] Electric Company, Chicago, Ill. Filed 
April 4, 1910. A socket devised to fit in a relatively thin sup 
porting body. 

968,154. PRIMARY BATTERY. Charles E. Hite. Burlington, N. J: 
Filed Aug, 16, 1906. A primary battery comprises a receptacle 
divided into a plurality of separate cells by carbon plates 
suitably coated on one side with impervious material, each cel 
provided with a galvanic couple, one electrode formed by one 
side of one of the carbon plates, a porous plate interposed 
between the electrodes of each galvanic couple, a sodium 
chloride solution in each cell on one side of the porous plate. 
and a ferric chloride solution on the other side of the porous 
plate. 

968,173. SPARK-COIL. August R. Luschka, Chicago.. Ill.. assignor 
to Western Electric Company, Chicago, Filed Dec. 11. 13+ 
An induction coil consists of a spool provided with a Pri 
mary and a secondary winding, each end of the spool bemé 
provided with a plurality of channels in its periphery, each 
spool end being further provided with a radial channel com: 
municating with one of said other channels. terminal clips 
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for the primary connections arranged in the radial channels, 
and a secondary terminal] plate carried by the spool. 

968,174. INCLOSED ELECTRIC FUSE. Benjamin S. Luther, New- 
buryport, Mass., assignor to The Chase-Shawmut Company, 
Boston, Mass. Filed April 18, 1910. An inclosed electric fuse 
comprises a fusestrip attached to a pair of conducting termi- 
nals arranged at the opposite ends of the fuse case, an indi- 
cator within this case, an indicator wire arranged in connec. 
tion with the indicator, having its ends extended outside of 
the ends of the case, and a separate pair of conducting termi- 
nals arranged outside the case, attached to the ends of the 
indicator wire and supported by, but insulated from, the afore- 
said conducting terminals. 

968,179. TROLLEY-RETRIEVER AND TAKE-UP DEVICE. Peter 
Daniel Milloy, New York, N. Y., assignor to W. Clayton Lloyd, 

- Wauseon, Ohio. Filed Dec. 5, 1904. A trolley retriever com- 
prises a trolley cord and a rotary take-up drum therefor, a 
ratchet wheel having a limited rocking movement, pawls on 
the drum operated by centrifugal force into engagement with 
the ratchet wheel, limiting stops for the ratchet wheel, a sheave 
engaging the cord between its ends, and means controlled by 
the ratchet wheel for actuating the sheave to draw the trolley 
down. 

968,205. APPARATUS FOR COATING ELECTRIC WIRES. Oliver 
C. Spurling, Chicago, Ill., assignor to Western Electric Com- 
pany, Chicago, Ill. Filed Sept. 27, 1907. In combination with a 
wire-enameling machine having a coating apparatus, is an an- 
nular furnace for baking the enamel upon the wire. A central 
discharge pipe arranged within said furnace is adapted to 
carry away the heated fumes from the furnace, and means are 
provided for irrigating the interior of the discharge pipe. 


968,208. MOBILE CIRCUIT-CLOSER. Frederic E. Town, New 
York, N. Y., assignor to Otis Elevator Company, Jersey City, 
N. J. Filed Dec. 5, 1906. A receptacle between the poles of a 
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magnet is adapted to contain electric conducting liquid and 
magnetic means comprise an external movable element for 
displacing this liquid to connect electrical contacts. 


968,217. PERMUTATION-LOCK SWITCH. John T. Whalen, New” 


York, N. Y., assignor to The Whalen Company. Jersey City, 
N. J. Filed Feb. 11, 1909. A lock-switch comprises a latch 
disk, a plurality of pairs of contact strips adapted to be 
brought into contact by the latch disk in its rotation, and 
means for holding the latch disk against rotation in any one 
of the positions of contact. 

968.231. ADJUSTING MEANS FOR THE REGULATION OF THE 
INTENSITY OF SOUND FOR EAR-PHONE RECEIVERS. 
Raymond J. Barber, Belmont, Mass., assignor to Globe Ear- 
Phone Company, Boston, Mass. Filed Oct. 26, 1909. Includes 
an adjusting ring and stop, etc. 

968.247. TROLLEY-GUARD. Florion L. Lucas, Winburne, Pa. 
Filed Feb. 28, 1910. A supplementary trolley wheel is secured 
to the trolley pole by a pivoted T-piece controlled by a cord. 


968,261. FLUSH ATTACHMENT PLUG-RECEPTACLE. Clarence 
D. Platt, Bridgeport, Conn. Filed April 25, 1910. The recep- 
tacle comprises a base having a recess, loose terminals in this 
recess and a top block by which the terminals are retained 
in place. 

968.280. IGNITER FOR EXPLOSION-ENGINES. Elbridge W. Ste- 
vens, Baltimore, Md. Filed Oct. 11, 1909. An igniter device 
for making and breaking an electric circuit for explosion en- 
gines, comprises a rotating cam member and a compound mem- 
ber acted upon thereby consisting of a pivoted arm having a 
guide, a sliding tappet arm arranged in this guide, a spring 
mechanism for holding the tappet arm in its guide and for 
holding the tappet arm and guide against the cam, a contact 
bearing member combined with these parts and partaking of 
their movements, and a relatively stationary co-operating con- 
tact. l 

968,290. ELECTRICAL POWER TRANSMISSION. John Godfrey 
Parry Thomas, Chiswick, England. Filed Jan. 24, 1910. An 
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electromechanical system of power transmission comprises a 
prime motor, two dynamo-electric machines, gearing connect- 
{ng the motor and machines so that the speed of each machine 
depends on that of the others, a separate source of electrical 
power and means for connecting one of the machines to the 
other or to the separate source. 

968,310. AUTOMATIC CUT-OUT. Vincent G. Apple, Dayton, Ohio. 
Filed Dec. 21, 1908. The cutout includes a core, a low and a 
high-resistance electric coil, a shell over the coils, an in- 
tegral head on one end of the core for supporting the shell at 
one end thereof, a diamagnetic washer supporting the shell at 
the other end thereof, an armature, a spring therefor, and suit- 
able connections whereby predetermined energization of the 
high-resistance coil empowers it to move the armature to close 
a circuit through the low-resistance coil, thereafter maintained 
energized by its own action upon the armature. 

968,318. FUSE-BOX. James W. Bird, St. Louis, Mo. Filed April 
21, 1910. The fuse box comprises fuse-receiving members, a 
movably supported fuse carrier, means carried by the fuse 
carrier for supporting fuses thereon, and means for actuating 
the last-named means to permit the discharge of a fuse from 
the carrier and its delivery to the fuse-receiving members. 

968,333. SPARKING-PLUG. William A. Einig, Jacksonville, Fla. 
Filed March 1, 1909. Has an electrode extending axially 
through a tubular conducting casing, and another electrode at 
the end of this casing, etc. 


. 968,354. TELEPHONE-RECEIVER HOLDER. Jennie Hitchcock, 


Friendly, W. Va., assignor of one-half to Otto Guy Suter, New 
Mattamoras, Ohio. Filed Nov. 18, 1909. An adjustable holder 
for a wall-telephone receiver. 

968.358. ADJUSTMENT-MICROMETER FOR SPARK-COILS. Ed- 
ward B. Jacobson, Pittsfield, Mass., assignor to Jacobson-Bran-. 
dow Company, Pittsfield, Mass. Filed Nov. 19, 1907. In an 
induction-coil apparatus there are an adjustable contact-point. 
a movable member supporting the contact-point and adapted to 
be removed therewith and replaced without requiring read- 
justment, and means for raising or lowering the contact-point 
and the supporting member for adjustment without rotating 
the same. 

968,395. SELF-CLEANING ELECTRICAL PROTECTIVE APPA- 
RATUS. Frederick R. Parker, Chicago, Ill. Filed July 31, 
1908. A high-potential electricity arrester comprises a middle 


WNT. INCLOSED ELECTRIC FUSE WS 3h AUTOMATIC CUT-OUT. 


electrode and a pair of electrodes on opposite sides thereof 
providing suitable spark-zgaps therewith, thermally operable 
mechanism associated with the arrester for separating at least 
one of the electrodes of the pair from the middle electrode, 
upon abnormal heating, and means for then suddenly jarring 
the separated electrode for cleaning the arrester. 


968,396. TELEPHONE SYSTEM. Charley T. Patterson, Albany, 
Ore. Filed April 12, 1909. The telephone system includes a 
circuit comprising a main line and a main-line battery. a local 
circuit, means to alternately break and make the main-line 
circuit, a step-by-step mechanism actuated by the closing and 
breaking of the local circuit, an open local signal circuit, an 
insulating drum rotated by the step-by-step mechanism, a pair 
of spaced contact fingers forming part of the signal circuit 
normally bearing on the drum, and a conductor bar carried 
on the drum and adapted to contact with the fingers and com- 
plete the signal circuit. 

968,402. LIGHTNING-ARRESTER. James E. Petree, Richmond, Mo 
Filed Dec. 17, 1909. A lightning arrester comprises two series 
of contacts, one series being connected to the lines to be pro- 
tected, and the other series being grounded, a series of switch 
levers movable into engagement with either serfes of con- 
tacts, and each connected to a respective line to be protected, 
and a common Operating means for all the levers to which the 
levers are individually removably connected. 


968,405. LIGHTNING-ARRESTER. William E. Phelps, Colebrook. 
Ohio. Filed Feb. 16, 1910. A switch for lightning arresters. 


968,406. HIGH-TEMPERATURE ALARM. William George Pierce, 
Kirkwood, Mo. Filed Nov. 4. 1909. A circuit maker comprises 
a plurality of contact members, and a cylinder secured to these 
contact members and adapted to normally hold them out of 
engagement and being composed of alternate spiral layers of 
springy material held under tension and fusible material, the 
fusible material having a plurality of openings therethrough 
whereby the heat without the cylinder may be communicated 
into the interior of the cylinder. 
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968,407. MANUFACTURE OF FILAMENTS FOR ELECTRIC 


LAMPS, Francois Jean Planchon, Paris, France. Filed July 5. the contact pieces being held in contact while the float is ele- 


1907. The process of manufacturing incandescent filaments vated, whereby the circuit will be closed until the float is low- 
from certain metals having a high fusing point, consists in ered. 


forming a compound of an acid of such metal and an albumi- 968,492, ELECTROLYTIC CELL. Paul McDorman, Dayton, Ohio, 


noid substance, treating the compound thus produced with a assignor to The National Laundry Machinery Company, Day- 
dilute acid to form a precipitate, forming the compound into 


: ton Ohio. Filed Dec. 27, 1909. The electrolytic cell has a 
the desired shape and treating the resulting product to convert plurality of electrodes mounted in a vessel and arranged to al- 
it Into an electrical conductor. ` low the fluid in the vessel to flow between them, plates mount- 

968,420. DYNAMO-ELECTIC MACHINE. Henry G. Reist, Schen- ed below and above the electrodes, each alternate lower plate 
ectady, N. Y., assignor to General Electric Company. Filed May being provided with recesses at its upper corners, and each 
13, 1909, Describes the collector-ring mechanism of an induc- 


contact and brought thereby to a point adjacent to the burner 


Í alternate upper plate being provided with a recess in its lower 
ton motor, central edge, the recess plates being arranged alternately 
968,421. SHADE AND REFLECTOR FOR INCANDESCENT above and below the electrodes. 


LIGHTS. George A, Ringler, Lancaster, Neb. Filed Nov. 23, 968,502. LAMP. Floyd Webb, Detroit, Mich., assignor to The 
1909. The reflector is formed with a circumferentially disposed Miller, Sprague, Waldo Manufacturing Company, Detroit, Mich. 


slot, and a supporting member to engage the inner surface of Filed Oct. 21, 1909. A reflector incandescent lamp. 

the reflector and close the slot, this member being formed with BEISGUES | 

an opening to permit the passage therethrough of the neck of : uw : 

an incandescent bulb. i Š : 13,145. TERMINAL FOR ELECTRIC CABLES. Charles W. Davis, | 
968.441. ELECTRIC-HEATER COMBINATION, James I. Ayer, ie as eS Se aa eal ae N | 

Camb ‘id h i ; ' ot . < X . ' z ’ : eee ` -1 A, ° ry a . ’ ‘ : 

Fa Cea agnor 1o, Simplex Eleetrie Heating Com ated April 27, 1909. A terminal structure for a metalsheathe 

described consists of a heater provided with a top heating oe eee en iene and. with 

piate Paving Horizontali projectie _Jousitudmal. -fanges a n aerial wire, a body of insulating material surrounding and 

utensil to be heated by this heater, the utensil having at its making a roiettibe proof engagement with the core and provid: 

low Le j r : £ ire- é 

Navin ean e Parallel longitudinal holding, grooves ed externally with a surrounding downwardly extending lesk 

heater whereby it may be slided endwise onto the heater and age-preventing petticoat, and a thimble having its ends Seal 

removed therefrom respectively of materials of different character, the harder 


i metal engaging the body of insulating material and the metal 
968.448. ELECTRIC-FUSE TESTER. James H. Cary, Portland, 


j of the lower conductivity secured by a wiped joint with the 
Me. Filed June 18, 1909. The apparatus includes a pair of 


cable sheath. 
electrodes set in line and pivoted at their adjacent ends, each : ~ kuness 
s , : 3,1: TELEPHONE-TRA MITTER. William E. Harkness, 
composed of a pair of side pieces set at an angle to form a Toae: NSMI 


i ) _ J.. assignor to The Rean Electric Company. 
channel to contact each end of a cartridge fuse. =a are aaa Dricinal No. ee dated July 4, 1905. 
4 The transmitter includes a vibrating diaphragm, an inden 
s A S ently supported cup having an electrode, springs pressing the 
2 nee cup against the diphragm, a second electrode independently 
—_— / 


and rigidly fixed with respect to the first, and granular con- 
ducting material between the electrodes in the cup. 


PATENTS THAT HAVE EXPIRED. 
Following is a list of electrical patents (issued by the United 
States Patent Office) that expired August 29, 1910: 
503,981. SIGNALING APPARATUS FOR RAILWAYS. John Orme, 
London, England. 
504,011. AUTOMATIC TELEPHONE. Josef Wratitsch and Stefan 
Gergacsevics, Graz, Austria-Hungary. 
504,042. ELECTRIC CIRCUIT FOR CONTROLLING TRAINS. 
q Frank E. Kinsman, Plainfield, N. J. 
965,484. —TELEPHOTOGRAPHY. 504,059. INSULATOR. George W. Blackburn, Palmyra, N. J. 


504.082. HANGER FOR ELECTRIC LIGHTS. John P. Habendabl. 
W herby, Pa. 
968,466. ELEVATOR SIGNALING APPARATUS. Roy A. Gris- eatherby, Pa 


04,087. ELECTRIC BOWLING ALLEY. Peter P. Nelson, New 
wold and John Zang, Seattle, Wash. Filed June 29, 1909. An 2 ! C BOW d 


; ; : ; . i ; York, N. Y. i 
elevator starting and signaling device comprises in combination 504,095. ELECTRIC CLOCK. Emil Schweizer, Sumiswald, Switzer- 
with a plurality of elevators, a plurality of automatic multi- land. 


polar switches operative by the elevators, and a signal in 594103. SYSTEM OF TELEPHONIC INTERCOMMUNICATION. 
each of the elevators, all of the signals being in circuit with f Frank R. Colvin, New York, N. Y. 


each of the switches, the signals being adapted to be operated 504,104. ELECTKIC CONDUIT FOR RAILWAYS. Joseph I. Conk- 
at predetermined intervals by an approaching car, en route in lin, Brooklyn, N. Y. 


either shaft. 504.105. MANUFACTURE OF CARBON RODS FOR ELECTRIC 


968,468. CIRCUIT-CONTROLLER-RETARDING DEVICE. Edward ARC LAMPS. Ehrenfried Corleis and Hermann Renisch, Es- 
A. Halbleib, Rochester, N. Y. Filed Dec. 17, 1909. In combi- sen, Germany. 
nation with a plurality of stationary contacts, is a part mova- 504,113. ELECTRIC RAILWAY TROLLEY. Alexander Palmros. 
ble with respect to these contacts, having insulated contact Lynn, Mass. 


surfaces adapted to engage the contacts and a series of cam 504,123. CIRCUIT-SWITCH. Charles E. Dey, Denver, Colo. 
faces connected by dwell contacts and a series of cam faces 504,130. ELECTRIC BATTERY. Hosea W. Libbey, Boston, ae 
connected by dwell surfaces, also, a lever whose free end is 504,148. PUSH BUTTON. William H. Berrigan, JT., New York, 
adapted to engage and be operated by said cam faces, and a N. Y. : ALS 
part movable against resistance operatively connected to the 504,159. MEANS FOR TAKING READINGS OF METER DIALS. 
lever. Albert B. Herrick, Schenectady, N. Y. ENE 

968,469. BURGLAR-ALARM. Samuel Hamburger, Cleveland, Ohio, 504,160. RHEOSTAT. Albert B. Herrick, Schenectady, Sho’ pred- 
Filed June 30, 1908. An electric alarm to protect a bureau, etc. are : AUO BOR A aOR ELECTRIC MOTORS. Fre 

968,484. TELEPHOTOGRAPHY. Osias Otto Kruh, Schenectady, 504,196. ELECTRIC INDICATOR. Jay L. Bradley, St. Louis, Mo. 
N. Y, assignor to General Electric Company. Filed Nov. 19, 504,216. REGULATOR FOR DYNAMO-ELECTRIC MACHINES. 
1907. A receiving apparatus gomprises an evacuated envelope 


ne À ; i John C. Henry, New York. N. Y. ; 
maintained luminous by electrical energy, the envelop having 504,249. MULTIPLE SWITCHBOARD KEYBOARD APPARATUS. 
a light transmitting window, and means control the distribution 


en a Charies E. Scribner, Chicago. Ill. $ 
of current through the envelop to control the illumination at 504,250. TELEPHONE-EXCHANGE TESTING APPARATUS. 
the window in a manner to correspond with the variations in Charles E. Scribner, Chicago. Ill. 

current transmitted to the receiving apparatus from a distant 504,251. VIBRATING CIRCUIT-BREAKER AND RETARDATION- 


station. / COIL FOR TEST SYSTEMS. Charles E. Scribner, Chicago, ee 

968.486. AUTOMATIC GAS-LIGHTER. Joseph C. Landes, College- 504,255. ELECTRIC-RAILWAY TROLLEY. Frank J. Sprague an 
ville, Pa. Filed Feb. 23, 1907. The device includes a casing, a Patrick F. O'Shaughnessy, New York, N. Y. del- 
stationary contact piece supported thereby, a float, a movable 504,271. ELECTRIC ARC LAMP. Ruduloph M. Hunter, Philade 
contact piece carried by the float, a valve for controlling the phia, Pa. f St 
supply of gas to the burner, means in suitable connection with 504,276. CROSSING FOR ELECTRIC RAILWAYS. Jay Nelson, »t 
the valve and the float whereby the valve is actuated by the Louis. Mo. 


niovement of the float, and a filament movable with the movable 504,277. ELECTRIC ARC LAMP. William A. Phillips, U. S. Army. 
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LIGHT TRANSFORMING REFLECTORS. 


On another page we present an interview with Dr. 
Peter Cooper Hewitt in regard to the remarkable utiliza- 
tion of the phenomenon of flnorescence which he has made, 
in transforming luminous radiation. This invention, which 
is of special interest in its application to the Cooper Hewitt 
mercury-vapor lamp, employs a fluorescent light-transform- 
ing reflector to convert light of one range of wave lengths 
into light of another range of wave lengths further down 
toward the red end of the spectrum. The fluorescent re- 
Heetor becomes in fact a secondary light source, excited by 
certain rays from the original lamp constituting the pri- 
mary light souree. Applied to the present mereury-vapor 
light. it transforms the predominant wave lengths of that 
light into longer waves, which it adds to the rays emitted 
directly from the tube, thereby giving a resultant illumina- 
tion of wholly altered character. 

Thus, it is believed that the feature that made the mer- 
eury-vapor lamp undesirable for some phases of illumina- 
tion, because of its spectral deficiency, will be removed, 
and it is the expectation of its sponsors that it will rapidly 
extend its usefulness into places hitherto denied to ìt. 

It seems not unlikely, as Dr. Hewitt points out, that 
light-transforming reflectors may be applied to the enrich- 
ment of many light sources which are now in common use, 
but which in their present condition are lacking in certain 
rays necessary to be introduced in order to make these 
lights thoroughly acceptable. The use of tinted lamp shades 
in attempting to soften the light, as well as to diffuse it, 
indicates a need in illumination; such shades, of course, 
have a mere color-straining effeet and are ineapable of in- 
troducing rays which are not in the light already, and 
remained for Dr. Hewitt to meet the need on a true seien- 
tifie basis. lt may be antieipated that the light given by 
the invandeseent gas mantle, for example, will be mueh in- 
proved by equipping the mantle burner with a fuoreseent 
But it is 
in the fields of electrie-lamp manufacture and electric light- 


reflector furnishing certain longer wave lengths. 


ing that fluorescence may now be expected to play the 
most important role, by transforming hitherto objeectiona- 
ble radiation into useful light. and by rearranging the spee- 
tra of sources hitherto poorly adapted to commercial illum- 


ination. 
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THE ARTIFICIAL LIGHTING OF ART GALLERIES. 

One of the most exacting problems in the realms of inte- 
rior illumination is the lighting of art galleries. The re- 
quirements for the ideal illumination of galleries for display 
of pictures, tapestries and other mural decorations are that 
the light shall correspond almost exactly with daylight color 
values so that the color effects in the objects exhibited shall 
not be distorted, also that the walls shall be adequately and 
very uniformly illuminated, and finally that the source of 
Jight and other objects in the room shall be relatively 
inconspicuous, so that the attention shall not be distracted 
from the mural display. 

These strict requirements are not fully met by any 
direct, or even indirect lighting system. Any unscreened 
direct system is too barbarous for serious consideration in 
this connection. Even where the fixtures are provided with 
diffusing globes, they are bound to attract the eve. A pure 
indireet system with .pendent fixtures throwing their hght 
on the eeiling is out of the question because most modern 
picture galleries secure their daylight illumination through 
glass skylights so as to give a maximum of wall surface. 
Cove lighting is objeetionable beeause it makes the cove the 
brightest part of the room. The use of trough light reflectors 
may be partly successful if these are screened from view by 
an additional canopy so that their unsightly appearance and 
direct light may not he obtrusive ; however, they are apt to 
give uneven light distribution on the wall surface and unde- 
sirable reflections from paintings. 

A very happy solution of this difficult problem has been 
made by Mr. Putnam A. Bates, who designed the enginecring 
features of the Morgan Memorial Building in Hartford, 
Conn. On other pages in this issue is given a description of 
the lighting of the picture galleries of this building. 

In this installation the lamps are not in the rooms at 
all and yet the lighting is not a strictly indirect system, al- 
though it has all its merits and none of its disadvantages. In- 
genious application is made of the admirable idea of direct- 
ing the artificial light in the same way as the natural light 
by day. While this principle is not new, it is not easy of 
execution, as shown by the relatively few instances where 
it is applied. When it is combined with the provision of 
light approximating in quantity and quality that produced 
by day, iť is theoretically possible to achieve the ideal, where 
the transition from daylight to artificial light is scarcely no- 
ticeable. Where such a result is actually attained and with 
a relatively high degree of economy, as in this instance, 
those responsible for it are to be heartily congratulated. 

In this connection also it is appropriate to commend the 
donor of the building referred to, not only for the munifi- 
cent gift to the city of his birth, but for his requirement in 


that gift that the workmanship and equipment of the build- 


ing should be the best obtainable. As shown hy the lighting - 


of the art galleries and the other features referred to in a 
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previous article, the engineering and scientific features were 
given the same careful attention as were at once seen to be 
imperative for the architectural and artistic features. lf 
other philanthropists would append similar conditions to 
their gifts we would see more utilitarian and scientific fea- 


tures embodied in our monumental buildings. 


THE EFFECT OF RADIATION UPON THE EYES. 

The principal effect of radiation upon the eye is in stim- 
ulating the retina to give the sensation of light when the 
radiation is of the requisite wave length. We know that 
Where the visible radiation is too intense, the delicate retinal 
membrane may be injured, the injury arising, apparently, 
from the excessive stimulation of the retinal elements—the 
end-organs of the optie nerve. 

A second effect of radiation is the energy-effect, due to 
the conversion of the energy into heat by absorption of the 
radiation. This is the effect common to all matter not per- 
fectly transparent, and so far as experience goes, the eye is 
ho more sensitive to this effect than other parts of the human 
Indeed, it is doubtful whether the retina is as 


sensitive to heat and cold as the skin, and it is very probable 


organism. 


that a considerable quantity of infra-red radiation may im- 
pinge upon the retina without producing either sensation or 
injury. The statement is often made that infra-red radia- 
tion, in intensities greater than would be suitable in the vis- 
ible wave lengths, is injurious to the retina, but there is no 
On the contrary, ex- 


periments have been made which indicate that solar radia- 


evidence to support this eontention. 


tion, from which the visible ravs have been removed, may 
impinge for a short time directly upon the eye without 
havin, Since this is not universally conceded, it would be 
well, however, for some experimenter with suitable appara- 
tus to conduct decisive experiments along this line. The 
intensity of radiation in successive trials might be increased 
until a maximum is reached where some effect is observed. 

It is probable that little infra-red radiation actually 
reaches the retina, as the humors, lens and cornea are not 
transparent to radiation consisting of long wave lengths. It 
is thus sheltered from those frequencies lying far beyond the 
visible spectrum, not only upon the infra-red side, but also 
in the ultra-violet. 

A third effect of radiation is found in the purely physio- 
logical results due to the action of ultra-violet light. It 
has been known for some time that this radiation is harmful. 
not only to human tissues, but also to microscopic organisms. 
yet it is only in recent years that this fact has received gen- 
eral recognition and that the details of the effects are being 
studied out. Some of the earliest effects noted were in 
diseased conditions of the skin, as in small pox and lupus. 
In the treatment of the latter, it is endeavored to kill the 
micro-organism while keeping the intensity too low to injure 
the tissue. The bactericidal action of these rays is now gel 
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erally recognized, and is being applied in various ways. As 
for the eye, must of the ultra-violet rays are absorbed by the 
outer media, and little of sueh radiation reaches the retina. 
The bad effects are consequently noticed in the anterior 
portions of the eve, and are experienced whenever that or- 
gan is exposed too long or to too intense radiation of that 
eharacter. Besides the objection of glare, consequently, 
high-temperature sources or those especially rich in these 
rays are objectionable also on this account, and another ar- 
gument is thus furnished for indirect illumination when 


sources Of this character are used. 


eR a -ai 


ELECTRIC LIGHTING FOR AUTOMOBILES. 

When electrie manufacturing companies issue special 
literature on wiring systems and accessories for the electric 
lighting of automobiles and lamp manufacturers are making 
lamps in many special forms pecuharly adapted for this pur- 
pose—and these are already accomplished facts—the use of 
electricity for lighting automobiles may truly be said to 
have passed the experimental stage. In fact, such headway 
has already been made that the passing of oil and acetylene 
for automobile lights can safely be predicted. 

Assuming for the moment that the incandescent electric 
lamp is inherently suitable for the purpose, there are many 
obvious reasons why it should be preferred to other illumi- 


(1) 


No need of adjustment, cleaning, ete. (2) Can be switched 


nants for automobile lighting. The chief of these are: 


on or off from the driver’s seat. In passing through cities 
and towns, quick change from headlights to side hghts can 
be made by a simple switching. (3) No danger of igniting 
inflammable liquids or vapors; henee, portable electric trou- 
ble lamps may be carried and used with perfect safety for 
road repairs and adjustments to the machine. (4) No in- 
terference from wind or rain. (5) Faeility with which it 
may be focused in special reflectors to utilize the light to the 
best advantage. (6) Less operating cost than other lighting 
systems, for equal illumination. 

For all the above reasons electricity possesses material 
advantages over oil and acetylene. It goes without saying 
that the electric lamp is the only logical means of lighting 
for electric vehicles, but for gasoline cars electricity also 
possesses marked advantages. It may not at first seem pos- 
sible, but it has absolutely been proved by photometric 
measurement, that the special forms of rugged high-efficien- 
cy, low-voltage tungsten and tantalum lamps, developed for 
automobile lighting, are actually superior in illumination 
value to even the acetylene lighting systems ordinarily em- 
ployed on gasoline cars, and moreover cost much less to 
operate. Indeed, it is stated on reliable authority that many 
automobile designers, both in America and Europe, are con- 
sidering the adoption of electric lighting systems in their 
standard cars for the next season. 


The use of a dynamo and storage battery (in other than 
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eleetrieally driven vehieles) is usually to be preferred to an 
independently charged battery, in order to minimize weight 
and replacement troubles and also to supply a eonstant vol- 
tage to the lamps. Although some practical schemes along 
this line have already been put into effect, there remains 
plenty of room for ingenious inventors to devise a eombina- 
tion of light storage battery and constant-voltage generator 
operable within a wide range of engine speed, and a simple 
and reliable automatie switching device to regulate the 
charging of the battery. This generator could also be made 
to furmish current for the ignition system, and thus obviate 
the necessity for carrying a separate magneto for this pur- 
pose. The use of a pilot lamp or meter lamp on the dash 
Will be ample preeaution against burnouts escaping the 
driver's attention. 

To sum up: Inno feature does the oil or acetylene lamp 
excel the incandescent electrie lamp for automobile lighting, 
and in many respects the latter has deeided advantages. 
Without a doubt eleetrie lighting for automobiles will soon 
supersede all other systems on the better-elass cars. Any im- 
provements Vet to be made will probably be on the lines sug- 
gested above, the last great development being the most 
radical and logical of all, standardization. 


ESSENTIALS IN MINE ELECTRIFICATION, 
At a recent meeting of mining men in Alabama, Mr. 


? 


Morris Bush in his paper on ** Electritication of Mines” iab- 


stracted elsewhere in this issue) said: ‘tlt is seldom reeog- 
nized .. . by most mine superintendents that a track under- 
ground should be as good as a traek outside.” 

Mr. Bush was speaking of his own successful experiences 
in the use of electrie locomotives in mines. What he savs 
about the traeckways is even more applicable to the eleetric 
equipment. Limited headroom, inflammable gases and dust 
in the atmosphere, general dampness, presenee of acid in 
mine waters, lack of electrical knowledge on the part of the 
mine workers, all these considerations increase the hazard 
in mine work, and ceall for more special precautions than are 
necessary in electrical work above ground. Apparatus which 
is perfectly safe under ordinary conditions may be entirely 
unsuitable for use underground. Extraordinary care must 
be taken to make it practically foolproof; imsulation must be 
ehosen which will be reliable and lasting under.the special 
loeal conditions; installation must be done by the most eom- 
petent workmen and supervised by an expert; and, chief of 
all, an eternal vigilance must be exercised by a skilled elee- 
trical engineer in charge of the electrical apparatus. Peri- 
odical inspection is an absolute necessity. This must be done 
by one who is familiar with all the technical details of the 
installation, and not intrusted to an ordinary foreman or 
workman. When mine superintendents realize the import- 
ance of these things, the electrically operated mine will be 


as safe from accidents or breakdowns as-is possible, 
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| Edison Kinetophone. 

The kinetophone is a combination of 
the kinetoscope and the phonograph, 
which Thomas A. Edison has just per- 
fected. He has been working on .the 
invention for several years. By its use 
the moving picture can be supplemented 
by music, conversation or any other 
sounds appropriate to the occasion. 

A demonstration of the apparatus 
“was recently given at Mr. Edison’s 
home to an audience of scientists and 
mewspaper men, and the effects were 
wery impressive. The inventor expects 
to improve a few of the details before 
bringing the apparatus into general 
public use. 

The kinetophone will enable grand 
Operas, dramas, speeches and other in- 
teresting events to be reproduced in 
their entirety. 

——e 

Meeting of Electrical Inspectors. 

Announcement has been made that 
the sixth annual meeting of the West- 
ern Association of Electrical Inspectors 
will be held in Omaha, Neb., October 
11, 12 and 13. Headquarters will be 
established at the Hotel Rome. 

The president of the Association is 
Fred G. Dustin, of Minneapolis, and 
William S. Boyd, of Chicago, is secre- 
tary. 

———eo 
Annual Meeting of Jovians. 

The eighth annual meeting of the 
Order of Rejuvenated Sons of Jove will 
be held at Birmingham, Ala., October 
13, 14 and 15. Headquarters will be 
established at the Hillman Hotel. 
The various committes that have been 
appointed have their work well in hand 
and a most successful meeting is pre- 
dicted. 

— eoe 
International Congress of Radiology 
and Electricity. 

The programme of the Congress 
which is to be held at Brussels, Sep- 
tember 13, 14 and 15, has been an- 
nounced, and is made up largely of pa- 
pers dealing with radioactivity, radia- 
tion and X-rays. Papers on these sub- 
jects will be presented by a number of 
„Americans, including Professors Barnes, 
Boltwood, Hale, Hull, Millikan, E. F. 
Nichols, Richardson, and Kovarik. 

A number of papers will be presented 
on topics more electrical in their na- 
ture, largely by German authors. Some 
of the more interesting of these are: 
<‘The Magnetism of Alloys,” by Prof. 
Richarz; ‘‘Power Measurements with 
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High-Frequency Currents,’’ by Prof. Si- 
mon; ‘‘Phenomena of the Electrice Are,’’ 
by Prof. Jaeger; ‘‘The Production of 
Rotary Electrostatic Fields,’’ by Prof. 
von’ Lang; ‘‘Thermo-electricity,’’ by 
Prof. Lecher; ‘‘The Electric Are with 
Liquid Electrodes for Generating Elec- 
tric Waves,” by Mr. Goldschmidt; 
‘Conductivity of Fluorescent Solu- 
tions,” by Mr. Rasenfosse; ‘‘ Electrical 
Properties of Colloidal Solutions,’’ by 
Dr. E. F. Burton; ‘‘Positive Electri- 
city,” by Sir J. J. Thomson; ‘‘ The Gen- 
eral Equations of the Electromagnetic 
Field” by Prof. Lorentz. 

The Congress is divided into three sec- 
tions, the first dealing with terminology 
and methods of measurement, the sec- 
tion with fundamental theories and the 
study of radiations, radioactivity, ioni- 
zation, ete., and the third with biologi- 
cal effects. 

— eo 
Central Electric Railway Association. 

The first meeting, after the summer 
vacation, of the Central Electric Rail- 
way Association will be held in the 
Claypool Hotel, Indianapolis, Ind., Sep- 
tember 22. There will be a morning 
and afternoon session. After a business 
session George J. Smith of Chicago will 
give an illustrated talk on ‘‘Large Sta- 
tion Units.” The meeting promises to 
be largely attended. 

t Efliciency and Design of High-Ten- 
sion Insulation” is the subjeet of a pa- 
per to be presented by C. A. Austin, of 
Mansfield, Ohio, and W. E. Daviss will 
read a paper on ‘‘Direct-Current and 
Alternating-Current Motors.’’ 

oo 
First Telegraph Rate Filed. 

The first telegraph tariff has been 
filed with the Interstate Commerce 
Commission by the Telepost Company, 
of New York City. The new Jnterstate 
Commerce Act gives the Commission 
jurisdiction over the telegraph compan- 
ies and requires them to be classed in 
the same category as the railroads. 

This tariff gives the telegraph tolls 
effective October 1. These tolls are as 
follows: 

‘‘Telegrams between any two cities 
connected by telepost lines, twenty-five 
words for twenty-five cents. Each ad- 
ditional ten words or fraction thereof, 
five cents.” 

‘‘Teleposts between any two cities 
connected by telepost lines, fifty words 
for twenty-five cents and five cents for 
every additional ten words or fraction 
thereof.” 
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‘‘Teletapes between any two cities 
connected by telepost lines, 100 words 
for twenty-five cents. Each additional — 
twenty words or fraction thereof, five 
cents.’’ 

‘‘Telecards are postal cards, either 
handed in at or mailed to a telepost of- 
fice, transmitted over the wire and then 
mailed at destination. Rate is ten 
words for ten cents. Not more than ten 


words can be sent on a telecard.”’ 


—_—_-2-<>____ 


Color Vision at the Ends of the Spec- 
trum. 

When the extreme red is eompared 
with the less extreme red of the spec- 
trum in Maxwell’s color-box, no differ- 
ence ean be pereieved after the bright- 
nesses are adjusted to equality, says 
Lord Rayleigh in Nature. At the other 
end of the spectrum there is a tenden- 
ey of the extreme violet towards red, 
however, so that the addition of a slight 
amount of red to blue will make a color 
match with the violet. In certain ob- 
servers the latter was not verified. He 
considers that normal color vision in- 
volves three primary color sensations, 
but it is possible that a fourth exists in 
certain persons 

— e 
Wireless on Aeroplanes. 

Wireless telegraphy experiments 
with an aeroplane were conducted re- 
cently at Hammondsport, N: Y., where 
J. A. D. McCurdy, Lieutenant Culver, 
the electrical expert, who is attached 
to the signal corps of the Department 
of the East, and H. M. Horton, the in- 
ventor of the sending apparatus on the 
aeroplane, both sent and received mes- 
sages. 

Major Samuel Reber, chief signal 
officer of the Department of the East, 
was very much impressed with the re- — 
sult of the wireless experiments at 
Sheepshead Bay, and decided to send 
Lieutenant Culver to Hammondsport. 
The latter devised the receiving appa- 
ratus used by Mr. McCurdy on his 
Curtiss biplane. This with Horton’s 
sending machine enables the passengers 
on an aeroplane to receive as well as 
send messages. 


— eo 
Lighting for the Mardi Gras. 


Elaborate preparations have been 
made for lighting Coney Island during 
the Mardi Gras celebration from Sep- 
tember 12 to 17. A number of new 
lighting effects have been devised for 
the floats, and the street lighting will be 
more beautiful than ever. 
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Edward P. Hyde. 

The art of illumination has in this 
veneration reached the point where it 
is no longer being followed by empir- 
ical methods, but is receiving a great 
deal of help by the co-operation of sci- 
entists.and the application of scientific 
methods. As a result we have seen in 
the last decade a very marked advance 
in not only electrical illumination, but 
that from all sources. 

When the National Electric Lamp As- 
sociation, falling in with the spirit of 
the times, decided to establish a labora- 
tory for purely scientific re- 
search along the lines con- 
nected with illumination, it 
chose as a director of this 
work one who was eminently 
qualified by his ability, his 
education and his previous 
work in the field to carry out 
most fully the ideas of the 
men who were instrumental 
in establishing the labora- 
tory. The man selected for 
this work from among the 
large number of eligibles in 
the field of illumination was 
Edward P. Hyde. 

Edward Pechin Hyde was 
born in Baltimore, Md., Jan- 
uary 3, 1879, and received 
his early education in the 
schools of that city. After 
passing through the Balti- 
more City College he entered 
Johns Hopkins University, 
and was graduated with the 
bachelor’s degree in 1900. 
He then entered upon grad- 
uate studies in physics and 
mathematics, as the holder 
of a fellowship, but before 
completing his work for the 
doctor’s degree he was ap- 
pointed to the position of 
laboratory assistant in the National Bu- 
reau of Standards at Washington, D. 
C. His studies were, however, contin- 
ued while occupying this position and 
the degree of Doctor of Philosophy was 
conferred upon him in 1904. 

Upon entering the Bureau of Stand- 
ards, Dr. Hyde’s work was in the sec- 
tion devoted to the photometry of elec- 
tric incandescent lamps, and before 
long this part of the work of the na- 
tional laboratory was put under his 
charge. When the Bureau secured its 
new permanent quarters in Northwest 
Washington in 1904, Dr. Hyde superin- 


tended the installation of the new pho- 
tometric laboratory, which is perhaps 
the most perfectly equipped for this 
work to be found anywhere. 

The work of the photometrical sec- 
tion was developed by Dr. Hyde until 
it received national recognition, and 
about this time he was sent to Europe 
by the Bureau of Standards to study 
the methods in vogue in the European 
laboratories, and to make comparisons 
of the photometric standards in use by 
our own and by foreign governments. 
He was promoted in 1905 to the posi- 


EDWARD P. HYDE, 
Director of Physical Laboratory, National 
Electric Lamp Association. 


tion of assistant physicist and later be- 
eame associate physicist. 

In 1908, Dr. Hyde was called to 
Cleveland to assume charge of the new- 
lv established physical laboratory of 
the National Electrie Lamp Association. 
This opened a field for whieh the new 
director was especially fitted, and which 
was in the line in which he was most 
deeply interested and which had become 
his life work. The equipment of the 
new laboratory and the selection of a 
corps of workers capable of solving the 
problems which were to be taken up 
were questions which required the ex- 
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ercise of the greatest consideration and 
good judgment of the director. A trip 
to Europe was taken for the purpose 
of securing the best available appara- 
tus. The splendid start which has been 
made in this laboratory, described on 
other pages of this issue, testifies to 
the marked ability of its director. 
When it was proposed to organize the 
Illuminating Engineering Society, Dr. 
Hyde was one of those who took a very 
active interest in the new project and 
became one of the charter members of 
the infant society. He has been from 
the start very active in its 
work and at the meeting of 
the Society in New York on 
January 14, 1910. his interest 
and ability were recognized 
by his election to the office 
of president of the Society. 
In furthering the interests 
of this Society the work of 
Dr. Hyde has been indefatig- 
able and especially since as- 
suming the office of president 
he has spared no time or ef- 
forts in promoting the suc- 
cess of the Society. As a re- 
sult of his efforts and of 
those of the efficient member- 
ship committee, the member- 
slip has been very greatly 
increased during the current 
vear. Due to the initiative of 
Dr. Hyde, the Society has al- 
so undertaken something en- 
tirely unique,in the establish- 
ment, im co-operation with 
Johns Hopkins University, of 
an educational course of lec- 
tures on the subject of illumi- 
nation, which are to be given 
at the University in connec- 
tion with the next convention 
of the Society in October of 
this vear. Dr. Hyde will lec- 
ture upon the subject, ‘‘The Physical 
(‘haracteristics of Luminous Sources.’’ 
Dr. Hyde is also a member of the 
American Physical Society and of the 
American Electrochemical Society. He 
is a fellow of the American Association 
for the Advancement of Science and an 
associate of the American Institute of 
Electrical Engineers. He is also a mem- 
ber of the Union Club of Cleveland. 
The principal athletic diversion of 
Dr. Hyde is upon the tennis court. 
He was married in Baltimore in 1904, 
to Miss C. Virginia Getzendanner. and 
has one daughter, Dorothy. 
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Northwest Electric Light and Power 
Association Convention. 

The third annual convention of the 
Northwest Electric Light and Power 
Association was held on the steamer 
Qucen, which left Seattle on Friday 
night, August 26, for a three-day 
cruise. The members assembled at the 
Hotel Butler and then went aboard 
ship. The trip included stops at Ever- 
ett, Bellingham and Vancouver. 

The holding of a convention on a 
steamer is a somewhat unique method 


of proceedure. It has the advantage 


of keeping the members in close touch 
with the sessions, but adds the danger 
of making them unfit to take part in 
the discussion for other reasons. 

Of the papers read at the meeting 
we present below abstracts of those by 
D. L. Huntington on ‘‘Depreciation,’’ 
by W. J. Grambs on ‘‘Notes on Rate 
Making.” and by A. C. MeMieken on 
“Methods of Obtaining Business.’’ 


METHOD OF OBTAINING NEW BUSINESS. 


This paper reviews the history of the 
development of the new-business depart- 
ments of central stations. The paper then 
discusses the functions of such a depart- 
ment and the work to be accomplished, 
pointing out the success met with in some 
ot the larger cities. The author advocates 
constant solicitation along established 
lines; ample, trained soliciting capacity to 
see and develop new fields: advertising in 
varied and attractive form: display rooms 
well equipped with current-consuming de- 
Vices; popular demonstration of electrical 
applications and the giving of engineering 
advice free to customers. 

NOTES ON RATE MAKING, 


This paper discusses the rates for light 
and power in use at the present time. The 
author expresses the opinion that the pri- 
mary and secondary rate scheme and the 
readiness-to-serve scheme, based on maxi- 
mum demand, can combine practically all 
of the features which go to make up an 
equitable rate. A theoretically correct rate. 
that is, one which will divide the cost and 
profit equitably between all consumers, 
would be extremely complicated, and would 
cause dissatisfaction because the very 
short hour users would have to pay an ex- 
tremely high rate per kilowatt hour; loc@- 
tion of customers as regards point of gen- 
eration would have to be taken cognizance 
of on account of difference in line losses; 
and large consumers would have to pay a 
rate that would increase isolated-plant com- 
petition. Since it is not practical to charge 
the short-hour user and the large consumer 
at the theoretically correct rate, the addi- 
tional profit must be made on the inter- 
mediate consumers. In making up or re- 
vising rates the author states that it is 
always best to determine the theoretically 
equitable rate for each class of consumer 
and to vary this as occasion demands. In 
making up this theoretical rate the author 
considers the following general divisions of 
expense to be taken account of: (1) A 
consumer’s charge; (2) a capacity charge: 
(3) an output charge; (4) profit. The con- 
sumer’s charge should cover cost of read- 
ing meters. collecting, billing and all cost. 
which vary with the number of consumers 
and is usvally arbitrarily fixed at $1.00 per 
month. The capacity charge should cover 
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bond interest, general salaries, general ex- 
pense and all other items due to the ca- 
pacity of the station and distributing sys- 
tem. The output charge should cover oper- 
ating supplies and all expenses depending 
on the output of the station, and profit. 
The fixed charges on the operating plant 
should be divided among consumers in di- 
rect proportion to the consumer’s effect on 
the peak load. The fixed charges on the 
distributing system must be found for each 
class of service separately. The paper 
concludes with a lengthy digest of a paper 
read at the convention of the National Elec- 
tric Light Association, at St., Louis, by S. 
E. Doane. 
DEPRECIATION. ; 
This paper comments on the subject of 
depreciation as one of the most serious 
financial problems to be met by central- 
station companies. After a brief introduc- 
tory paragraph in which the importance of 
the proper consideration of depreciation is 
emphasized, the author outlines three meth- 
ods of arriving at depreciation charges 
which have come to his notice. First—Some 
properties arrive at the depreciation charge 
by taking the difference between an arbi- 
trary percentage of their gross receipts and 
the amount charged for maintenance. Sec- 
ond—Other concerns have gone into the 
most elaborate determination of deprecia- 
tion items, taking each piece of apparatus 
and each installation as it is made and 
opening a separate depreciation account for 
each item, and extending the depreciation 
charge yearly, totalizing in order tə arrive 
at the whole depreciation of the property. 
The third method consists of taking the 
plant as a whole, grouping the various 
classes of apparatus, machinery, etc., into 
classes which are arbitrarily assumed to 
have about equal rates of depreciation. 
From these figures on a plant as a whole 
the charge for depreciation is arrived at. 
It is then determined what percentage of 
the tctal investment should thus be writ- 
ten off. In commenting on these three 
methcds the author says of the first that 
it is an easy methot but has no logical 
basis. He says the second is probably more 
nearly accurate than any other method 
which has been used to any extent, but it 
has the disadvantage of being extremely 
cumberscme. The third method does not 
entail anything approximating the labor 
and clerical force required by this second 
method and yet it has a logical basis and 
it seems probab'e that it is along such 
lines that depreciation estimates will he 
arrived at in the future. The paper fur- 
ther points out a few essential factors to 
be considered when arriving at a devrecia- 
tion charge. The value of real estate. wa- 
ter power rights, freight and passenger 
terminal lands should be taken as an off- 
set against the depreciation charges, as 
they will most likely increase in value. 
m 


Electrical Exports for July. 

The Bureau of Statisties of the De- 
partment of Commerce and Labor, 
Washington, D. C., has just issued its 
monthly summary of imports and ex- 
ports for the month of July. 
it appears that the electrical exports 
were quite heavy, the total not only ex- 
ceeding the preceding month but ap- 
proaching the record total in the high 
month of May, 1910. As compared 
with last year the improvement is about 
sixty per cent, the increase being a 
little greater in the heavier exports 
(machinery) than in instruments and 
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other appliances. In fact the month of 
July shows the largest exports of elec- 
trical maehinery for several years. 

The comparative monthly data are 
as follows: 


July, July, June, 

Fiectrical— 1910. 1904, 1910. 
Appliances a.s... $839,059 $567,795 $902,593 
Machinery e...’ 745.419 391,195 586,202 
Total ......... $1,584,478 $958,990 $1,488,795 


The principal countries to which elec- 
trical products were sent last July, to- - 
gether with the values of these exports 
are as follows: 


—ELECTRICAL— 
Ap- Ma- 

Exported to— pliances. chinery. 
United Kingdom ............. $°35.654  $21.S& 
Other European countries..... 32,537 27.317 
Canada & catewkwnd ean ak kore wed ee 230,588 149,529 
MENICO. gou daina IA UPER ET OENE ee 120,607 135,026 
Cubha eree ee as Oe a ee s 71,955 24.757 
BEZI AEL a wk OR bee es ee 134,917 7,959 
Other South American coun- 

n E K Sed EE E A E 42,689 13,482 
PAPA e 656554 Beh Ew A Rs 67,185 168,014 
British Oceania ...sssess erse tees 58,516 
Other countrieS ..........000. 102,185 138,952 


Colorado Electric Light Power and 
Railway Association. 

Preparations are all completed for 
the eighth annual convention of the 
Colorado Electrice Light, Power and 
Railway Association, which will be held 
at the Hotel Colorado, Glenwood 
Springs, September 21-23. 

Following is a list of papers which 
will be read at the meetinges: 

“Storage Batteries in Street Railway 
and Central-Station Work,” by T. A. 
Warfield, general manager of the Colo- 
rado Railway Light and Power Com- 
Trinidad. 

“Nome Observations on Cultivating 
Friendly Relations with the Public,” 
by J. M. Connelly of the Denver Gas 
and Kleetrie Company, Denver. 

“Mazda Street Series Lighting,” by 
R. L. Jones, General Electric Company, 
Denver. | 

‘High and Low-Tension Pole Lines,” 
hy J. ©. Lawler, New York, N. Y. 

“The Place of Rotary Condensers and 
Induction Generators in Transmission 
Systems,” by H. L. Allen, General Elee- 
trie Company, Denver. 

e a 
Cleveland May Have Four-Cent Fares. 

Owing to the fact that large deficits 
have resulted from the three-cent fare 
on the Cleveland Railway Company, it 
has been found necessary to discharge 
200 track men. The three-cent fare 18 
assured until December 1, but at that 
time if the surplus is inadequate the 
rate will be raised to four cents. 
Cae n 

August Copper Exports. 

Exports of copper for the month of 
August were 27,976 tons, against 22,839 
in August, 1909. 
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Physical Laboratory of the National Electric Lamp Association. 


A Laboratory for Research in Illumination and Electric Lighting. 


In the eity of Cleveland, Ohio, at the 
northeast corner of Hough Avenue and 
Forty-fitth Street, N. EL, stands a mod- 
est building onee used by Charles F. 


Brush in the early history of the elec- 


trie hehting industry as an office and 
laboratory. Today this property is 
in the hands of the National Electric 
Lamp Association and is used as a phy- 
sical laboratory. 

The building is constructed of brick 
and consists of one story and a base- 


Oe Ree. 
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ment. It is surrounded by lawn and 
flower gardens, and adjacent to it there 
are two other buildings which are used 
for office’ purposes. A view of the 
laboratory is given in Fig. 1. Across 
the street the main building of the 
Association, containing the Engineering 
Department and offices, is located, and 
back of that is the factory building. 
The Physical Laboratory was estab- 
lished for the purpose of conducting 
Purely scientifie research in questions 


progress. 


pppoe 


MET TTE FADL bee 


connected with illumination and espe- 
cially of electrie lighting. It is no new 
thing to have a research laboratory 
connected with large industrial estab- 
lishments, but these are usually for 
the purpose of Improving the output 
or developing new avenues of industrial 
In contrast to this, the 


Physical Laboratory of the National 
Eleetric Lamp Association has been or- 
ganized for the purpose of instituting 
research upon lines whieh are not di- 
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rectly connected with the manufactur- 
ing end of the business. and for the 
purpose of investigation from a purely 
seientitie standpoint and the determin- 
ation of the truth and fects conneeted 
with this subject for the sake of mak- 
ing those facts known to mankind. 
The laboratory was organized in 
1908, and as its director was chosen 
Dr. Edward P. Hyde, who had formerly 
been in charge of the photometric 
section of the Bureau of Standards at 
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Washington. The work has already 
outgrown the building which it has 
occupied and rooms have been obtained 
in the larger building of the Engineer- 
ing Department. It is proposed in the 
not far- distant future to erect a new 
laboratory entirely devoted to this 
work and to locate it on the outskirts 
of the eity where there will be less 
disturbance of a mechanical nature. 
The laboratory is organized in three 
divisions with the idea of investigation 


A.. 
"a 


along three different lines. The three 
groups of problems whieh are to be 
considered are: (1) those that have 
to do with the production of luminous 
energy; (2) those that have to do 
with the utilization of luminous energy ; 
(3) those that have to do with the ef- 
fects of luminous and attendant radi- 
ation. In the first class come the in- 
vestigations of the laws of radiation 
and of the radiating properties of mat- 
ter. The problems in this elass are 
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purely physical. In the second class 
are investigations which touch on one 
side the physical production of light 
and on the other the physiological ef- 
fects, and this division of the work 
will embrace most of the scientific 
problems peculiar to illuminating en- 
gineering. Photometry, the study of 
the complex phenomena of color and 
color sensation, and investigation of 
the absorbing, reflecting and diffusing 
properties of matter come under this 
class. In the third class come the in- 
vestigations of the effects of light and 
other radiations upon the eye, the skin 
and upon microscopic organisms. 

The work of the first division is 
being carried on by Dr. C. F. Lorenz, 
who was formerly connected with the 
University of Iowa and afterwards 
studied for the doctor’s degree at Johns 
Hopkins University. He was also re- 
cently connected with Queens College 
at Kingston, Ont. The second diviston 
is in charge of Dr. Herbert E. Ives, a 
graduate of the University of Pennsyl- 
vania, and of Johns Hopkins, and 
formerly assistant physicist in the Bu- 
reau of Standards. Dr. Ives is assisted 
in this work by M. Luckeish, who 
is a graduate of Ohio State University 
and was formerly an instructor in the 
University of Iowa. The third division 
is in charge of Dr. Perey W. Cobb, 
who is a graduate of the Case School 
of Applied Sciences and of Western 
Reserve University, and is a specialist 
in physiological research. He was 
formerly lecturer on the special senses 
at Western Reserve University. The 
scientific assistant to the director is 
F. E. Cady, a graduate of the Massa- 
chusetts Institute of Technology, who 
was formerly assistant physicist at the 
Bureau of Standards. 

A recent acquisition to the staff is 
H. E. Worthing, who has just com- 
pleted his studies at the University of 
Michigan, where he went after taking 
a course at the University of Iowa. 

The instrument shop is in charge 
of William Wiirth, a mechanician who 
has had excellent preparation in the 
shops of the Société Genevoise in 
Switzerland, and the Adam Hilger 
Company in London. A stenographer 
and a laboratory helper complete the 
staff of the laboratory. 

The rooms of the laboratory are pro- 
vided with all the facilities necessary 
for research work of this kind. Alter- 
nating and direct current, both from 
generators and from storage batteries, 


ELECTRICAL REVIEW AND WESTERN ELECTRICIAN 


are available at various voltages. Plug 
switchboards in each building provide 
for the distribution of current to any 
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vacuum system is to be installed. The 
buildings are heated by hot water, and 
hot and cold water are available at 


FIG. 2.—THE DIRECTOR'S OFFICE. 


point where it may be required, and in 
addition to the usual switch outlets 
there are, at various points on the walls, 
outlets consisting of sockets mounted 


numerous faucets. The use of double 
shades of green and black material re- 
spectively at the windows, serves to 
completely exclude outside light when 


FIG, 3.—THE LIBRARY. 


on the wall without fixtures and ready 
for the insertion of a plug with at- 
tached cord at any time. Both natural 
and artificial gas are available and a 


that is necessary. The rooms 1 the 
new building have high ceilings and are 
well lighted. Overhead from wall to 
wall there are in some of them stretched 
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wires which serve the purpose of sup- 
porting loose cord which can be run 
from one part of the room to another 
without getting into the way of per- 
sons moving about. 

In the original laboratory building 
there are five rooms upon the first floor 
and three in the basement. On the first 
floor is the director’s office, which is 
tastefully furnished and illuminated 
with Mazda lamps and Holophane re- 
flectors supported on fixtures of unique 
design. Opening into this room is a 
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ratory. Bound volumes of the back 
numbers of these periodicals are being 
secured as fast as possible, and in ad- 
dition, all the valuable treatises on the 
subjects of interest to the men con- 
cerned are being accumulated. Adja- 
cent to these are the rooms used for 
laboratory purposes. 

In the basement of the building there 
are in addition to the laboratory rooms, 
an instrument shop which is well 
equipped for all the needs of the 
laboratory, a vault which has been 
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own supports resting directly upon the 
floor. The ways are perfectly straight 
and to them may be clamped the sup- 
ports for screens and photometer. 
Velvet screens are used between the 
sources of light and the photometer 
to exclude extraneous light. The pho- 
tometer is of the Lummer-Brodhun 
form and the comparison lamp moves 
with the photometer and is thus main- 
tained at a constant distance from it. 
A view of this photometer bench is 
shown in Fig. 4. 


FIG. 


vault which serves the purpose of a 
storeroom for valuable apparatus, 
where it is safe from molestation and 
from danger of fire. The adjacent 
room contains the library. Here are 
received about eighty periodicals, in- 
cluding all the well known journals 
devoted to electric lighting, physical 
science, illumination and related sub- 
jects, and also a few of interest to the 
office force of the Association, for the 
use of this library is not restricted to 
those connected with the physical labo- 


4. -OSCILLOGRAPIHE, 


PHOTOMETER-BENCH., 


utilized as a dark room for photo- 
graphic purposes, and an additional 
vault whieh is used as a balance room, 
and in which an approximately con- 
stant temperature can be maintained. 
The balanee is of Ruprecht make, has 
a capacity of 200 grams and is sensi- 
tive to 0.05 milligram. This room has 
solid brick walls on all sides. 

There is now set up in this basement 
a photometer bench which was de- 
signed especially for the purpose. The 
frame is entirely metal and has its 


SPECTROPHOTOMETER AND PUMP, 


A set of sector disks has been pre- 
pared in the instrument shop for use 
with this photometer. Each disk has 
six openings of the same size, varying 
from two degrees to fifty degrees in 
the different disks. Cover plates en- 
able the operator to close two or three 
of the Openings in the disk, thus mak- 
ing it possible to secure almost any 
desired fraction of the 360 degrees. 
The front surface of each disk has been 
graved in circles close together, giving 
a surface which has very little regular 
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reflection to disturb the observations. 
Where the slits are very narrow, as 
for openings of two or five degrees, 
any irregularity in the edges will make 
an appreciable error in the exposed 
area. To obviate this, the edges of the 
openings are formed by strips of steel 
whieh have been ground perfectly 
plane and screwed in position on the 
disk. 

In the foreground of Fig. 4 can be 
seen an apparatus which has been set 
up for spectro-photometric investiga- 
tions. This is being used in an inves- 
tigation of the corrections which should 
be made for impurity of the spectrum 
lines used in this kind of work. The 
source Investigated is balanced against 
the comparison source using slits of 
definite width and securing equaliza- 
tion of illumination by means of a 
sector disk whose openings vary in 
length with the radius, as can be seen 


5.—PERIMETER. 


FIG. 


in Fig. 6. The sector disk may be 
moved horizontally in front of the slit 
to secure a balance, and the openings 
have the form chosen in order to give 
a more nearly constant percentage 
change of illumination for a definite 
linear shift. 

For evacuating purposes the labora- 
tory is supplied with a Gaede mercury 
pump. To this is attached a blower 
which is utilized for preliminary ex- 
haustion to a pressure of about four 
millimeters. The mercury pump, which 
is of the rotary form with sections for 
entrapping the air, is then put in oper- 
ation and a six-liter flask attached to 
a 300-cubic-centimeter gauge ean be ex- 
hausted to a pressure of 0,004 milli- 
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meter of mercury in five minutes and 


to 0.00001 millimeter in fifteen min- 
utes. 
An oscillograph of the Siemens- 


Blondel form contains two galvano- 
meters and can be used for either vis- 
ual observation or for making photo- 
graphic records. 

The instrument shop is equipped with 
a 2-ineh Barnes drill-press; a Wiley 
high-speed friction drill-press; a 14- 
inch Hendey-Norton engine lathe with 
complete set of attachments; an 8-inel; 
Rivett precision back-geared bench 
lathe; a No. 114 Brown and Sharpe 
universal miling machine with com- 
plete attachments; a Willey beneh 
grinder of corundum; a wood-working 


bench, anvil, blast lamp and other 
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of different colors with white light are 
made by different observers by each 
method, the purpose being to determine 
whieh method gives the more correct 
results and what errors may be in- 
volved in each. The differences he- 
tween the results by the two methods 
are found to vary in different parts of 
the spectrum, not only in magnitude 
but in direction. The spectroscope used 
has an adjustable slit, which is varied 
until a balance is obtained. The rapid- 
ity of flicker is measured by a Weston 
tachometer. . 

Another apparatus is being used to 
examine the phenomena of phosphor- 
escence and especially of the rate of 
decay. Sidot-blende is the principal 
substance which has been used so far 


FIG, 6.—SPECTROPHOTOMETER. 


minor accessories. Kach machine-tool 
is separately driven by direct-current 
electrie motor at 110 volts, and is 
lighted by an individual ceiling-lamp. 
The shop is shown in Fig. 7. 

In the building of the Engineering 
Department four working rooms. a 
photographic dark room with special 
ventilating facilities, and a hall-room 
containing tools and work-bench, have 
been secured. 

There is one apparatus which is 
being used for the investigation of 
color sensibility curves by two differ- 
ent photometric methods. The appar- 
atus is so set up as to combine a flicker 
photometer with an ordinary equality- 
of-brightness photometer. Comparisons 


in this investigation. It is well known 

that phosphorescence is excited by. 

radiation in the blue end of the spec- 

trum and that the longer rays in the 

red end and in the infra-red have the 

effect of destroying phosphorescence. 

That is, if this kind of radiation im- 

pinges upon a phosphorescing surface 

the light is extinguished. Whether 

this extinction requires an appreciable 

time or takes place instantaneously is 

one of the problems to be solved. The 

apparatus includes a photometer for 

measuring the brightness of the phos- 

phorescent surface, and the variations 

with time are noted. ! 
A coneave grating six feet in focal 

length and containing 14,438 lines to 
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the inch, made by Rowland. has been 
secured. 
The work of Dr. Cobb is at present 


concerned with the investigation of 


visual acuity in the presence of ex- 
traneous light ineident at different 
angles. The apparatus used for this 
purpose is known as a perimeter and 
is illustrated in Fig. 6. The test object 
is placed at the center of the large are. 
The illumination is varied by using a 
small adjustable lamp. The test object 
consists of two plates, each ruled with 
a great number of fine parallel lines 


angular relation of which to the test 
object can be read off on the graduated 
frame. 

In addition to the apparatus already 
mentioned, the equipment of the labo- 
ratory includes the following: a set of 
resistance standards, potentiometer, 
Wheatstone bridge, decade resistance 
boxes of 100,000 and 10,000 ohms, all 
made by Otto Wolf of Berlin; type K 
potentiometer and several galvano- 
meters made by Leeds and Northrup: 
an assortment of portable electric 
measuring instruments of the Weston 
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Chatelier and the Holborn-Kurlbaum 
types; thermal couples standardized at 
the Bureau of Standards; a Sehmidt 
and Haenseh, four-part photometer 
disk; a Siemens & Halske ticker pho- 
tometer with self-contained motor. A 
set of standardized incandescent lamps, 
to be used as photometrie standards, 
has been ordered from the Bureau of 
Standards. The laboratory also posses- 
ses a number of eleetrie furnaces. Two 
of these are intended as black-body 
furnaces: one is wound with the usual 
form of platinum strip and the other 


close together. The lines are too fine 
to be seen individually by the naked 
eye, but by turning one of these plates 
so that the lines form a small angle 
With respect to the other plate the 
interference of the light causes a series 
of dark bands to be visible. The width 
of these depends upon the angle be- 
tween the two plates and ean be ad- 
justed by the operator so as to give a 
test object of any desired size. 

The glare in the field of vision of the 
Observer is provided by a lamp which 
is swung around the circumference of 
the perimeter to different positions, the 


FIG. 7.-INSTRUMENT SHOP. 


type: a o0-ampere hot-wire ammeter 
with shunts for 100 and 250 amperes, 
and a dynamometer also supplied with 
shunts, both made by Hartmann and 
Braun; a DuBois-Rubens shielded gal- 
vanometer with hight and heavy sus- 
pensions, various coils of different re- 
sistances, two sets of control magnets 
and a set of shunts; a Zeiss comparator 
with length standard: a standard Feuss 
barometer; linear and surface bolo- 
meters; a linear thermopile: a set of 
mercury thermometers reading up to 
530 degrees centigrade, made by Haak 
of Jena; optical pyrometers of the Le- 


consists of a platinum evlinder with 
magnesia outside and inside. It is used 
with heavy current and a transformer 
and was supplied by Hereaus. The 
black body portion is thirty centimeters 
long and has an opening one centi- 
meter in diameter. A Feuss spectro- 
meter table intended for investigation 
of radiation of long wave lengths is 
supplied with a mirror telescope, a 
bolometer eve-pieee, roek salt and 
fluorite prisms. This fluorite prism is 
a very fine specimen 6.5 centimeters 
on the edge and 3.5 centimeters high 
and was supplied by Zeiss. 
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THE COOPER HEWITT LIGHT 
TRANSFORMING REFLECTOR. 


AN EPOCHAL ADVANCE IN THE SCIENCE OF 
ILLU MINATION. INTERVIEW WITH DR. 
PETER COOPER HEWITT, WHO EXPLAINS 
HIS REMARKABLE METHOD OF SUPPLE- 
MENTING AND COMPLETING THE SPEC- 
TRUM OF MERCURY VAPOR AND OTHER 
LIGHTS BY SUPPLYING DEFICIENT WAVE 
LENGTHS BY TRANSFORMATION OF LIGHT. 
THE PHENOMENON OF FLUORESCENCE 
PRACTICALLY APPLIED. 


The mèrcury-vapor light, developed 
many years ago by the well-known in- 
ventor, Dr. Peter Cooper Ilewitt, has 
long been recognized as a light of high 
efficiency of energy transformation. Its 
ne ie richness in the more 
highly actinic wave lengths, notably 
blue and violet, has rendered it of great 
value in photography and photo-engrav- 
ing; and its low intrinsic brilliancy and 
great diffusion singularly adapt it to 
special uses. The Cooper Hewitt lamp 
is familiar to the electrical public. It 
consists of one or more glass tubes one 
inch in diameter and varying from two 
to five feet in length, highly exhausted 
of air, but containing mercury vapor, 
with metallic mereury: forming one elec- 
trode, and mounted with ingenious 
starting mechanism and a white enam- 
eled trough reflector. | 

A representative of the ELECTRICAL 
REVIEW AND WESTERN ELECTRICIAN 
last week interviewed Dr. Hewitt at his 
laboratory in the Madison Square Gar- 
den Tower, New York City, in regard 
to a marked improvement in the science 
of illumination which this inventor has 
recently accomplished. This improve- 
ment consists in altering the color of 
lights: of the character of the mercury- 
vapor light to a close approximation of 
daylight—completely remedying the 
greenish glare that has been character- 
istic of the light hitherto—by using a 
special reflector to supply red rays, en- 
tirely lacking from the original source 
of radiation. 

‘“‘How is it possible?’’ the inventor 
was asked, ‘‘to put into a mercury-vapor 
light what is not there—the wave- 
lengths at the red end of the spectrum ? 
Ordinary incandescent lamps have been 
grouped with mereury-vapor tubes to 
improve the color of the light by sup- 
plying the rays which are not emitted 
by the present commercial Cooper 
Hewitt lamp; but how ean any external 
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device, such as a retlector, supply these 
rays?” 

‘By transforming light by means of 
the phenomenon of fluorescence, appli- 
cable not only to the light from the 
mercury-vapor, but to the enriching of 
any light having a deficient spectrum,”’ 
rephed Dr. Hewitt; ‘‘that is the answer 
to your question, in two words.’’ 

‘‘It is true,’’ he continued, ‘‘that the 
light emanating from mercury vapor is 
deficient in certain wave-lengths, par- 
ticularly in the red region of the spec- 
trum, which are necessary in order to 
approximate daylight; and although the 
absence of the red rays has rendered the 
light ‘cool’ and restful to the eyes of 
draftsmen, machinists and certain other 
workers, the deficiency has, on the other 
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hand, been a stumbling-block to what 
may be termed its social use, and to uses 
where the correct rendering of the day- 
light color-values of fabries and objects 
was of importance (as in matching tex- 
tiles). It is also true that incandescent 
lamps have been employed as auxiliary 
light sources, to supplement the Cooper 
Hewitt light by adding their abundance 
of red rays. But my present method is 
totally different, in that it employs a 
transforming reflector as an auxiliary 


light source ; and this reflector, being ex- 


cited by the light from my lamp. radi- 
ates red rays. The primary light 
source operates to supply its own defici- 
ent wave-lengths by exciting the reflec- 
tor as a secondary light source. |] em- 
ploy a reflector of fluorescent material, 
mounted behind the mercury-vapor tube 
so that the hght emitted from the ap- 
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paratus as a whole consists of the orig- 
inal radiation from the glowing mer. 
cury vapor, plus the radiation of trans- 
forming wave-lengths from the re- 
lector. An English patent! just issued 
to me is entitled ‘Improvements in Light 
Transforming Reflectors.’ The fluores- 
cent reflector, energized by the radiation 
of wholly different character, so that the 
resultant illumination from both sources 
is a close approximation to the ideal 
white light known as ‘daylight’—a 
rather misleading term, by the way, 
since daylight is a variable illumination 
term, both in intensity and quality.” 

In order to make clear the modus op- 
erandi of his invention, Dr. Hewitt was 
asked to go into the general subject of 
fluorescent materials, and did so sub- 
stantially as follows: 

It is important to distinguish between 
the action of a mere light-absorbing 
surface, such as a piece of black cloth, 
which transforms impinging light waves 
of all lengths into heat, and true fluor- 
escence. In true fluorescence the trans- 
formation is selective from one set of 
waves of a given range of lengths to 
another set of waves which have differ- 
ent lengths, generally longer, and which 
may all be in the visible spectrum, and 
having the axis of propagation gener- 
ally at a considerable angle to that of 
the impinging wave-train. A material 
which exhibits true fluorescence then be- 
comes itself a secondary light source; 
and a practically important fluorescent 
light source would be a highly fluores- 
cent material which, receiving superla- 
tively rich in a group of wave-lengths, 
A, but abnormally deficient in another 
group, B, (present in the spectrum of 
our ideal illumination, daylight), trans- 
forms 4 into B. A fluorescent material 
of this kind, physically arranged to give 
back its transformed radiant energy 
with good efficiency, would obviously 
become a valuable auxiliary to the origi- 
nal source of radiation. Dr. Hewitt’s 
recent work has been to develop such 
fluorescent materials and use them in 
reflectors for the mereury-vapor tube; 
and the result has been that, with the 
addition of this reflector, the resulting 
composite light approximates daylight 
in quality to a remarkable degree. 

At this juncture Dr. Hewitt indicated 
hanging from the ceiling a single mer- 
cury-vapor tube in the customary posl- 
tion—slightly inclined to the horizontal 
—equipped with an over-arching reflec- 


1 Patent No. $,449, dated July 28, 1910. 
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tor of the light transforming construe- 
tion, embodying his invention, He point- 
ed out that the refleetor consisted of a 
white surface of kalsomine or enamel, 
giving diffused reflection, coated with a 
film of a suitable fluorescent material. 
This tilm may consist of transparent ma- 
terial, such as contains cellulose com- 
pounds, properly associated with other 
material and tinted with rhodamine, 
under certain manipulative precautions. 
He laid on the table for inspection a 
varnish-film tinted a peculiar bright red 
by the dye, and showing a decided fluor- 
escence by a pink tinge at the edges and 
wrinkles. Upon drawing down the win- 
dow shade and illuminating the light 
transforming reflector by the tube, the 
resultant illumination on colored fabrics 
spread on the table beneath the light 
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(samples of silk of many different col- 
ors, aud wool hangings), gave the effect 
of daylight. This close resemblance 
was strikingly, evidenced by the fact 
that the eolors of the fabrics under this 
light were very nearly the same as under 
daylight. whereas many of the colors 
ithe red, blue and violet shades particu- 
larly) were wholly different under the 
light from an ordinary mereury-vapor 
tube and under the light from carbon- 
filament and tungsten lamps. 

These tests with colored fabries, show- 
ing the close approximation of the new 
light to the daylight coming ìn at a large 
north window, were confirmed by tests 
with a spectroscope, in which the effect 
of the fluorescent reflector was shown 
in introducing the missing red end of 
the solar-spectrum bands lacking in the 
light of the ordinary mercury tube. 

It was clear from this demonstration 


that Dr. Hewitt had succeeded in cor- 
recting the deficient color value of the 
mereury-vapor light, through having 
constructed a light transformer capable 
of receiving light as a retleetor, trans- 
forming it. and emitting it as trans- 
formed light in the desired direction, 
with the above deserihed result. 

“How much light is emitted from the 
refleetor?’’ Dr. Hewitt was asked. 

“It varies, but may be about the same 
amount of red and orange light as given 
by four standard candles, from each 
square inch of the reflector.’” he re- 
plied. 

The same light transformer is appli- 
cable to other light sources which are 
now in eommon use, but whieh have a 
spectrum which is ill-balanced for many 
of the purposes for which they are em- 
ployed. 

Dr. Hewitt's 
means of 


Inventions comprise 
light Waves 
from a source into light waves of a de- 
sired character, and means for emitting 
the transformed light waves from the 
transforming material; whereby light 
of a certain color value is added to the 
heht coming directly from the source, 
supplementing the latter so that the re- 
sultant light has a desired color value. 


transforming 


In a former patent? he has described’ 


means of obtaining a transformation of 
waves of certain lengths by means of 
Huorescence, and for mingling the ceon- 
verted waves with those from the source 
of light. Ehs present invention relates 
to improvements with respect to ìn- 
creasing the commercial efficiency of 
the hght transformer, and with respect 
to the producing or increasing of de- 
sIrable rays (the red rays specifically ) 
by associating the quality of light dis- 
persion with the phenomenon of fluo- 
rescence, 

This invention has really three sides: 
First, utilizing the property of thores- 
cence for transforming wave-lengths of 
light; second and third, producing high- 
Iv thiorescent material in usable form— 
that is, sufficiently durable to be eom- 
mercially practicable—and causing this 
material to emit the transformed light 
efficiently. The materials which Dr. 
Hewitt has developed consist of sub- 
stances capable of promoting fluores- 
cence united with suitable carrving ma- 
terials. and with additional media which 
promote the fluorescence by modifying 
the conditions of the carriers; and 


2 United States Patent 907,595, dated Decem- 
ber 22, 1908, for Method of Producing Colored 
Light-rays. 
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these materials have been rendered ef- 
fective in the construction of light- 
transforming reflectors by applying 
them to light-dispersing retleeting sur- 
faces, as distingnished from image- 
reflecting surfaces. The function of 
light dispersion may, however, be pro- 
duced by one composite substance, in- 
stead of by a lhght-dispersing body 
separate from the fluorescent material. 

It is interesfing to dwell upon this 
property of Huorescence in the possibil- 
ities of usefulness just indicated. In 
the ordinary incandescent-lamp filament 
we have an energy trasformation from 
electrical energy applied at the treminals 
of the filament into radiant energy, of 
Which we utilize a certain range of the 
shorter wave-lengths, in other words, 
electrical energy expended on the fila- 
ment for the sake of light emitted from 
the same. The experiments that have 
culminated in this new system demon- 
strate that in the expenditure of radi- 
ant energy in a fluorescent substance, 
there to be transformed into radiant 
energy of another range of wave- 
lengths, we have also another useful 
energy transformation and one which 
is of very great promise in the art of 
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illumination. The fluorescent substance 
becomes an energy converter, whieh, 
like the lamp filament in the compari- 
son cited, does its work molecularly ; 
and its value consists in reclaiming 
radiation which is ordinarily objee- 
tionable, eonverting the same into an 
enrichment of the light which “levels 
it up? in quality so that it becomes most 
desirable. By this light transformer it 
becomes possible to supplement light 
from a source which may be deemed de- 
ficient in some respect. in the easiest way, 
that is, by reflection. 
—_—— oe 

The Otterspool hghtship, loeated be- 
tween the southern terminus of the 
Liverpool dock system and the Garston 
docks on the River Mersey, in England, 
will shortly be replaced by an electrie- 
ally operated fog-bell. The cost of the 
latter is estimated at. $1,430. 
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THE STATUS OF HETEROCHRO- 
MATIC PHOTOMETRY. 


BY HERBERT E. IVES. 


In the study of every experimental 
problem there arrives a stage when it is 
well to ask anew some of the questions 
Which prompted the first experiments. 
This stage does not necessarily corre- 
spond to the solution of the problem 
With the ac- 
fresh 


as conceived at the start. 


quisition of knowledge comes 
light. The problem may take on new 


aspects; it may be necessary to devote 


attention to points unknown or con- 


sidered of small significance at first; 
the goal originally striven for may be 
clearly seen to be unattainable. When 
this stage of fresh light is reached one 
of the most helpful steps is to ask anew 
such questions as: What are the dif- 
fieulties?? **By what methods is so- 
lution apparently possible?” ** What 
may we expect the character of this 
solution to be, as to its completeness 
and eonvenience? The answers to 
each of these questions will probably be 
different from those given when the 
questions first were asked. With the 
new answers the efforts of experiment- 
ers may take a different path. The so- 
lution of the problem may, therefore, 
be brought much nearer than by con- 
tinuance along the lines” originally 
planned. 

These remarks apply to the present 
condition of the problem of heterochro- 
matie photometry. In respect to the 
difficulties involved, the possible meth- 
ods of solution, and the character of 
solution to be expected, our knowledge 
has been much inereased since the prob- 
lem first reached importanee. This 
greater knowledge has complicated and 
altered matters so that to each ques- 
tion a different answer must be given 


from that suggested at the start. The 
difficulties have multiplied with our 
knowledge of their nature. Several 


different methods of heterochromatic 
photometry are available, but their dif- 
fering criteria complicate rather than 
simplify the problem. The possibility 
of one simple and universal solution of 
the matter is probably less than ever. 
In this article our present knowledge 
of the problem of comparing illumina- 
tions of different color is reviewed in 
order to indicate what in the light of 
that knowledge we can expect in the 
way of a practical solution. What we 
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do know will be contrasted with what 
we still need to know in order to ap- 
proach such solution as now seems pos- 
sible. In short, the attempt will be 
made to outline the experimental work 
which remains to be carried out, so that 
we may have a satisfactory basis for 
ineasuring the luminous intensity of a 
carbon lamp. a flame are, or a Moore 
tube. | 

The difficulties in making compari- 
sous of colored lights are partly physio- 
logical, partly psychological. To take 
the latter first, we note that the eye can 
equate, but it cannot appraise. Now, 
lights of different color cannot be 
duly equated. For purposes of descrip- 
tion, an illumination may be analyzed 
into hue or tint, saturation or purity, 
and luminosity, but this analysis can- 
not be carried out physically. We ean- 
not filter out the luminosity or bright- 
ness and equate it in à photometer with 
another brightness. Only in the one 
case where the illuminations are of the 
same hue and saturation may the 
brightness be compared, and then it is 
with a very satisfactory degree of ae- 
curacy. As soon as we attempt to 
equate illuminations of different hue 
and saturation we face the difficulty of 
mentally estimating or filtering out the 
quality of brightness. This mental pro- 
cess is accomplished only with practice, 
and the result may vary with different 
individuals or in the same individual at 
different times. While with small eolor 


‘differences and with practice an ob- 


server may aequire a fairly definite 
eriterion, there is no guarantee that this 
will agree with that of other observers, 
or that it is the mght eriterion. The 
difficulty is akin to comparing the loud- 
ness of a sound with the sweetness of 
a perfume, or to etstimating tempera- 
tures with varying degrees of humidity. 
The psychological difficulties apply 
with the greatest force to equality-of- 
brightness comparisons. so that the 
principal moral to be drawn from their 
study is that for heterochromatic pho- 
tometry some method other than direct. 
comparison should be sought. We shall 
shortly discuss some other methods. 
The physiological difficulties may be 
listed as the Purkinje effect; the yellow- 
spot effect ; adaptation; fatigue; and 
finally, color blindness. We need hardly 
do more than outline these in order to 
draw our conclusions. Due to the Pur- 
kinje phenomenon the relative bright- 
ness of different colors varies with the 
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illumination, so that a red may be 
brighter than a green at high illumina- 
tion, but darker at low. Due to the 
yellow-spot effect, a red may be brighter 
than a green for a small field of view, 
darker for a large. With the eye 
adapted to darkness or to light, its 
power to distinguish colors varies. Con- 
tinued exposure to light of one color 
makes the eye relatively less sensitive 
to that color. These various effects are 
partly analogus to all physiological 
processes, partly due to the peculiar 
construction of the retina, which ap- 
parently possesses two sets of seeing 
organs—rods and cones—irregularly 
distributed over the field of vision, one 
set more active at high, the other at 
low illuminations. : 

With our present knowledge of the 
physiological difficulties, one conclusion 
becomes plain and cannot be too strongly 
emphasized. Our ultimate solution of 
the problem = must have embodied in 
it specifie statements of the field-size 
and illumination at which standard 
comparisons are to be made. Then, if 
possible, we should be able to calculate 
from measurements made under one set 
of conditions what the values would be 
under another. Certain it is that the 
relative brightness of two different col- 
can have no meaning unless we 
know whether the field of vision is 
large or small, whether the comparison 
was made at 0.1 meter-candle or 100 
meter-candles. 

Adaptation and fatigue probably 
play a much smaller part in photometry 
than do field-size and illumination, but 
they may enter to such an extent that 
for establishing standards of intensity 
for different colored illuminations, the 
observer’s physical condition will be of 
importance. As to color-blindness,it goes 
without saying that we must never ex- 
pect. color-blind observers to take part 
in measuring lights of different colors. 
It is, therefore, sufficient to start with 
that assumption and consider only the 
diffieulties—great enough—existing for 
observers of normal vision. 

We find, therefore, physiological fact- 
ors which, by their nature, would ap- 
pear to affect all color-blindness com- 
parisons, and psychological factors af- 
fecting the methods of photometry by 
equality-of-brightness or direct com- 
parison. The physiological factors can- 
not he evaded. At best we can only 
hope to know how to calculate from one 
set of eonditions to another, adopting 
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one set perhaps as standard, The psy- 
chological factors might be evaded by 
the discovery of other methods of color 
photometry. Other methods have been 
developed and will next ovcupy our at- 
tention, 

There are at present four methods of 
heterochromatic photometry. The equal- 
itv-of-brightness method, as with a 
Lannmer-Brodhun 
Hieker photometer; the method by vis- 
ual acuity; and the methods by critical 
frequency of flicker. Of these the last 
three evade the psychological difticul- 
ties of the first, for a side by side eom- 
parison is not made. But it has been 
the irony of fate that in seeking meth- 
ods to avoid the difficulties of direct 
comparison other perplexing difficulties 
have been introduced. By all these 
methods similar results are obtained; 
colors have approximately the same re- 
lative brightness; vet the methods do 


photometer: the 


not exactly agree. More than that, they 
are differently affeeted by the physio- 
logical factors. Millar. Dow. Stuhr and 
others who have eompared the results 
given by these methods, find with each 
the Purkinje effect) different and the 
vellow-spot effeet different. The Purkinje 
effect is apparently less by the method 
of visnal acuity than by equality or 
brightness: still Jess, or even absent, 
With the flicker photometer. The vel- 
low-spot effect is less by the flieker than 
by the equality-of-brightness photo- 
meter. Henee it is now evident that 
we must not only decide on eertain 
standard physiological conditions for 
standard comparisons but we are also 
face to face with the necessity of de- 
eiding as to whieh photometrie method 
shall be employed. 

Before doing this one of the largest 
tasks in the problem of heterochromatie 
photometry must be faced. We know 
in a qualitative way that the criteria 
of the different methods differs. but in 
a quantitative way our knowledge is very 
meager. We should have eomparisons 
of the varions methods for a large range 
of illuminations., and for several sizes 
of photometric field. The same sizes of 
field and the same illuminations should 
figure in the test of each method. The 
importance of this will he realized when 
it is pointed out that in the light of our 
present knowledge, different as the re- 
sults of the different methods are, there 
is no evidence to show that at high illu- 
minations where the Purkinje effect is 
small, and with some size of field vet 


to be found, all these methods may not 
agree. There exists numerous combi- 
nations of field size and ilhamination, 
but few of whieh have been tried out. 
A word as to the details of this eom- 
parative test. It should be carried out 
With a fixed seale of color. Compari- 
sons of ruby-bulb and green-bulb lamps, 
or of mereury ares and carbon lamps, 
are hopelessly inadequate to point to a 
satisfactory solution of the problem. 
There as) but one entirely satisfactory 
scale of color, namely, the speetrum of 
a source of kuown energy distribution, 
Besides the advantage of its definite 
character, it has the great advantage 
that we may reasonably hope ultimately 
to calenlate from results applying to a 
given spectrum, to the results obtained 
from any other spectrum. Hence with 
the so-called) sensibility curves of the 
eye obtained from a normal speetrum 
by different) photometrical methods, at 
different iMuminations and for different 
field-sizes, we will have a complete eom- 
parison of the methods. From this we 
can hope to caleulate our corrections to 
apply to measurements made by any 
one method in order to’ obtain. the re- 
sults that another method, less appliea- 
ble but more desirable, would give. 
Suppose that we have obtained this 
eomparison, the next question that 
arises is ` Whieh method is best, or 
right, if there are any right or wrong 
This leads to one of the 


methods ?”’ 


fundamental queries which should pre- 
eede any investigation relating to exact 
What. constitutes a sat- 
isfaetory method of measurement? 

The first requisite of a method of 


measurement. 


measurement is sensibility or definite- 
ness. This is necessary for aeeuracy 
and reproducibility. In photometry the 
one-half per cent obtainable with a 
Lummer-Brodhun eontrast photometer 
may be taken as representing satisfac- 
The seeond requisite 
is that the numbers obtained by the 
measurement may be treated as arith- 
metical quantities, i e., two quantities 


tory sensibility. 


each measured equal to a third shall 
measure equal to each other, and the 
physical sum of two quantities (such 
as two illuminations) shall measure as 
the sum of the quantities measured sep- 
arately. This latter requirement is one 
present in all physical measurements 
hut is fully taken care of when the 
method of measurement allows of exact 
equation of known and unknown. In 
the measurement of colored lights, how- 
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ever, Where true equation is not always 
possible, for reasons outlined above, this 
requirement must be perfectly inves- 
tigated. Unless the method of 
measurement conforms thereto. it is ob- 
vious that illumination measurements 
with various colored lights must result 
in confusion, The eonfusion arising 
from a defect of this nature would be 
quite apart from the similar errors 
which, due to the Purkinje effect, may 
arise where the working illumination 
changes greatly from one measurement 
to another, 

A third requirement, applying in par- 
tieular to photometry, is that the num- 
ber given to the measured quantity shall 
correspond to some useful value. Bolo- 
meter measurements, for Instance, would 
meet both of the first two requirements, 
but would give no idea of a light 
source's value for giving the sensation 
of brightness, for revealing detail, or 
motion in the field of vision. 

Let us now apply these eriterta to the 
existing methods of heterochromatic 
photometry. Visual acuity and critical 
Hieker frequency are ruled out at once 
By neither 
method can differenees of illumination 
of less than twenty or thirty per eent 
he detected. They are fitted not for hight 
measurement, but only for deteeting 


by the first requirement. 


different orders of illumination. 
Visual acuity has rather frequently 
been proposed as a basis for eolor pho- 
tometry, on the assumption that we 
need heht principally for seeing detail. 
While this assumption may or may not 
be true in general, a clear distinetion 
must be made between using visual 
acuity as a basis for color photometry, 
and as a method of eolor photometry. 
As a method it would be very unsatis- 
factory, but, given some other satisfae- 
tory method of measurement, it might 
he possible, if desirable, to determine 
by numerous tests how the criterion of 
the latter differs from that of visual 
acuity. lt would then be possible to 
use visual acuity as a basis, although 
not as a method. Visual acuity bears 
somewhat the same relationship to a 
true method of photometry as the hand 
bears to the thermometer, as an instru- 
ment for determining temperature. 
The method of color photometry, by 
estimation of equality of brightness. is 
open to criticism on the first require- 
ment. The settings are too indefinite. 
for the psychological reasons given 
above. They are not nearly. so_indefi- 
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nite as settings by visual acuity, nor so 
indefinite as to totally bar the method, 
if no better offers. On the other hand, the 
Hicker photometer possesses in marked 
degree the quality of sensibility. Owing 
to its mode of action, the hue difference 
of the two illuminations compared dis- 
appears, leaving only the appearance 
of flicker, the point of disappearance of 
which is not a matter of individual 
Judgment in the way that estimation 
of brightness is in the presence of hue 
difference. It is in fact as though lumin- 
osity were filtered out from hue and 
saturation. The sensibility of the 
flicker method with different colored 
lights compares very favorably with its 
sensibility for lights of the same color, 
and with the sensibility of other photo- 
meters for lights of the same color. 

Taking up the second requirement— 
the additive quality—we need only con- 
sider the equality-of-brightness and 
flicker-photometer methods, the two oth- 
ers being already ruled out. Curiously 
enough, both methods have on test 
shown the sum of several illuminations 
to measure as the sum of each meas- 
ured separately. Abney, with a simple 
shadow photometer and with spectrum 
colors, found this true for the equality- 
of-brightness method. Tufts, by meas- 
uring a light as a whole and then dis- 
persed into a spectrum, found excellent 
agreement by the flicker method. 

When we add to the results of these 
tests the undoubted fact that all the 
methods given yield results which ap- 
proximately represent the same relative 
hght vaules for the different colors, al- 
though they do differ somewhat in their 
results one from another, we find our- 
selves seemingly in a position to select 
the best method of heterochromatic pho- 
tometry. We find, apparently, the 
eholee narrowed to the methods of 
equality of brightness and of the flicker 
photometer, with the advantage in favor 
of the latter because of superior sensi- 
bility. 

We are not, however, justified in com- 
ing to this conclusion as yet. More 
careful consideration of the work of Ab- 
ney and of Tufts, mentioned above, will 
show that their conclusions cannot be 
accepted as entirely general. Suppose 
that there did exist two methods, by each 
of which we could measure the elements 
of a light’s spectrum against an exactly 
similar but undispersed standard, and 
then could measure against this similar 
standard the light not dispersed into a 


metry. 
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spectrum. In the latter case we would 
perform a physical summation. In 
measuring the undispersed light, or 
physical summation, against the stand- 
ard we would compare lights of the same 
color, and so would obtain the same 
value by both or any methods of photo- 
Suppose we obtained in each 
case the result that the physical sum- 
mation and the arithmetical summation 
of the intensities of the dispersed ele- 
ments were identical. The physical 
summations measuring alike, the arith- 
metical must also be the same. But this 
ean only be true as a general proposition 
if the methods give like results for each 
element of the dispersed hght. In view 
of our present knowledge it would ap- 
pear that the equality-of-brightness and 
the flicker methods give somewhat dif- 
ferent results for different colors. 
Hence, either under entirely similar 
conditions the two methods do agree, or 
else the experience of Abney and Tufts 
are not universally true. | 

It is to be noted that these latter ex- 
periments were made with very small 
photometric fields and at unspecified and 
varying illuminations. It would, there- 
fore, not be surprising if repetition of 
their work under ordinary conditions 
should give different results. 

Reviewing now the conclusions here 
drawn, it appears that experimental 
work in heterochromatic photometry 
should be directed along two lines. First 
comes the accumulation of exact data 
as to relative results given by the avail- 
able methods under similar conditions. 
These conditions should include several 
different field-sizes and a large range of 
illuminations. The measurements should 
be made on a fixed scale of color, pre- 
ferably the spectrum of an illuminant of 
known energy distribution. Second comes 
the test of each method for the equality 
of illuminations, each measured equal to 
a third, and of the equivalent of the 
arithmetic and physical summation. 

With the completion of these experi- 
ments, which the writer is now carrying 
on, it is hoped to determine, not only the 
method which possesses most fully the 
characteristics of a good method of 
measurement, but also the relation of its 
criterion to the criteria furnished by 
other methods. 

So much for the lines of experiment 
now indicated as most likely to lead to 
some solution of the problem of hetero- 
chromatic photometry. It now remains 
to say something as to the character of 


Vol. d7—No. 11 


the solution we may expect. It is ob- 
vious that we ought not to expect sim- 
pheity as a characteristic of this fore. 
cast solution. Assuming that we have 
determined the photometer, the field- 
size, and the illumination with which 
standard comparisons are to be ear. 
ried out satisfactorily; these conditions 
will have to be adhered to always in this 
kind of photometry. It will not be pos- 
sible, as in homochromatic photometry, 
to take illuminations as they occur and 
then be practically indifferent as to the 
dimensions and character of the photo- 
meter. This, however, does not neces- 
sarily mean that practical measurements 
would themselves have to conform to 
these conditions. Probably the most 
practical solution of the diffculty will 
be the use of working standards of the 
color of the illuminants measured, or 
colored glasses to alter the comparison 
source of the photometer to the color of 
the other light. These working stand- 
ards or colored glasses would be cali- 
brated under the standard conditions 
above specified by observers of tested 
and normal color vision. Jn practice, 
with the use of these working standards 
or colored glasses, actual photometric 
comparisons would be carried out with 
light of one color, hence, in any type of 
photometer desired and by practically 
any skilled observer, even if partially 
eolor-blind. 

A discussion of color blindness has 
been purposely avoided here. But it 1s 
not out of place to remember that color 
blindness does exist, and that even ob- 
servers not noticeably color blind differ 
considerably in their color vision. 
Hence, the use of colored working 
standards offers an advantage arising 
from the fact that these standards or 
glasses can be calibrated by observers 
whose color vision conforms most closely 
to the average. So, while for purposes 
of calibrating these working standards, 
a standard photometer and method must 
be determined, it is open to question 
whether this photometer and method 
will be much used outside the laboratory. 
Will not the standard method of hetero- 
chromatie photometry bear much the 
same relationship to the practical method 
as the primary flame standard of lumin- 
ous intensity does to the more conveni- 
ent incandescent-lamp secondary stand- 
ard ? 

It is worth noting in passing that 
these suggested practical solutions are 
equivalent to the use of an energy 
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measuring lustrument iè . a bolo- 
meter) in conjunction with a eolored 
screen whose transmission ìs at each 
wave-length directly as the visual sen- 
sibility of an average eye under the 
adopted standard conditions. 

Some peculiar consequences of the 
procedure outlined above would be no- 
ticed under extreme conditions. If the 
standard method were by the ticker 
photometer, for instance, as now seems 
possible, a measurement made at low 
intensities, using such working stand- 
ards, might show a red and a blue illum- 
ination equal, which by straight com- 
parison of brightness were clearly not 
equal, nor would the illuminations be 
equally efficient from the standpoint of 
visual acuity. 

But such a state of affairs is inevita- 
ble from the nature of vision. No one 
method of heterochromatic photometry 
will give for all conditions the results of 
another inethod. While un this dis- 
cussion the difficulties and differences 
of the methods have been emphasized, 
it must be borne in mind also that under 
the best working conditions the results 
of the various methods are probably not 
greatly different, with any acceptable 
illuminants. It is. too, not unreasonable 
to expect that corrections to reduce the 
results of one method to those of another 
can be derived for those extreme con- 
ditions where the methods most differ 
and where a different criterion from the 
Standard one is actually called for. 

The conelusion, therefore, stands that 
the present problem is to determine, 
first, the method of heterochromati¢ pho- 
tometry which possesses to the fullest 
degree the requirements of a good 
method of measurement; second, the re- 
lationship of its criterion to the criteria 
of the other methods under the varying 
conditions which affect all such methods. 

Having considered what is to be déne 
in order to attain the complete solution 
of the problem, and the nature of the 
solution we may expect, a word may be 
said upon the situation existing until 
the experimental work above outlined 
is Completed. We are now face to face 
with the difficulties of making hetero- 
chromatie comparisons in the measure- 
ment of our most common illuminants. 
Some temporary solution is therefore 
demanded. This is perhaps best arrived 
at by the use of colored glasses or work- 
ing standards in the manner given 
above, these to be calibrated for the 
present by a standard method decided 


Fortu- 
nately, the more common illuminants 
are not so different in color but that 
comparisons by the familiar method of 
equality of brightness can be made in 
our standard photometers. Fortunately 
the most generally used precision labor- 
atory photometer—the Lummer-Brod- 
hun contrast photometer—is made with 
one uniform size of photometric field. 
Fortunately, too, the usual working illu- 
mination in laboratory photometry is 
sufficiently high to prevent the Pur- 
kinje phenomenon from entering to a 
serious degree. 


upou more or less arbitrarily. 


A femporary solution 
of the problem of calibration might, 
therefore, be stated to be the use of the 
Lummer-Brodhun contrast photometer, 
With a working illumination of five 
meter-eandles. employing for the pur- 
pose several observers of normal color 
vision, as determined by one of the usual 
tests of color blindness, such cas” the 
Holmgren wools. By common adherence 
to these conditions it should be possible 
for different laboratories to ealibrate, 
with very good agreement, working 
standards for the measurement of the 
more common gas and electrie illumin- 
ants. 

Calibrations of this sort cannot be sat- 
isfactorily made to meet all color differ- 
ences, and the calibrations made will 
be liable to change when the standard 
method is developed. Until, however, 
the standard method of calibration is 
decided upon, a semi-arbitrary method, 
of considerable appleation, is the best 
that ean be had. A method such as that 


outlined, involving calibrated working. 


standards (praetically the method in 
use at the Bureau of Standards and sev- 
eral Huropean laboratories) is certainly 
far preferable to the practice of leaving 
heterochromatic comparisons to be made 
with all sorts of photometers and all 
kinds of observers. It is, too, preferable 
to the other alternative of establishing 
entirely arbitrary standards of luminous 
Intensity. for cach color of illuminant. 
It goes without saving, however, that 
this semi-arbitrary- method of calibra- 
tion is to be looked upon merely as tem- 
porary. As our iluminants increase in 
number and variety of hue it is to be 
hoped that the resultant increased dif- 
ficulty of heterochromatic photometry 
will be met by the determination of a 
standard and satisfaetory method of 
measurement. It has been the object 
of this paper to point out how we may 
expect to decide upon this method. 


ELECTRICAL REVIEW AND WESTERN ELECTRICIAN oli 


ELECTRICAL NOTES FROM GREAT 
BRITAIN. 


BY OUR BRITISH CORRESPONDENT. 


The Physical Society of London at 
its July meeting had before it a paper 
by the president, Prof. H. L. Callendar, 
on “The Radiobalance: a Thermo- 
electric Balance for the Absolute Meas- 
urement of Radiation; with Applica- 
tions to Radium and Its Emanation.” 
The author exhibited at the meeting a 
disk radiobalance equatorially mounted 
for solar radiation; a laboratory pat- 
tern, with water or steam jackets, for 
determining the temperature coeffi- 
cients and for investigating the theory 
of the instrument: also a cup radio- 
balance, with which the heat produc- 
tion of radium and its emanation were 
demonstrated. The last-named instru- 
ment is capable of measuring the heat 
evolved from one milligram of radium 
to about one part in 1,000. 

Dr. W. H. Eeeles contributed a paper 
on the energy relations of certain de- 
tectors used in wireless telegraphy. It 
consisted of a record of the results of 
an experimental examination into the 
physical properties of the electrolytic 
detector, the zincite rectifier, the ear- 
borundum  reetifier, and a thermo- 
electric detector consisting of a light 
eontact between graphite and galena. 
The conditions of the experiments were 
generally identical with those arising 
in the ordinary employment of the de- 
teetors, and in particular, the quanti- 
ties of energy, given to the instru- 
ments, in the form of electrical oseil- 
lations were of the same order in these 
experiments as in actual practice. 
Three wavs of investigation were fol- 
lowed: The first eonsisted in applying 
to the detector an electromotive force 
whieh was gradually imereased, and 
measuring the current at each step. 
The second was to fix the electromotive 
force at some particular value, to send 
trains of oscillations of various energy 
values through the instrument, and to 
measure the intensity of the sound pro- 
duced in the telephone on each occa- 
sion. The third way was to send trains 
of constant energy value through the 
instrument while the steady electro- 
motive foree applied to it was varied, 
and to measure at each step the inten- 
sity of the sound produced in the tele- 
phone. These modes of investigation 
gave curves whieh Dr. Eecles called 
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respectively the steady-current curve, 
the power curve, and the sensitiveness 
curve. The author said that the chief 
fact brought to light was that the 
power curves of all the detectors were 
straight lines, which suggested that all 
the detectors were fundamentally ther- 
mal in their action. 

The National Telephone Company’s 
directors and staff, and also the staff 
of the Post Office, are in the midst of 
the details connected with that ‘‘gigan- 
tic industrial operation,’’ as the Post- 
master General has termed it, the trans- 
ference of the National system to the 
Government, which takes place in De- 
cember, 1911. Sir George Franklin, 
chairman of the National company, 
says that the inventory upon which the 
company’s claim will be founded is 
about to commence. A staff of about 
300, divided into groups, will probably 
be occupied for more. than fifteen 
months with the preparation of this 
inventory of the plant. In connection 
with the transfer, or the scheme of de- 
velopment which the Post Office has in 
hand as following naturally thereupon, 
the Post Office has opened a new tele- 
phone exchange at Glasgow with ac- 
ecommodation for 10,000 subscribers’ 
lines, to serve the Central District. It 
occupies the top floors of the Waterloo 
Street Post Office Building and will be 
known as the Central Exchange. It 
will contain the lines connected with 
the present Post Office Central Ex- 
change, also those connected with the 
Royal Exchange of the National com- 
pany, and all future exchange lines in 
the Central District except those al- 
ready connected with the Argyle Ex- 
change. The central-battery system 
has been adopted. The switch room 
has an area of 10,000 square feet. The 
switchboard consists of eighty-four 
operators’ positions, on which calls 
originated by Central subscribers will 
be dealt with, and thirty-six operators’ 
positions upon which incoming calls 
from other exehanges to Central will 
be effected. Under the exchange man- 
ager is a staff of supervisors, each tak- 
ing charge of a group of not more than 
ten operators. The Central battery 
consists of twenty Chloride cells of 
thirty-three plates each. For charging 
the battery there are two fifty-horse- 
power motor-generator sets, and the 
ringing of subscribers’ bells is effected 
by two half-horsepower motors driving 
alternating-current generators which 
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furnish two amperes at seventy to 
eighty volts. One of these ringing com- 
binations is driven from the public 
electricity mains, and the other from 
the Exchange central battery, as a safe- 
guard against breakdowns. A very full 
technical description of the Glasgow 
exchange equipment, which was made 
and installed by the Pell-Conner Tele- 
phone Works, of Salford (General Elec- 
tric Company, Ltd.), was published in 
the Post Office Electrical Engineers’ 
Journal for January last. 

The general manager of the Birken- 
head municipal electric tramways re- 
ports that he has been able to effect a 
saving of $11,000 per annum in work- 
ing expenses through closing down the 
South End generating station and using 
it as a substation only, and by reduc- 
ing the number of cars on the New 
Ferry route, single-deckers having been 
converted into double-deckers. The 
Newcastle-on-Tyne Corporation is going 
to ask for Parliamentary powers for 
running trackless-trolley cars for de- 
veloping certain districts; tramways 
will be subsequently laid if the results 
are considered to justify the cost. 
Weymouth Town Council is consider- 
ing schemes for running omnibuses 
(gasoline or electric), railless-trolley 
cars, or tramways in the town; incli- 
nation seems to tend toward tramways, 
which will cost $135,000. The Brad- 
ford Corporation has just issued a very 
full and interesting report on the sev- 
eral trackless-trolley systems that were 
inspected by its special deputation 
which went to different parts of the 
Continent last November to investigate 
the question. 

The efforts of the Incorporated Mu- 
nicipal Electric Association to secure 
general support from municipal author- 
ities in connection with the proposed 
application to Parliament for wiring 
powers to be ‘granted to all municipal 
electrical departments, are stirring up 
a good deal of discussion and some op- 
position. At Dundee in particular have 
the local electrical contractors shown 
fight in defense of their interests from 
the attacks of municipal trading. They 
have flatly contradicted some of the 
statements of the chief electrical engi- 
neers with regard to the proportion of 
additional supply business that they 
bring to the department. The archi- 
tects have joined them by protesting, 
through the Institute of Architects, 
against the Department’s officials going 
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behind the architects endeavoring to 
persuade owners of buildings to place 
their electrical work with the Depart- 
ment, promising low-priced contracts if 
they did so. The engineer has retorted 
that architects really bring his depart- 
ment very little work, and that owners 
should decide for themselves whether 
they will use gas or electricity. He also 
both said he would not be influenced 
by any nucleus of electrical contractors, 
and that if they were anxious to meet 
him on amicable grounds to arrive at 
an understanding, he was agreeable. 
The proposal to support the bill now 
stands adjourned for a month. Mu- 
nicipal councils in other towns also are 
not by any means unanimous in sup- 
porting interference with the business 
of the contractor. 

A short time ago reference was made 
in these notes to the improvement that 
was taking place in the position of the 
big power companies. The Lancashire 
Electric Power Company, which for 
years past has had a difficult task and 
has recently, under the chairmanship 
of H. F. Parshall, been rearranging its 
affairs somewhat, now reports additions 
to its connected load at the rate of 150 
horsepower per month for the past 
year, with an average of 200 horse- 
power per customer. The bulk of the 
business is in supply to cotton mills. 
It has now contracted for, but not yet 
connected, a further 1,800 horsepower, 
largely in connection with colliery in- 
stallations. The power house is at 
present only half-loaded; the load-fac- 
tor is thirty per cent. An expenditure 
of a further $15,000 on the power 
house has increased its working ca- 
pacity and its efficiency, and the coal 
consumption’ has been reduced by 
about twenty per cent, it being now at 
the rate of 3.35 pounds per kilowatt- 
hour generated. Many small local au- 
thorities in the area have lately trans- 
ferred their provisional electric light- 
ing orders to the company. 

ALBERT H. BRIDGE. 

London, August 26, 1910. 

——__4--o—_——_ 

The new King Edward’s Girls’ 
School, at Handsworth, England, will 
be entirely lighted and ventilated by 
electricity, according to the London 
Electrical Engineer. Two eight-horse- 
power and two five-horsepower motors 
will be used to drive the electric fans 
for the air-duct-and-suction system 
which is to be emploved. 
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LIGHTING THE MORGAN ART GAL- 
LERIES AT HARTFORD. 


SOME NEW IDEAS AS APPLIED TO INDIRECT 
LIGHTING. 


In the ELECTRICAL REVIEW AND WEsT- 
ERN ELECTRICIAN of August 6 there ap- 
peared a general description of the elec- 
trical installation in the Morgan Memo- 
rial Building, Hartford, Conn. In this 
article the novel lighting of the art gal- 
leries will be considered. 

The Morgan Art Galleries are located 
in the Morgan Memorial Building, 
which, together with the Colt Building, 
forms an addition to the Wadsworth 


FIG. 1—ARRANGEMENT OF LIGHTING CIR- 
CUITS IN NORTH AND SOUTH GALLERIES. 


Atheneum. This building is a gift 
from J. Pierpont Morgan and is de- 
voted to the housing and exhibition of 
works of art and to collections of rare 
books, natural-history specimens and 
other objects of instructive interest. 
The entire second-floor space is given 
over to picture galleries and to a spa- 
cious stair hall, which also is arranged 
for use as a gallery suitable for hang- 


ing large tapestries or similar exhib- 
its. 

There are three art galleries in the 
Morgan Building. Two of these are 
fifty feet long by twenty-eight feet 
wide and the third is thirty-four feet 
long by twenty-seven feet wide. The 
hall is forty feet by thirty-four feet. 
A fourth gallery is located in the Colt 
Building, a gift of the Colt estate; the 
dimensions of this gallery are thirty- 
eight feet long by twenty-three feet 
wide. 

No side windows have been provided 
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and copper and the sloping sides are 
glass. This arrangement of skylight 
and roof was adopted by the architect, 
Benjamin W. Morris, of New York, 
after an extended study of the subject 
and has proved very effective. 

In planning the artificial lighting, it 
was desired to depart from the usual 
unsightly, suspended trough reflector 
with its extremely uneven lighting and 
distortion of color effects, and to adopt 
some arrangement which would simi- 
late as closely as possible the effects 
obtained by daylight, both as to color 
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FIG. 2.—TYPICAL LIGHT DISTRIBUTION IN THE PICTURE GALLERIES. 
aa’—Normal Illumination on Wall. 
bb’—Normal Hlumination on Wall from Single Lamp. 
ec'—Normal [Illumination on Floor. 
dd'—Normal Illumination on Floor from Single Lamp. 


in any of these galleries, the lighting 
being accomplished entirely from over- 
head by means of large skylights. 
These skylights are about twenty-two 
feet above the floors, and the ceilings 
curve away from them on all four sides 
to form deep coves which meet the 
side walls tangentially. Above each 
gallery is a form of high mansard roof, 
the top of which is covered with tile 


values and light distribution on the 
pictures and architectural features of 
the room, and also to eliminate from 
the room all electric lamps and fixtures. 
Some of the considerations which final- 
ly led to the use of the method chosen 
were referred to in the previous article. 

In order to accomplish the result. 
advantage was taken of the space above 
the skylights and inside.the roof struc- 
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ture. Within these spaces specially 
constructed fixtures were hung, the 
lamps being supported in rows above 
the skylights and at a uniform distance 
from the glass. Fig. 1 is a plan of the 
arrangement of fixtures installed in the 
Morgan North and South Galleries, 
whieh arrangement is typical. It may 
be seen from the illustration that these 
fixtures are made up from standard 
conduit and condulet fittings. The fix- 
tures are supported at several points 
by rods attached to the roof structure. 
Each of these supporting rods is 
equipped with an insulating joint and 
turnbuckle for adjusting the distance 
between the lamps and the skylight. 

Various forms of lamps, including 
the are lamp, the Nernst lamp, the 
carbon-filament lamp and the tungsten 
lamp. were considered and froin these 
the tungsten lamp was selected be- 
cause of its close approximation to 
davlight in color effect, its steadiness, 
its adaptability to the conditions, its 
freedom from complication and fre- 
quent need of attention, and its high 
efficiency. Sixty-watt lamps were se- 
lected as the unit, as these are easily 
handled, readily obtainable and their 
use requires a sufficient number to give 
the necessary distribution of the lamp 
units. 

Having decided upon the general 
scheme of illumination and the Jamp 
unit to be employed, it was then nec- 
essary to design the lighting equip- 
ment in detail. 

In order to secure a type of glass 
which would serve best to prevent a 
spotted effect, either on the glass it- 
self when viewed from below, or on 
the walls, and which also would not ab- 
sorb an undue amount of hight, tests 
were made on a number of samples 
subinitted by the manufacturers, and, 
as the result of these tests, a rough 
wire glass, sand-blasted only on one 
side, was selected. As installed, the 
sand-blast surface is on the under side. 
This screen was found to be very effec- 
tive. even with the lamps supported at 
a distance of two feet above the glass, 
there being a total absence of spotting 
on the walls and verv little on the glass 
itself. 

Next to the determination of the 
total number of Jamps required for 
properly lighting the room, and per- 
haps of equal or greater importance, 
was the proper directing of the light. 

In previous installations along simi- 
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lar lines to this no apparent attempt 
has been made to direct the light ex- 
cept, perhaps, downward upon the sky- 
hght glass, with the result that the 
floor has been flooded with light at 
the expense of the walls. For certain 
installations, such as _ railroad-station 
Walting-rooms, auditoriums and rooms 
generally where a downward light over 
the entire floor area is desirable, this 
arrangement is satisfactory, but where 
the objects to be illuminated are en- 
tirely upon the walls, as was the case 
in this installation, any excess of light 
thrown upon the floor is not only a 
waste, but worst still, has the effect, 
both by comparison and by contract- 
ing the pupils of the observer’s eyes, 
of producing a sense of dimness in the 
very place where good lighting is re- 
quired. 

After a search and some experiment- 
ing among the several types of reflec- 
tors available, a concentrating form 
of opaque, mirror-lined reflector of the 
so-called ‘‘double-angle’’ type was se- 
lected. This includes, as a part of the 
reflector, a lamp socket with a trun- 
nion joint interposed between the 
socket body and the nipple. 

The selection of the reflector, the 
angle at which it was inclined and also 
the number and arrangement of the 
lamps were determined by calculations 
based upon the candlepower curves of 
the lamps with their reflectors and the 
absorption and distortion of this light 
distribution by the glass sereen, the 
selections being made with the object 
of obtaining as nearly uniform illumi- 
nation as possible on the side walls, 
combined with the minimum lighting 
of the floor: 

These results were derived from the 
curves shown In Fig. 2, the illumination 
measured in candle-feet being indicated 
for both side walls and floor. These 
curves are plotted for an individual 
pair of lamps and, by combining these 
results with the results of calculations 
showing the number of lamps effective 
at each point and the average candle- 
power of each of these lamps in the di- 
rection of the point under considera- 
tion, the final curves showing total il- 
lumination were obtained. 

Fifty sixty-watt lamps were installed 
over each of the two large galleries, 
thirty being used over the West Gal- 
lery, thirty-four over the Colt Gallery 
and forty over the Stair Hall. . 

Tt will be seen from the curves that 
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the resultant illumination on the side 
walls, taken over any vertical strip, 
Was very uniform and was of such a 
value as to give excellent results, the 
candle-feet ranging from a minimum of 
2.58 to a maximum of 3.0. 

In addition, the trunnion-joint ar. 
rangement, with which each reflector is 
equipped, makes it possible to concen- 
trate a number of the lamps on any 
one picture or group of pictures which 
it may be desired to place in particu- 
lar prominence and this flexibility re- 
moves the objection which might pos- 
sibly be raised to this form of lighting 
as compared with the use of individual 
lamp groups placed in reflectors just 
above the pictures to be lighted. 

In the horizontal direction a uniform 
lighting effect was obtained by so spac- 
ing the lamps as to cause the spots of 
light, which each lamp individually 
would tend to produce, to overlap, 
whieh condition, combined -with the 
diffusing effect of the glass screen, pro- 
duced a blanket of light of great uni- 
formity. In this way also the effect 
of a single lamp was multiplied as in- 
dicated in Fig. 2. | 

The selection of the distance between 
the lamps and the screen also had much 
to do with this smoothing out of the 
irregularities in the light. Placing 
them at too great a distance would 
have the effect of throwing an excess 
of light on the floors and into the un- 
occupied roof spaces, while if too near 
the glass, the diffusing effect of the 
sereen would not be sufficient to elimi- 
nate the spotting effect. 

The result is analogous to the effect 
of the sun’s light shining through a 
film of clouds of sufficient density 
to obscure that highly concentrated 
source of light, without, however, ma- 
terially reducing the total amount of 
light. The similarity between the ef- 
fects produced by artificial means and 
by daylight was attested to, by one 
who saw the completed installation in 
operation for the first time on the occa- 
sion of the formal presentation of the 
building, in the following words: “We 
realized _ the day of the opening. 
the delight of passing from daylight 
to evening with hardly a perceptible 
change in the quality of the light. 
The accompanving view, Fig. 3, gives 
some idea of the uniformity of the 
lighting. 

The principle thus employed and 
which is believed to be new in its ap- 
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plication to this class of lighting, and 
possibly to lighting in general, has 
been designated by its designer as ‘‘di- 
rected indirect illumination.’’ 

The artificial illamination of these 
galleries was planned by and executed 
under the direction of Putnam A. 
Bates, of New York City, who acted 
as consulting and designing engineer 
for the entire electrical, ‘heating and 
ventilating equipments of the building. 

— eo 
Reflecting Powers of Metals. 

A continuation of the previous work 
of the author upon this subject. ìs re- 
ported by W. W. Coblentz in The Jour- 
nal of the Franklin Institute for Sep- 


the visible spectrum and high retleetiv- 
ity in the infra-red. In tungsten this 
results in an emissivity of nearly fifty 
per cent of that of an ideal radiator in 
the visible spectrum, while in the infra- 
red the emissivity is less than ten per 
cent. 

The ideal solid illuminant giving a 
high luminous efficiency must fulfil the 
conditions of a high operating tempera- 
ture, a high reflectivity (hence low 
emissivity) in the infra-red, and a low 
reflectivity in the visible spectrum. 
Tungsten and molvbdenum fulfil these 
conditions better than any other known 
metal. It was impossible to obtain a 
suitable sample of osmium, but curves 


FIG. 3.—ARTIFICIAL LIGHTING IN 


tember. The reflecting powers of 


several additional metals, ineluding 
tungsten, tantalum. and molybde- 
hum, have been examined, and it 


is shown that in common with all 
the other pure metals previously esam- 
ined, these metals have a low reflectiv- 
itv in the visible spectrum, but rapidly 
increasing values in the infra-red. The 
reflectivity curves of tungsten and of 
molybdenum are so nearly alike that 
from a consideration of their optical 
properties there is no great choice in 
the use of these two metals in incandes- 
cent lamps. Since molybdenum is 
tough and tungsten is brittle, it remains 
to be seen whether other physical diffi- 
culties can be overcome in the former 
metal, to enable its introduction as an 
illuminant. 

The high efficiency of metal-tilament 
lamps is due to their low reflectivity in 
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are given for graphite, tellurium, sili- ` 


eon, and a number of metals. 
— p 
Special Tungsten Street Lighting in 
Chicago. 

The installation of special tungsten 
clusters along the outlying business 
streets of Chicago is progressing stead- 
ily. There has just been completed the 
installation of fiftv-one posts on West 
Chicago Avenue between Ashland and 
Western Avenues and fifty posts on 
East Thirty-first Street between Michi- 
van and South Park Avenues. These 
posts carry four tungsten lamps each 
and are installed, lighted and main- 
tained by the Commonwealth Edison 
Company. Over 1,000 of these posts 
have now been placed along Chicago 
streets in front of the premises of such 
merchants as have agreed to pay the 
low rental charge. 
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Indirect Illumination with High-candle- 
power Tungsten Lamps. 

The indirect lighting system in which 
the source of light is entirely s¢reened 
from view is regarded by many as the 
ideal method of lighting for interiors, 
because it is generally conceded to be 
the most comfortable to the eve. For- 
merly it was thought that the indirect 
lighting system was a luxury, but over 
a year ago Dr. Berthold Monasch 
showed in an article in the Elektrotech- 
nische Zeitschrift that the indirect sys- 
tem employing direct-current open are 
lamps with pure carbon electrodes was 
more economical than the direct sys- 
tem with carbon-filament incandescent 
lamps. In two articles in the same 
journal last month he discussed the rel- 
ative economy of the indirect system 
equipped with high-candlepower tung- 
sten lamps as compared with other 
lamps. 

The author does not regard the use 
of flaming are lamps as practicable for 
indireet lighting, because both the gas- 
eous and ashy dust products of eombus- 
tion of the electrodes as well as any 
flickering are objectionable in interior 
lighting. Likewise inclosed ares are 
not considered suitable because they 


. are the least efficient form of are lamp. 


Of the various types of are lamps the 
open are with pure carbon electrodes 
is the most suitable. Of such lamps the 
direct-eurrent open are with inverted 
earbons (positive below. negative 
above) is more efficient than the alter- 
nating-current open are. Therefore the 
latter is not considered practicable, nor 
are the mercury are and quartz lamps 
suitable for indirect lighting because of 
their peeuhar color. 

A series of illumination tests was un- 
dertaken, first with a 400-hefner tung- 
sten lamp, mounted as shown in Fig. 1. 
The inside of the metallic reflector was 
eoated with a highly reflecting white 
surface. The test plane was placed 
horizontally in each case at a height 
of one meter above the floor. The walls 
and ceiling were of a light yellowish 
white color, but had not been tinted 
since twenty-five months before the 
tests: therefore they were far from 
being in the most favorable condition 
for indirect illumination. The distance 
between the light unit and the ceiling 
was varied from thirty-five to eighty 
centimeters, and finally forty-five een- 
timeters was chosen as giving the 
greatest light flux on the test plane. 

Tests were then mad@ with 600, 400 
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and 200-hefner tungsten lamps mount- 
ed successively in the same reflector; a 
100-hefner lamp was also tried but in 
a smaller reflector. The average illu- 
mination was 58.8, 44.4, 18.8 and 11.2 
lux, respectively. The efficiency ex- 
pressed in watts per lux per square 
meter was 0.297, 0.269, 0.318 and 0.274 
respectively. The ratio of maximum to 
minimum illumination, thus showing 
the uniformity attained, was 3.84, 3.27, 
3.7 and 5.0 respectively. In these tests 
the lamps were supplied with fifty- 
cycle current. 

An alternating-current pure-carbon 
open-arc lamp was then similarly 
mounted and tested. Its average illu- 
mination was 40.2 lux; its efficiency 
0.339 watt per lux per square meter; 
the ratio of the maximum to the mini- 
mum illumination was 3.95. The tung- 
sten lamp corresponding closest to its 
candlepower was the 400-hefner lamp; 
as this tungsten lamp was more effi- 


1.— FIXTURE FOR INDIRECT TUNG- 
STEN LIGHTING. 


FIG. 


cient and satisfactory in every way, the 


alternating-current open-arc was not 
considered further. 

From results previously obtained by 
Dr. L. Bloch it had been shown that 
the direct-current open-are lamp using 
pure carbons inverted gave a higher 
efficiency for indirect lighting than the 
similar lamp with the carbons normally 
placed and that the efficiency of the 
latter practically agreed with that just 
found for the tungsten lamps. There- 
fore comparative tests were made with 
the tungsten lamp and the inverted- 
carbon direct-current open-are lamp, 
the results being as follows: Average 
illumination 32.97 and 36.33 lux, re- 
spectively; efficiency 0.286 and 0.195 
watt per lux per square meter, respec- 
tively; ratio of maximum to minimum 
illumination 3.35 and 4.38, respectively. 
Thus, while the average illumination 
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with the inverted open are was ten per 
cent higher than that of the tungsten 
lamp, the latter gave a much more uni- 
form illumination, so that the one ad- 


vantage counterbalanced the other and 


the two types of lamps may be re- 
garded as on a parity. 

To compare the ultimate economy of 
these two lamps it was assumed that 
the life of the tungsten lamp was 1,000 
hours, so this time was taken as the 
basis of comparison. For the are lamp 
the total cost of the carbons is $5.00; 
the cost of trimming is sixty cents; the 
combined cost of carbons and trim- 
ming (under conditions prevailing in 
Germany) is thus $5.60. The correspond- 
ing expense of the tungsten lamp is 
only one renewal costing $4.88 for the 
600-hefner lamp. The power consump- 
tion for the arc lamp is 550 watts, for 
the tungsten lamp 660 watts. For en- 
ergy costs below seven-tenths of a cent 
per kilowatt-hour there is therefore 
no appreciable saving in using the in- 
verted open-are lamp. With energy 
costing 4.7 cents per kilowatt-hour, the 
are lamp results in an economy of $4.50 
in 1,000 hours; with energy at 9.5 cents 
per kilowatt-hour, the saving would be 
$9.75. Although an energy charge of 
only seven-tenths of a cent per unit is 


very low, the author contends that it 


is frequently attained in Germany. 
Where the energy costs more than this, 
an exact cost analysis should be made 
in each case under the prevailing con- 
ditions. It will often be found that the 
economy of the inverted open-are lamp 
will be so slight that the steadiness of 
the light, freedom from noise and odor, 
and the elimination of the disturbance 
from frequent trimming attained by 
the use of the tungsten lamp will more 
than compensate and therefore make 
the tungsten lamp the most practical 
lamp for indirect lighting in nearly all 
cases. 

The author then made a comparative 
study of indirect tungsten lighting and 
direct tungsten lighting, using in the 
latter case clear bulbs, frosted bulbs 
and finally clear lamps surrounded by 
a diffusing shade or globe. The last 
type of lighting (with diffusing globes) 
he calls semi-indirect lighting; in this 
he used the fixture shown in Fig. 2 and 
one similar. The shade B was of opal 
glass four millimeters thick. The effi- 
ciency of the lighting when this shade 
was used was but slightly higher than 
that of complete indirect lighting, but 
the illumination was not nearly as uni- 
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form. In the case of direct lighting 
with frosted lamps the efficiency was 
practically the same as with diffusing 
shades, but the distribution was more 
uniform. Direct lighting with clear 
lamps gave the highest efficiency and 
nearly the same uniformity as indirect 
lighting ; it was accompanied, of course, 
with considerable glare. 

Tests were also made with a five- 
ampere direct-current so-called ‘‘econ- 
omy” are lamp provided with a trun- 
cated pyramidal milk-glass reflector. 
This showed poorer efficiency, however, 
than any of the types just referred to. 
A final comparison was made with the 
Moore vacuum-tube system of lighting, 
and according to the author’s calcula- 
tions its efficiency was still lower than 
that of the preceding arc lamp. 

A summary of the efficiencies found 
by the author for the various systems 
of interior lighting considered is given 


FIG, 2.—FIXTURE WITH GLASS DIFFUSING 
SHADE. 


as follows, the efficiency being in each 
case expressed in watts per lux per 
Square meter: 

Indirect lighting—direct-current open- 
are lamp with normally placed pure 
carbons, 0.188 to 0.303; same type of 
lamp with positive carbon below, 0.136 
to 0.220; alternating-current open-are 
lamp, 0.339; tungsten lamps (direct or 
alternating current), 0.259 to 0.318. 

Semi-indirect lighting (using diffus- 
ing globes or shades)—direct-current 
open-are lamp with normally placed 
pure carbons, 0.15 to 0.35; direct-cur- 
rent inclosed ‘‘economy’’ arc lamps, 
0.367 ; tungsten lamps, 0.225 to 0.260. 

Direct lighting—direct-current open- 
are lamp, 0.15 to 0.30; carbon-filament 
incandescent lamp, 0.5 to 1.2; clear 
tungsten lamp, 0.15 to 0.175; frosted 
tungsten lamp, 0.22 to 0.25; Moore al- 
ternating-current vacuum tube, 0.449. 
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In conclusion the author points out 
that it is possible in nearly all prob- 
lems of indirect illumination to develop 
a formula suitable to the conditions of 
the case so that the calculations may be 
simplified by considering a point-source 
of light at the ceiling above the actual 
source and equivalent to it in lighting 
value. Where the ceiling and walls are 
very dark or where the room is very 
high, Dr. Monasch suggests that it is 
still possible to use indirect tungsten 
lighting by placing a slightly conical 
reflector over the lighting fixture. 

——~-- 
English Developments in Generating 
Power from the Waste Heat. 

Some important extensions have re- 
cently taken place at the exhaust steam 
generating station installed at Messrs. 
Samuelson’s Ironworks at Newport, 
Middlesborough, England, says the 
London Electrical Review. This station, 
which belongs to the Waste Heat and 
Gas Electrical Generating Stations, 
Ltd., utilizes the exhaust steam from 
blast-furnace blowing engines, and 
the electrical power produced is 
partly used on the spot and part- 
ly supplied to the network of 
the Cleveland and Durham Electric 
Power Company. The new plant con- 
sists of two 1,250-kilowatt, three-phase 
forty-cyele, 6,000 to 6,600-volt turbo- 
alternator sets, of Westinghouse make, 
running at 2,400 revolutions per mìn- 
ute. The turbines are of the double- 
flow reaction type, in which the steam 
is expanded from atmospheric pressure 
to condenser pressure. The centrifugal 
governor is driven direct through a 
worm wheel and shaft from the turbine 
spindle, and controls direct the valve 
admitting steam to the turbine. Two 
safety devices are supplied for shutting 
off the turbine in case the speed be- 
comes excessive. One opens up the con- 
denser to the atmosphere and destroys 
the vacuum while the other closes the 
governor valves. The condensers are 
beneath the turbines, and the air pumps 
are of the Westinghouse-Leblanc type, 
sealed with water, the pump itself be- 
ing driven by a squirrel-cage motor di- 
rect-connected with the air-pump shaft. 
The condensed water is returned to the 
works. The hot-water lift pump is al- 
so driven by a squirrel-cage induction 
motor. The electric generators are of 
two-pole, revolving - laminated - field 
type, giving a continuous output of 
1,875 kilowatt-amperes. 


THE QUARTZ-TUBE MERCURY-ARC 
LAMP. 


BY J. G. ZIMMERMAN, 


Although this new lamp has gained 
considerable prominence in Europe, 
particularly in Germany, its use in this 
country is practically unknown. The 
older type, namely, the Cooper Hewitt 
lamp, has, however, come into quite 
extensive use. Where the color of the 
light is not material and where a dif- 
fused soft light is required to avoid 
sharp contrasts, it 1s particularly suit- 
able. The high efficiency also has a 
good deal to do with its use. But the 
color of the rays it generates prevents 
its general use where color values must 
be shown. On this account and because 
of its high efficiency a great amount 
of work has been expended toward its 
improvement. But it was not until the 
commercial production of articles in 
transparent fused quartz that any prac- 
tical headway was made. 

The idea of introducing foreign ma- 


terials into the mercury, with the hope. 


that the spectrum of each such added 
material would, at the working tem- 
perature of the arc, add the missing 
rays to the blue of the mercury are, 
has proven but partially successful. 
The fact that when impurities are 
added to the mercury the smooth ac- 
tion of the are is interfered with has 
prevented results from being obtained. 
Likewise, the fact that different ma- 
terials and elements give out light rays 
at different temperatures prevents the 
possible use of but a few of them. The 
mercury arc, as it exists in the Cooper 
Hewitt lamp, is at a comparatively low 
temperature. 

Since mercury, like many other ele- 
ments, gives out a ‘‘wider’’ spectrum 
with increased temperature, attempts 
have been made to raise the are tem- 
perature without affecting the contain- 
ing tube. But as glass was, up to the 
introduction of quartz in fused form, 
the only available material possessing 
the necessary properties of strength, 
transparency and heat resistance com- 
bined, these attempts proved futile. 
Glass is but a fused mass of quartz and 
other materials, and it is evident that 
as the proportion of quartz is increased 
the higher is the melting point. Ordi- 
nary methods of working glass prove 
unsuecessful on this account when the 
melting point goes beyond something 
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like 300 degrees centigrade. Quartz 
melts at somewhere near 1,500 de- 
grees centigrade, and as its melt- 
ing and vaporizing points are very 
close together the process of manufac- 
turing it into articles is very difficult. 
This accounts for the high price of 
such wares. Another difficulty in the 
use of glass as a container for the arc 
hes in the inability of glass to with- 
stand great differences of temperature 
applied suddenly. The are on being 
drawn in a tube subjects the same to 
very intense temperature changes. 
Quartz, however, will withstand the 
greatest differences which can be pro- 
duced without difficulty, because of its 
extremely low coefficient of expansion. 

In order to concentrate the energy 
of the electric current in the mercury 
arc that its temperature may be raised, 
the size of the containing tube must be 
greatly reduced. The new form of 
lamp has an are length of something 
less than three inches, while the bore 
of the tube is about one-half inch. This 
is a great improvement over the older 
type with its tube approximately a 
yard long. But with increased concen- 
tration of energy the difficulties of 
properly radiating the heat so as to 
maintain the mercury terminals in the 


liquid state become apparent. This has 


been overcome in an ingenious con- 
struction which will be described later. 
The temperature of the Cooper Hew- 
itt arc has been found not to exceed 
300 degrees centigrade, while that 
of the quartz lamp has been esti- 
mated to go above 6,000 degrees 
centigrade. This temperature is al- 
most inconceivable, but if we investi- 
gate, it will appear to be reasonable. 
Experiments with the former lamp have 
demonstrated that the temperature of 
the arc from the center of the tube bore 
to the outer walls is graduated with the 
highest temperature at the center. The 
walls of the tube act as radiators for 
the heat in the vapor next to them and 
with a lowered temperature the vapor 
has a reduced conductivity for the elec- 
tric current. This concentrates the 
current in the center, with an increase 
in temperature resulting there, and a 
further tendency to exaggerate this 
condition. It is the same with the 
quartz lamp, only the temperature of 
the walls is approximately 1,400 de- 
grees centigrade, instead of about 150 
degrees centigrade. 

With such temperatures it is to be 
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expected that the spectrum of the light 
emitted is more nearly the desired 
‘‘daylight spectrum.’’ It has been 
found that the visible spectrum, with 
the exception of the red rays, is pres- 
ent in the light, and in appearance it 
is What is generally termed white. The 
light, therefore, is much more suitable 
for general use than is that of the 
Cooper Hewitt lamp. In addition to the 
increased, light quality the efficiency is 
approximately 0.25 watt per candle. 
This compares favorably with that of 
the flaming are lamps and far exceeds 
that of other sources of artificial light 
as yet put into practical form. The 
compactness of the lamp is also one of 
its advantages. 

In order to more fully understand 
the operation of the quartz-tube mer- 
eury-are lamp reference to the illus- 
trations will be useful. Fig. 1 shows 
the general appearanee of the lamp, 
which is similar to the Nernst or in- 
closed-are lamps. Its use is possible 
wherever the other types mentioned 
can be used. Fig. 2 shows a section of 
the lamp; Fig. 3, the diagram of con- 
nections, and Fig. 4, the performance 


@ 


, — 


ee aot 
faa, Fo 


FIG. 1.—EXTERIOR vVIEW OF LAMP. 


curves. In Fig. 5 are shown the candle- 
power readings in a plane at forty-five 
degrees to the vertical plane passing 
through the axis of the are tube. 

The quartz tube consists of a short 
tube a (Fig. 3), joining two other tubes 
of about the same bore and placed at 
right angles to them. At the center of 
each end tube (bh, b’) the terminal tubes 
it, ¢’) are attached. On each of the 
projecting ends of tubes (b, b’) are at- 
tached copper fins with their arrange- 
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ment in the form of hairlike pins. As 
mentioned before, the temperature of 
the are in the tube a is very high, and 
this heat is in part conducted away by 
the mercury which fills the tubes b, b’. 
In order to keep this mercury cooled, 
the projecting fins are attached to the 
tubes b, b’. The length of the tubes 
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FIG. 2.—-LONGITUDINAL SECTION. 
(b, b’) is such as to give the entire 
tube the appearance of the letter H 
lying in a horizontal plane. At t, t, 
the leads enter, and instead of being 
of platinum are of nickel-steel. This 
substitution is necessary, inasmuch as 
the coefficient of quartz is below that 
of platinum and is almost the same as 
that of the alloyed steel. 

Like the Nernst lamp glower, the are 
has a tendency to increase in tempera- 
ture and therefore in current consump- 
tion until something gives way. On 
this account ballasts very similar to 
those of the Nernst lamp are required. 
These are represented in Fig. 3 by J, J, 
and in Fig. 2 they may be seen in the 
top enclosure as screw-socket tubes. 
These tubes contain the fine iron wire 
resistors, which have the property of 
increasing rapidly in resistance when 
the current raises them to a dull red 
heat. This resistance is so adjusted 
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that it effectually stops an excess of 
current from tlowing. But in addition 
to this ballast is another adjustable 
resistance, which makes it possible to 
adjust the lamp for any small varia- 
tions of line pressure such as for a 
110-volt or 120-volt circuit. In opera- 
tion the lamp is also similar to the 
Nernst, but the starting is slightly dif- 
ferent. Here it is necessary to strike 
an arc, where in the other lamp a 
heater is supplied to raise the tempera- 
ture of the glower to the conducting 
point. 

It will be noted that the tube a is 
raised above the end tubes b, b’. This 
causes the mercury ‘to separate at the 
ends of a. When the pressure is thrown 
on the lamp the tipping magnet (o) 
attracts the armature (e), and through 
the connecting rod (g) causes the tube 
to rock so that the positive end is 
raised and the negative lowered. This 
allows the mercury in b’ to run over 
through a to b, and complete the cir- 
cuit of the lamp. As soon as this is 


established the magnet M is excited 
and attracts the armature c. which in 
turn breaks the circuit controlling o. 
This allows the tube a to resume its 
normal position and at the same time 
breaks the mercury circuit in a and 
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FIG. 3.--DIAGRAM OF CONNECTIONS. 


starts the are. All the current which 
Hows in the lamp must be conducted 
by the ballast resistances (J, 7), and s0 
long as current flows in the main cir- 
euit no current will flow in o., 

The regulation of the current in the 
are is controlled in three ways, name- 
ly, by the radiation of heat from the 
copper fins, by the ballast resistance 
and by the mercury resistance. The 
adjusting resistance (S) is of a mate- 
rial having a negligible temperature 
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coefficient and therefore has no effet. 
Once the arc is established, the tem- 
perature of the same gradually in- 
ereases. This reduces its resistance 
und tends to increase the current. The 
ballast being of very fine wire, is al- 
most instantaneous in action, and its 
temperature is at onee raised to the 
dull red, which chokes off current to 
a great extent. The merenry contained 
in the tubes b, b’ is of considerable 
volume and therefore changes gradu- 
ally the temperature, increasing with 
time. Its action is therefore sluggish 
and tends to prevent sudden changes 
of current. When the are is fully es- 
tablished the adjustment of the various 
resistances becomes normal and all 
tend to keep the current constant. The 
radiating fins play a very important 
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FIG. 4.--PERFORMANCE CURVES. 


part in the regulation of the mercury 
resistance, inasmuch as they are very 
sensitive to temperature changes and 
radiate accordingly. Hence it is neces- 
sary to prevent drafts from striking 
them, and an inclosing globe is neces- 
sary. By studying the curves shown 
in Fig. 4 the operation of the lamp can 
readily be followed. 

The curves show that a momentary 
rush of current of three times normal 
value follows the closing of the circuit. 
For a large number of lamps thrown 
on at once this would be serious. It 
takes something like seven to eight 
minutes before steady normal operation 
is established, which would prove un- 
satisfactory where it is necessary to 
have the full intensity of light at once. 
However, where a large arc is required 
this is not so necessary. In fact, nearly 


all are lamps have an unsteady action 
for several minutes after starting. 

In addition to the visible rays given 
out by this lamp the ultraviolet rays 
are also present in considerable quan- 
tity. The dangerous effect of these 
rays on the eves has been shown in 
many instances where experimenters 
have nearly lost their sight. Quartz 
has the property of transmitting these 
rays without absorption, while ordi- 
nary glass ahsorbs them entirely. It is 
therefore necessary to inclose the tube 
in a globe of glass. Thus, the globe 
serves a double purpose. 

The candlepower of the lamp varies 
with the angle it is viewed from. The 
shape of the glower is such that the 
end tubes interfere somewhat with the 
light rays as the angle approaches the 
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improvement ought to be excellent. Its 
combination with other lamps gives an 
ideal light, for most of the commercial 
lamps are lacking in blue rays. Ex- 
periments have been made to show that 
an artificial ‘‘daylight’’ may be pro- 
duced in this manner. But the ideal 
lamp must possess all of the desired 
features in one, which will make it ap- 
plicable to all purposes without regu- 
lating or adjusting one part to the 
other. The high temperature of the 
mereury vapor would seem to offer a 
possible means for heating a glower 
placed in its neighborhood in the tube. 
This glower need not carry any cur- 
rent, but merely act as a light source 
due to its high temperature. Future 
development will, it seems, be along 
this line. 


FIG. 5- CANDLEPOWER DISTRIBUTION CURVE. 


horizontal. But the downward and up- 
ward light is very uniform, and there- 
fore the location of the lamp is best 
When above or provided with upward 
reflectors for indirect lighting. 

The cost of the quartz tube is rela- 
tively high, being about $7.00 in Ger- 
many. However, the manufacturers 
will allow a credit of about $5.00 for 
its return on a new lamp. Hence the 
cost is not so great as is at first appar- 
ent. The life of the lamp should be 
at least 2,000 hours, and is so guaran- 
teed. In fact, there seems to be no 
reason why its life should not be 
greater, as there ìs nothing to wear 
out. Actual results have shown that 
the lamp will burn over 6,000 hours 
without losing any of its properties. 

The future of this lamp would seem 
to be good and the prospects for its 


Decorative Tungsten Lighting in Buf- 
falo. 

An attractive special street-lighting 
installation with tungsten clusters has 
been completed along Genesee Street 
hetween Main and Jefferson streets in 
Buffalo, N. Y. The equipment consists 
of eighty-five ornamental iron columns, 
each bearing five tungsten lamps, four 
on bracket arms and one at the apex. 
The entire cost of the installation has 
been borne by the merchants on the 
street, who formed the Genesee Street 
(Carnival Association. The construction 
work was eompleted in remarkably 
short time in order to have it ready 
for the opening of the carnival on Sep- 
tember 5. In fact, it was ready on the 
preceding Saturday night when the 
lights were first turned on and elicited 
mueh admiration. 
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APPLICATIONS OF THE ELECTRIC 
ARC. 


BY A. J. MITCHELL. 


For fear that the title of this article 
might create a wrong impression as to 
the real intent of the author’s purpose, 
it may be well to state in the begin- 
ning that it is primarily a résumé of 
the developments in arc-lamp elec- 
trodes, their influence on the future of 
the arc lamp, and the utilization of 
these media for illumination, where 
conditions from the standpoint of 
physical or electrical consideration jus- 
tify their adoption as the logical 
means of providing the light best suited 
for the requirements. The arc is to be 
considered only as a source of light and 
not in its relations to the art of weld- 
ing or the electric furnace. 
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quality of the carbons, which was prin- 
cipally a matter of elimination of im- 
purities, overcame the very serious 
drawback of short life, and not until 
the introduction of the inclosed arc 
lamp in 1894 was this difficulty over- 
come, and then only by the use of a 
very much superior grade of carbon, 
manufactured from lampblack, instead 
of the gas coke. The inclosing globe 
permitted of a longer arc, with, of 
course, higher potential and lower cur- 
rent adjustment. 
bon life was responsible for their adop- 
tion in many places where the open 
arc had been barred, on account of high 
maintenance cost and unsteadiness of 
the light. Despite these inherent trou- 
bles, there were many of the open types 
installed for interior lighting in lieu of 
something better, and often under con- 
ditions that would make the modern 


The increased car- 
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. The advent of the inclosed arcs and 
their ready application to both series 
and multiple circuits was an epoch in 
the history of the industry and marked 
the beginning of a series of improve. 
ments, both in efficiency and life, that 
are constantly going on. A proof of 
this progress and of the substantial re- 
sults of these innovations is to be found 
by comparing the few scattered instal. 
lations in 1894, totalling less than 100, 
000 lamps, with the present aggregate 
of more than 1,000,000 in use in this 
country. 

Their adoption for interior lighting 
was practically coincident with the 
street installations and the inclosed 
are soon became as essential an adjunct 
to the retail store as to the mill or fac- 
tory. 

The success of the electric arc since 
its inception as a medium of light has 


REGENERATIVE FLAME LAMP OPALESCENT GLOBE 


CURVES OF ILLUMINATION AND DISTRIBUTION. 


As is well known, the first commer- 
cially successful are was produced with 
a very inferior grade of coke carbon, 
manufactured principally from the or- 
dinary gas coke mixed with a binder 
of coal tar. The light, though bril- 
liant; was subject to constant sputter- 
ing and hissing on account of the 
moisture and impurities in the carbon. 

In order to guard against rupturing 
by strong winds the earlier forms of 
open lamps, without inclosing globes, 
were operated at a very low potential, 
to secure a short are about 0.19 inch 
in length, but abnormally high current, 
usually 9.6 amperes, though sometimes 
higher. In consequence there was a 


very rapid consumption of the carbon. 
No amount of improvement in the 


illuminating engineer blush with pro- 
fessional shame to witness the striking 
disregard of any consideration of dis- 
tribution, or proportion of candle- 
power to the space illumed. The writer 
is familiar with one installation in a 
city where open ares are still extant. 
In a cigar store 10 by 12 feet in area, 
with a nine-foot ceiling, hangs a 9.6- 
ampere open arc, the bottom of the 


‘amp being less than seven feet from 


the floor. On being questioned the pro- 
prietor explained that what he wanted 
was ‘plenty of light,” and he truly 
gets it ‘‘in chunks.’’ There is a shoe- 
maker’s shop in the same town, with 
dimensions about 6 by 9 feet, whose 
artificial light is supplied by a similar 
lamp. 


been due to two fundamental facts: 
first, the ability to transfer energy into 
heat, by the introduction of a high re- 
sistance element in the path of the cur- 
rent, which in this case is simply a0 
air gap; and, second, the highly re 
fractory nature of pure carbon, which 
permits raising it to a white heat under 
the influence of excessively high tem- 
perature, before vaporization takes 
place. Sufficient heat generated by any 


other means than the electric current 


would be just as effective in candle- 
power results on the carbon, but by 
no means so efficient, as far as our 
thermic knowledge goes at the present 
time. As it is, only a very small pro- 
portion of the wattage consumed in 40 
are lamp is actually transformed into 


i jn 


of the Ibe ig 
plication uk 
CUS wä g, 


Of a series = 
ficiener g ; 
going iy. 
d of the ste 
ovations jes 
E fem seas, 
Malling ts 
the presey x 
HAON ia ap 


for inten - 

colei T 
S and ve 
essential i, 
as to the 


nediny is 


Ce eS & | 


September 10, 1910 


effective light, the bulk being dissipat- 
ed in the long infra-red, and the short 
ultra-violet rays. We are sensible of 
their presence only by reason of the 
heat that accompanies the visible rays. 
Their chemical action on the salts of 
silver when subjected to the light is a 
physical proof of the presence of the 
short wave lengths. Rapid photography 
is only possible on account of the chem- 
ical violet ray and its instantaneous 
action on the sensitized filament or 
plate when exposed to its influence. 
This mysterious but potent ray has 
proven valuable as a therapeutic agent 
in the treatment of many diseases, and 
the arc lamp, being the most satisfac- 
tory medium for securing it, has with 
the conventional inclosing cabinet be- 
come indispensable to many physicians. 
This same actinic ray, which has made 
the carbon arc invaluable in photo- 
graphic work, as a substitute for the 
sun, has made it equally indispensable 
for quick work, regardless of weather 
conditions, both to the photographer 
and the draftsman. With a 110-volt 
arc lamp, taking fifteen amperes, a blue 
print can be taken in about ninety sec- 
onds, with the same quality of paper 
which, in bright sunlight, would re- 
quire from fifty to sixty seconds, or 
about two-thirds the time. 

Although the proportion of visible 
radiation produced by the carbon are 
is very small, compared to the total 
energy expended in the lamp, being 
about two per cent, the efficiency of 
other light-producing mediums, with 
the exception of the flame lamp, is very 
much less, being only 0.02 per cent for 
the incandescent gas mantle, 0.03 per 
cent for the Argand burner (oil), 0.43 
per cent for the carbon-filament lamp, 
1.3 per cent for tungsten and 6 per cent 
for flaming ares. In the sources of 
lower efficiency, the rays are princi- 
pally in the red end of the spectrum, 
of longer wave lengths and lacking in 
luminous intensity. The carbon arc it- 
self is very low in efficiency when com- 
pared to an are formed between elec- 
trodes of metallic or saline compounds. 
It has long been known that titanium 
Produces the most brilliant are of any 
known substance, but its high electrical 
resistance has proven a bar to using it 
except in combination with some bet- 
ter conducting material, which of 
course impairs more or less its value as 
an illuminant. 

In their efforts to secure a more 
efficient medium than pure carbon, and 


one that was commercially available 
and easily adaptable to the conven- 
tional types of are lamps, investigators 
in this tield have found that titanium 
in combination with iron, magnetite 
and suitable fluxing materials, among 
the metallic alloys and the calcium com- 
pounds, yield the best results. 

Suitable lamps for use with elec- 
trodes made from these materials are 
already available commercially, the 
magnetite or luminous are for the for- 
mer and the well known flaming are for 
the latter. 

The increased luminous efficiency of 
these materials over pure carbon is due, 
in the case of the titanium and magne- 
tite, to a preponderance of the blue and 
violet rays in the spectrum and in the 
calcium salts to the yellow-green rays. 
These occupy the center of the spec- 
trum and are the rays of greatest vis- 
ual sensibility. 

Unlike the carbon are, the light in 
both the metallic and calcium arcs ema- 
nates from the stream of incandescent 
vapor that flows between the postive 
and negative tips. The calcium salts, 
like the titanium, are of very high re- 
sistance, but with a lower melting point 
than the carbon shell or core always 
used in combination with them, and 
under the action of the excessive heat 
generated in the carbon points, rapidly 
volatilize and form a gaseous conductor 
of high intrinsic brilliancy. 

Unfortunately metallic ares of the 
magnetite and titanium class are only 
suitable for direct current, being a 
cathode, with the upper or positive 
electrode consisting of a round har of 
copper enclosed in an iron sheath. The 
tendency of the negative electrode to 
cool quickly results in a constant rup- 
turing of the are with each reversal of 
current, and hence continual flickering 
when used on alternating circuits. The 
field of usefulness of this type of lamp 
has been practically limited to con- 
stant-current circuits for street light- 
ing; its adaptation to constant-poten- 
tal circuits, except at a great sacrifice 
of wattage in the steadving resistance 
is as yet a problematical question. 
It is entirely unfitted for indoor ihumi- 
nation, except for well ventilated build- 
Ings of the foundry or rolling-mill 
class, on account of the noxious fumes 
emitted. 

The distribution from the metallic 
or luminous are is almost ideal for 
street illumination, and is combined 
with a high efficiency of approximately 
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0.6 watt for magnetite and 0.36 watt 
for ferro-titanium electrodes, per lower 
hemispherical candlepower. The ex- 
ceeding brilliancy of titanium rays has 
proven a strong incentive to attempt its 
use in alternating lamps and some 
have been tried on series alternating- 
current circuits, but so far with very 
doubtful results. An electrode com- 
posed of titanium and boron carbides, 
contained in a shell of pure carbon, has 
been developed for use in a lamp of the 
flame type, in combination with an or- 
dinary inclosed upper carbon. This 
produces an are of a decidedly green- 
ish-yellow color, of high luminous in- 
tensity, about equal in candlepower to 
the ordinary flaming are, when operat- 
ing under most favorable conditions. 
This lamp would be admirably suited 
for use on 6.6-ampere series direct- 
current circuits for street lighting, 
were it not for the same inherent ob- 
jection that militates against the more 
general adoption of flaming arcs on 
street ‘circuits, namely, short carbon 
life. The life of the boron-titanium 
pencil is about twenty hours. 

The regenerative type of flaming are 
is the only one, so far developed, that 
meets the requirements of the central 
stations for general street illumination, 
the three essential requirements being 
long carbon life, good light distribu- 
tion and better efficiency than the older 
forms of carbon lamps. We might add 
a fourth requisite for some companies, 
who demand a white light in prefer- 
ence to the customary yellow ray. The 
characteristics of the regenerative lamp 
are long life, high candlepower and ex- 
cellent distribution, as the accompany- 
ing curves show. This lamp has been 
developed to operate in series, on con- 
stant-current circuits, with the ordi- 
nary inclosed carbon ares at 6.6 or 7.5 
amperes, and can have either white- or 
yellow-flaine carbons. The efficiency is 
about thirty per cent less with the 
white-flame than with the vellow-flame 
electrodes. 

The adoption of the flame lamp for 
mill and factory hghting, where the 
height of ceilings will permit, has be- 
come so universal that the inclosed 
earbon lamp is practically being driven 
from the field. Such a change means 
a saving to the consumer of at least 
fifty per cent in current and an enor- 
mous increase in the volume of light. 
Much can be said in favor of the are 
as a medium of illumination and its ap- 
plication to the various conditions met 
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with in the problem of supplying light 
most advantageously. 

Many apparently reasonable and well 
founded arguments to combat these 
claims constitute a heavy asset of the 
advocates of incandescent lighting. In 
truth, each has its legitimate field, but 
one is constantly encroaching on the 
confines of the other, too often the re- 
sult of what might be termed electrical 
filibustering on the part of overzealous 
but impractical salesmen. It is an in- 
disputable fact that the are has more 
than kept pace with the incandescent 
in the contest for higher efficiencies. 
The tungsten inaugurated a new stand- 
ard for incandescent ratings and 
lowered the old equivalent of 3.5 watts 
for the carbon filament to 1.25 watts 
per horizontal candlepower. 

The flaming are lamp has extended 
the value of the watt from 0.8 candles 
horizontal in the five-ampere inclosed 
lamp to four candles, or a comparative 
efficiency of five to one. In consider- 
ing the installation of lighting units, 
iHumination with consistent distribu- 
tion and at the lowest cost per candle- 
foot should be the governing factors. 
First cost must be balanced against the 
relative operating cost of different sys- 
tems; this is a fixed quantity, while 
the initial cost is a burden that may be 
entirely lifted in the annual saving of 
one system over another. Aside pos- 
sibly from first cost, the are still rep- 
resents the highest economy in the 
transformation of energy into light, 
and with even a moderate consumption 
of current on the illuminating circuit, 
it does not take a great while to note 
the beneficent effects on the coal pile 
that the use of lighting units of the 
maximum efficiency will produce. 
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Why Unit Costs Increase As a System 
Expands. 

Business men and municipal authori- 
ties can seldom understand why the 
investment and operating costs per tele- 
phone inerease as a system expands. 
It is one of the great problems of the 
industry to convey this principle clear- 
ly to men trained in other business, who 
are inclined to the view that operation 
on a large seale should mean a reduc- 
tion in cost per unit. 

An interesting explanation of this so- 
called ‘‘telephone paradox’’ was re- 
cently furnished to the public in 
Seattle, Wash., by E. E. Webster, gen- 
eral manager of the Independent Tele- 
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phone Company. As reported in Tele- 
phony he said: 

“It is true that the cost ‘increases 
at a far greater ratio than the increase 
in business. The explanation is simple 
enough. 

‘‘Suppose that I establish a central 
exchange with 5,000 telephones, all 
within a radius of a mile. Say the lines 
average half a mile in length, and, for 
the sake of illustration, suppose that 
the lines cost at the rate of $500 each 
a mile, or $250 a line. Then you would 
figure on six per cent interest on your 
money, or $15, and on the same amount 
of depreciation, with $20 a year for 
maintenance and = operation. That 
would make a total of $50 for interest, 
depreciation, operation and mainten- 
ance on each line. 

‘‘Now extend your system into the 
second mile radius, and on that basis 
the lines would be a mile and a half 
long and would cost $750 each. In- 
terest at six per cent then would be 
$45, depreciation $45 and, to be con- 
servative, maintenance and operation 
$20, a total of $110. To get the av- 
erage cost for both radi, add the to- 
tals, $50 and $110, and divide by two, 
and you have $80 for maintenance, de- 
preciation and interest for each line. 
As the plant grows in number of tele- 
phones, the expense increases in much 
greater ratio. 

“That’s one phase of the situation 
Each position on the 
switechboard—the section of the board 
handled by one operator—has 100 an- 
swering jacks and, if there is only one 
position on the board, 100 multiple 
jacks. When the operator asks you 
your number, she uses the answering 
jack, and when she connects you with 
the number desired, she places the plug 
in the multiple of the number called 
for. 

“That covers the situation where 
there is only one pos.tion on the board. 
Now suppose I add another 100 tele- 
phones to my system. That means I 
have to add another position to the 
switehboard, this position also having 
100 answering jacks and 100 multiple 
jacks. Now I have 200 telephones on 
the board, so arranged that each oper- 
ator, when called, immediately can 
place in the multiple jack the plug 
connecting the number called for. 

‘To enable the operator to do this, 
it is necessary to have the multiple 
jacks of each position duplicated on 


Vol. d7—No. 11 


the other, so that with two positions | 
now have 200 multiple jacks on each 
position. It costs more to install posi- 
tion No. 2 than No. 1, as I not only 
have to have more multiple jacks on 
No. 2, but I also have got to get Wack 
and install more on No. 1. : 

‘‘The first position, all installed and 
ready to give service for 100 tele- 
phones, costs ‘approximately $500.. To 
add another position to the switch- 
board of our company today—a posi- 
tion exactly like the first one and ac- 
commodating only 100 additional 
phones, would cost approximately $3,- 
500. I would have to multiple back 
through all the other positions, or in 
other words would have to add 100 
multiple jacks to each of the other po- 
sitions. 

‘Suppose I put you on a telephone 
at a fixed charge and I have, say, 500 
lines connected with my exchange. I 
then increase my plant until I can con- 
nect you with 18,000 telephones, but 
although you have a far greater serv- 
ice at your command, I am unable to 
increase the charge to you. 

‘*In 1905 our company had between 
3,000 and 6,000 telephones. Our aver- 
age number of calls each day for each 
telephone at that time was five and 
five-tenths. Today our plant is many 
times larger and the average number 
of calls each day for each telephone 
runs a fraction more than twelve, thus 
practically doubling the expense in- 
curred in answering each telephone. 

‘This all shows that no telephone 
company operating with a fixed rate 
can inerease the number of its tele- 
phones beyond a certain point unless 
the rate is high enough to allow it to 
make a return on a large and exten- 
sive plant. The rate ought to be elas- 
tic, but should be controlled by some 
competent authority so that in no 
case can it become burdensome and 
exorbitant.” 

— eo 
Municipal Railway Successful in Cal- 
gary, Canada. 

The street-railway system in Calgary. 
Canada, which is owned and operated 
by the municipality, shows highly sat- 
isfactory results according to Mayor 
Jamieson's most recent statement. The 
gross profits on a capitalization ot 
$476,000 are estimated at $200,000 for 
the year 1910, reckoned on the basis 
of the first few months’ operation this 
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THE ELECTRIC LIGHTING OF 
AUTOMOBILES. 


BY ROSCOE SCOTT. 


One of the most interesting recent 
applications of the electrie lamp is in 
the lighting of automobiles. There 
are approximately 350,000 automobiles 
in use in the United States, and 1f these 
were all equipped with electric lamps 
on a basis of five lamps per car, the 
total lamp equipment would aggregate 
1,750,000. It will thus be seen that 
the commercial possibilities for the 
automobile electrice lamp are large, and 
largely undeveloped. In order for the 
customer to realize the opportunities 
which are offered by automobile elec- 
tric lighting, it is necessary to under- 
stand the conditions under which the 
lamps will be used and the preeau- 
tions which are necessary. 

One of the most important conditions 
which must be realized if an eleetrie 


The importance of using wire of the 
proper size cannot be overestimated. 
Owing to the low voltage (about. six 
volts), the electric lamps on an auto- 
mobile take a relatively large current 
and unless wire of ample size is used 
the voltage drop in the wiring will 
cause the pressure at the lamps to be 
reduced and the candlepower will 
thereby be very seriously diminished. 
With a knowledge of the necessary 
constants, it can very easily be figured 
that a Mazda twenty-candlepower six- 
volt automobile lamp can be made to 
give approximately thirteen candle- 
power, simply bv the insertion of 
twenty-five feet of No. 15 wire in cir- 
euit between the battery and the lamp. 
If, instead, twenty-five feet of No. 10 
wire be used, the light intensity would 
not be noticeably affected, being ap- 
proximately  mineteen — candlepower. 
The general rule may be given that, 
in order to obtain good results with a 


complete equipment ineluding head- 
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FIG. 1.—COMPARISON OF ILLUMINATION PRODUCED. 


headlight is to give satisfaction, is cor- 
rect focusing of the lamp with respect 
to its retlector. If it be desired that 
the headlight beam shall illuminate the 
roadway to a maximun distance ahead, 
the lamp filament should be located 
at the geometrie focus of the reflector. 
Careful tests have shown that a Mazda 
sixteen-candlepower six-volt lamp with 
the recently developed ‘‘coil’’ filament, 
if properly focused in an eight-inch 
silvered parabolice reflector, throws 
fully twice as mueh light on a ten-foot 
vertical circle fifty feet ahead of the 
automobile as does a 0.75-cubic-feet- 
per-hour acetylene burner in an ordi- 
nary ten-inch gas headlight. The tests 
whieh gave the above results were per- 
formed at night in the darkened base- 
ment of a large building, a Sharp-Mil- 
lar illuminometer being used to make 
the photometric readings. Results of 
the tests are shown graphically in Fig. 
1. In each ease two lamps were used 


with thirty-two inches between centers. 


lights, side-lyehts and tail-leht. the 
main battery leads should not be 


smaller than No. 12 B. & S. gauge. 
No. 12 wire throughout will be found 
satisfactory, an alternative arrange- 
ment being to use No. 10 wire for the 
main battery leads and for the wires 
leading to the headlights, and to use 
No. 14 for the side-lights and tail-light 
Poor contacts produce much the same 
effeet as too small a wire, weakening 
the light and making the operation of 
the lamps uncertain. For this reason 
the use of an Ediswan attaehment plug 
whieh will maintain at all times a 
good contact between detachable parts 
is excellent practice. 

The mention of the Ediswan plug 
leads to the consideration of the Edi- 
swan candelabra-base automobile lamp 
(See Fig. 2.). A lamp having this 
base cannot jar loose in the socket, as 
it is firmly held in a bayonet joint by 
means of spring contacts. In the past 
eonsiderable difficulty has been found 
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with serew-base eleetrie lamps, owing 
to the fact that no matter how securely 
they may be inserted, under severe ceon- 
ditions they will work loose. The Edi- 
swan candelabra lamp and socket have 
eliminated this difficulty in a final and 
satisfactory manner, 

Many machine owners do not care 
to equip their ears with electric lamps 
exclusively. Combination fittings have 
therefore been placed upon the market 
which permit the use of electricity in 
econjunetion with oil or acetylene, but 
when such fittings are used the full 
efficiency of the electrie ght cannot 
be realized, on account of struetural 
difficulties affecting the reflectors. 

Even if no other electric lamps are 
used on a car, it is worth while at least 
to have a trouble lamp with a long 
cord. Such a lamp may be used with 
entire safety around and in any part 
of the machine, It may be provided 
with a small parabolie reflector so as 
to throw a powerful beam of light in 
any direction in whieh it 
turned. The meter light, reading lamp, 
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FIG. 2 MAZDA LAMP. 


and the dome light are other examples 
of the special uses of electric light for 
motor Cars, 

While the electric lights may be sup- 
phed with current from the storage bat- 
tery alone, in ease the latter 
should have an ample capacity and dis- 
charge rate, it is very desirable, es- 
pecially if large lamps be used, to in- 


which 


stall a generator system of lighting. 
Summarizing the main features of 
the electric system, it may be said 
without exaggeration that it is safer, 
more convenient and more eeonomical 
than anv other which has thus far been 
adopted for the hehting of automobiles. 
It has no water tanks to leak or freeze, 
and no flame, whieh would render the 
interior of a car hot and stuffy, if used 
for reading purposes. It employs lights 
which are not affected by the wind. 
and which ean easily and instantly be 
turned on or off. Finally, the eleetrie 
svstem is susceptible of more varied 
uses than any othercknown method. 
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SOME RECENT TENDENCIES IN 
STREET LIGHTING. 


‘BY LOUIS BELL. 


The last two years have seen a rath?r 
encouraging development in street- 
lighting practice. Municipal bodies 
move slowly and street-lighting con- 
tracts are very commonly made to run 
for a term of years, which, though 
generally short, precludes any sudden 
changes, even when improvements ren- 
der them desirable. The conspicuous 
gain has been in a marked tendency to 
increase the illumination on the streets. 
Even where the city authorities have 
not been willing to undertake better 
lighting the merchants have not infre- 
quently stepped to the front and at 
their own expense undertaken the 
proper lighting of important business 
streets. This is a practical endorse- 
ment of the value of good illumination 
to a community, although it is not 
altogether creditable that the munici- 
pal authorities have left the task to 
private enterprise. 

From the technical standpoint the 
betterment of street lighting has been 
very largely due to the introduction of 
tungsten incandescent lamps and vari- 
ous forms of the flaming arc, including 
in this category the magnetite arcs, 
which are now becoming standardized 
in the higher powers as well as the 
lower. The four-ampere lamp of this 
type has been rapidly replacing the 
inclosed arcs for several years and 
later the 6.6-ampere lamps have 


served to displace many of the better | 


elass of inclosed ares which could not 
be satisfactorily replaced by the 
smaller magnetites. The flame arcs of 
other types have not come into as ex- 
tended use as they deserve, owing to 
the high cost of the imported carbons 
used with most of them and the labor 
involved in trimming. Nevertheless, 
in a few cities they are decidedly a 
feature of the illumination, especially 
in the lighting of open squares. 

As a rule, however, the use of im- 
proved illuminants, especially these 
highly efficient arcs, has not been ac- 
companied by the change in methods 
and locations which their character 
properly requires. As a very general 
rule they are placed considerably too 
low for the best results in practical il- 
lumination and in many places those 
installing them have been neglectful 


of the very radical change of the char- 
acter of the luminous source which has 
been made as compared with the in- 
closed ares. These, while indeed bril- 
liant when worked at sufficiently high 
current, acquire a slight diffusing coat- 
ing on the inner globes which renders 
them somewhat less glaring than they 
otherwise would be. Magnetite or or- 
dinary fame ares placed at a similar 
height give as a matter of practice a 
well-nigh intolerable glare when used 
with clear globes. Ordinarily the 
flame arcs are practically never so 
used and the magnetite, which are of 
at least as high intrinsic brilliancy, 
never should be. 

All the modern ares should be placed 
five or ten feet higher at least than 
the arc lamps they replace. The les- 
son of improved distribution from in- 
creased height is one that was not en- 
tirely lost even in the days of the old 
open arc, for in some cities, in St. 
Louis for example, a normal height of 
twenty-five feet was adopted nearly 
twenty-five years ago, and this is a 
good minimum today for first-class 
street lighting. Foreign practice very 
commonly placed the lamps even high- 
er, up to ten or twelve meters, with 
marked advantage in uniformity of 
distribution. Placed high and with 
mildly diffusing globes, the modern 
ares give an illumination enormously 
superior to anything attained in the 
types familiar a few years ago, and 
care in thus placing and protecting the 
lights is a thing strongly to be urged 
on commuuities which are changing 
their lighting systems. 

The wise course, too, is to take advan- 
tage of the increased efficiency of the 
new lights to increase the illumination 
so as to give much more brightly light- 
ed streets at the same expense, rather 
than to attempt to economize by cut- 
ting down the number of lights. Arcs 
in this country are, save in a few in- 
stances and those mostly in street light- 
ing done by private enterprise, much 
too widely spaced. If it is worth while 
to light a street with any attempt at 
brillianey it pays to do the job thor- 
oughly and not to leave it half finished 
with regions of very low illumination 
between lamps. The difference be- 
tween customary practice here and 
that abroad in this particular is very 
startling. It would be difficult to state 
accurately what is the average spacing 
of ares in American cities, but it is 
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seldom less than 200 feet even in large 
cities supposedly well lighted, and 
more often 300, while in foreign cities 
of similar size the spacing would never 
be over 150 feet and commonly little 
over 100. The same fault of too wide 
spacing is apparent in the use of in- 
eandescent electric lamps, or incandes- 
cent gas lamps for that matter, and 
here again the heights are generally 
too small for the best advantage. Es- 
pecially is this the case in the use of 
Welsbach street lights, which are very 
commonly installed in the old posts 
once used for open-flame lamps. Some 
recent installations, both of tungsten 
lamps and inverted Welsbachs, have 
shown a tendency to remedy this diff- 
culty by bringing the lamps up from 
ten or eleven feet to fourteen or fif- 
teen, to the great advantage of the 
illumination on the street. 

In the use of incandescent street 
lights there is at present a wholesome 
tendency to increase the candlepower, 
a thing which is almost imperative if 
the lighting is to be improved without 
very considerable increase in expense 
due to increasing the number of units. 
Tungsten lamps of forty, sixty, eighty 
and one hundred candlepower being 
now readily available, there is certain- 
ly small excuse for the poor and piti- 
ful economy of using smaller units. 
Even the forty-candlepower lamps are 
at the spacings commonly employed 
too small to be used for anything ex- 
cept subsidiary lighting where the 
lamps serve reaily as markers of the 
way rather than as sources of any mate- 
rial amount of illumination. The sixty- 
candlepower lamp is very widely used, 
but is so far inferior to the eighty and 
one-hundred-candlepower sizes that 
considering the usually small differ- 
ence in price it seems a pity to waste 
money upon them. 

The most prevalent fault in Ameri- 
can street lighting, however, which is 
now only beginning to be corrected, is 
the lack of appreciation on the part of 
many municipal authorities as to what 
constitutes a suitable balance of light- 
ing in the various parts of the city. In 
other words, there is a strong tendency 
to adopt a uniform scale of lighting 
throughout a city irrespective of the 
importance of the streets from the 
standpoint of the illumination neces- 
sary to their use. Any attempt at 
equalizing the amount spent per mile 
of street over an entire city, large or 
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small, is bound to result in illumination 
which is bad from the civic standpoint 
and generally also bad from the mere 
illuminative standpoint. 

It is obvious to anyone who takes 
pains to investigate the conditions in 
a city that certain streets require for 
various reasons much higher illumina- 
tion than do others and that it is wise 
policy from every standpoint to spend 
money freely in order to secure it. 
These chief streets from the illuminat- 
ing standpoint are by no means neces- 
sarily streets characterized by large 
business interest or fine residences. 
They are determined rather by the 
amount and character of the night use 
of the streets. On some principal bust- 
ness streets, for example, dense traffic 
of every kind practically ceases after 
nightfall or at least after the ordinary 
lighting of the shop windows is extin- 
guished and the necessary illumination 
then is simply that due, so to speak, to 
police necessities bearing in mind the 
character of the locality. In other busi- 
ness streets, to the casual observer of 
much less importance, the sidewalks 
are filled till late at night, shop light- 
ing is on a much less extensive scale, 
and good general illumination is im- 
perative. Similar conditions hold for 
residence streets, some of which for 
the better preservation of public order 
or by reason of more general use de- 
mand a much higher degree of illumi- 
nation than do most of the others. 
These varying conditions are well rec- 
ognized in Continental illuminating 
practice, but are greatly neglected here, 
owing perhaps to a sort of democratic 
notion that one street deserves to be 
just as well lighted as another. On 
the contrary, one street may deserve 
for reasons having no relation to its 
apparent dignity very much better il- 
lumination than another. There is no 
rule by which this phase of public 
lighting may be safely guided. It 
should be determined by the tact and 
skill of those in charge of the work. 
If there be anything in the way of an 
approximation to a rule it would be 
that the lighting should be somewhere 
nearly proportional to the density of 
the population along the streets, reck- 
oned after nightfall, and this obvi- 
ously means that most outlying streets, 
save those that are conspicuous ave- 
nues of traffic or that are particularly 
difficult from the standpoint of the 
chief of police, need considerably less 


illumination than most of the others. 
By working along this line it is pos- 
sible to secure very efficient lighting 
without going to abnormally large 
total expense. 

In the city of Hartford, for example, 
the lighting of which the writer re- 
cently reorganized along this line of 
operations, the average annual cost of 
lighting per mile of street is almost ex- 
actly $500. The average actual candle- 
power per mile is about 3,250, but it 
varies from 8,000 or 10,000 to 1,500 or 
1,600, the former being on the chief 
streets fully lighted by ares and the 
latter in some outlying districts lighted 
by incandescents. The result in cost is 
aided by prices which are very low 
for an eastern city, but not as low as 
are obtained in some cities of the Mid- 
dle West. It is mentioned here merely 
to show that with modern illuminants, 
magnetites and series tungsten lamps 
in this case, it is practicable to do 
very efficient city lighting without go- 
ing to expense which ought to worry 
even a conservative city government. 

On the whole the efficiency of the 
modern illuminants is about double 
that of those in use five years ago and 
on the whole the cost per lamp is about 
the same as it was then, so that prac- 
tically speaking one ought to find in 
American cities twice as much light as 
was then usual. The change to the 
newer illuminants is of such great pub- 
lic benefit that it should be persistently 
carried out as soon as conditions of 
expiring contracts or of changes under 
existing contracts permit it. Most re- 
cent agreements between municipali- 
ties and lighting companies contain 
clauses permitting the use of improved 
illuminants when they become available, 
but as a general rule lighting compan- 
ies are slow to make changes before 
the expiration of their contracts unless 
there is considerable economy in so 
doing, so that improvements are apt to 
lag. 

It is very difficult to say what the 
course of improvement is likely next 
to bring us. There does not seem great 
likelihood of considerable gain in econ- 
omy in incandescent lamps of the or- 
dinary sizes, either gas or electric. A 
thing greatly to be desired is a thor- 
oughly good and efficient are for use on 
alternating-current circuits, as good, 
for example as the magnetite has 
proved to be on direct-current circuits. 
Improvements are coming along in this 
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line but it is not safe to say that they 
have yet anywhere nearly arrived. The 
two interesting European novelities in 
high-power illuminants ‘‘Press-gas’’ 
and quartz mercury ares have not yet 
gotten a fair foothold in this country. 
They are both most interesting possi- 
bilities the former being used exten- 
sively in London and Berlin and the 
latter having been recently installed 
In parts of Paris. At present the cost, 
particularly of mantles and special 
piping, seems to be against the press- 
gas, while the manufacture of the 
quartz are has not yet been set up in 
this country, and consequently it can 
scarcely be referred to as a commer- 
cial probability in the near future. But 
the tendeney of street lighting has 
shown itself to be toward a decidedly 
higher plane of illumination and in or- 
der to secure this it is necessary to 
have powerful and efficient illuminants, 
so that any improvement when thor- 
oughly tested will be sure to arrive. 
The main thing for the present is to 
make the most skillful use of the light 
sources now available and the best of 
these are so good and efficient that 
there is really no reasonable excuse 
for failing to adopt them as soon as 
opportunity offers. Ordinary practice 
of ten or even five vears ago is now 
fairly out of date and its continuance 
is a tacit confession to being a back 
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‘‘White Way’’ Proposed in Hamilton. 

The contract department of the 
Hamilton (Ontario) Eleetrie Light and 
Power Company is actively pushing the 
project of creating a ‘‘ White Way” 
along the city’s principal business 
streets. It is proposed to install orna- 
mental lamp-posts at the curb line on 
each side of the street forty-five feet 
apart. Each of these posts 1s to carry 
five 100-watt tungsten lamps, thus pro- 
ducing a brilliant and attractive light- 
ing. Attention is being concentrated 
on King Street, from Wellington to 
Bay streets, and on James Street, from 
Cannon to Hunter streets. <A large 
number of contracts have already been 
secured from the adjoining property 
owners and merchants, who are to pay 
12.5 cents per month per foot of front- 
age. The company will install the nec- 
essary underground mains, provide and 
erect the posts and lamps, supply the 
current and maintain the entire instal- 
lation in perfect order. 
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ELEMENTS OF POWER STATION 
DESIGN .—II. 


SELECTION OF STEAM BOILERS AND DESIGN 
OF BOILER ROOMS.—I. 


BY W. B. GUMP. 


The selection of steam boilers has 
much to do with the operating effici- 
ency of a steam power plant. The 
steam boiler deals directly with the 
fuel problem, being the first agency 
through which the conversion of heat 
into mechanical work takes place. The 
factors relating to this conversion will 
therefore influence the efficiency of the 
plant as a whole. 

In selecting a steam boiler the items 


of immediate importance are (a) 
kind of fuel to be used; (b) steam 
pressure; (c) cost of boiler installa- 


tion; (d) thermal efficienev; (c) space 
occupied. . 

Fuel.—The kind of fuel to be used 
is more or less restricted to the par- 
ticular locality in question. Where it 
can be had bituminous coal is apt to 
be selected, as its cost is less than an- 
thracite, although prices of the small 
lump and powdered anthracite, or 
semi-anthracite coals are more reason- 
able and these are used extensively. 
Due to the slower rate of combustion 
of anthracite coal the grate area for 
a given boiler-horsepower must be 
larger than is required for bituminous 
or semibituminous coals. A boiler 
should therefore be built for the kind 
of fuel adopted. 

As the cost of transportation of fuel 
is a vital issue, a certain kind of fuel 
will be used almost exclusively in cer- 
tain sections. In California and the 
Southwest, crude oil is used entirely 
for steam power purposes, since the 
cost of transporting coal renders it 
prohibitive for the production of pow- 
er. 

Oil fuel possesses a number of dis- 
tinct advantages over coal. On a ba- 
sis of calorific value. pound for pound. 
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California crude oil has an average of 
18,500 British thermal units as against 


about 13,000 for good coal. The calo- 
rific value is found to be fairly con- 
stant throughout a large territory, 
while this is far from the case with 
coal. Oil fuel is very convenient to 
handle in a furnace, and leaves no ash 
to be removed. One fireman can easily 
manage from eight to twelve oil-fired 
boilers. With the same number of coal 
boilers it is usual and generally neces- 
sary to use mechanical stokers. 

Oil fuel permits of a higher rate of 
evaporation than coal, and an oil-fired 
boiler operates at a higher efficiency 
under ‘‘foreing’’ than a coal-fired boil- 
er. This was proven conclusively dur- 
ing a series of government tests with 
liquid fuel. 

When employed for fuel, crude oil 
must be atomized, either by a jet of 
steam or compressed air. The more 
common method is by steam. The oil 
is first heated to a temperature of from 
100 to 150 degrees Fahrenheit before 
it is fed to the burners. It is then 
forced under pressure into the burner, 
which includes the steam orifice. Up- 
on striking the steam jet the oil is 
broken up, or atomized, and burns with 
Intense heat. The amount of steam 
necessary to atomize the oil should not 
exceed five per cent of the steam gen- 
erated, when operating economically. 

Due to the high temperature, the 
brickwork is subject to more rapid 
deterioration than in a coal-fired boil- 
er. The expansion strains are also 
more violent. These factors must be 
carefully taken into account when de- 
signing a boiler room for oil fuel, as 
the question of maintenance is a vital 
issue. Therefore material of first qual- 
itv should be specified. 

Heating Surface—The object sought 
in a boiler installation is to obtain the 
greatest quantity of heat per dollar. 
The problem then is how to make the 
boiler conform to the fuel; not the 
fuel to the boiler. In this connection 
it is well to note that manufacturers 
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have employed an arbitrary standard 
of approximately twelve square feet 
of heating surface per boiler-horsepow- 
er. This is, more or less regardless of 
steam pressure, nature of fuel, or other 
important factors, making the rating 
of comparatively little value as a guide 
for those receiving bids. Consequently 
it is necessary to specify the axact 
heating surface required when pur- 
chasing a boiler, basing the heating 
surface upon the local requirements to 
be satisfied. 

Steam boilers for manufacturing 
plants operate under comparatively 
uniform loads. Electric railway serv- 
ice, on the other hand, requires that 
heavy fluctuations be satisfied; demand- 
ing a larger grate area and greater 
steam space than in the former case. 
The boilers selected for the railway 
plant would doubtless operate the man- 
ufacturing plant, but the converse 
would not necessarily be true, as far 
as economy of fuel is concerned. 

H. G. Stott suggests a boiler for elec- 
tric power service having a ratio of 
grate surface to heating surface of 1 
to 30. When necessary such a boiler 
could he overloaded 200 per cent. It 
is a question whether a boiler so con- 
structed would operate economically on 
light loads, and this would þe of great 
importance in stations having a low 
load-factor. A ratio 1 to 40 to 1 to 60 
is more common than the ratio above 
suggested. This factor relates to & 
specific design of boiler best adapted 
to the working conditions of the case 
in question, and must be settled ac- 
cordingly. 

Steam-Boiler Losses.—Boiler efficien- 
ey, as ordinarily considered, is the com- 
bined efficiency of the boiler and fur- 
nace. Under extremely favorable con- 
ditions this efficiency has reached 
eighty-three per cent. In practice how- 
ever, an efficiency of seventy per cent 
to seventy-five per cent is good, and In 
a vast number of boiler plants. the 
efficiency is less than sixty-five per 
cent of the total heat energy. 
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In a paper read before the American 
Institute of Electrical Engineers, Mr. 
Stott itemized the losses in a steam 
power station, and made a number of 
valuable suggestions in the way of re- 
ducing these losses. In the boiler 
room, the greatest of these is the stack 
loss, or the loss of heat passing off in 
the chimney gases. In a well operated 
plant this loss is about twenty-two per 
cent. In a poorly operated plant # 
mav reach thirty-five or forty per cent. 
Since the loss is comparatively large 
in any case a method of reducing it 
appeals to those seeking high economy. 

The chief cause of chimney loss is 
attributable to chimney draft; that is, 
a high temperature is required to create 
the gases which rise and cause an in- 
How of air necessary to carry on com- 
bustion. Thus a large proportion of 
heat in these gases is a waste. It is 
therefore clear, from the nature of the 
case, that a radical reduction of this 
loss is practically impossible. Undue 
losses from this source however, are 
common, and the chief cause arises 
from  ineomplete combustion, Too 
much air is admitted to the combus- 
tion chamber, either through leaks, or 
by improper control of the draft. The 
latter cause is more common. Not a 
few plants have poorly constructed 
chimneys which permit serious air 
leaks, thus tending to destroy the quali- 
ties of boiler equipment, which, in oth- 
er respects may be first class. 

Intelligent firing will go far to im- 
prove steam-boiler efficiency, and it 
may be stated here that this feature 
of plant operation is too often neglect- 
ed, notwithstanding the fact that econ- 
omy im fuel is the main issue. Again, 
the human element ‘enters into the 
problem, and it is not generally solved 
in a satisfactory manner in the aver- 
age plant using hand-fired boilers. One 
of the prime causes for unsatisfactory 
firing. and inefficient boiler operation 
generally, is accounted for by the fact 
that few boiler plants are handled by 
competent or even intelligent firemen. 
Unfortunately the routine of a boiler 
room has been regarded as more or less 
of a drudgery, and, as far as economy 
is concerned, the question of salaries 
is too often the chief item considered. 

Radiation losses in the average boil- 
er amount to six or eight per cent, and 
can be diminished only by careful at- 
tention te the boiler setting, adopting 
a type which is tightly inclosed rather 


than a cheap structure which is not 
likely to be airtight or contain the 
necessary amount of heat-resisting ma- 
terial. With regard to a tight setting 
the internally fired type of boiler of- 
fers advantages. In this type the en- 
tire furnace is surrounded with steel, 
and when properly set is favorable to 
minimum radiation. An all-steel set- 
ting has been advocated, and is used 
in a number of plants with consider- 
able success. 

Type of Boiler—As to a choice be- 
tween the two general types, fire-tube 
and water-tube, it is safe to state that 
more than two-thirds of the boilers in- 
stalled in electric power stations are of 
the water-tube variety, and in stations 
above 2,500 boiler-horsepower capacity 
fire-tube boilers are not generally to 
be considered. This is not because the 
efficiency of one type is necessarily 
greater than the other; but on ae- 
count of several other important items, 
such as: (a) Safety to human life; (b) 
accessibility for inspection and clean- 
ing: (c) ease with which repairs are 
made: (dù large steam space; (c) large 
capacity per unit. 

It ean searcely be disputed that the 
water-tube boiler igs safer under high 
steam pressure than the fire-tube type. 
This is because a fire-tube boiler is con- 
strueted with all of the tubes in a sin- 
gle shell which is directly in contact 
with the hottest gases. This affords a 
greater chanee for serious explosions 
than the water-tube type. A water- 
tube boiler contains most of the water 
in separate tubes below the main 
drums. Explosions are as apt to take 
place in one or more individual tubes 
as in the shell, deterioration being con- 
fined more particularly to the tubes. 
The explosion of a single tube is evi- 
dently less disasterous than an explo- 
sion in the main drum. Furthermore, 
a fire-tube boiler requires a larger shell 
for the same capacity and steam pres- 
sure; hence a thicker plate is neces- 
sary. It is well known that satisfae- 
torv riveting is more difficult with 
thick plates, and the latter do not leave 
the rolls in as uniform a condition as 
thinner plates. When it is decided to 
use steam pressure above 150 pounds 
a choice of water-tube boilers natur- 
ally follows, as a consequence of the 
facts just given. 

As to accessibility for cleaning, the 
water-tube type is generally superior, 
as the tubes are more accessible than 
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in the fire-tube boiler. This advantage 
of the water-tube over the fire-tube 
boiler 1s emphasized in plants where 
the water is of inferior quality. Here, 
frequent cleaning is necessary, and the 
demand for facilitating this work is 
consequently urgent. 

In regard to making repairs the 
water-tube boiler offers a distinet ad- 
vantage. A tube may be taken out and 
replaced more readily than in the fire- 
tube type. The cost of  water-tube 
boilers is greater than fire-tube, 
and it is generally more diffeult to 
set a water-tube boiler, due to more 
complicated fittings. As regards effici- 
ency, neither type should show a su- 
periority. More depends upon the 
character of installation and the man- 
ner of operating than upon the type 
of boiler, and excellent results have 
been realized from both types. A fire- 
tube boiler is generally purchased for 
the sole reason that it is cheaper. Un- 
der these circumstances the setting is 
apt to be slighted, and when complete 
the efficiency is permanently reduced, 
This has been one of the causes for 
believing that the efficiency of a fire- 
tube boiler is lower than that of a 
water-tube boiler. 

Steam Pressure —The tendency of 
present practice is toward high steam 
pressure. Few new electric plants use 
a pressure less than 150 pounds gauge, 
and 175 to 200 pounds is being adopted 
in practically all stations above 10,000 
kilowatts capacity. This ealls for first- 
class piping and fittings in order to de- 
crease the danger to life and property. 
Apparatus for high steam pressure has 
been undergoing such marked improve- 
ment that casualties in boiler and en- 
gine rooms are fewer today in propor- 
tion to the amount of power generated 
than was the case a few years avo 
when much lower pressures were em- 
ployed. At the same time greater 
care is required in handling steam ap- 
paratus than ever before, and the meth- 
od of accomphshing this end must be 
carefully worked out for each partien- 
lar ease. 

Superheating and Superheaters.—Su- 
perheated steam is to be considered 
in all high-pressure steam power 
plants, and it may be said that prae- 
tically all the larger plants are now 
operating with superheated steam, al- 
though some engineers still objeet to 
its adoption. In America the practice 
of superheating is comparatively new. 
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On the continent of Europe superheat- 
ed steam has been used for many years, 
and higher superheat is generally used 
than in Américan plants. Conditions 
in this country, both social and com- 
mercial, are such as to preclude the 
adoption of many refinements used in 
European plants. In the United States 
the average power plant is pressed into 
service with scarcely sufficient time for 
the machinery to be properly installed, 
not to mention that a portion of the 
apparatus is likely to be unqualified 
for economical operation. Competition 
among builders of power-plant machin- 
ery has had a tendency to cheapen 
their products at a sacrifice in quality, 
and as a consequence the machinery 
bought from the lowest bidder is not 
always suited to refinements of opera- 
tion that are more or less common in 
large Continental plants. This does 
not mean that all power-plant machin- 
ery of American manufacture is in- 
ferior to European machinery, but 
rather that a considerable portion of 
the machinery installed in American 
plants is not able to compete with ma- 
 chinery of the highest grade, but is in- 
stalled simply on account of its low 
price. 

The average American power station 
cannot operate successfully with super- 
heat much above 100 degrees Fahren- 
heit. This statement applies more par- 
ticularly to plants with engines of the 
Corliss type. In most cases the limit 
recommended is seventy-five degrees. 
Higher superheats increase the difficul- 
ties of proper lubrication of cylinders, 
tend to warp valves, and cause deteri- 
oration at pipe joints and other por- 
tions of the plant. A steam-turbine 
plant is able to use highly superheated 
steam with less likelihood of trouble 
than an engine plant. Where the pip- 
ing and auxiliaries are properly pro- 
vided for high temperature the steam 
turbine is able to make a good showing 
with superheated steam, since the de- 
structive properties of superheat ap- 
pearing in the engine are practically 
absent in the turbine. 

Superheaters are of two general 
types; those which are separately fired, 
and those contained within the boiler 
setting. More than ninety per cent of 
the superheaters installed are of the 
latter type. 

The items of importance concerning 
a superheater are: (a) Minimum 
danger of exeessive heating; (b) eeon- 
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omy; (c) accessibility and means of 


cutting out of service without inter-: 


fering with operation of plant; (d) 
interchangeability. 

On account of exposure to the hot- 
test portion of the furnace, a super- 
heater must be well constructed, so as 
to satisfy the first item mentioned. 
This has been a serious problem to 
meet, but fortunately has been quite 
successfully solved and at present a 
well built superheater should not burn 
out readily if handled with proper 
care. The type of superheater most 
commonly employed is constructed of 
wrought-steel tubes terminating in 
cast-iron manifolds. In starting up, it 
is necessary to flood the tubes in order 
to keep their temperature within a safe 
limit. | 

The Foster superheater and one or 
two other makes do not require flood- 
ing, and, while more costly than the 
ordinary tube type, are longer lived. 
The type named is constructed of dou- 
ble steel tubes, one within the other, 
with an air space between, the outer 
tube being surrounded by a series of 
adjoining cast-iron rings. On account 
of the double-tube arrangement a 
larger area of heating surface is pre- 
sented for the amount of space occu- 
pied than with the other type. 

Separately fired superheaters have 
two distinct advantages: (1) They may 
be placed in any convenient location; 
(2) they may be cleaned and repaired 
without interfering in any way with 
other portions of the plant. Their 
chief disadvantages are: extra cost, ad- 
ditional floor space, additional piping, 
and a greater amount of attention. 

A superheater is equivalent to in- 
stalling additional boiler capacity. The 
advantages sought are necessarily ex- 
pected to outweigh the extra cost of 
fuel and maintenance. This will be the 
case in well regulated plants, but in 
plants which are not equipped with 
good engines and auxiliaries the result 
from superheating may show a higher 
cost per kilowatt-hour than without 
superheaters. There is of course a gain 
in steam economy per horsepower-hour 
in any case, but this must be balanced 
against the actual cost per horsepower- 
hour, in order to arrive at the com- 
mercial economy. 

Economizers.—An economizer is in 
reality a primary boiler, and is used 
for the purpose of heating the feed 
water to a greater temperature than 
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that occurring in a steam feed-water 
heater. 

The advantages thus gained by an 
economizer are: (a) Higher feed- 
water temperature, and a consequent 
decrease of wear on boilers; (b) the 
elimination of impurities which would 
otherwise accumulate in the boilers; 
(c) a large amount of hot-water stor- 
age, for sudden increase of load; (d) 
a decrease in the amount of heating 
surface otherwise required by boilers; 
(e) an annual saving in cost of opera- 
tion, when other factors are favorable. 

The last item is really the most im- 
portant and determines whether an 
economizer is a profitable investment. 

The disadvantages of an economizer 
are: (a) Extra first cost of boiler 
equipment; (b) extra maintenance 
(upkeep plus repairs); (c) additional 
space required; (d) more complex op- 
eration of plant. 

The extra cost of the boiler equip- 
ment is made up of the cost of the 
economizer itself together with the cost 
of additional chimney construction 
necessary to accommodate the econo- 
mizer. Since an economizer decreases 
chimney draft, a taller chimney is re- 
quired, increasing the cost still further. 
The items which contribute to a pos- 
sible saving in the total cost of opera- 
tion must in every case be thoroughly 
investigated, if the practicability of 
such an installation is to be accurately 
determined. 

The first cost of an economizer should 
range between $4.00 and $7.00 per 
boiler-horsepower, installed ready to 
operate. 

Chimneys versus Mechanical Draft.— 
The degree of natural draft in a boiler 
furnace is determined chiefly by the 
height of the chimney and the temper- 
ature of the flue gasses. After maximum 
damper-opening has been reached, the 
draft cannot be increased except by 
artificial means. It is advantageous 
under certain conditions, such as in 
burning fine coal which packs, to in- 
crease the intensity of the draft be- 
yond the range offered by a chimney; 
therefore, a method of producing draft 
by mechanical means is adopted. 

Chimney draft is subject to weather 
conditions which consequently influ- 
ence the state of combustion, and hence 
the economy of the boilers. Notwith- 
standing this fact the great majority 
of plants use chimneys in preference to 
mechanical draft. 


tay 2 
di Pri 


September 10, 1910 


Artificial draft may be classified un- 
der: (a) Vacuum, or induced draft; 
(b) plenum, or forced draft. 

In the former system the draft is 
produced by means of a vacuum above 
the fire. The draft is thus induced or 
drawn in, and the effect is similar to 
natural draft. In the forced-draft sys- 
tem, air pressure is used under the 
fire, being blown into the ashpit and 
thereby forced through the grate. 

There are two ways of producing 
artificial draft: (1) by steam jets, (2) 
by fans, or exhausters. 

In the first the steam may be blown 
through orifices in a pipe in the stack, 
thus causing induced draft, or may be 
blown into the ashpit producing a 
forced draft. The steam-jet system 
(either induced or forced) is better 
adapted to boilers which are to be 
forced for short periods only, since a 
steam jet is very wasteful and requires 
a large proportion of stéam for the 
quantity of air admitted. 

The usual form of mechanical-draft 
appliance is a blower in combination 
with a suitably arranged flue connected 
to the ashpit, admitting any quantity 
of air desired. It should be noted that 
the air pressure created by a fan varies 
directly as the square of the velocity. 
The horsepower required to drive the 
fan increases as the cube of the veloc- 
ity. Consequently the cost of power 
for mechanical draft is an important 
item, and a judicious selection of the 
fan is imperative in order to secure 
maximum economy. 

When mechanical draft is employed 
it is not necessary to have tall chim- 
neys. In fact, chimneys are practically 
eliminated, exeept in localities in 
which an ordinance requires high chim- 
neys. It is practice in some plants to 
use chimneys under ordinary operating 
conditions, supplementing these with a 
mechanical-draft equipment for use 
when forcing is desired. The first 
cost of a foreed-draft outfit will range 
between twenty and forty per cent of 
the cost of a brick chimney. An in- 
duced-draft equipment requires a much 
larger fan and is therefore higher in 
cost than the forced-draft or plenum 
System. The cost of the induced sys- 
tem varies between forty and sixty 
per cent that of a brick chimney of 
the same capacity. The power re- 
quired for mechanical draft should not 
exceed five per cent of the total power 
generated, and may be very much less 


in a large and economically operated 
plant. 
(To be Continucd) 
-ee 
A Simple Service Switch. 

A simple automatic service switch 
devised by R. P. Moody is being used 
by the Ottawa (Can.) Electrice Com- 
pany on its suburban street-lighting 
circuit. The city arc-lamp service line 
is connected in series with the winding 
of a two-coil electromagnet. The 
street-lamp circuit is broken just under 
this magnet, and the ends terminate in 
mereury cups. Above the cups is a 
copper connector with ends bent down- 
wards at right angles, so that when the 
connector is lowered these ends dip 
into the mercury in the cups and thus 
complete the street-lamp circuit. The 
connector, the ends of which are guided 
to move vertically, is suspended hy a 
cord which passes over a ring and con- 
nects to a depending armature, which 
by its weight normally keeps the ends 
of the copper connector out of the mer- 
eury cups. When the are-lamp service 
is turned on, the electromagnet be- 
comes energized and draws up the 
armature, thus permtting the connector 
to fall by its own weight, so that its 
ends enter the mereury cups and com- 
plete the strect-lamp circuit. Con- 
versely, when the arc-lamp service 1s 
turned off, the armature drops under 
its own weight on to a shelf, draws up 
the connector, and breaks the street- 


lamp circuit. 
—_—_—_»--———__—_— 


Amsterdam’s Municipal Electric Plant. 

Consul Frank W. Mahin, of Amster- 
dam, in a report on the municipal elec- 
tric plant of that city, states that the 
receipts in 1909 amounted to $550,098 
and the expenditures to $217,458. Af- 
ter paving interest to the amount of 
$84,408, writing off $159,190, and put- 
ting aside a reserve of $2,894, there re- 
mained a balance of $86,148. The total 
amount of electricity delivered for 
light and power was 16,176,309 kilo- 
watt-hours, of which 8,003,063 went to 
private parties, 2,010,265 to the mu- 
nicipality (exeept street ears), and 
6,163,031 to the street-car service. For 
lighting purposes, private parties paid 
at the rate of five cents per kilowatt- 
hour and the municipality four and 
five-tenths cents; for power, private 
parties paid three cents and the mu- 
nicipality two and seven-tenths cents. 
For both light and power the street- 
ear service paid two cents. 
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Coal Briquetting in the United States. 

More briquets were made in the 
United States in 1909 than ìn any pre- 
ceding year. Sixteen briquetting plants. 
were in operation, but five of them 
were only working experimentally and 
two of these were making briquets. 
from peat. The total product in 1909: 
was 139,661 short tons, an increase 
over the output of 1908 of 49,303 tons, 
or more than fifty-four per cent. 

This output is insignificant compared 
with that of Germany, where 18,000,- 
000 tons of briquets are made every 
year, but it shows that the briguet in- 
dustry is at last getting started in the 
United States. The conditions in Ger- 
many, however, are very favorable to- 
the suecess of the industry. 

In the United States the briquet in- 
dustry is held back by the large sup- 
ply of cheap natural fuel, by the high 
cost of labor, and by attempts to ex- 
ploit secret processes for which extrav- 
agant claims are made but which have 
failed to make good. The material 
available for briquet making is abund- 
ant, consisting of anthracite culm, slack 
coal unavailable for coking, lignite, 
coke breeze. and peat; and with the in- 
crease in the use of by-product-reeov- 
ery coke-making processes and the min- 
ing out of the more accessible high- 
grade coals, the briquet industry must 
surely find a larger market and make 
a greater output. 

The Geological Survey has just pub- 
lished a report on coal briquetting in 
the United States in 1909, by Edward 
W. Parker, which may be obtained by 
applying to the Director of the Survey 
at Washington. 

o 
Cheap Power for Kansas City. 

A reeent report from Kansas City, 
Mo.. states that the Niangua Hydro- 
Eleetrieal Company, capitalized at 
$150.000, owning the land on each side 
of the Niangua River, plans to generate 
30,000 horsepower at one cent per kilo- 
watt-hour, $60 per horsepower per year, 
whieh would make an income of 
1,800,000 gross. It will eost about 
2.500.000 to construct the dam and in- 
stall the machinery, ineluding the 
transmission line to Kansas City. It 
is the object of the company to eapi- 
talize for $5,000,000, issue $2,500,000 
worth of bonds, ten vears at six per 
cent, and lay aside a sinking fund of 
$500,000 annually to redeem the bonds. 
The company has the deeree from 
court, and is all readyenow to wo ahead. 
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EFFECT OF DAMPING FACTOR 

UPON THE SENSIBILITY OF 

DETECTORS IN WIRELESS 
TELEGRAPHY. 


BY H. H. GORDON. 


It is a faet well known among those 
Interested in wireless telegraphy and 
telephony, that all forms of detectors 
are not equally sensitive under a given 
set of conditions. Among the factors 
affecting the sensibility of a detector 
might be mentioned the wave form, the 
wave train, the group frequenev, the 
damping factor and the coupling of the 
cireuits. 

At present the design of wireless re- 
ceiving Circuits, taking into account the 
factors mentioned above, is more or 
less of an experimental matter, differ- 
ent connections and different forms of 
apparatus being used and various ad- 
jJustments tried and experimented with 
until a satisfactory operating condition 
Is reached. 

It is thought that if the same engi- 
neering principles were applied to the 
design of the receiving circuit that are 
apphed to the design of a dynamo or 
motor, that mueh improvement over 
the present empirical methods would 
be made, and it was with a view 
towards the same that the following 
tests were made at the experimental 
Wireless station of George Washington 
University, with the efficient assistance 
of J. R. Whitehead and L. S. Paddock. 

The oscillatory current used in wire- 
less telegraphy may be defined as an 
alternating current of extremely high 
frequency, the maximum values of sue- 
cessive waves continually diminishing. 
The ratio of one maximum value to the 
next is called the damping factor. If 
this ratio is large, the oseillation dies 
away quickly and the oseillation is said 
to be strongly damped, to have a 
large damping factor. If the ratio is 
small, the wave or oscillation does not 
die away quickly and the oseillation is 
said to have a low damping factor. A 
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would, 


pure alternating current 
course, have no damping factor. 

The effect of oseillatoryv 
different damping factors was tried 


upon the following detectors, which it 


thought represented the best 
most widely used types: 


2, perikon; 38, silicon; 


was 
known and 
1, electrolytic; 

4, carborundum. 


The electrolytie detector is eom- 
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posed of a very fine platinum point 
_ just touching the surface of an elec- 
trolytie solution in a small glass or 
platinum eup. The perikon, silicon 
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FIG. L—WIRING 
and carborundum detectors are all of 
the erystal type, which in general is 
composed of two elements in contact 
under slight pressure. 

The equipment of the experimental 
station comprised an L-type aerial of 
four phosphor-bronze wires, horizontal 
length 100 feet, vertical length fifty 
feet. The outer end of the aerial was 
ninety feet above the street. The trans- 
mitting set was of one-kilowatt capac- 
ity, using alternating eurrent at 110 
volts and sixty eveles in a 30,000-volt. 
open-eore-type transformer.  Fessen- 
den connections were used on the oscil- 
lation transformer, whieh was of the 
direct-couple type. The receiving eir- 
ewit was so designed as to allow of a 
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number of different arrangements. The 
receiving tuning coil was of special de- 
sign and could be used for both direct 
and inductive coupling. The adjust. 
able condensers were of the usual semi- 
circular plate type. The complete wir. 
ing diagram of the station is shown in 
Fig. 1. 

It was first planned to make use of a 
station about three quarters of a mile 
distant to transmit the signals for the 


tests, but on account of interference 


from the near-by stations, this seheme 
had to be abandoned and a small 
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transmitting set, comprising a storage 
battery, mechanieal interrupter, coil. 
oscillator, transformer and condenser, 
Was installed in the same building with 
Station 1. The set was connected as 
shown in Fig, 2. This arrangement of 
circuits gave very weak radiation, but 
it was powerful enough for the purpose. 
It also had the effeet of giving the sys- 
tem but one oscillation constant to deal 
with, instead of the two which are ust- 
ally present in the ordinary form of 
coupled circuits. 

In order to note the effect of the 
damping faetor it was necessary to find 
means whereby the mean-square value 
of the received current could be meas- 
ured so as to maintain this value con- 


+ 


,r— 


Thee eit 
` nf ne ; 
fir gh- 


Tie 


September 10, 1910 


stant, and note the etfect of changing 
the damping. Some difficulty was ex- 
perienced in the selection of an instru. 
ment for this purpose. A thermo-mil- 
liammeter was finally selected, as it was 
found to be remarkably sensitive and 
well adapted for the purpose. This in- 
strument consists of a moving-coil ele- 
ment carrying the pointer and also car- 
rying a delicate thermo-couple on its 
mounting. Directly under the thermo- 
couple is a narrow strip of gold leaf 
through which the current to be meas- 
ured passes. 

There were no instruments to be ob- 
tained for measuring the damping fac- 
tors of the wave trains, so the follow- 
ing method was evolved. 

Three different combinations of ca- 
pacity and inductance were arranged as 
follows in the transmitting set. 

The capacity in the set was composed 
of Telefunken tubes. The set was tuned 
up to a wave length of 550 meters. 
Call this W,=.\/C,L, where C is the 
capacity and L the inductance. The 
capacity was then lessened by two tubes 
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FIG. 2—CONNECTIONS OF SENDING STA- 
TION. 
and the set again tuned to 550 meters. 
Call this W,=\VC,L,. Two more tubes 
Were then removed and the set tuned 
to 550 meters. Call this W,=\/C.L,. 
The full capacity was again insert- 
ed and the value of VCL, and VCL, 


were very carefully measured with the 
wave meter., 


The results were as follows: 
wW,=v0,L,=vūL,= v€. L,=550. 
W.=vC,] L,=635. 

Wi=VC,L,=780. 

The damping factor D of any cireuit 


R . : : ; 
equals 5; in which R is the high-fre- 


queney resistance of the circuit. Call 


the three damping factors of the three 
different combinations: D,, D, and D.. 
Then 


R 
Di m 2L, 
R 
a 2L, 
R 
Be L, 


R can be assumed to be unchanged 
in the three cases, above. as the tuning 
eoil was made of very heavy wire and 
the ehange in the total length of wire 
was slight. 

Therefore these two proportions may 
be made: 


true: 
W, VC, L, (my a: 
We vC L: W, E; 
similarly wi) _ : 
therefore p, = (wi) 
and Pi = (wY 
also p 7 (ey 


¢ 


The above gives us a ratio between 
the damping factors of the three ar- 
rangements of the cireuit in terms of 
wave length. - 

The method of using the above in 
testing the detectors was as follows. 

The receiving set was tuned very 
carefully to the 550-meter wave length, 
and the combination \/(,L, set on the 
transmitter, the points L, L, and L, 
heing marked on the link coil. The 
Duddell thermo-milliammeter was then 
connected in the receiving set and the 
transmitting key of Station 2 held 
down long enough to obtain a reading 
on the thermo-ammeter. <A system of 
signals was arranged between the two 
stations and a word was then sent to 
the transmitter whether the reading 
was high or low. The output of the 
transmitter was then regulated by means 
of the vibrator of the coil until a pre- 
determined deflection was obtained on 
the thermo-ammeter. After this was 
adjusted by the vibrator. an additional 
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tiner adjustment was sometimes made 
by means of the adjustable air con- 
denser of the receiver. This would 
throw the closed circuit more or less 
out of tune with the open eirenit, but 
would not affect the damping factor 
as the inductance was not varied. In 
this manner the high-frequency eur- 
rent in the receiving circuit was al- 
ways reduced to the same value before 
a detector test. After the above had 
been done the thermo-ammeter was 
switched out and the deteetor under 
test was switched in together with a 
D’Arsonval galvanometer and shunt. 
The average of fifteen readings was 
taken and these readings were only the 
best, the detector being adjusted each 
time with practically the same care 
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FIG. 3.—VARIATION OF DETECTOR SENSI- 
BILITY WITH DAMPING FACTOR. 


that it would have under actual service 
conditions. This in reality often meant 
fully three to four times as many ad- 
justments as readings. 

After this had been done for the 


value \/C,L,, the same was repeated for 
the values \'C.L, and VE, La. care be- 
ing taken to bring the high-frequency 
current hack to the standard each time, 
and checking the standard again after 
each set of readings was taken. If 
this reading did not check with the 
first the set of readings was repeated. 

In the case of the glass point electro- 
Ivtie detector but one set of readings 
was of course necessary, for the condi- 
ditions of the detector were always 
those of the same sensibility, 
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The shunt used with the galvano- 
meter was of the same value through. 
out the detector tests without the bat- 
tery. In the tests of the detectors with 
the battery it was altered somewhat, 
and on this account the curves taken 
with the detector cannot be taken 
as having values which can be com- 
pared with each other at all in regard 
to sensibility, because the flow of bat- 
tery current was divided between the 
detector, galvanometer and shunt, and 
the resistance of the detectors was un- 
known, and would have had to be de- 
termined for each reading. 

Assuming that the damping factor 
D, is unity, the values of D, and D, 
were found to be 1.33 and 2 respect- 
ively. The actual values of D,, D, and 
D, were not obtained, as they were not 
necessary for the experiment. 

The following are the average read- 
ings of the galvanometer for each 
damping factor: 

Readings with 


Detectors. 1 3 3 
Silicon, without battery........ ao 24.4 31.0 
Perikon, without battery....... 15. 15.5 20.8 
Carborundum, without battery. 186 21.4 23.1 
Silicon, with: hbattery........... 16.4 21.6 24.1 
Perikon, with battery......... 24.1 28.8 30.7 
Carborundum, with battery... .20.0 20.0 28.4 
Electrolytic, with battery...... 25.0 25.5 26.5 

This variation in sensibility is also 
shown graphically in Fig. 3. From 


these results it would appear in gen- 
eral that the detectors became more 
sensitive with increased damping. But 
it must be remembered that the above 
showing is under constant value of the 
mean-square-root value of the receiver 
current, and in maintaining the same 


value for the heavy damped as for 


the slightly damped wave, the former 
will have the higher initial amplitude. 

While these results are in themselves 
too crude and inaccurate to draw any 
conclusive results as to the theory of 
the action of wireless detectors, they 
certainly do not substantiate the theory 
of thermo-electric action in the case of 
the crystal detectors, but tend rather 
to uphold the theory that there is a 
certain critical potential which exists 
in the detector and which is broken 


down by the initial swing of the wave. 
6 - 


Coherer Action. 

M. <Azilard, who is connected with 
Mme. Curie’s laboratory at the Paris 
University, has observed some new and 
very striking phenomena in regard to 
coherer action. He gives the follow- 
ing account of his researches in a pa- 
per presented to the Academy of 
Sciences. A coherer is mounted on a 
well insulated support and connected 
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as usual to a battery and relay. The 
coherer has at one end an antenna of 
one meter length. He does not connect 
the coherer to ground as usual, but 
puts it in contact with one pole of an 
alternating-current circuit, the other 
end of which is grounded. In this 
way he greatly increases the working 
distance of the coherer. Using a sec- 
ond antenna for the emission and a 
small spark, the maximum range of 
action is but two millimeters when one 
puts the coherer to ground as usual, 
but it is increased to 1,200 millimeters 
with the above connection. Replacing 
by the ground connection, the distance 
falls to the initial value. The length 
of the emitting antenna is one meter 
and it is excited by a 1.0 to 1.5-milli- 
meter spark produced by rubbing an 
amber rod. The alternating current 
comes from the city mains at 110 volts 
and forty cycles, or is given by a small 
rotating commutator device at varia- 
ble frequencies. He showed that the 
increase in sensitiveness of the coherer 
was not due to a change in capacity 
or self-induction of the coherer cir- 
cuit, nor to the simple metallic con- 
nection with the lighting mains. 

He uses this arrangement to bring 
out another phenomenon which is as 
follows: There is produced an action 
between the emitting and receiving 
system when one makes contact be- 
tween an insulated metal piece and an- 
other piece of metal. The emitting 
rod is held in an ebonite support and 
is touched with a metal piece held in 
the hand. Such action takes place at 
5 to 150 centimeters from the receiv- 
ing end and produces an effect on the 
coherer. The contact must be suitably 
made, however, and when it is sudden- 
ly produced and with large surfaces 
of metal we have no result. A contact 
with a very small surface is required 
here, and when such contact is very 
light and gradually applied, there is 
an effect on the coherer at a distance. 
A fine metal wire is soldered to the 
sending rod and it is touched with a 
steel file held in the hand. A micro- 
phone contact is found to be the best 
for producing the effect. The distance 
at which the action takes place varies 
for different metals. A contact b - 
tween iron and iron is better than one 
between brass and brass, or aluminum 
with the same metal. Non-metallic 
conductors, such as salts of different 
kinds or liquids, will not produce the 


‘being equal, 
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effect, nor is it obtained with dielec- 
trics. Metal plates interposed between 
the two antennae will cut off all the 
waves. Glass of the same thickness 
has less uction. He could also produce. 
the waves by an inductive effect. The 
grounded rod is placed in a tube of 
small diameter surrounded by a layer 
of fine insulated wire, and one of the 
bare ends of the wire is touched by 
a piece of metal. The effect is pro- 
duced in this case, but the coil alone 
without the antenna will not produce 
it, nor is it obtained by grounding one 
end of the coil and touching the an- 
tenna, although the coil is insulated 
from the latter. Instead of the coil 
one can use an ebonite tube surround- 
ed by a metal tube. 3 

The action is not due to the simple 
electrical effect of metallic contacts or 
to thermoelectricity, nor to a charge 
from the air, nor to alternating cur- 
rent impulses transmitted to the send- 
ing antenna by the person’s body or 
any other substance. Other conditions 
the maximum working 
distance is greater when the two an- 
tennae have the same length. One 
can find by trial the best relation be- 
tween the capacity and self-induction 
of the two systems. The capacity of 
the metal body, ete., making the con- 
tact should be large in proportion to 
that of the sending antenna, and it is 
best to make the contact at the upper 
end of the latter. In all cases, the 
coherer is to be connected to an alter- 


nating-current circuit as stated above. 
——_3 + @_— 
Wireless Communication With Besieged 
Cities. 

An extensive trial of wireless teleg- 
raphy is being made in connection with 
the present army maneuvers in Ger- 
many. A number of important cities 
are supposed to be besieged and ef- 
forts are being made to establish wire- 
less communication with them. Port- 
able wireless stations are being used 
and a study made of the best means 
of sending wireless messages without 
interference from the attacking army. 
Details of methods and results are be- 


ing carefully withheld, however. 
——o 


Prince Rupert, the western terminus 
of the Grand Trunk Pacifice Railroad 
and a township of but three years of 
age, has decided by an overwhelming 
vote to buy the local telephone system. 
enlarge and modernize it, and operate 
iteas a municipal proposition. 


THE FUTURE OF CENTRAL-STA- 
TION ADVERTISING.’ 


BY CHARLES A. PARKER. 


Until about ten years ago the ques- 
tion of supplying a community with 
electric current for the comparatively 
few uses to which it was then being 
put was regarded almost entirely as an 
engineering problem. At that time men 
who were engineers pure and simple 
swayed the destinies of the various cen- 
tral stations throughout the land and 
were almost a unit in their blindness to 
the magnificent commercial possibilities 
of the commodity in which they were 
dealing. Indeed by far the larger num- 
ber would have repudiated the very 
idea of electricity being a ‘‘comimod- 
ity.” 

How, forsooth, could electric current 
which had to be created as it was used 
be compared with shoes or bread or 
neckties which could be made and then 


‘stored away until somebody walked 


into the store and asked for them? 

“Why,” they urged. ‘‘if electric cur- 
rent is pushed as merchants push their 
lines, the central station will soon find 
itself swamped. It will be compelled 
to make an investment which will he 
idle most of the time only to be over- 
worked when the demand comes.’’ 

This was the early viewpoint and, of 
course, there was no small amount of 
truth in it, seeing that it was impossible 
at that time to predict the development 
of a large day load and the invention of 
high-efficiency lamps to help level the 
peak. 

This was the spirit which the original 
advocates of the application of commer- 
cial methods to electrical development 
had to contend. They were up against 
the proposition of making a technical 
man realize that the central station’s 
real problem was one of selling and to 
be solved by the same means that the 
merchant solved his own—namely by 
the application of the forces of sales- 
manship and advertising. The tri- 

1 The eleventh of the present series of articles 


on “Central-Station Advertising.” appearing in 
the second issue of each month. 
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umphant manner in which the pioneer 
‘‘commercial’’ electrical men were vin- 
dicated is too old a story to need re- 
peating here. The fears of the engin- 
eering heads of  central-stationdom 
failed entirely of realization while the 
golden stream that advertising had 
started flowing into the central sta- 
tion’s coffers was ever increasing in vol- 
ume. 

This was the first result of central- 
station ‘advertising, the nature of its 
problem having been threefold. It not 
only had to prove its own applicability 
to the case, but it had to educate the 
public to the value of electricity for 
the home, the store, and the factory and 
was also compelled to vindicate the 
right of the central station to its very 
existence. 

Only a detailed comparison of the 
way people lived and did things twenty 
years ago with the way people live and 
do things today would show the re- 
markable revolution that electricity has 
wrought. No phase of human existence 
has been untouched by its magic and 
much of the credit for the miracle must 
be given to advertising. 

While electrical geniuses have heen 
busy harnessing the lighting to the 
needs of mankind, advertising has been 
educating mankind to a realization of 
those needs and to the higher stand- 
ards of living that electricity has made 
possible. 

As a part of this task it has been 
compelled to act as mediator between 
the central station and the public. 

It has been compelled to down the 
spirit of suspicion and hostility with 
which people were formerly, and in 
some cases still are, accustomed to re- 
gard any public service corporation. 

It has explained and made clear, at 
least to intelligent people, the necessity 
of the central station making its 
charges on the basis that it does and 
has been able to create a spirit of cor- 
diality between company and public, 
developing in the latter a realization 
of the community of interest that ex- 
ists between the two. 

All along the line, advertising has 
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acted as first aid to the central station 
in the increasing complexity of its 
work. It has been the medium through 
which new conditions and new uses of 
electricity have all found adjustment 
to the central station’s profit. 

Few will deny the efficacy of adver- 
tising in meeting these first problems of 
the central station and there should 
be no reason from these standpoints 
why the central station should not be 
on a very satisfactory basis and ready 
to tackle the problems of the immediate 
and remote future as they arise. 

If any particular central station is 
not so situated, it is dragging along 
behind the times and should make 
strenuous efforts to catch up with the 
procession because there is work to be 
done—work that will only be compli- 
eated and rendered difficult of profit- 
able settlement by old matters bobbing 
up and demanding attention. 

The present is a period of change. 


New conditions are arising which de- 


mand attention and practically all of 
them should be a source of self-con- 
gratulation to the central station rather 
than matters of concern. By the ju- 
dicious application of the forces of ad- 
vertising, these new developments can 
all be turned to the profit of the cen- 
tral station. 

Of course, there is nothing particu- 
larly novel about the introduction of 
new electrical devices. This movement 
has been characteristic of electricity 
ever since man interested himself seri- 
ously in the mysterious element. 

High-efficiency lamps, electric vehi- 
cles, electric ventilators, electric vac- 
uum and suction cleaning devices have 
been mentioned and treated of in pre- 
vious articles and are enumerated here 
merely for the sake of completeness. 
Central-station advertising of the im- 
mediate future should have these things 
as its subject matter and that central 
station will find these things most 
profitable which is in a position to give 
them the most attention. 

NATIONAL ADVERTISING. 

We really begin to touch on the 

spirit of the times when we come to 
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consider the disposition of manufac- 
turers of electrical devices to advertise 
both directly and indirectly to the user. 

This, of course, is quite in keeping 
with the present tendency of large man- 
ufacturers in every line to become na- 
tional advertisers. Just as makers of 
saws, roofing, and what-not are finding 
their way into the pages of the popular 
national magazines, so are the manu- 
facturers of fans and flatirons doing the 
same thing. 

They are going after the publie di- 
rectly. They intend to make the pub- 
lic realize, if possible, that their par- 
ticular make of fan or iron is the type 
it wants and that it should surely want 
some type. 

What is more significant—they are 
not resting content with this magazine 
advertising, they are going to the pub- 
hie directly—via Unele Sam and the 
one-cent stamp. 

This being the ease—what should the 
central station do about it? A super- 
ficial view of the matter might suggest, 
inasmuch as the manufacturer shows a 
disposition to do the work, that «the 
central station should let him do it, 
the latter reaping its reward in the 


shape of increased current consump- | 


tion. Such an attitude is, however, ex- 
tremely short-sighted. - 

The wise central-station advertiser 
will take his cue from the maker and 
will secure for his company the maxi- 
mum benefit to be derived from the 
manufacturer’s use of the national 
mediums. 

Advertise to your public, calling at- 
tention to the advertising the manufac- 
turer is doing in the magazines as well 
as to your ability to supply the pros- 
pect with the goods being exploited. 
This will not only serve to increase the 
effectiveness of the magazine but will 
tend to draw any business there is to 
you. 

Here also, as is the ease of high-effi- 
ciency lamps, the aim should not only 
be one of securing profits but of keep- 
ing control of the electrical situation 
in your particular field as much as pos- 
sible. 

And remember this. It isn’t manu- 
facturers of fans and irons alone who 
are advertising. Practically every type 
of electrical device is included—ven- 
tilators, lamps, suction cleaners, wash- 
ing machines, ete., and it is safe to say 
that there is not one advertiser who 
would not welcome the co-operation of 
the central station. 
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Remember this also. Co-operation does 
not necessarily mean that the central 
station should advertise the same lines 
of goods. It does mean that the central 
station emphasizes this advertising by 
calling attention to it repeatedly and 
hy urging the prospect to take action 
via the central station. 
ELECTRICAL SIGNS FOR NATIONAL ADVER- 
TISING. 

A few years ago progressive electric- 
sign men began to wonder whether or 
not large national advertisers could not 
be induced to make use of electrically 
illuminated signs throughout the vari- 
ous cities of the country. Wondering 
led to planning. Planning led to action 
with the result that large national ad- 
vertisers are beginning to show a very 
active interest in the matter of electric 
signs. 

Now, of course, no advertiser is as 
skittish or exacting as the experienced 
national advertiser who spends hun- 
dreds of thousands of dollars a year 
and who knows exactly what his adver- 
tising ought to bring in as well as how 
to make it bring this in. Such an ad- 
vertiser isn’t going to scatter expensive 
electric signs, throughout the country 
indiscriminately. If you want vour 
share, you’ll have to go after it and go 
after it hard. 

First of all, pick out the best loca- 
tions in vour town for large electric 
signs and secure control of them if pos- 
sible. Gather statisties regarding the 
number of people who pass these places 
at various times of the day and night. 
Note the types that seem to predomin- 
ate. This will give vou a line on the 
particular kind of national advertiser 
to whom any particular location should 
be attractive. 

Communicate with such party or 
parties urging on them the value of a 
sign to them in the location vou have 
in mind and impressing on them your 
willingness to co-operate with them in 
every way possible. In fact, it will be 
found valuable to have a definite prop- 
osition framed up in some way that will 
invite immediate action. 

Steps should also be taken to inter- 
est the various sign companies in at- 
tractive locations in your city. It often 
happens that they hold the key to the 
selection of locations for signs by na- 
tional advertisers. By working in con- 
junction with them and aiding them by 
calling their attention to good places 
for signs, a central station is prac- 
tically certain to get verv serious and 
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very profitable consideration from na. 
tional advertisers. 

This is a new field that is Just being 
opened up and which will call for a 
considerable amount of advertising at- 
tention from central station in the fu. 
ture. 
MODERN CONSTRUCTION AND MUNICIPAL 

STREET LIGHTING, 

Not less important than the matter 
we have been discussing is the ques- 
tion of the central station’s attitude in 
the future to the municipality of which 
it is a part. | 

Already the most progressive com. 
panies are pointing out the right path 
to follow by adopting a very liberal 
attitude toward their critics and recog- 
nizing a very broad idea of civic duty. 

There is no doubt but that electricity 
is to a very large extent the solution 
of the question of health and beauty to 
the average community. If a town en- 
joys the greatest possible benefits of 
electricity, it ean hardly help being. 
clean, light, healthful, and beautiful. 

It generally falls to the central sta- 
tion to lead the way to the city health- 
ful and beautiful—The Electric City, 
It has its choice between a generous 
eivie programme or a narrow, selfish 
pohey which has only immediate profits 
in mind and which condemns the city 
fo a continuation of conditions whieh; 
while tolerable or even desirable when 
there was nothing better to be had, he- 
come intolerable in the light of modern 
electrical progress. We refer here 
chiefly to the question of modern mu- 
nicipal street lighting and the install- 
ing of central-station mains by means 
of underground conduits. 

This is not the easiest matter either 
to talk about or to settle. Central sta- 
tions that have thousands of dollars in- 
vested in overhead construction cannot 
he expected to view with anvthing but 
alarm the idea of supplanting this svs- 
tem by an underground one. 

Nevertheless it is safe to assert that 
Within the next two decades there will 
he few central stations that will not 
be called upon to do this very thing. 
With this fact in mind, isn’t it the part 
of wisdom to make plans for the change 
and to prepare to make a profit out of 
it rather than be compelled to stand 
a loss? 

That is exactly the difference that 
there will be between the adoption of a 
Progressive policy followed up by a 
vigorous advertising campaign and the 
deliberate closing of one’s eves to the 
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inevitable. Overhead construetion with 
its municipality of wires and its ugly 
poles is bound in the long run to give 
way to underground conduits that are 
safer and better in every way. If a 
central station begins today to recog- 
nize this faet and to change its system 
as rapidly as it ean to an underground 
one, it is paving the way to a pleasant 
and prosperous relationship with its 
patrons in the future. 

Now the question will naturally be 
asked, what has advertising to do with 
this? 

To put the matter briefly, it 
everything in the world to do with it. 

Hiding one’s light under a bushel is 
a very poor thing to do in the business 
world. If the central station deliber- 
ately plans to change its system for the 
benefit of the municipality and its peo- 
ple, in justice to itself it ought to 
keep the public well informed of its 
plans and its progress. An advertising 
eampaign with this as its object will be 
found to more than pay for itself both 
in increased business and in the en- 
trenchment of the central station in the 
publie favor. 

A matter more pleasant to consider 
than the uprooting of the present over- 
head system is the question of modern 
municipal street lighting. 

High-efficiency lamps plus newly in- 
vented globes and reflectors have made 
a form of street lighting possible today 
that would not have been dreamed of 
years ago. This in its best form in- 
volves the installation every hundred 
feet or so of clusters of globes equipped 
with modern electric lamps. The ef- 
fect of such a system is extremely beau- 
tiful and inasmuch as this street-light- 
ing system demands that the wires are 
laid in underground conduits, it offers 
the central station desiring to ehange 
its system a good chance to get in an 
entering wedge. 

A large number of central stations 
are agitating this question at present 
and more will find it a profitable field 
of effort. The objects of attack should 
be the merchants along the principal 
streets as well as the city fathers. The 
slogan should be ‘‘all together for the 
City Beautiful.”’ 

Some sort of an arrangement might 
he made by which the city stands part 
of the expense while the merehants on 
the streets benefited bear the remainder 
of the cost. | 

It is a matter that every live cen- 
tral station will find well worthy of 


has 


ELECTRICAL REVIEW AND WESTERN ELECTRICIAN 


its attention—not at some time in the 
dim distant future, but now. 

With the inspiration of a large num- 
ber of other cities which are working 
along the very lines we are suggesting 
here, it should not be verv difficult for 
the central-station advertiser to arouse 
the civie pride of the merchants to a 
point where they will be anxious to 
have their city make the very best pos- 
sible showing. 

FIGHT FOR PERFECT INSTALLATIONS. 

Another matter which the central 
station should begin to advocate in its 
advertising is the installation in build- 
ings of the very best and most modern 
forms of electrical construction. 

As electricity progresses toward 
greater perfection, there will always 
be a large number of eleetrieal eon- 
tractors who will find it easier to stick 
to old and inferior methods than to ad- 
just themselves to new Improved forms. 

Contractors of this character have 
made their presence felt in faulty, ob- 
solete installations that have given their 
patrons trouble and have been the 
souree of much of the dissatisfaction 


which the central station has been 
ealled upon to bear. 
The wise eentral-station advertiser 


will in the future make clear to arehi- 
tects, builders, and prospective house 
and building owners the value of noth- 
ing but the very best in things elec- 
trical, 

By so doing, he will not only help to 
establish the company more firmly than 
ever in the good graces of its patrons 
but he will also be avoiding much fu- 
ture trouble and be doing his share to- 
ward eliminating the cheap eleetrical 
contractors who get business on the 
basis of low prices and whose work is 
at onee a menace to the people for 
whoin it is done and to the central sta- 
tion as well, 

These then are some of the most pres- 
sing problems which the central-station 
advertiser will be ealled upon to meet 
in the near future*and which can be 
solved by the adoption of the right 
policy and the pursuance of a wise ad- 
vertising campaign built upon that pol- 
icy. From now on the central-station 
advertiser who desires to do his full 
duty will be called upon to seeure for 
his company everything that can he 
secured through the national advertis- 
ing that is being done by manufactur- 
ers of things electrical; he must see to 
it that it gets its full share of attention 
from national advertisers who are com- 


v4] 


ing to see the value of eleetric signs: 
he must so work that the substitution 
of underground systems for overhead 
construction, Which is inevitable. will 
be made as easy and a souree of as lit- 
tle expense and loss to the central sta- 
tion as possible; he must see to it that 
the street-lighting system of his city 
does not fall behind in the march of 


progress; and finally that people who 


build or remodel be fully aequainted 
with what the best forms of construe- 
tion and installation are and that they 
be shown the folly and danger of in- 
ferior work. 

Of the remote future of central-sta- 
tion advertising, no man is seer enough 
to give the details. This much, how- 
ever, is certain. In spite of all that has 
already been aecomplished and is be- 
ing accomplished, electricity is still in 
its infancy. The future has possibili- 
ties probably beyond even the most 
gifted imaginations. The extent to 
which the use of electricity for lighting 
has been developed but indicates the 
possibilities that lie before it in its 
other phases. With these faets in mind, 
every central station should make its 
plans for the future on the broadest 
possible hasis, for only such will reap 
the richest rewards and make the most 
of electricitv—the “‘greatest agent of 
progress.’ 
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Newspaper Advertising. 

Louis Wiley, business manager of the 
New York Times, in a recent address 
before the convention, at Omaha, of the 
Associated Advertising Clubs, ex- 
pressed the following sound and perti- 


nent arguments in favor of proper 


newspaper advertising: 


The newspaper advertisement has become 
an important factor in our civilization. It 
is recognized by the government as an ef- 
rective way to communicate intelligence to 
the people, and indeed it is one of the most 
popular mediums of communication between 
the citizens. 

Yhe growth of newspaper advertising has 
brought about a change in methods. The 
formal cards of merchants which were once 
regarded as the most elfective advertise- 
ments have given way to carefuily prepared 
advertising news. announcements of which 
the great department stores give the best 
examples. So important has the business of 
advertising become that many of the dry- 
goods stores employ staffs of writers who 
give as much thought and time to their 
work as do the news reporters and editors 
—frequently more. 

The newspaper is the best medium for 
advertising, for the subject matter of all 
advertising is news—news of commercial 
und industrial progress, news of artistic 
development. news of the_latest fashions, 
in dress, food, jewelry, and the arts. ~The 
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newspaper creates a healthy competition 
among merchants besides enabiing them to 
give possible patrons details of what they 
have to sell. The small trader has the same 
opportunity as the big merchant. He be- 
gins in a humble way, it is true, but he is 
not overwhelmed by his wealthy competi: 
tor. 

The most difficult thing for a news editor 
is to separate the news from advertising. 
There is so much news in advertising, and 
frequently so much advertising in news, 
that great skill and judgment are required 
to make a successful separation. The con- 
stant effort on the part of the advertiser 
is to use the news columns for his adver- 
tising purposes. Many are the ingenious 
efforts of advertisers to secure free pub- 
licity. I think the best rule for an editor 
to observe is to treat news as news. If a 
thing has news value, it should be printed 
whether or not it helps the advertiser, but 
it should never be printed as news simply 
because it helps the advertiser and is not 
really of news interest. The tendency of 
the editor is to shrink from the publication 
of news matter if he thinks an advertiser is 
interested in it. That is the wrong point 
of view. The mere fact that an advertiser 
hus some connection with the news should 
not hinder its publication. The only point 
the editor should consider it, “Is it of in- 
terest to the reader?” 

It is frequently charged that newspaper 
editors are influenced in the conduct of 
their publications by the business office or 
by advertising considerations. 

There is very little basis for this criti- 
mism. On the whole, the newspapers of the 
country are self-respecting and do not at- 
tempt to deceive their readers. In an ad- 
dress last year Don C. Seitz, business man- 
ager of the New York World, said: 

“There is a certain spirit that vibrates through 
all newspaper offices of any account; the fecling 
that the paper must stand well; that it must be 
free; that it has a certain public duty to per- 
form: that, after all, it is the voice of the peo- 
ple; that people look to it for their daily infor- 
mation; that they must get this news as accur- 
ately as one or two pairs of eyes can see it for 
many pairs of eyes, and that nothing must be 


printed that is Knowingly wrong or maliciously 
biased.” 


The modern newspaper serves many use- 
ful purposes, but none more useful than 
that of bringing the buyer and seller to- 
gether. i 

The sincerity of the newspaper which pro- 
claims its devotion to the public welfare 
in its cditorial columns and sells its adver- 
tising columns to quacks and frauds is open 
to question. That newspaper has the great- 
est value as an advertising medium which 
declines fraudulent advertisements. 

Many newspapers help advertisers to per- 
petrate frauds on their readers. They print 
advertising matter so that it will simulate 
news. and they thus betray the confidence 
of their readers. A falling and not a rising 
circulation generally characterizes this in- 
defensible course. A newspaper to deserve 
respect should be something more than a 
vehicle for the schemes of tricksters and 
sharpers. No self-respecting newspaper 
will knowingly accept an fraudulent adver- 
tisement. 

The day is approaching when the news- 
paper will be employed by certain profes- 
sions which now pay regard to what is 
known as etiquette, or ethics, which results 
in a distaste for advertising. It is this feel- 
ing which is working much mischief in the 
prosperity of young physicians, budding law- 
yers and engineers. Why should these as- 
pirants be debarred from fame and fortune 
by some illogical prejudice against pub- 
licity? The newspapers are open to these 
voung men destined to be of service to their 
country, but who are prevented from plac- 
ing a knowledge of their capabilities before 
a public eager to purchase them. Here is 
a field comparatively untouched, and I am 
very much mistaken if it does not prove a 
fertile soil and productive of good for the 
rising generation of men—and newspapers. 
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Successful Exhibit of a Central 
Station. 


At & recent Canadian electric exhi- 
bition the Toronto Electric Light Com- 
pany maintained a booth, thirteen by 
forty-three feet, that was said to ‘be 
the most brilliant and beautiful booth 
on the grounds. 

The ceiling was studded with sixty- 
watt tungsten lamps equipped with 
Holophane reflectors. On the roof of 
the booth there was a magnificent sign 
twenty feet high by fourteen feet wide, 
of an electric flat iron superposed by 
two rockets that broke into stars, flash- 
ing alternately with the words, in 
fourteen inch letters: ‘‘Electricity 
makes the Sad Iron the Glad Iron.” 

On exhibition in the booth were 
Spencer turbine-cleaners operated by 
five, and two-horsepower motors re- 
spectively, electrically-operated cash 
registers, adding machines, washing 
machines, portable vacuum cleaners, 
electric flat irons, toasters, water heat- 
ters, waffle irons, percolators, heating 
pads, luminous radiators, electric signs, 
and numerous other devices typifying 
the convenience and flexibility of elec- 
tricity as a lighting, heating and driv- 
ing agent. 

The booth was tastily decorated in 
white and gold, rugs covered the floor 
and the public was invited to avail 
themselves of the chairs and tables 
where coffee and toast was served gratis. 
A skilled technical man was in charge 
assisted by solicitors and demon- 
strators from the sales department. 

The company reports that the num- 
ber of orders taken was very gratify- 
ing and a large volume of business is 
expected, aside from the undoubted ad- 
vertising that will accure from the ex- 
hibition. 

— ene 


Electric Vehicles for Making Ice 
Cream. 


In St. Paul recently, an ice-cream 
manufacturer, having had trouble with 
a local lighting company which result- 
ed in the service being cut off employed 
his five electric delivery wagons to fur- 
nish current until new arrangements 
could be made. 

The storage batteries of the vehicles 
were first charged to their full capacity 
and after being connected to the feed- 
ers of the plant, furnished sufficient 


current to operate the plant at its full — 


capacity. The vehicles are of Waverley 
manufacture. 
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The Demand for More Light and the 
Attitude of Central Stations. 

It may: safely be stated that the 
Standard Oil Company with its system 
of distribution has done a great deal to 
stimulate the demand for better illu- 
mination. 

How much more then, can the central 
station, with the ideal method of distri- 
bution possible with electricity, acceler. 
ate the demand for more and better 
light by systematic efforts to make their 
prospective customers see the advan- 
tages which pleasing and ample illumi- 
nation, approaching daylight, will 
bring. 

Close observers of the development 
of lighting units have noted that the 
public is striving more and more for 
illumination which produces the same 
optical sensation as daylight. While a 
few years ago it was practically impos- 
sible to produce such an effect at a rea- 
sonable cost the advance in construc- 
tion of high-candlepower arc lamps has 
helped make it possible for central sta- 
tions to furnish lighting units giving 
the desirable results referred to at a 
comparatively low cost. 

A steady improvement has been tak- 
ing place in the manufacture of high- 
candlepower arc lamps, and central-sta- 
tion managers should give careful con- 
sideration to the advanced types now 
available before taking up a progres- 
sive campaign with a view to interest- 
ing their customers in this form of il- 
lumination. Lamps of decided merit 
being available, the time is ripe for the 
central-station manager to recognize 
the demand of the public. 


eoe 


Electric Illumination. 

An attractive little booklet bearing 
this caption has been distributed by 
the Toronto Electric Light Company 
Limited, Toronto, Canada, and marks 
another step in the energetic new-bus- 
iness campaign being carried on by that 
company. The publication pertains 
particularly to store lighting with 
tungsten lamps. 

—e 

Large Electric Sign for Pittsburg. 

The Allegheny County Light Com- 
pany is arranging to erect, for its ow? 
use, in Pittsburg the largest roof sign 
in that city. It will be located on top 
of the Highland Building, will meas- 
ure 44 by 300 feet, and will require 
about three thousand tungsten lamps 
to illuminate it. 
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Power Cars Wanted in South America. 

An American consul in South Amer- 
ica reports that the owner of a tram- 
way line wants to get in touch with 
American manufacturers of power 
ears. An electric storage battery or 
a storage car (gasoline, petroleum, 
ete.), is needed to replace the steam 
locomotive and to accommodate about 
sixty passengers and with power to 
haul a second car of thirty passengers. 
The line is five and a half miles in 
length, three-foot gauge, uses forty- 
pound rails, radius of curves fifty me- 


. ters, and with a maximum grade of 


two per cent. The height of drawhead 
on car is seventy-five centimeters. Par- 
ticulars may be obtained by writing to 
the Bureau of Manufactures, Wash- 
ington, D. C., quoting File No. 5426. 
e aa 
Ozonizers at Denver. 

Those who visit Denver during the 
electric show in October, will be given 
a novel demonstration never before at- 
tempted. The largest ozonizer manu- 
facturing house in the world will under- 
take to show how the air in the business 
section of a city can be kept pure and 
clean by the use of ozonizers. 

Europe is far ahead of the United 
States in the study of ozone-making 
methods now extensively employed in 
hotels, theaters, churches, factories, of- 
fices, stores, public buildings and pri- 
fices, stores, public buildings and homes. 
vate homes. 
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Electricity at Krupp Steel Works. 

The F. Krupp Company, which is the 
largest steel company in Germany and 
which on May 1 last employed in its 
various works at Essen, Rheinhausen, 
Annen, Magdeburg, and Kiel, no less 
than 68,985 persons, utilizes electricity 
to a great extent. The cast-steel de- 
partment, is supplied by six central sta- 
tions, which furnish current for 3,125 
arc lamps, 32,194 incandescent lamps, 
and 2,690 electric motors. A year’s out- 
put amounted to 39,640,000 kilowatt- 
hours. 


Large Generators for Ontario Power 
Company. 

The accompanying illustration, which, 
together with the description, is taken 
from a recent issue of the Canadian 
Electrical News, shows one of the arma- 
ture castings recently made by the 
Canada Foundry Company for the new 
generators being built for the Ontario 
Power Company, Niagara Falls, by the 
Canadian General Electric Company. 

There are three of these machines, 
each of 12,500 horsepower, being some 
of the largest electric generators on this 
continent. 


ARMATURE CASTING OF GENERATOR FOR 
ONTARIO POWER COMPANY. 


The casting was molded and cast in 
one piece, in order to insure true shape, 
and divided into upper and lower 
halves by the use of cores. 

Some idea of the immense size of the 
castings can be obtained from the illus- 
tration. The measurement across the 
first is twenty-seven feet, with a mean 
outside diameter of twenty-three feet, 
and being four feet wide across face of 
poles. 

The order for these generators, it 
will be remembered, was rendered im- 
mediately necessary by the Ontario 
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Power Company’s contract to supply 
60,000 horsepower to the Ontario Hy- 
dro-Electric Commission for distribu- 
tion over southwestern Ontario and 
east to Toronto. 
—ee | 
Power Plant for Rifle Factory. 

The Winchester Repeating Arms 
Company, states a New Haven cx- 
change, has plans ready for the con- 
struction of a large power plant to fur- 
nish power for the huge factory, and a 
permit has been requested from the 
building inspector for permission to 
start work. The new addition of the 
plant, which will be a large and im- 
portant one, will be located in the block 
bounded by Winchester Avenue, New- 
hall Street, Division and Argyle 
Streets. The building, which is to be 
of brick construction, will be about 
thirty feet high and will be 135 by 70 
feet. 

The plant will contain twelve large 
Babcock & Wilcox boilers to be set in 
two rows of six each. The contract for 
the entire plant is in the hands of 
Westinghouse, Church, Kerr & Com- 
pany, of New York City. 

— tee 


Canadian Quarry Replaces Isolated 

Plant by Central-Station Service. 

The stone-crushing plant of the Point 
Annie Quarries, Ltd., hitherto operated 
by steam and electric power and lighted 
by a steam-electric supply, both from a 
private plant, will shortly be com- 
pletely electrified and will take its 
power from a substation connected to 
the power line of the Seymour Power 
and Electric Company. The substation 
will contain two 300-kilowatt, sixty- 
cycle, three-phase transformers, step- 
ping down current from 44,000 to 600 
volts, as well as high-tension oil 
switches and other apparatus. The elec- 
trical equipment was supplied by the 
Canadian General Electric Company. 

— iep 

By a recent order all of the land 
along Snake River in Idaho was with- 
drawn from entry as power-sites. 
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Electrification of Mines. 

At a meeting of Alabama operators, 
mine foremen and fire bosses, held at 
East Lake Park, Alabama, on July 30, 
a paper on ‘*‘Electrification of: Mines’’ 
was presented by Morris Bush, of the 
Woodward Iron Company, Woodward, 
Alabama. <An abstract follows: The 
No. 1 Dolomite mine was opened in 
1882 by the Woodward Iron Company, 
the No. 2 mine about two years later. 
Both of these mines have been oper- 
ated continuously since then, except for 
slight interruptions caused by strikes. 
The output has been steadily increased 
until now, for several years, an output 
of 1,000 tons per dav tor each mine 
has been maintained. As the develop- 
ments In electricity have been so rapid 
and electric machinery has been so 
much simplified it was decided to in- 
troduce electrie haulage and, at the 
same time, to avoid a double power sys- 
tem, to also ventilate and pump the 
mines by electricity. 

For economy’s sake the central power 


station was located at the furnaces and 


the steam is furnished from the fur- 
nace boilers generated by waste gases 
from the furnaces. Alternating current 
of 3,300 volts, three-phase, 125 cycles is 
generated and transmitted nearly three 
miles to Dolomite. For supplying the 
direct current to the electric locomo- 
tives, rather an innovation was intro- 
duced in the location of the substations. 
It was not feasible to locate the station 
outside, owing to the distance neces- 
sary to transmit the current, the loss 
and high copper cost. It was not con- 
sidered desirable to locate the station 
above the workings and drop the line 
through a bored hole, because the sta- 
tion would have been located about 
two and one-half miles from the rail- 
road and in some of the roughest coun- 
try in Jefferson County. It would have 
been very difficult to reach to make 
necessary repairs. It was therefore 
determined to shoot out a chamber in 
each mine and place the rotary convert- 
ers underground. The 3,000-volt cur- 
rent is taken down the slopes in a three- 
conductor cable, thoroughly insulated 
and steel armored. It is suspended 
from the roof out of reach of cars and 
men, In addition to these cable feeds, 
there is an overground line running to 
the fan shaft and then down to the 
converters. Thus there is a loop sup- 
ply which will run the mines in case 
a fall of rock should disable the cable, 
or a storm cripple the outside line. 
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In the No. 1 mine are four six-ton 
locomotives and one eight-ton slope 
motor; in No. 2, four sixes and a ten- 
ton. Any four of these will keep up 
the output. Taking it as a faet, though, 
it is seldom recognized, I am sorry to 
say, by most mine superintendents that 
a track underground should be as good 
as a track outside. All of the mine 
tracks were rebuilt for the electric 
haulage. Sixty-pound rails were put 
on the slopes and thirty-pound on the 
headings. It is possible for the slope 
motors to pull their full tonnage and 
maintain when necessary a speed of 
twenty-five to thirty miles per hour. 
Thus it is now possible to handle sixty 
per cent more coal with ten locomo- 
tives, ten motormen and ten switchmen, 
thay was possible with seventy mules 
and a host of drivers. 

Of course the haulage was the most 
vital point in our conditions, but scarce- 
ly less important was the matter of 
drainage. We have to drain more than 
2,000 acres of worked-out territory. 
The system used is a number of small 
geared pumps, throwing the _ local 
drainage to a central pumping station 
consisting of two triplex geared pumps 
of a capacity of 750 gallons each per 
minute, discharging through 4,000 feet 
of fourteen-inch main against a vertical 
head of 635 feet. 

The ventilating problem has been 
wonderfully simplified by the introduc- 
tion of electricity. Instead of the old 
paddle-wheel fan of slow speed, which 
took occasion periodically to shed some 
of its arms, it was possible to use the 
compact high-speed fan, mounted di- 
rectly on the motor shaft. The Dolo- 


mite mines are ventilated by a large 


fan located at the top of air shaft in 
No. 2 mine, assisted by a small booster 
fan in No. 1. 

Another great convenience in having 
electricity is the possibility of introduc- 
ing the electric coal cutters. The art 
of pick mining is rapidly being lost and 
the miner with dynamite, shooting on 
the solid, is abroad in the land, menae- 
ing the mines and miners. We find the 
coal cutters of immense advantage, par- 
ticularly where the coal has any part- 
ings that would be shot up and mixed 
with the coal. If our further experi- 
ments are as satisfactory as the pre- 
liminary trials we hope behind the ma- 
chines to use a small electric drill and 
hydraulic cartridges, thus doing away 
with explosives in a large part of the 
mines, 
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Now, as to some of the small con- 
veniences of having electricity readily 
available at all parts of the mines, it 
is the work of only a few minutes with 
a portable pump to unwater any local 
sag that may give trouble. It is of 
immense advantage in preventing acci- 
dents and delays to have all concentrat- 
ing yards thoroughly lighted and all 
main turnout switches to show auto- 
matically whether the switch is open 
or closed. There is also the conven- 
ience of doing away with the expensive 
and troublesome storage batteries for 
signals and instead tap the main trans- 
mission line with a low-voltage bell- 
ringing transformer. Frequently it is 
of considerable advantage to use in a 
long, tight heading a small, self-con- 
tained portable fan. These can be car- 
ried around on a truck and set off at 
any desired point. 

To sum up briefly the advantages of 
electricity in our Dolomite operations: 
In the No. 1 mine the locomotives de- 
liver to an endless rope, driven by a 
variable-speed alternating-current mo- 
tor, 3,300 volts. This was considered 
at the time more or less of an experi- 
ment in variable speeds, as the motor 
was so large and the voltage high. The 
operation, however, has been absolutely 
satisfactory, and we now have at the 
ore mines a hoist six times larger, same 
voltage and variable speed, working 
splendidly. In No. 2 mine the coal is ' 
delivered to an endless rope 9,000 feet 
long and one and one-half inches in 
diameter and taken out to the top 
house. This system results in (1) _ 
making available at economical cost 
distant coal; (2) better air and sanita- 
tion by taking out mules; (3) economi- 
cal distribution of a very flexible and 
efficient power at small cost, available 
at all parts of the mine for all kinds 
of work. 

-——— ee 
Book Review. 


“Dynamo Building for Amateurs.” By A. 
J. Weed, New York: The Norman W. Hen- 
ley Publishing Company. Cloth, 83 pages 
(434 by 714 inches), illustrated. Supplied 
by the Electrical Review Publishing Com- 
pany for $1. ; 

This is a practical treatise showing 


the construction and winding of a fifty- 
watt, experimental dynamo. The con- 
struction of each detail is considered 
and a number of excellent illustrations 
given, demonstrating clearly the dif- 
ferent operations in construction. This 
book will be of great help to students 
in high schools and to amateurs desir- 
ing to construct a machine. 
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FINANCIAL REPORTS OF ELEC- 
TRICAL COMPANIES. 


UNITED RAILWAYS OF ST. LOUIS. 
The report of the United Railways 
of St. Louis, for the month of July and 
seven months ended July 31, 1910, com- 
pares as follows: 


1910 1909 

Talv SrToSs. “bctoeecea we ees r Va $ Yss.u7o $ 943,811 
Expenses, tax and deprecia- 

Chi. Segara ney E aioe ew; 649,216 597,509 

JUIN Ner, e aS wees Sl wate ddan $ 338, 863 $ 346,302 
Other inenne co.cc ee eee ee 3,949 4,429 

Total income ...........8. $ 342.812 $ 350,731 
CHOTROS® <i cease eee hE S aaa ees 252,434 232,450 

July surplus ............. $ 109,373 $ 118.281 
Seven Months g#ress........ 6,543,551 6,317,487 
Expenses, tax, and deprecia- 

THY: E T erg E E oe 4,465,557 4,028,702 


Seven Months net.........$2. 728.024 $2 288 785 


Other income .............. 21,347 22,323 
Total income.............. $2,149,371 2,311,108 
Charges oreroraa gh et Sikes 1,634,22 1,637,079 


—_——.. 


Seven months surplus.....$ 515,150 $ 674.024 


LAKE SHORE ELECTRIC. 

The report of the Lake Shore Elec- 
tric Railway Company for the month 
of July and seven months ended July 
31 compares as follows: 


Š 1910 1909 
July BLOSS oarba ited ua s ees oe ae & $132,032 $121,185 
Expenses and = tuxes........... bULUN4 55,650 
a net EE E E ahah $ 71,9485 $ 65,534 
SERES aig Pe ag thet cand rye E gh bing 34.751 33,786 
July surplus ........ 0... eee $ 57.198 $ 31,748 
Seven Months gBross........... 655,759 595,562 
Expenses and taxes............ Jos, TSI 334,027 

, Seven months net............ $299.978 $261,835 
Charges ......... ce. eee, PAS BHD 240,436 
Seven months surplus........ $ 56,616 $ 21,399 


NORTHERN OHIO TRACTION. 

The report of the Northern Ohio 
Traction and Light Company for the 
month of July and seven months end- 
ed July 31 compares as follows: 


1910 1909 

July gross poaa. $ 262.020 $ 227,012 
Expenses u 131,925 115.650 
a NEL £24 oe Stites raea $ 150082 $ 111,361 

LUKES Gide a A lod ara 4.237 43,5391 
aly surplus L $ 86.728 $ 67.950 
a en months gross... .... 1,349,355 9 1,200,953 
IAPEDSEY 0 iors, Sige: ea 28 ot can on Tab, 16S HH4 O16 
Seven months net........ $ SNSIST $ 531,938 
Charges La caine soph gana 303,273 306,711 
Seven months surplus... .. $ 289,914 $ 225,227 


LONDON UNDERGROUND. 

The Underground Electric Railways 
Company of London, Limited, has is- 
sued its report for the six months end- 
ed June 30, 1910. The consolidated in- 
come account compares as follows: 


1910 1909— 
Income from investments, op- 
eration oof power house, 
SAN ONES, ora nth cen oii d ie arnt £147,614 £119,141 
General expenses, salaries, 
Interest on bonds, etc..... 121,221 135.381 
Balance- eer lee hehe ed C 26.393 £16,240 
Amount Payable for interest 
dAdo, on income bonds, 
Plus tunes Lopeno eee. CRY ° tee wes 


m — =< — ee 


EE N, a © 315 £416,240 


Surplus 


— 


tDeticit. 


KANSAS CITY RAILWAY AND LIGHT. 

The report of the Kansas City Rail- 
way and Light Company for the month 
of May and twelve months ended May 
31, 1910, compares as follows: 


1910 1909 
MAV HOSS) cage diwdee ears $ 615,250 $ 576.49% 
FENDGMSOS sooguanannonarsnna 391.574 $27,959 
Məy net Gees ieee oe eee $ 223,076 $ 24S 540 
Charges and taxes.......... 176,565 161,305 
Mav surplus ............. $ 47.1190 $ 87,146 
Twelve months gross....... T 18.4400 6.620,1795 
Expenses ..... 00.0. e eens 4,153,249 3,766,785 


Twelve months net.......$3,.025.191 $2. 962.407 
Charges and tanes......... 1,911,535 1,889,742 


Twelve months surplus,..$1,113,656 $ 972.665 
The earnings for the month of June 


follows: 


1910 1909 
June PETOSS daare ei N $ 617,284 $ 562.795 
Expenses ..... 0.0 ccc cece eee 373,655 323,124 
SING EEEE E $ 243.608 $ 239.671 
Charges and tanes,......... 155,432 171,754 
June surplus ............ $ 58,176 $ 67.917 


GAS AND ELECTRIC COMPANIES. 
The following gas and eleetrie prop- 


„erties report earnings for the month of 


July, compared as follows: 
BLACKSTONE VALLEY GAS AND ELECTRIC 


COMPANY. 

1910 1909 
Gross earnings ....... cee eee $ 76,059 $ 73.256 
Net earnings 2... 0. .... ec cee, BH HS 6 Sh aes 
Surplus over charges......... 6,315 3 NST 

DALLAS ELECTRIC CORPORATION. 

1910 1904 
Grose earnings ..........066. $117,270 $103.340 
Net earnings sc owes eee ees 31.797 aD, 253 
Surplus over chargesS......... 4,955 6.N30 


EL PASO ELECTRIC COMPANY. 


1910 1409 
GVOoSS earnings .........08 e.. $ 49.351 $ 46,3682 
Net earnings usanne 19,794 17.15% 
Surplus over charges ........ 11,579 G73 


GALVESTON-HOUSTON ELECTRIC COMPANY, 


1910 1909 
Gress earnings ...........00- $22,097 $109,747 
Net Earnings oo. 0 cc cee ee 56,108 47.678 
Surplus over charges. ........ 39,499 26,082 


LONDON UNDERGROUND. 
The associated companies of the Un- 
derground Electric Railways Company 
of London report for the month of July. 
eompared as follows: 
METROPOLITAN DISTRICT RAILWAYS. 


1910 1909 
Gross receiptS coo... cece eee cee CST.51 £54,805 
Working expenses oo ooo......8- 27 A2 25.614 
Net receipts coo... ee eee ee 30,464 26,191 
LONDON ELECTRIC RAILWAY COMPANY, 
1910 1909 
Gross receipts co... .. cc. cee es 25 OND LAS Wb 
Working expenses .........., JM TN 31.514 
Net reeeipts ....esesenenen 28.407 OT ESN? 
LONDON UNITED TRAMWAYS, LTD. 
1910 1909 
Gross receipts coo... . eee eee ee £31007 £ 31,12? 
Working expenses ........... 20,026 2OL04N 
Nel recedpus coo... ccc cee ee 10,08] 11,074 


SUSQUEHANNA RAILWAY, LIGHT AND 
POWER. 

The Susquehanna Railway, Light and 

Power Company has issued its report 

for the vear ended June 30, 1910, which 


eompares as follows: 


Surplus over charges........4 Ni. Lo 
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R 1910 1909 
Total net earnings ......,a. STAN, 0063 $612,362 
Interest on preferred stock 
and bonds of subsidiary 


COMMpPANTS face eee ee ew eee 249 Gen Yat 656 

Available for Aividends,... 498,383 364,708 
Preferred dividends .......... 2a BLIS KE) 204,610 

Surplus es bs we Sed ae he SOIREE 160,000 
Reserve for depreciation of E 

plant and equipment of BUu»- 

sidiary companies s.s.s... aJ, B9 aaa’ 

Surplus séscccisaensiuy erea 202,104 160,006 


Equal to 7.28 per cent earned on $4,034,500 
common stock, as compared with 3.97 per cent 
earned on same stock last year. 


MEXICAN LIGHT AND POWER, 
Mexican Light and Power earnings 
for July show a big improvement over 
those of the corresponding month last 
vear, largely because the company last 
vear was suffering from the break in the 
Necaxa Dam. This year’s July figures 
show a decrease in operating expenses 
of $234.571. July gross amounted to 
*578,484, an increase of $112,904 and 
net earnings totaled $438,667, an in- 
ercase of $347,535, as compared with 
the same month last year. 
The report of the Mexican Light and 
Power Company for the month of July 


compares as follows: 


1910 1909 
JUN EOSS Le eee eee ornas $405,496 
ENpËNSEN “cevaeusaud nea £28 5 139.517 aT 4.858 
JUIN. IED. eraser eee eee SS 458,004 91,132 


BINGHAMPTON RAILWAY. 
The report of the Binghampton Rail- 
wav Company for the year ended July 


1 compares as follows: 


1910 1900 
CVSS. este ny Re BS ees ee SBA TSE | hee rere 
TER DONS OS) coe te als won oe ee eee 240,253 193.515 
NOL ad eae A pee ees EARR H: 138.259 
Interest and taKxes, oo... ..6e. TON. 427 107 548 
Stirpliss satire Kok Wee eee eis 40,505 0,711 


KEYSTONE TELEPHONE COMPANY. 
The report of the Keystone Telephone 
Company of Philadelphia, for the month 
of July, compares as follows: 


1919 1999 
July BTOSS oole eee eee $ 4.472 $ 91.020 
Expenses and tunes ...... Sage. Arda 40550 
SUPER onet Sec tei tusener eve ga, 47 low 40047 
CHAT ER. <2 phic puted ew wae Pani Dasa 
July surplus oo... .-.0.. 206, 22,4009 Pe No 


NORTHERN TEXAS ELECTRIC COMPANY. 


1910 1909 
Gross earnings sasas’ $125.943 $109,212 
Net earniNgS ooo... ee eee eee Were 49,378 
Surplus over charges.......0- ee ee 32,158 


PUGET SOUND ELECTRIC RAILWAY. 


1910 19099 
Gross earningS ..easaseesasoa SIS 86 $154.531 
Net earns co... ccc eee eee NTN? TAAN 
Surplus over charges. ....... 29,49) 29 079 


SAVANNAH ELECTRIC COMPANY. 


1910 1909 
Gross earnings ...........6e. $ õnn $ 5m? 
Net earnings ..............., IN, 17 17.565 
Surplus over charges ........ 5 121 


SEATTLE ELECTRIC COMPANY. 


1910 1909 
Gross earnings poaae $450,059 $502 587 
Net earnings oo... oc eee A Ley ae SN TY 


1AT 
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New Electrical 


Westinghouse Induction-Type Poten- 
tial Regulators. 

The motor-operated single-phase in- 
ducton regulator shown in the accom- 
panying illustration embodies the sev- 
eral improvements recently made in 
this line by the Westinghouse Electric 
and Manufacturing Company, Pitts- 
burg, Pa. Although the general design 
of these regulators remains unchanged, 
modifications have been made that in- 
sure not only a higher degree of satis- 
factory operation but longer life. 

The skeleton-frame construction of 
the new type single-phase potential 
regulator permits the use of a ‘‘cast- 

in’’ corrugated sheet-metal tank which 
~ affords a larger and more efficient ra- 
diating surface than the cast-iron tanks 
used with the earlier regulators, there- 
by insuring a low operating tempera- 
ture. This type of tank is also less 
liable to give trouble from oil leakage, 
which some times occurs with the cast- 
iron tanks on account of unavoidable 
defects in the castings. In the latter, 
the leaks usually developed after the 
punchings and windings had been 
placed in position, thus causing consid- 
erable loss of labor in the work of rec- 
tification, while it is noteworthy that 
in the case of the ‘‘cast-in’’ tank a 
defective tank entails no other loss 
than the tank itself. In the earlier de- 
signs the cast-iron tank was bored out 
to receive the stator punchings. As 
this tank was open only at the top, dif- 
ficulty was sometimes experienced in 
obtaining an inner cylindrical surface 
which would be in perfect alinement 
with the rotor bearings located in the 
cover and bottom of the tank. 

Up to and including the ninety-five- 
kilowatt size, the polyphase regulators 
have ‘‘cast-in’’ corrugated sheet-metal 
tanks. They are similar to and possess 
all the advantages of the ‘‘cast-in’’ type 
of tank. They possess great strength 
mechanically, have large radiating sur- 
faces and dirt and dust-proof qualities. 
An oil gauge at the top and a valve as 
oil drain at the bottom are provided. 
The regulator is shipped assembled in 
its case. Above ninety-five kilowatts 
the regulators are usually oil-insulated 
and water-cooled. Boiler-iron cases 
with cast-iron bases and covers are 
usually used. 
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and Mechanical Apparatus and 


Appliances. 


The single-phase regulator has a ten- 
dency to vibrate, but this has been 
Overcome, it is said, in the Westing- 
house regulator by careful design of 
the bearings and shaft. The moving ele- 
ment is carefully centered so that a 
uniform air gap is secured. Further- 
more, the tendency to vibrate is re- 
duced, due to the low point on the sat- 
uration curve at which the magnetic 
circuit of the regulator is worked. A 
very agreeable result of the elimination 


WESTINGHOUSE INDUCTION-TY PE POTEN- 
TIAL REGULATOR. 


cf the vibration is the noiseless opera- 
tion of the regulator. 


— eet 


Treasury Department to Have Electric 
Protection System. 

The contract for installing electric 
protection to entrances and vaults in 
the United States Treasury Depart- 
ment, Washington, D. C., has been 
awarded to the Bankers Electric Pro- 
tective Association, of New York city, 
at $10,220. The work will be started 
in a short time. 


THE FLAMING ARC LAMP: ITs 
ECONOMY OF INSTALLATION 
A BIG FACTOR IN ITS 

FAVOR 


BY L. J. AUERBACHER. 


The highly efficient and economical. 
flaming arc lamp has lately been com- 
ing rapidly into favor as an illuminant 
for large indoor areas and for outdoor 
uses as well. The fact that it gives a 
light equal in intensity to ten enclosed 
arc lamps of the same type, or the 
equal of 200 carbon incandescent lamps, 
is a great point in its favor, and for 
installations where a single unit of 
lighting system is required or desired 
it is especially well fitted. 

The flaming arc is caused largely by 
the luminescence of the electrodes, and 
also by the evaporation of metallic salts 
contained in these electrodes due to the 
great heat of the arc. In the case of 
the yellow light, salts of calcium are 
used. Owing to the fact that intense 
heat is required to vaporize these salts, 
the electrode must be of comparatively 
small diameter and consequently have 
a short life. 

As the arc voltage is about forty to 
forty-five volts and the terminal volt- 
age fifty-five to sixty, the difference 
being taken by the balancing resist- 
ance, solenoid and blowout magnet, 
two lamps are operated in series on 110 
to 120 volts. On direct current, should 
it be desired to operate only one lamp 
on 110 volts, a resistor having sufficient 
resistance to dissipate 550 watts con- 
tinuously, without damage to its coils, 
is connected in series with the lamp. 

On alternating-current circuits 2 
small auto transformer is used to rè- 
duce the voltage to fifty-five volts. Con- 
sequently single lamps can be operated 
to advantage on 110-volt alternating: 
current circuits, taking only half the 
wattage of two, plus the iron and cop- 
per loss in the auto transformer, which 
is about fifty watts. 

It is primarily the great efficiency of 
the flaming are which has caused Its 
rapid introduction in mills and rail- 
roads. Taking fifty-five volts and be 
amperes (550 watts), the ‘‘Hawthora 
flaming are gives about 3,000 candle- 
power, or approximately .02 watt per 


Le) 


September 10, 1910 


candlepower as compared with two 
watts per candlepower of the enclosed 
arc. 

Another factor which has aided its 
rapid introduction is the quality of the 
light rays. The golden yellow light is 
very pleasing and not tiring to the 
eyes, and consequently night gangs can 
work almost as well under this light as 
daylight. 

One prominent steel mill proved con- 
elusively that the output of its depart- 
ments using this light was increased at 
least ten per cent, quite a large item, 
and one which paid for the lamps in 
a few weeks. 

Another factor which has helped the 
sale of flaming ares is the economy of 


p 
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HAWTHORN FLAMING ARC LAMP. 


installation. As only one outlet is re- 
quired for 3,000 candlepower, as against 
five to ten for the same amount of light 
of the enclosed arc, the initial saving 
in wiring pays for the lamps. Where 
the comparison is made with incandes- 
cent lamps, the difference in favor of 
the flaming arc is also noticeable. 

In many plants which are now over- 
loaded, the substitution of flaming arcs 
not only will give more and better 
light, but will relieve the overload and 
make available enough additional kilo- 
Watt capacity of generators, so that the 
Installation of the flaming are lamps 


means a positive saving in first cost of 
equipment. é 

The development of the flaming arc 
has naturally been a series of evolu- 
tions and corrections of defects brought 
out by practice. As the first commer- 
cial lamps were brought out in Ger- 
many, the complicated German differ- 
ential mechanism was adapted to con- 
trol the converging carbons. Notwith- 
standing the high state of perfection 
these clockwork lamps are brought up 
to, American engineers have not taken 
kindly to them, and justly so, owing to 
the trouble to make repairs and ad- 
justments. It takes specially trained 
instrument men to calibrate a pair of 
lamps (they are adjusted in pairs when 
used in series on 110-volt circuits). 

The principle of the Hawthorn flam- 
ing arc lamp, manufactured by the 
Western Electric Company, is that a 
carbon when supported at the are will 
slowly burn away at the point of sup- 
port, gradually sinok down and thereby 
feed, without burning away the sup- 
port. The carbon thus supported has a 
rib or projection which rests on the 
support. The other carbon being cou- 
pled with it sinks down at the same 
rate, consequently both carbons burn 
off evenly, tending to steady light. 

Another advantage of this method of 
feeding is that the arc is always in the 


same plane of the economizer and con- , 


sequently gets a uniform supply of oxy- 
gen during its entire run. Therefore 
Hawthorn flaming arcs always give the 
maximum burning hours, thereby sav- 
ing carbons. Differential lamps often 
overfeed, consequently the carbons ex- 
tend down in the economizer, and get 
too much oxygen. They therefore burn 
off quickly and the average life of the 
so-called seventeen-hour differential 
lamp is about fourteen hours. In win- 
ter, when often sixteen hours’ burning 
is required, this fact will cause trouble, 
especially in mills and railroads. <A 
considerable money loss is caused and 
acéidents can easily occur. 

The simplified Hawthorn flaming are 
mechanism enables the alternating-cur- 
rent lamp to operate equally well on 
any frequency from twenty-five eveles 
to, 133 eveles. The success of the twen- 
tv-five-evele lamp has given the engi- 
neer of Jarge transmission systems the 
use of the most efficient artificial light 
and has solved many an illumination 
problem, owing to the scarcity of 
lamps which would operate on this low 
frequency. 
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McDonnell Ornamental Posts. 
-The effectiveness of ornamental 
street lighting has been convincingly 
demonstrated in the numerous instances 
in which it has been employed. In- 
stallations of this character are being 
made in practically every progressive 
city, regardless of its size, and in cities 
where initial installations have been 
made reports of extensions are nu- 
merous. 

To be effective, however, many con- 
ditions must be considered, and it is 
only by selecting the proper materials 
and by scientific designing that the best 


MeDONNELL STANDARD--CROWN TYPE. 
results are obtained. In this connection 
the type of post or standard used is of 
decided importance. 

Two of the accompanying illustra- 
tions show two types of street stand- 
ards, manufactured by the McDonnell 
Iron Works, Des Moines, Ja., which are 
meeting with mueh success. These 
poles are all made to template, thor- 
oughly machined and a very substan- 
tial design in every respect. The 
height, spread of the arms, ete., are 
from the dimensions figured out by the 
company’s competent engineers to give 
the hest service. | 
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The two standards shown herewith 
are of the Crown and Imperial types 
respectively. Among the notable in- 


McDONNELE STANDARD—IMPERIAL PAT- 


TERN. 


stallations of the former pattern may 
be mentioned Des Moines, where over 
300 poles are installed. Other installa- 
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rinda, Creston, Estherville, Grinnell, 
Indianola, Mason City, Winterset and 
Marshalltown, all of Iowa. A night 
view of Main Street, Marshalltown, is 
shown herewith. 
—____+--e—___—_- 
Telephone Reform in Boston. 

A radical revision of telephone rates 
in Boston has been recommended by 
the Massachusetts Highway Commis- 
sion, which has supervision of the tel- 
ephone companies. The plan of the 
commission includes confining unjim- 
ited service at a flat rate to zones, the 
metropolitan district forming one zone, 
and the suburban zones including the 
subseriber’s own exchange and the 
contiguous suburban exchanges. 

Other recommendations, are: That 
five-cent tolls be extended to eight 
miles; that ten-cent tolls be reduced to 
five cents from outlying suburban ex- 
changes to contiguous outside ex- 
changes within five miles, and that 
two-party lines, with divided ringing, 
be substituted for multi-party lines. 

— eo 


National Brake and Electric Company 
Builds. 

The National Brake and Electric 
Company, Milwaukee, Wis., has been 
issued perimits to add additional build- 
ings to its present plant. The plans 
provide for a $70,000 machine shop and 


„a $40,000 warehouse. 


The machine shop dimensions will be 
186 feet by 247 feet and the dimen- 
sions of the warehouse will be 186 feet 


NIGHT VIEW OF MAIN STREET, MARSHALLTOWN, IA.. WHERE McDONNELI, 
POLES ARE USED. 


tions of both Crown and Imperial types 
include the towns of Adel, Albia, Al- 
gona, Ames, Boone, Charles City, Cla- 


by 140 feet. Both structures are to 
be constructed of fireproof stone and 
briek. 
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Fixtures for Indirect Illumination. 

The eve comfort system of illumina- 
tion has created for the fixture manu- 
facturers a field for prospective busi- 
ness which should not be overlooked. 
The National X-Ray Reflector Com- 
pany, Chicago, Ill., who has been prom- 
inently identified with the development 


ONE TYPE OF INDIRECT LIGHTING FIX- 
TURE. l 


of this system, although realizing the 
possibilities of the lighting and fixture 
field has evinced no disposition to at- 
tempt to control the fixture end of this 
method of illumination, but announces 


NEW ONE-LIGHT UNIT. 


that it is working in harmony with and 
through the fixture manufacturers and 
dealers. In fact, the company states 
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that it has refused to sell to the con- 
sumer direct and in no instance has 
done so except at first in a few in- 
stances for advertising purposes, which 
has invariably been as much to the in- 


aa m ———— = = 
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NEW 250-WATT UNIT. 


terest of the dealer as to the manu- 
facturer. 

Maintaining an engineering depart- 
ment, the company, without expense to 
the fixture manufacturer or dealer, de- 
signs fixtures for any interior where 
ceiling conditions are favorable to in- 
direct illumination, furnishing the fix- 
tures and appliances necessary for such 


SIXTY-WATT UNIT. 


installations complete or in part as de- 
sired. 

The fixtures shown here are some of 
the new standard designs it has de- 
veloped that can he furnished in parts 


or complete if the manufacturer so de- 
sires. This is for the convenience of 
the fixture manufacturer or dealer who 
broadening his line desires standard 
stock. In instances where the consum- 
er desires something exclusive it neces- 


- Sitates the designing of special fixtures 


on the manufacturer’s part to meet the 
taste of the purchaser. This system 
lends itself to a great variety of artistic 
designs. 
ENEE O S AE, 
National Shock Absorbers. 

It is unquestionably true that the life 

of a tungsten lamp will be greatly pro- 


COMPOSITE FIXTURE. 


longed when suitable shock absorbers 
are used. This is particularly true in 
installations where the lamps are sub- 
jected to more or less severe vibration. 
for, although noticeable improvements 
have been made in the mechanical con- 
struction of tungsten lamps, their fila- 
ments are still comparatively fragile. 
The accompanying illustrations show 
three types of shock absorbers, which 
in several notable installations have 
demonstrated conclusively that they 
fulfill the requirements imposed upon 
them. Among these installations may 
be mentioned several stores located di- 
rectly over a subway where the vibra- 
tion was very noticeable every time a 
train passed. Another installation was 
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in a club room directly under a dance 
hall, where supplementary gas lamps 
were, on numerous occasions, totally 
destroyed without injuring the tung- 
stens equipped with shock absorbers. 


FIG. 1—TYPE A SHOCK ABSORBER. 


The absorbers are known as the Na- 
tional shock absorbers, and are manu- 
factured by the National Electric 
Equipment Company, 15 Beacon Street, 
Boston, Mass. 

In Fig. 1 is shown the type A ab- 
sorber, designed for use with fixtures. 
The spring is so wound that it will take 
care of all vibration on lamps from 
twenty-five watts to 100 watts. 


<— i 


FIG. 2.—TYPE C. 


Fig. 2 illustrates type C absorber, 
which is designed for use on fixtures 
and is intended to be placed inside of 
the canopy, three-eighth-inch thread 
being furnished on each end. The 
spring 1s so wound as to give satisfac- 
tory results on fixtures weighing three 
to nine pounds. 

The National shock absorber de- 


FIG. 3.—TYPE B. 


signed especially for millwork where 
there is a constant vibration, is shown 
in Fig. 3, known as type B. This ab- 
sorber is made to fit any lamp up to 
250-watt size. 


050 


Crane Controllers for Alternating-Cur- 
rent Motors. 

Alternating-current systems are now 
common in the large industrial plants. 
This has led to the application of alter- 
nating-current motors for purposes 
which until recently were only accom- 
plished by direct-current motors. 
Crane operation has long been known 
to be best accomplished by the direct- 
current motor, but lately the slip-ring 
induction motor has presented advan- 
tages which make it preferable in some 
cases. When provided with proper 
controlling apparatus its use is now 
practicable, and in plants having 
alternating-current systems the expense 


ALTERNATING-CURRENT CRANE CON- 
TROLLER. 


of installation and operation of a mo- 
tor-generator set is saved. 

Realizing the necessity for alternat- 
ing-current controlling apparatus for 
crane service, the Cutler-Hammer Man- 
ufacturing Company, Milwaukee, has 
developed a line of crane controllers 
for alternating-current motors.. In ap- 
pearance they are similar to the direct- 
current faceplate-type crane con- 
trollers made by this company. The 
front and rear views of two types for 
use with slip-ring motors are shown in 
the accompanying illustrations. 

In the small sizes the resistance is 
mounted directly on the rear of the 
face, making the device self-contained 
and compact. For small cranes they 
are very convenient and can be oper- 
ated by means of ropes from the floor. 
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For the larger controllers the grid 
resistance is mounted below the face 
plate. 


REAR VIEW OF CONTROLLER. 


lows easy operation and permits the in- 


stallation of several controllers side by 
These controllers can be located 


side. 
at the rear or outside of the cab and 


REAR VIEW OF ALTERNATING-CURRENT 
CRANE CONTROLLER. 


are operated by means of a bell crank 
and link arrangement, if desired. The 
structural steel construction provides a 
strong and light frame and permits 


SELF-CONTAINED CRANE CONTROLLER. 


easy inspection. Careful design and 
rugged construction are apparent in 
every feature and detail of these de- 
vices. The arrangement of the eon- 
tacts insures accurate control. The 


The straight lever motion al- 
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segments can be replaced and inter- 
changed very easily. 

Squirrel-cage induction motors are 
not adapted for crane work except in 
unusual cases. However, crane con- 
trollers for use with this type have also 
been developed. 

— e 
Hughes Electric Stove. 

The accompanying illustration is a 
view of a new type of electric stove 
manufactured by the Hughes Electric 
Heating Company, Chicago, Ill., known 
as range No. 30. 

This stove, while of pleasing appear- 
ance, is rigidly constructed and em- 
bodies many features worthy of note. 
The body is made of blue steel; the 
top is cast and polished with nickel- 
plated edges; the legs are cast and 
nickel plated. They have an extended 
flange forming a pocket into which the 
steel body sets, and when bolted holds 
the range firmly and securely in place. 


VIEW OF HUGHES THREE-BURNER ELEC- 
TRIC STOVE. 


The stove is built with three burners, 
each capable of being regulated to 
three heats, high, medium and low, con- 
suming 880, 440 and 220 volts respec- 
tively. The heat for each burner is 
controlled by a three-heat switch. 

The oven has two heating units, one 
located in the top and the other in the 
bottom, each consuming the same 
amount of current and controlled in 
the same way as the top burners. The 
oven is highly insulated and, according 
to the manufacturers, will keep food 
hot for a long period. 

Following are a few of the advan- 
tages of the electric oven: No appre- 
ciable increase in the temperature of 
the air in the room where the oven ìs 
in operation; no annoyance due to un- 
steady or uneven heat; absence of es- 
caping gases, coal dust or soot. 
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The Brush Electric Lighting Set. 

With the advent of the fall months, 
there comes to many manufacturers the 
realization that their power plants are 
inadequate for the additional load 
needed for lighting purposes. 

Up to the time last spring when the 
necessity for shop or office lighting 
ceased, the power plant had likely been 
worked up to its full capacity. During 
the summer a machine, or a few ma- 
chines, may have been added, not 
enough to worry about at the time, but 
just enough to take the power which 


BRUSH LIGHTING SET. 


is now—or soon will be—needed for 
lighting. 

To procure boilers and engines takes 
considerable time; to install them more 
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time; and, perhaps worst of all, in 
many instances the room for such addi- 
tional steam power, either boilers or 
engines, or both, is not available. 

In many cases the Brush electric 
lighting set, shown here, is particularly 
adapted for such emergencies. The 
floor space required is only 2 by 5 feet. 
The fuel used may be gasoline, kero- 
sene, natural or artificial gas. Regu- 
lation is as good as that obtained by 
any standard steam engine, and while 
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INDEPENDENT. 


GROUND CONE, 
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its capacity is but ten horsepower, it 
is, by reason of the new metalic-fila- 
ment lamps, the full equivalent of a 
twenty-five-horsepower engine using 
carbon-filament lamps. The sets are 
shipped on short notice ready for im- 
mediate installation. The Chas. A. 
Strellinger Company, Detroit, Mich., 
is the manufacturer of this hghting set. 
>< —___ 


The Paragon Ground Cone. 


The accompanying illustration shows 
the wiring connections of the Paragon 
ground cone applied to polyphase trans- 
formers, only the low-tension windings 
being shown. In connection with the 
impetus which is being accorded the 
grounding of secondaries it may be 
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OUTLINE OF BENJAMIN REFLECTOR 
SOCKET. 


said that the Paragon ground cone has 
successfully met the requirements of a 
permanent ground. The simplicity of 
connections and the wide application 
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of the cone is apparent in the acecom- 
panying view. 

The Paragon cone is made of pure 
eopper having seventy-five perforations 
to the square inch. It is filled with 
chareoal and equipped with a hollow 
copper cable running its entire length 
and securely soldered to the pointed tip, 
which is itself pure copper. The per- 
forations in the cone permit the char- 
coal to absorb moisture from the sur- 
rounding earth and also give numerous 


LOW- TENSION WINDINGS ONLY ARE 
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points of diseharge in cases where 
high amperage, high voltage and high- 
frequency currents have jumped the 
arrester or spark gap. 

The Paragon ground cone is supplied 
by the Paragon Sellers Company, 48 
Fifth Avenue, Chieago, I. 

— eeo 
Benjamin Reflector Sockets. 

The accompanying illustrations show 
several types of retlector sockets being 
manufactured and placed on the market 
by the Benjamin Electrice Manufactur- 
ing Company, Chicago, Ill. Since the 
almost universal adoption of tungsten 
lamps, particularly for interior light- 
ing, the demand for suitable reflectors 
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to obtain the maximum efficiency of 
these units has been marked. While 
the Benjamin reflectors are applicable 


to carbon-filament-lamp installations, 
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thev have been designed primarily for 
use with tungstens, and in this eon- 
nection have several successful instal- 
lations to point to. 


Benjamin retlector sockets primarily 
have deeply-hooded enameled-steel re- 
Hectors with threaded brass bushings 
tightly clamping the reflector between 
two leather washers, and a specially 
designed two-part porcelain receptacle. 
As shown in the accompanying dia- 
grams, the reflectors are.of two general 
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types, namely, flat cone for wide dis- 
tribution and bowl-shaped for concen- 
trated distribution. 

The hooded portion varies in depth 
to accommodate three kinds of lamps, 
carbon and short base; skirted base and 
large base. Thus reflectors suitable for 
any intended distribution are available. 

— ee 
Central-Station Development. 

In a good many instances when the 
manager of a central station is approach- 
ed with the suggestion that possibly one 
of the reasons why business is not grow- 
ing at arate comparable with the devel- 
opment in the industry is that sufficient 
care is not given to the matter of ex- 
ploiting what the company has to de- 
liver, he will feel his ability as an all- 
around man is being questioned. The 
central-station manager will often feel 
that he is capable of taking care of 
all departments of the central-sta- 
tion development, even to the matter 
of creating greater interest on the 
part of his public in the central-sta- 
tion proposition. It is a delicate matter 
to convince the manager that in some di- 
rections he may be greatly benefited by 
expert advice and indeed show his real 
cleverness in accepting the dicta laid 
down by those whose business it is to 
supplement the manager’s efforts in the 
proper directions. 

It is for the purpose of bringing to 
the assistance of the managers of central- 
station companies expert supervision of 
their new-business departments that the 
Central Station Development Company, 
of Cleveland, Ohio, has been organized. 
The staff of this company is comprised 
of men who are experts in their several 
lines and who have been selected for 
their special training and ripe experi- 
ence in the work under their control. 
The service offered by the company is 
Civided into several classifications and 
contemplates everything from the com- 
plete supervision of all the departments 
of a central station down to the prepara- 
tion of preliminary correspondence for 
the development of a very small cam- 
paign. The company’s greatest success 
has been in attacking the off-peak pos- 
sibilities and it is well fortified in its 
reputation behind the tangible results 
which it has brought to numerous cen- 
tral stations throughout the country. 
A handsome book has just been pub- 
lished by the company which explains 
in detail the classification of service and 
the departments of the organization. 
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The G. W. Armstrong Company. 

Chicago is generally recognized as the 
mercantile metropolis of the West, the 
distributing point for vast volumes of 
products that are shipped daily to the 
central and western states. It is there- 
fore fitting that enterprising firms de- 
siring to establish a permanent foot- 
hold in this productive territory should 
have headquarters, or at least repre- 
sentation, in so desirable a locality, 
where shipping facilities are nowhere 
excelled, and where opportunity is of- 
fered the manufacturer to become more 
closely associated with his customers. 

In this connection it is interesting to 
note that the G. W. Armstrong Com- 
pany, of Chicago, has been formed to 
manufacture and handle standard 
electrical specialties. Announcement 
has already been made that the Chicago 
business of the Kuhlman Electric Com- 


GEORGE W. ARMSTRONG. 


pany, of Elkhart, Indiana, manufac- 
turers of transformers, and Dossert & 
Company, of New York, manufac- 
turers of switchboard terminals and 
lugs, has been taken over by this com- 
pany. It is also at the present time 
manufacturing the new Acco lamp 
hanger, which embodies several unique 
and advantageous features, and which 
promises to be favorably received by 
the trade. 

The general manager of the Arm- 
strong company is George W. Arm- 
strong, well known in the West as the 
western manager of the Excello Are 
Lamp Company of New York. Mr. 
Armstrong during the few years of his 
business career in Chicago has estab- 
lished a reputation as a straightfor- 
ward, successful business man, and a 
large share of the success of the flam- 
ing arc lamp in the West has been due 
to his aggressive policy in convincing 
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others as to the merits of this type of 
lamp. Mr. Armstrong is a native of 
Ohio, in which state he received his 
education. That he is a man of marked 
initiative was demonstrated by his early 
desire to go out into the world and 
earn a living. At the age of twenty he 
was made manager of a business em- 
ploying a number of men, and in this 
capacity, as well as in other similar 
ones, he achieved well earned success. 
Later, in 1906, he desired to enter new 
fields, and being greatly impressed with 
the opportunities offered by the flam- 
ing arc lamp, Mr. Armstrong became 
associated with the Excello Arc Lamp 
Company, of New York, in the capacity 
of salesman and agency organizer. 
Jn this position he had an opportunity 
to demonstrate his aggressiveness, and 
his rapid success led to early promotion 
to district manager with headquarters 
in Columbus, Ohio. In February, 1908, 
as a reward for his earnest work, he 
was sent to Chicago to open the west- 
ern office. Since that date he has been 
closely identified with the marked suc- 
cess of the Excello lamp, being instru- 
mental in having in the neighborhood 
of 10,000 flaming arc lamps installed in 
that territory. 

Associated with Mr. Armstrong in 
the G. W. Armstrong Company is H. 
Caird, also connected with the Excello 
company in the capacity of engineer. 
He will assume the duties of elec- 
trical engineer in the new company. 
Mr. Caird received part of his educa- 
tion at Massachusetts Institute of Tech- 
nology and has had considerable ex- 
perience in electrical work. He has as- 
sociated with the General Electric Com- 
pany at Lynn, Mass., for three years. 
Later he became superintendent of the 
Macon Light and Railway Company of 
Macon, Ga., and was later associated 
with the General Electric Company, at 
Chicago, as manager of the railway sup- 
ply department. 

Both Mr. Armstrong and Mr. Caird 
will continue to act in their respective 
capacities for the Excello company, con- 
tiuing in every respect the well known 
policy of that company, and they will 
be located as formerly at 617 West 
Jackson Boulevard, Chicago. 

—_—_4-@__—_- 

Business of the Allis-Chalmers Com- 
pany in August showed no diminution 
in demand for any of the lines of mê- 
chinery which the company produces, 
according to current reports. 
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Current Electrical News 


GREAT BRITAIN. 


(Special Corrispondenve. ) 


Lonpon, AvGvrsr 27.—The gas companies in London have 
been indulging in one of their periodical campaigns in the daily 
papers as to the victories in ousting electricity from the streets 
of London, but letters are appearing from the electricity-supply 
companies pointing out what a very small proportion of the total 
number of lamps are lighted by gas. Emphasis is also being 
placed upon the fact that in at least three London boroughs, where 
the electricity Works are in the hands of the municipalities, every 
gas lamp is being displaced. In all cases the old gas lanterns are 
being used, metal-filament lamps and fittings being placed in them. 
The figures of conversion are working out remarkably low, and 
in Marylebone, in sharp contrast to those areas where gas is 
being burned, the electricity is actually being supplied at sched- 
ule rates, and vet both the borough lighting account and the 
electricity undertaking are making good profits. In Westmin- 
Ster, where the gas companies have displaced sixty-six arc lamps 
out of a total of many hundreds, it has been calculated that the 
price of gas has been put in at about fifty per cent below cost 
for the sake of getting the job and the advertisement which it 
affords. 

The accounts of the Pacific Cable Board for the year to 
March 31, 1910, show the usual heavy loss, this time amounting 
to some $300,000. 

A short while ago the Postmaster General initiated a system 
of telephoning telegrams addressed to subscribers on the tele- 
phone system. Although the arrangement has not been in use 
very long it nas proved very successful, and it hag been decided 
to extend the facilities to a larger number of offices. ; 

In consequence of the passing of the Electric Lighting Act of 
last year, which considerably modified the legislation relating to 
the electrical industry, the Board of Trade has issued some new 
regulations concerning applications for electric-lighting powers. 
It had been the practice in past years for municipalities to ob- 
tain these powers without any intention of putting them into 
force, and solely with the object of preventing competition with 
municipal gas, in many cases. Thus the inhabitants were de- 
prived of the opportunity of having electric lighting at all. In 
more recent years when powers were granted, a stipulation was 
made by the Board of Trade that they should be put into force 
within a certain period, say two or three vears. Under the new 
regulations, however, anyone applying for electric-lighting powers 
for a particular district has to bring forward all the details of an 
actual scheme with an expert report on it. 

The Newcastle tramways engineer and some members of the 
Tramways Council are actively engaged in surveying a route 
for the installation of the trackless trolley system. At Weymouth, 
a watering place on the south coast. which at present has no 
means of street locomotion, the use of the trackless trolley sys- 
tem has been discussed, but has been finally put aside as being 
too much of an experiment. Tramways are to be installed. 

With the near approach of the absorption of the National 
Telephone Company by the State, the position of the company’s 
staff is occupying a good deal of attention. There has been a 
certain vagueness about the Government's intentions in this mat- 
ter, although certain promises were made a few years ago that 
all the staff, with the exception of those earning $3.500 per annum 
and upwards, would be taken over. Quite recently, however, the 
Postmaster General has made the public announcement that the 
Government will retain all the staff of the Company with more 
than two vears' service, excepting those highly paid officials 
mentioned above. 

Following the rumor last week of considerable extensions of 
railway electrification in the Manchester district, comes the 
definite statement that the Lancashire & Yorkshire Railway will 
undertake large extensions of their electric lines in the Liverpool 
district. This company’s electric line between Liverpool and 
Southport has been a sound financial success. G. 


EASTERN CANADA. 
(Speal Correspondence.) 


Orrawa, ONT.. SEPTEMRER 3.—According to the announce. 
ment of the chairman of the Ontario Hydro-Electric Commission, 
electric power will be turned on everywhere throughout the dis. 
trict served by the Commission about November 15, and prices 
of electricity will be cut in two. . 

Work that will involve an outlay of $60.000 has been started 
in the development of the Ottawa municipal electric plant. Con- 
tracts have been let for the new power conduit to carry power 


from the Chaudiere Falls to the citv. The city’s electric light 
and power plant is in a prosperous condition. 

Trouble is threatened between the Canadian Light, Heat and 
Power Company, of Montreal, the rival of the Montreal Light, 
Heat and Power Company, and the Montreal Cotton Company 
over power privileges at the Beauharnois canal. The Canadian 
Company is developing there, and the Cotton Company claims 
that its rights and leases are being prejudicially affected. In the 
meantime the Dominion Government has ordered the Canadian 
Company to stop work until its plans are studied. 

Doubt is expressed in well-informed and official circles here, 
if the International Waterways Commission, as at present con- 
stituted, can pronounce upon the scheme for damming the St. 
Lawrence River, at the Long Sault Rapids. The project has been 
before that body for many months, and numerous hearings have 
been devoted to it. The commission has never yet reported, and 
it may not do so at all. 

Reports to the Department of Public Works here with refer- 
ence to the projected waterway from Edmonton to Winnipeg are 
to the effect that 80,000 horsepower can be harnessed at Grand 
Rapids, where the junction with Lake Winnipeg is made. It is 
stated that this power is capable of development without dift- 
culty. and that in addition to stimulating local industry it would 
be quite easy to transmit the electrical energy to Winnipeg. Pre- 
liminary reports of the waterway scheme, from the eleven par- 
ties now in the field, are expected for the coming session of the 
Canadian Parliament. 

Montreal financial circles are just beginning to realize that 
one of the biggest deals in the history of that city is nearing 
consummation, For some time past representatives of the Cana- 
dian Light and Power Company have been buying Montreal Street 
Railway shares with a view to securing control of the road. That 
they have secured such control is stated to be a fact. The Cana- 
dian company has a power plant at Reauharnois, Que., capable 
of supplying over 100,000 horsepower per annum. The company 
has leased the Beauharnoig canal from the Dominion Government 
for sixty-three years, on condition that it expends $4,000,000 upon 
it. The company is able to supply power at a much lower rate 
than its rival, the Montreal Light, Heat and Power Company. W. 


MEXICO. 


(Special Correspondence.) 


Mexico Crry, MEX.. SEPTEMBER 1.—The Mexico Tramways 
Company, the Canadian concern which owns the hydroelectric 
plant at Necaxa and the extension system of electric railways in 
this city and the federal district, has just been granted conces- 
sions by the Federal Government for the construction of two electric 
interurban lines. One of these proposed roads is to run between 
this city and Puebla, a distance of 129 miles, and the other be- 
tween here and Toluca, thirty-two miles. These two lines will 
be the longest electric railways in Mexico. The company made a 
survey for the proposed liné to Puebla some time ago. Its engi- 
neers made a thorough investigation of the route and their report 
Was favorable. Both lines will penetrate a region that is famous 
for its mountain beauty. The Mexico City-Puebla road will pass 
between the volcanoes of Popocatepet! and Ixtaccihualt. The con- 
cessions require the roads to be finished within ten vears, but 
construction work will be started in a short time and the two lines 
will probably be finished in less than three years. 

The Copper Queen and El Tigre mining companies have en- 
tered into a contract by which the mines of El Tigre Company 
and the town of El Tigre situated adjacent thereto are to re- 
ceive electric power from the large generating plant of the 
Copper Queen Company at Douglas, Ariz. The Mexican Govern- 
ment has granted a concession for the construction of an electric 
transmission line to El Tigre from the international border line. 
This power cable will be fifty miles long. The survey for the route 
of the proposed line has been made and the construction ma- 
terial ordered, D. 


IMPORTANT DEVELOPMENTS. 


POWER FROM THE STURGEON RIVER.—A. C. Mc Millan, 
president of the Range Power Company. states that it is his inten- 
tion to install a 6,000-horsepower hydroelectric plant on the Stur- 
geon River. The contemplated development, which involves taking 
power at the Little Sturgeon Falls will cost approximately 
$1,000.000. A narrow-gauge on an electric railway may be included 
in the plan. 


TO BE THIRD LARGEST PLANT IN NEW ENGLAND.— 
plan has been submitted to the’ Board of Trade of Skowhegan, 
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Me., outlining a scheme for making at that place the third largest 
water power plant in the New England States. The idea involves 
merging the several power rights, as now established by deed, 
into one new corporation, the issue of $1,000.000 first-mortgage 
five-per-cent bonds, and the expenditure of the proceeds in acquir- 
ing necessary property to build new dams. canals and power 
stations. These changes would deliver the entire normal flow of 
the Kennebec River under a working head of forty feet, and 
generate about half a million dollars worth of power each year. 


BLEWITT’S FALLS PLANT TO BE COMPLETED.—The de- 
velopment of the electric power at Blewitt’s Falls, near Wades- 
boro, N. C., on which about $2.000,000 was spent prior to the legal 
entanglements of the concern behind the development. is now said 
to be in a sure way towards completion. This is made possible 
through the efforts of the reorganization committee, and a mort- 
gage given by the committee of the Rockingham Power Company 
to the Old Colony Trust Company, of New York, has been filed 
in the requisite counties, which will place additional funds at the 
disposal of the company for completing the work. It is stated that 
in the neighborhood of $1,500,000 will be required and expended 
on the hydroelectric development at Blewitt’s Falls, and that this 
will complete this plant, which is conceded to be one of the 
largest and best in the state, some 20,000 horsepower being avail- 
able at the falls of the river. Active work looking towards the 
completion of the enterprise will be begun soon, according to 
the latest reports from this development. I 


COMMISSION NEWS FROM NEW YORK. 


(Special Correspondence.) 


The New York Public Service Commission, Second District, 
has received an application from the Municipal Gas Company of 
Albany for permission to exercise a franchise granted to the ap- 
plicant by the municipal authorities of the town of Bethlehem, Al- 
bany County, for the erection and maintenance of necessary ap- 
pliances and apparatus for the serving of electricity for light, heat 
and power along the River Road (Albany and Greene Turnpike) 
in that town. The extension is to begin at the city line of the 
town of Coeymans and upen and along all public roads and high- 
ways intersecting for a distance of two miles westerly from the 
said River Road. It is stated that the district sought to be served 
is not now supplied with gas and electricity and that the peti- 
tioner has over twenty-five pending applications from persons 
therein for such service. The minimum rate is to be two dollars 
per month for such current. 

Some idea of the magnitude of New York's undeveloped water 
power resource is given in a pamphlet prepared by the State 
Water Supply Commission for distribution in connection with 
the exhibit to be made by the commission at the State Fair in 
Syracuse. The commission strongly urges the enactment of legis- 
lation which will make possible the development by the state of 
those resources on reasonable terms. The commission says: 

“With the realization on the part of the state of the enor- 
mous value of its water resources there has arisen a determina- 
tion to hold them for the benefit of all the people. This policy, 
strongly urged by Governor Hughes in 1907 in his first annual 
message to the legislature, was adopted in that year. Results 
already reached indicate that, excluding the Niagara and St. 
Lawrence Rivers. which are international streams, less than half 
the water power that the state is capable of producing has been 
developed. The figures are as follows: Water power now in use. 
620.000 horsepower; water power undeveloped. 880,000 horsepower: 
total possible development, 1,500,000 horsepower.” 

“What the development of the waste power would mean under 
the reasonable plan proposed by the Commission may be shown 
as follows: Annual rental value of waste power (at $5.00 per horse- 
power), $4,400,000; annual interest and operating charge, $3.000,- 
000: annual net revenue to the state, $1,400,000; additional popula- 
tion supported, 1.000.000. 

“For the development of its resources of its water power, it 
is proposed that the state shall authorize the issue of bonds to 
the amount of $20.000,000, every dollar of which, with interest. is 
to be repaid from the proceeds of the sale of the power produced. 
And when the work has been completed and paid for, it is esti- 
mated, as shown above, that the development will vield a large 
permanent income to the state.” 

The Public Service Commission of New York assumed jur- 
isdiction over the operations of telephone and telegraph companies 
operating in New York State September 1. All telephone com- 
panies, corporations, associations, partnerships or persons owning 
or operating any telephone line in the state for profit, whose 
property is in excess of the value of $10,000. will come under the 
jurisdiction of the commission. All telegraph companies, however, 
are within the jurisdiction of the commission. 

The new law is very similar to that which has been in force 
during the last three years concerning other publice service cor- 
porations. Telephone and telegraph companies are required to 
afford adequate service at just and reasonable rates and dis- 
crimination in favor of any particular person or corporation and 
in giving any unreasonable preference of any kind is prohibited. 
Nc free or reduced service or free pass or frank can be given ex- 
cepi to the employes of the corporation and their families and per- 
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sons engaged in certain lines of charitable work. The corpora- 
tions are required to file with the commission schedules showing 
rates, rentals and charges for services, also all contracts and 
agreements in writing between companies affording telephone and 
telegraph service relating in any way to construction, rentals or 
use of lines of telephone or telegraph companies. The companies 
are required to file each year an annual report which is a public 
record and may be examined at the office of the commission upon 
request. 

Out of about 1.200 telephone companies in this state 115 will 
come under the jurisdiction of the commission. 


LIGHTING AND POWER. 


(Special Correspondence.) 

MALVERN. IOWA.—A ten-year franchise has been granted 
to the electric light company. C. 

TACOMA, WASH.—The city has passed an ordinance protid- 
ing for the construction of a substation to cost $104,000. A. 

BRAINERD, MINN.—The city council is planning to secure 
power for an electric light plant from Little Falls, Minn. C. 

WERSTER CITY, IOWA.—F. A. Bonebright is agitating the 
construction by the city of a dam across the Boone River. C. 

KANKAKEE. ILL.—The Kankakee Gas and Electric Company 
recently increased its capital stock from $5,000 to $850.000. 

TAYLORS FALLS, MINN.—The Minneapolis General Electric 
Company has commenced the construction of the steel towers for 
its pole line. 

PAYNESVILLE, MINN.—The village council let the contract 
for the rebuilding of the power house at the light and water 
plant for $4,800. C. 

BELLEVILLE, KANS.—The lighting plant which was was 
recently burned a short time ago is now being repaired. It will 
soon be in operation. 

VENTURA, CAL.—It has been voted that this city shall have 
a municipal electric lighting plant. Construction work will com- 
mence early in October. : A. 

SOMERSET, WIS.—The Consumers Power Company, of Still- 
water, Minn., will start work at once repairing its dam and power 
plant on the Apple River. C. 

ST. PAUL, MINN.—A franchise has been granted to the elec- 
tric light company in West St. Paul, and work on the extensions 
will be commenced at once. C. 

IRONWOOD, MICH.—A new light, water and street railway 
company has secured a ninety-day option on the properties of the 
Twin Citv Electric Company in tbis city. 

NEW CONCORD, O.—Work on the installation of the new elec- 
tric light plant has been started. Power will be furnished to the 
city as well as to numerous business houses. 

DETROIT, MICH.—The Detroit Edison Company has beet 
given a ten-year contract to supply electrical power for the new 
Detroit River tunnel of the Michigan Central Railway. 

CADILLAC, MICH.—The plant of the Cadillac Water and Light 
Company burned recently from a presumably incendiary cause. 
The loss. of $12.000, was completely covered by insurance. 

GOLDFIELD, NEV.—The Pacific Hydro-Power Company, 
which is now installing ° power plant near Mono Lake, will extend 
its service to the Lucky Boy Mine during September of = 
year. . A. 

JOPLIN, MO.—The new power plant of the Empire District 
Electric Company was started recently and is operating very SaS 
factorily. The plant is controlled by Henry L. Doherty & Compan} 
of New York. 


DOWS, IOWA.—C. W. Gibson of tie Straight Electric Com- 


pany will ask for a franchise to operate an electric light plant 


here and seek a contract to light the city. 
begin the construction of a plant at once. 

BRONSON, MICH.—At a village election held for voting on 
municipal electric light plant and water works, it was decided 
that the electric light plant should be purchased of W. H. Fried- 
rich & Company at a cost of nearly $19,000. 

COQUILLE, ORE.—F. Morse, proprietor of the Coquille Elec 
tric Company, has returned from a trip to Portland. Ore., where 
he purchased a complete electric lighting plant which will be 1D 
working order in this city by the first of October. A. 

OAKLAND, CAL.—The application of the Central Light and 
Power Company to erect pole lines for the distribution of light 
and power has been referred to the Board of Public Works. The 
company desires to erect poles along a number of streets. A. 

DE PERE, WIS.—The Northern Hydro-Electro Power Compan 
recently turned on the current on its transmission line from High 
Fall to the Green Bay power house. The towers follow the right 
of way of the St. Paul Railway from Green Bay to the Falls. 

BROWNTOWN, WIS.—J. C. Hood has been awarded the aa 
tract for the installation of a lighting plant in this city on & ae 
of $2,596.93. The contract calls for the installation of engine a 
generator and the pole line. A number of_firms bid on the work 
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JERSEY CITY, N. J.—The Indiana & Kentucky Power Com- 
pany has been incorporated with a capital of $50,000 to supply 
electric light, heat and power. The ineorporators are H. O. 
Coughlan, S. A. Anderson and John R. Turner, all of Jersey City. 


KANE, ILL.—It is probable that this town will be lighted 
by electricity, taking power from the lines of the Carrollton Heat, 
Light and Power Company. F. M. Sinsabaugh, manager of the 
Carrollton Company, has already made a proposition tọ the 
city. 

FAIRFAX, MINN.—At a recent meeting of the city council, 
the contract for installing a pole line and a street-lighting sys- 
tem was awarded to the Western Electric Company. The contract 
price is $3,100, and the work must be completed before Novem- 
ber 1. 

ODESSA, WASH.—Odessa is now supplied with current from 
the lines of the Washington Waterpower Company. Most of the 
business houses and more than fifty residences are now lighted 
with electricity, and many dwellings are ready for the installa- 
tion of fixtures. 

BARBOURVILLE, KY.—The towns of Harlan and Manchester 
will soon have electric lighting plants. Citizens of Harlan have 
formed a stock company for putting in a system. At Manchester 
a local stock company has already begun the installation of an 
electric lighting plant. 

SSCONDIDO, CAL.—The Escondido Utilities Company, since 
being taken over by C. C. Glass, has planned to furnish power 
and electric light to Twin Oaks, San Marcos and San Pasqual 
Vallevs. The citizens of this town have been asked to subscribe 
to the stock of the company. A. 

SOUTH WHITLEY, IND.—At the special meeting of the town 
board the bid of the Westinghouse Electric and Manufacturing Com- 
pany was accepted for a new 150-kilowatt dynamo, to be installed in 
the city lighting plant within ninety days. The contract price was 
$3,800 outside of the cost of installation. 

SACRAMENTO, CAL.—The Great Western Power Company 
has almost completed installing its machinery in the city substa- 
tion at Eighth and R streets, but the material for the local re- 
tail power service has not arrived from the eastern factories, so 
no definite date can be set for opening this branch. A. 

RUPERT, IDAHO.—Rupert, Heyburn and Burley, all in the 
vicinity of the government's Minidoka irrigation project, will soon 
be numbered among the few small Western towns which boast of 
electricity for lighting purposes. The power for the lighting will 
be furnished from the plant at the government dam. 

JERSEY CITY, N. J.—The Sheridan County Electric Com- 
pany has been incorporated with a capital of $25,000 for the trans- 
mission and distribution of electricity. The incorporators are: 
Frederick W. Longfellow, Riverdale-on-Hudson, New York City; 
Alfred Gregory, Philip K. Walcott, both of Brooklyn, N. Y. 

LADOGA. IND.—By a deal just consummated here Will and 
Harvey Goodbar come into the possession of the stock of the 
Ladoga Electric Light Company, owned by George and Ed Havens. 
The officers of the company are J. E. Lidikay, president; Will 
Goodbar, vice-president, and Eugene C. Ashby, secretary-treasurer. 

SALINA, KAN.—The Salina Light, Power and Gas Company 
has been granted a charter. The new concern is capitalized at a 
half-million dollars and its object is to furnish artificial gas and 
light and power for the city of Salina. G. H. Smedley, C. E. Ruhe, 
C. W. McBride, A. W. Gay and R. N. Camp are the incorporators. 

LAS VEGAS, N. MEX.—A franchise has been granted J. J. 
Laubach, Wm. Harper, W. J. Benjamin and W. B. Bunker, all of 
this city, to erect a power plant on the Rio de la Casa. The plant 
is to cost $100,000 and a diversion dam is to be built fifteen feet 
in height, thirty-five feet wide at the top and fifty feet wide at 
the bottom. A. 

SHERIDAN, MONT.—A. B. Preston of St. Johns, Michigan. 
who recently obtained a franchise from the town of Sheridan, ex- 
pects to soon commence work on the installation of an electric 
light plant and will have it in operation by January 1, 1911. The 
electricity for the plant will be generated by water power from the 
waters of Mill Creek. 

TOPEKA, KANS.—The Topeka Edison Light, Heat and Power 
Company has found it necessary to enlarge the capacity of its 
plant. Within ninety days two 500-horsepower boilers will be 
installed. Work of increasing the pole line capacity is in progress. 
Sixteen thousand feet of copper cable is being installed in the busi- 
ness district of the city. 

KANSAS CITY, KANS.—The commissioners of this city are 
in favor of a municipal electric light plant and have received a 
report of a local engineer on that subject. It is stated in the re- 
port that a suitable plant could be built for $350,000. Such a 
plant could sell electricity to private consumers at a greatly re- 
duced rate and reduce the street lighting cost by half. 


INDIANAPOLIS, IND.—As a preliminary toward preparation to 
bid on the contract for city street. lighting and to care for increas- 
ing business, the Merchants Heat and Light Company is arranging to 
install a 10,000-horsepower engine at its new Washington Avenue 
plant. When this engine is ready for service, which will be about 
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December 1, the company will have a total of 16,000-horsepower 
capacity. 

WHEELING, W. VA.—An ordinance granting the Wheeling 
Electrical Company a fifty-vear franchise to manutacture and sell 
electricity for commercial purposes in the city has been passed 
in both branches of the council. President R. E. Breed of the 
electrical company stated that the company would at once coni- 
mence work on its $700,000 plant on the South Side, 

BALTIMORE, MD.—It has been announced that the Susque- 
hanna Water and Power Company will be prepared to deliver 
electric power to Baltimore and vicinity not later than November 1. 
The transmission line, which is to be carried on steel towers, is 
well under way. Current will be distributed and supplied to con- 
sumers by the Consolidated Company of Baltimore, 

HILLSBORO, ILL.—The Hillsboro Electric Light and Power 
Company has purchased land as a site for a new power house 
which will quadruple in size the present central station. It is the 
plan of the concern, which will spend at least $50,000 upon im- 
provements, to furnish current to all villages and towns in Mont- 
gomery County and also to install transformers for farmers. Z. 


ROCHESTER, N. Y.—The Rochester Railway and Light Com- 
pany has made a number of improvements in the vicinity of the 
Public Market at North Union Street, Railroad Street and Penn- 
sylvania Avenue, All wooden poles have been taken down and 
new Ornamental iron poles erected instead. The work was car- 
ried out under the direction of Thomas H. Yawger, superintendent 
of electric power, 

ST. LOUIS, MO.—Stockholders of the Suburban Light and 
Power Company will hold a special meeting September 22 to 
vote upon a proposition to increase the capital stock from $209.- 
000 to $750,000. It is proposed that $500.000 of the stock shall be 
preferred stock, the holders to be entitled to cumulative dividends 
of seven per sent before any dividends are declared or paid on 
the common stock. : Z. 

PINE RIVER, MINN.—Work on the dam in the river here 
has commenced and the crew is driving piles and excavating for 
the bigger work. About 300 horsepower will be developed which 
will be used to run a grist mill and an electric light plant for the 
village. C. E. Wood, of Minneapolis. is superintending the work 
and he states that they expect to be able to furnish power bv 
December 1, this year. 

ALAMEDA, CAL.—The municipal electric light plant has had 
a gain of 397 patrons during the fiscal year, making the total num- 
ber of consumers 2,887. The total earnings of the plant for the 
fiscal year were $109,937.81, against a total cost of production at 
$67,789.03, leaving the net earnings of the plant $42,148.78. In- 
cluded in the total cost of production is $13,414.52, allowed for in- 
terest, taxes and depreciation, 

CLEVELAND, MISS.—The Cleveland Light, Ice and Fuel Com- 
pany, which was recently purchased by Nott & Ward, of this 
place, and the Southern Coal Company, of Memphis, bhas been 
placed under the management of Mr. Farwell, of Memphis. This 
plant has been incorporated as the Home Light and [ce Com- 
pany, and has added a storage department for its output of ice 
at an expense of about $1,500. 

MILWAUKEE, WIS.—A permit to build an $80.000 addition to 
the Commerce Street power plant was recently issued to the Mil- 
waukee Electrice Railway and Light Company. The addition will 
cover an area of 80 by 144 feet and will be 72 feet high. The 
material will be of reinforced concrete and brick, The company 
also took out a permit for a substation at Clinton and Maple 
streets 40 by 57 feet in size, to cost $25,000, 

PHILADELPHIA, PA.—The new system of metropolitan Heht- 
ing is soon to be extended to include Frankford Avenue. This 
scheme calls for lights placed on regular poles with an eighteen- 
foot extension reaching out into the street. The lights will be 
placed on each side of the street 150 feet apart from Adams 
Avenue to Harrison Street. a distance of fifteen squares, which 
takes in the busiest parts of Frankford Avenue. 

WILSON CREEK, WASH.—Ground has been broken for the 
erection of the building to house the new electric light and power 
plant. About a month ago C. J. Weller obtained an electric light 
and power franchise from the city council, and by the middle of 
November Wilson Creek will be lighted with electricity. Every 
business man in town has signified his intention to have the new 
lights installed in both business house and home. 

QUINCY, ILL.—President A. E. Kidd of the Civic Improve- 
ment League has appointed a committee consisting of Charles 
Rosenheim, C. N. Ware, Julius Kespohl, George Eisele, F. H. Sur- 
laze, T. E. Thompson, W. H. Schfindler, W. H. Nelson, P. L. 
Dickhut, J. L. Kennedy, W. J. Henry, H. H. Harmon and himself 
to consider and formulate a plan to introduce the ornamental 
lighting system into the business district of the city. Z. 


BANGOR, ME.—The Franklin Light and Power Company, of 
Farmington, will in a short time complete its new generating 
plant at North Anson, and will then be ready, after two years’ 
work and the expenditure of $100,000, to transmit electricity for 
light and power. The generating plant at the Carrabasset River. 
sixteen miles distant, will supphy Farmington. Samuel Tarbox, of 
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Farmington, is president of the company and S, C. Sturtevant, 
treasurer and general manager. 


, WALLHILL, NEB.—The bonds voted by the village of Wall- 
hill have been sold to the State of Nebraska at par, realizing 


$22,500, which will be used in constructing a modern system of. 


electric lights and a water works. Very extensive plans have 
been prepared for the distribution of light and water to all parts 
of the town and bids on the construction of the system. Many 
houses are being wired for light, and it is expected that the sys- 
tem will be completed this year. 


MARCUS, WASH.—A party consisting of H. Allenberg, Spo- 
kane; F. L. Tate and several. capitalists from Philadelphia, and 
Engineer Sylvester of the Kettle River Power and Light Com- 
pany inspected the power site of the company recently and stated 
that work will probably be commenced inside of the next thirty 
days, and will be completed by March 1. The estimates call for 
the expenditure of $191.000. The company will furnish power 
for the mines and light and power for Marcus. 


ANN ARBOR. MICH.—The Eastern Michigan Edison Com- 
pany has purchased the Dover and Hudson mill darns, near the 
headwaters of Huron River, just below Portage Lake. The dams 
and two miles of bank, with flowage rights, were secured from the 
Birkett Manufacturing Company, a concern formerly in the milling 
business in Dexter Township. The deed gives the Edison Com- 
pany the right to create a power reservoir over two miles long 
and extending to and connecting with Portage Lake. 


SPOKANE, WASH.—The Pacific Exploration Company has 
been granted permission to erect a power plant with a daily 
capacity of 25,000 horsepower, on the Pend d’Oreille River near 
Waneta. Electric power for the Pend d'Oreille Valley, Sheep 
Creek and Ymir districts and the Orient. Chewiah and Metaline 
districts will be supplied, also the Northport smelter. N. G. 
Hall of Nelson, B. C., is the president of the company, J. W. 
Falls the manager and A. Y. Lorch the secretary. W. H. Jones, 
a Spokane, Wash., capitalist, is also interested in the project. 


DURHAM, N. C.—While there is a strong rivalry among the 
towns of the Carolinas to secure the three auxiliary steam gener- 
ating plants of the Southern Power Company to take care of its 
business in case of temporary shutting off of current, it is stated 
that Durham is practically agreed upon as one of the towns 
which will get one of these auxiliary plants of probably 10,000 
horsepower. The town recently granted a sixty-year franchise to 
the Southern Power Company, and the above report is based on 
opinions attributed to W. S. Lee, Jr., general manager of the 
Southern Power Company. L. 

SHERIDAN, WYO.—A crew of men has been sent out by the 
Sheridan Electric Light and Power Company to commence pole 
work on the new transmission line between the local plant and the 
mines. The line will be rushed to completion as quickly as possi- 
ble, as under the terms of the contracts with the Acme and Mon- 
arch mines the power company must furnish them 600 horsepower 
by September 15. These contracts provide only for power during 
the day until the new 4,000-horsepower plant on the Big Goose 
and Tongue River is completed this fall, as the entire present 
equipment is needed at night to light the city. 


WICHITA, KANS.—The Kansas Gas and Electric Company is 
constructing a transmission line from its power plant in this city 
to Valley Center for the purpose of supplying electrical power for 
the Arkansas Valley Interurban Railway. The cost of the installa- 
tion of the poles and wires from here to Valley Center will be about 
$28,000, and the equipment at both ends of the line will cost about 
$20,000 more, making the total expenditure for the line about 
$50,000. Work on the construction of the power house of the 
Kansas Gas and Electric Company, at the junction of the Big and 
Little Arkansas rivers and south of Third Street, is being rushed 
and will probably be finished by November 1. 


SAN FRANCISCO, CAL.—A. G. Wishon, manager of the San 
Joaquin Power Company, says the San Joaquin Power Company 
is planning to add about 2,000,000 pounds of wire to its valley 
power lines. The routes provide for some 400 miles of wire. In 
six months it will have current supplied to the Midway and Sun- 
set oil fields. Lines will be built to Bakersfield, Maricopa. the 
Midway, and down the West Side from the new power plant in 
Crane Valley. Following this it will rush the power line to 
Merced, A ful} set of estimates is now being made out by E. L. 
Haines, electrical engineer for the San Joaquin Power Company, 
who is here conferring with General Manager Wishon. A. 


DENVER, COL.—Sanderson & Porter of New York City have 
recently contracted with the Westinghouse Electric and Manufac- 
turing Company for two 1,250-kilovolt-ampere turbo-generators to 
be used in the power plant of the Federal Light and Traction Com- 
pany of this city. The generators are three-phase, sixty-cycle, 2,300- 
volt, 3,600-revolutions-per-minute machines. Two No. 8 Le Blanc 
condensers will be used in connection with the steam turbines. 
The generator fields will be excited by two fifty-kilowatt, 125- 
volt, direct-current turbo-generators to be used in connection with 
a Tirrill regulator. The order also includes the necessary trans- 
formers, lightning arresters, disconnecting switches and switch- 
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ELECTRIC RAILWAYS. 


(Special Correspondence.) 


AMBOY, ILL.—Work has begun at Lee Center on the con- 
struction of an electric interurban line to run from Amboy to 
DeKalb. 


LOUISVILLE, KY.—The Shelbyville extension of the Louis. 
ville & Eastern Railway was formally opened to the public a short 
time ago. Cars are to run every hour. 


WAYNESBORO, PA.—Surveyors have started work on laying 
out an extension of the trolley system of the C. G. & W. Railway 
Company from Penham to Blue Summit. \ 


KANKAKEE, ILL.—The stockholders of the Kankakee & Ur. 
bana Traction Company have elected as directors: €C. S. Van 
Doren, Urbana, and John Eden, Kankakee. Z. 


MONTGOMERY, ALA.—The incorporation of the Alabama, 
Florida & Southern Railway to run twenty-five miles, from Marmill 
to Milton, Fla., has been reported to the secretary of state. The 
capital is $40,000, all paid in. 

ARDMORE, OKLA.—The assets and holdings of the Ardmore 
Traction Company were sold recently at public auction. H. S, 
Patterson, of El Reno, and George S. Craven, of Milton, Ia., were 
the purchasers, the price being $50,200. 


WASHINGTON, D. C.—The Capitol Traction Company has re- 
cently entered an order for twenty double equipments of West- 
inghouse No. 306 fifty-horsepower 500-volt railway motors, and 
twenty equipments of double end Type K-27 control. 


BIRMINGHAM, ALA.—The Birmingham Railway, Light and 
Power Company is stringing the wires for the Birmingham and 
Edgewood Street Railway leading into Shades Valley through Rose- 
dale and Edgewood. Cars should be operating within a short time. 


LINCOLN, NEB.—It is reported that St. Louis capital has been 
interested in the Lincoln-Beatrice & Hastings Interurban line and 
that the present Ralston line would be financed and completed 
shortly. It has also been stated that $1,000,000 had been promised 
for the completion of the line. 

KANSAS CITY, MO.—A petition has been presented to the board 
of park commissioners, urging the extension of the street railway 
from its present terminus at Sixty-seventh Street and Swope Park- 
way to Sixty-second Street and the Parkway. The petition has 
been signed by over $5,000 persons. 

HACKNEY, KANS.—The Southwestern Interurban Railway 
Company has started work òn a power plant here. The plant will, 
when completed, furnish power for the entire line. Power is now 
furnished by the Arkansas City Power and Light Company, whose 
contract expires on February 1, 1911. 

MILLVILLE, PA.—It now seems certain that the electric line 
between Millville and Ocean City will be constructed. A com- 
pany known as the Millville, Tuckahoe and Ocean City Electric 
Transportation Company has been incorporated with a capitaliza- 
tion of $100,000. The incorporators are E. W. Rush, Hartwell 
Shepherd, Thomas Frome, George Haines, Tillman Rush and L. C. 
Wainwright. 

TOLEDO, O.—A receivership is asked in a petition filed here 
this week by James H. Pheatt against the Toledo Interurban Con- 
struction Company, which built the Toledo, Port Clinton and 
Lakeside Interurban Railway. The petition alleges that the of- 
ficers of the company have dissipated the bonds and stocks of the 
company to their own interests. The Toledo, Port Clinton and 
Lakeside Railway is in no way affected by the suit. 


DAYTON, O.—The longest unfilled stretch of traction trestle 
in Ohio will be filled within the next few months and through 
cars running over the lines of the Western Ohio between this 
city and Toledo. The temporary trestle was built ten years ag0 
over the Loramie River at Lockington, and not until recently were 
arrangements perfected to secure dirt to make the fill, which 18 
more than half a mile long. Time tables all the way from To- 
ledo to Cincinnati will be affected by the improvement. 


NASHVILLE, TENN.—Interests back of a company to be 
known as the Tennessee Rapid Transit Company are promoting 
an interurban railroad to run north and south through Nashville, 
touching Springfield and Clarksville on the north and Lewisburg 
on the south. The proposed line will be about 125 miles in length. 
Those backing the road here are Robert L. Burch, R. M. Wilson. 
John M. Gray, Jr., Richard T. Wilson and Joseph Frank. It I$ 
estimated that about $3,500,000 will be necessary to construct the 
line as planned. 


PHILADELPHIA, PA.—A feature of the opening of the Penn 
sylvania tunnel on August 30 was a series of trial trips made bY 
prominent men and officers of the company. The first tour Ws 
made by directors, officers and heads of departments of the Long 
Island Railroad and directors and officers of the Pennsylvania 
Railroad. This trip covered the entire route and was the most 
elaborate trial trip which was made. A second section of this 
party was made up of public officials, prominent railroad men 40 
prominent bankers. 

KANSAS CITY, MO.—W. C. Doane, the engineer who is Tun 
ning the line for the proposed interurban electric railway from 
Kansas City to Springfield, Mo., has turned over to the company 
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the survey from Butler to Rockville, a; distance of twenty-four 
miles. The proposed road will be 200° miles long. Work will 
begin as soon as the entire survey is completed. Men are at work 
now, going south from Rockville and north from Butler. The line 
will be built by Kansas City and St. Louis capitalists, and is in no 
way associated with the St. Louis-Kansas City Electric Railway. 

SAN FRANCISCO, CAL.—Construction work has commenced 
on the Hanford and Summit Lake Railroad, an electric line that 
is to be eighteen miles in length, penetrating the fertile region 
of the King River delta. The company that is constructing the 
road is capitalized for $500,000, fully paid. Charles King, Hanford, 
is president; Ralph W. Heins, Santa Cruz, is vice-president; J. O. 
Hickman, Hanford, treasurer: George C. Aydelotte, Hanford, sec- 
retary; John B. Rogers, chief engineer for the Ocean Shore Rail- 
road, general manager and chief engineer. Construction work, it 
is announced, will be completed in ninety days, and electric trains 
will be in operation within three and a half months. 

PROVO, UTAH.—A franchise granting a fifty-foot right of 
way over roads of the county has been granted by the county 
commissioners. An electric line is to be built and the promoters, 
who are associated with Simon Bamberger in the enterprise, must 
make the surveys and be actually at work in six months, and the 
entire route must be selected within twelve months. At least 
twenty-five miles of the road must be completed within three 
years. The promoters have rights through most of the towns 
from Salt Lake to Payson. The men who appeared before the 
commission were: A. J. Evans, S. L. Chipman, W. L. Haves, J. B. 
Keeler, D. R. Beebe, W. H. Brereton, Arthur N. Taylor, J. D. 
Dixon, H. T. Reynolds, John Jones, James Macbeth and George 
C. Whitmore. 

COLUMBUS, O.—Columbus capitalists are back of the Ohio 
State Interurban and Electricity Promoting Company, located at 
Millersport, and which is to be incorporated with $99,000 capital 
stock. Secretary of State Thompson had asked for an opinion 
on the clause, as it included not only the construction of an in- 
terurban railway which runs from the lake to the Ohio River, but 
includes the right to sell heat, light, fuel and power in the cities 
through which it passes. The incorporation papers call for the 
operation of a standard gauge system of interurban railroads by 
divisions. The roads will run through twenty-nine counties, and 
take in many hundreds of miles of territory. The incorporators 
named in the papers are Albert E. Boone, H. A. Axline, Lawrence 
S. Climer, Levi Bright and Eugenia O. Boone. 


TELEPHONE AND TELEGRAPH. 


(Spcctal Correspondence.) 


SPRINGFIELD, TENN.—The properties of the Home Tele- 
phone Company have been sold for $9,250, at public auction, to 
E. H. Cody, of Toledo, O., representing bondholders of the com- 
pany. 

BELOIT, WIS.—The Beloit Home Telephone Company is being 
reorganized, the stock that has been held in Beioit heretofore 
going to the Bell company. The company plans to put in a new 
building ana an entire new central system within a short time. 

TEMPLE, TEX.— Efforts are being made to interest local busi- 
hess men in a plan to build a long distance telephone line to par- 
allel the Temple-Northwestern Railway, the movement being 
headed by D. C. McGowan of Belton, associated with D. R. Walton. 
The movement would open up about one hundred miles of terri- 
tory to local citizens. 

SPARTA, TENN.—Sparta is to have a second telephone ex- 
change as soon as it can be installed. The Home Telephone Com- 
pany of White County has perfected its organization and secured 
a franchise. A crew has started work erecting poles and string- 
ing wires. The officers are Sam Johnson, president; C. W. Roberts, 
vice-president; J. L. Jarvis, secretary and treasurer. í 

NORFOLK, VA.—The new $75,000 telephone switchboard, ca- 
pable of handling the combined service of the Southern Bell and 
the Southern States Telephone Companies, has arrived in Norfolk. 
and is now being installed in the Southern Bell’s exchange build- 
ing. It will be the middle of October before the transfer of the 
Southern States’ wires to the Bell’s switchboard is completed. 


SAN ANTONIO, TEX.—It is announced by the Southwestern 
Telegraph and Telephone Company that by January 1 long-dis- 
tance telephone connection via that line will be established be- 
tween San Antonio and Brownsville. A copper wire circuit is be- 
ing built between Brownsville and Corpus Christi and when this 
is completed direct connection will be made with San Antonio. 

NORWICH, CONN.—There is now being completed by the 
Southern New England Telephone Company an absolutely direct, 
or what might be termed an air line route for toll wires connect- 
ing New Haven on one end with Willimantic and Norwich on the 
other. The route is by way of Durham, Higganum, Westchester 
and Colchester, which is the shortest possible toll route for this 
purpose, 

DECATUR, ALA.—There is a movement on foot here toward 
the purchase of the Morgan County Telephone Company, an in- 
dependent company ,of the Decaturs, by the Southern Bell Tele- 
phone Company. The Southern Bell is asking for a renewal of 
its franchise in New Decatur. It is said also that the Southern 
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Bell is figuring ‘on building a telephone building here to cost about 
$20.000, in the event they buy the Morgan County Company and 
get a new franchise in New Decatur. 

WHEELING, W. VA.—It is stated that about $25,000 will be 
expended within a short time by the Bell Telephone Company in 
remodeling and re-arranging the company’s building in this city. 
Approximately $10,000 will be expended in extending the entire 
top floor to the alley in the rear, thus giving accommodations 
for the district as well as the local offices of the Bell system. An- 
other $15.000 will go towards the installation of a new toll board, 
while additional repairs will be made to the interior. 

AUSTIN, TEX.—A meeting of representatives from a large 
number of independent telephone companies in this territory was 
held on August 30, for the purpose of getting the telephone com- 
panies in closer touch with one another and improving the serv- 
ice. The United Telephone Company, of this city, which has con- 
nection with most of the surrounding rural exchanges, serving 
about 700 farm patrons, was chietly instrumental in calling the 
meeting. Two sessions of two hours each were held, and it was 
decided to hold similar meetings every three or four months, in 
order to keep in close touch with the work and improvements 
being carried on by the exchanges. 

GRAND RAPIDS, MICH.—The Michigan State Telephone Com- 
pany will close the season with a total expenditure of about 
$95.000 for improvement in this city. Much of the work has al- 
ready been accomplished, but it will be a couple of months before 
everything is done. The switchboard capacity of the main exchange 
has been increased to 5,500 and a new charging plant has been 
put in. The South-Ead exchange has been increased to a switch- 
board capacity of 1,700. A new exchange has been built at Green- 
ville, to be known as Grand, with 350 subscribers, and through this 
exchange connections will be made for all that territory west of 
the south exchange, in Wyoming, Gaines and Georgetown. New 
rural lines are being built to Berlin to accommodate about 150 
subscribers. The company already has an exchange at Dutton. 
In addition to this construction and extension work the company 
has laid about two miles of conduits in the down town streets, 
representing a duct length of about thirty miles. This kas been 
one of the most active years for construction and improvement in 
the history of the company in this city. 


ELECTRICAL SECURITIES. 


The dullest August in the past ten years was closed by a 
correspondingly dull week, as there was a tendency to reduce 
commitments over the three davs’ holiday. Total sales for the 
month were 10.000,000 shares, comparing with 24,000,000 of a vear 
ago. Bond sales were $31,000.000, comparing with $113.000,000 
for last August. Total sales for the week were 1.389.900 shares, 
an average of 277,980 a day, whereas the totals for the correspond- 
ing week in the three years preceding were, respectively, 3.133.650, 
3.040.450 and 3,537,964 shares. Of the total transactions the three 
mainstays of the professionals—Reading, Steel and Union Pacific— 
furnished more than sixty-five per cent, indicating the character of 
the trading. July statements of big roads indicate to what extent 
increased expenses, by way of advances in wages and greater cost 
of materials, are encroaching upon earnings. 

August gross earnings of the Massachusetts Electric Com- 
panies showed an increase of $20,000, or two per cent, compared 
with an increase of $71,200, or 8.1 per cent, in July, and a decrease 
of $12.000, or two per cent, in June, 

Proxies have been sent out for the annual meeting of the 
Philadelphia Rapid Transit Company, September 21, in the names 
of Charles O. Kruger, Clarence Wolf, J. J. Sullivan and W. H. 
Shelmerde. 

The dally traffic of the Northwestern Elevated for August was 
119,605 passengers, an increase of 14.815. or 14.14 per cent. Gross 
earnings for the Northwestern Elevated in the year ended July 
31, 1910, will show an increase of $250,000 over 1909. There were 
42,865,000 passengers carried, against 40,995,785 last year. 

The annual meeting of the Tri-City Railway and Light Com- 
pany will be held at Hartford, Conn., on September 15. Stockhold- 
ers Will be asked to act upon the authorization of $20,000,000 first 
and refunding mortgage five-per-cent bonds and the execution and 
delivery by the company of a mortgage upon its property and fran- 
chises and upon the property and franchises of subsidiary com- 
panies for the purpose of securing the above-mentioned bond 
issue. 

August was a particularly good month for the Boston Ele- 
vated, considering that the weather was cooler than a year ago. 
Increases in gross earnings was 5 per cent, compared with a 
6.4 per cent increase In July, which was the best gain for any 
month since November. In June the increase was a mere fraction 
of one per cent, while the increase in May was four and a half 
per cent. The company will shortly place orders for between $1.- 
200.000 and $1,400,000 additional rolling stock to take care of its 
steady increase in business. The order will include 100 surface 
cars and between thirty and forty “elevated” cars. 

DIVIDENDS, 


Manhattan Railway; regular quarterly dividend of one and 
three-fourths per cent, payable October 1 to stock of record Sep- 
tember 15. 
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Muskogee Gas and Electric Company, of Muskogee, Okla.; 
regular quarterly dividend of one and three-fourths per cent on 
the preferred stock, payable September 15 to holders of record 
August 21. 

Oklahoma Gas and Electric Company of Oklahoma City; regu- 
lar quarterly dividend of two per cent on its common stock, paya- 
ble September 15 to stock of record August 31. This is an in- 
crease of one-half of one per cent. 

San Diego Consolidated Gas and Electric Company of San 
Diego, Cal.; regular quarterly dividend of one and three-fourths 
per cent on its common stock. payable September 15 to holders of 
record August 31. This is an increase of one-half of one per cent. 


‘CLOSING BID PRICES FOR ELECTRICAL SECURITIES IN THE LEADING EX- 
CHANGES AS COMPARED WITH THE PREVIOUS WEEK. 
NEW YORK. 
Sept. 5. Aug. 29. 
S A 


Allis-Chalmers COMMON ssesssasresresosessoreressoseseseeore , 814 
Allis-Chalmers preferred ......sesessssssssosessososrvesserese. 31 31% 
Amalgamated Copper ..... cece e eee eee ee EE E eee 63% 641% 
American Tel ae Camle va tac aw each Selene eee BE EAR ee ERE *S0 #80 
Américain Tel. Ae Tele ersen chk oko kes el we Oe ees ECA aa 1343) 133% 
Brooklyn Rapid. Transit vcs oceseek wen eee elie kw Se eo biw n Be ee T4488 74 
General Electric (ex dividend). ......... 0... ccc ee ee ew ween eae 14134 142% 
Interborough-Metropolitan Common wo... ..cc ee ee cece ween 18% 17% 
Interborough-Metropolitan preferred ...... 0. ccc eee ee eee 40 3 47% 
Kings ‘County HlOCtrits.cict2sacedcdaed ty ve eee edini krete taer 121 120 
Mackay Companies (Postal Telegraph and Cables) common, S85 85 
Mackay Companies (Postal Telegraph and Cables) preferred. 74144 T3% 
Manhattan Elevated 26nd es ee eee Faw ws aes ee ee Bb ee Reed 129 130 
Metropolitan Street Railway... . cc ccc cece eee cence ees *18 *18 
New York & New Jersey Telephone. ..........0... 000 ee eee 103 103 
U S SACRO COMMON 2G sccd ad ig Bae ses atk a eee ae wea 68%, 6914 
U. S. Steel POL re 8 via 4 rads nee oie eae ernca dee Bh Sada Gi wale hh Sack e es 116 115 % 
Western. UNIG. sers ts aan alae tas ghee teal an e a beat AN ch, POR Daa eae ae a i 61 61 
Westinghouse COMMON wsicis cine ekaWoe bab oe bs betes ewe we 57 58 
Westinghouse preferred .......000 ccc ce ecnvestetcenceseeceuan #125 125 
*Price at last quotation. 
BOSTON. 

Sept. 5. Aug. 29 
American: Tel <Q Lele sg:55s' 4 $5) eases. base he we OR ee eae a ee eS 13434 133% 
Edison Elee. Tlluminating. i. .cas os eee cee cae bb eel weee wes 208 258 
General Electric (ex dividend). ........ 0... cece cee ee cece eens 1414 142% 
Massachusetts Electric COMMON. ....... 0. ccc ee ee eee eee ee ees 171 17 
Massachusetts Electrice preferred. ...... 0... cece ee ee ee eee SO 80) 
New England Telephone... ......cccncccccceerecetevesscseans 129 129 
Western Tel. & Tel. common............ccc cece eee ween ewes 14% 15 
Western Tel. & Tel. preferred. ..... 0c... ccc ccc ete eees 83 83 

PHILADELPHIA 

Sept. 5. Aug. 29 
ATIEFIGI: Railways eransi seisena wate bowie Aa tard ola E 44 44 
Electric Company of America............005 (ENS vate anise li-a 1144 
Electric Storage Battery common.......... 0c. ee ee ee eee eee 46% 475 
Electrice Storage Battery preferred. ...... 0.0... ccc eee eee eee 4634 4722 
Philadelphia Electric 4 os5 bin ea ok REESE a oa SS He RE OOS RE 15 15 
Philadelphia Rapid Transit ....... 2 cc cc eee cc eee eee eee ees 1714 17% 
Philadelphia Traction - cdwcaeaata doves a kaks aad Carmen s beeen s 8334 3 
ENON. Traction soned riro Nada eed eed ERA A E A Era 4212 4312 

CHICAGO. 

Sept. 5. Aug. 29 
‘Chicago Railways, Series Lice. css tse oe da Pad ead ws ee TU 70 
Chicago- Railways, Seriu 2i sre caw stands cean e TANE a eee Vee AS 16 15% 
Chicago SUVS pcre aos cavese das awa ie tie ee Oka Oe RO Rw eee eS 44 4b, 
Chicago. Telephöne cds cece caaace we hia al ae Rel Wee eG ed WR A 8 Se WO 117» 110% 
Commonwealth Edison 6 s..40h0k 654 OM wei Sas ea ew Ee we 110) 111 
Metropolitan Elevated COMMON, .... cece ee eee eee eee eens 19 
Metropolitan Elevated preferred... .. 0. ccc cee ce eee eee wees 6U 59 
National Curb: COMO essees eva aes ae SA ee ae we ee 118 115 
National Carbon preferred......s..sssssseressseesesssrsssans 11814 118 


PERSONAL MENTION. 


S. MAYS BALL has moved his shop from Warm Springs to 
Atlanta, Ga., where his address will be 205 Peachtree Street. 


E. T. ADAMS, head of the gas engine department of the Allis- 
Chalmers Company, recently resigned his position with that com- 
pany. 

A. MURRAY COOMBS, of London, England, has been ap- 
pointed inspector for supplies in England for the South Indian 
and G. I. P. Railways. 


L. J. WHITE has taken charge of the plant of the Dallas 
Electric Light and Power Company at Dallas, Tex., as general 
manager. The plant was recently purchased by H. M. Byllesby 
& Company of Chicago. 


F. E. FISHER has resigned as general manager of the Joliet 
& Southern lines to take up the construction work of the Morris- 
Joliet line of the McKinley system. He assumed charge Septem- 
ber 1 with headquarters at Joliet. 


J. P. ALEXANDER, purchasing agent of the Wheeling Traction 
Company, Wheeling, W. Va., for the past five years, has resigned 
to take a position in electrical engineering work with the General 
Electric Company at Pittsfield, Mass. 

H. M. BYLLESBY and his business organization are the sub- 
jects of a sketch in a recent issue of the Bunkers’ Magasine, entitled 
“Engineering and Commercial Skill Applied to the Operation and 
Management of Public Service Corporations.” 


WILLIAM A. HANNA, president of the Saugerties Electric 
Light and Power Company, Saugerties, N. Y. died in the Kingston 
city hospital recently from a cerebral hemorrhage. Mr. Hanna was 
taken suddenly ill while in attendance at court. 
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E. A. NASH, of London, England, was recently appointed sec. 
retary and business manager of the Electrical Standardizing, Test. 
ing and Training Institution, by the Governors of Faraday House. 
Mr. Nash takes the place of Howard Foulds, who has been ap- 
pointed secretary to the Electricity Department of Birmingham. 


ROBERT MATHER, chairman of the board of directors of 
the Westinghouse Electric and Manufacturing Company, is con- 
valescing from injuries received in an automobile accident. While 
riding with friends Mr. Mather was, by a sudden jolt, thrown 
against the cover of the car, cutting his head and injuring his 
back. 

DUNCAN McDONALD, of New York, sailed recently on the 
Mauretania to exhibit the pay-as-you-enter cars in London, Paris 
and Brussels. While at Brussels he will be the guest of the 
European Tramway Congress and on his arrival there he will ride 
about the city in a pay-as-you-enter car which was shipped to 
Belgium some time ago. Mr. McDonald said he expected that Paris 
would be the first city to take up this sort of trolley car and that 
the other important municipalities most likely would follow. 


A. BEMENT, of Chicago, the well-known consulting engineer, 
was married to Miss Eva Henderson at Berkeley, Cal., on August 
23. As a feature of their wedding trip Mr. and Mrs. Bement 
took a coach ride to the summit of Mount Tamalpais. Before 
reaching the summit, however, the horses suddenly shied and on 
running away nearly dragged the carriage over the edge of a 
ravine 500 feet deep. Both the occupants of the vehicle were 
thrown out of its window and suffered numerous painful bruises, 
but fortunately were not dangerously injured. 


EDWARD B. ROGERS, of Elmira, a telephone man of twen- 
ty-two years’ experience, has been appointed Chief of the Divi- 
sion of Telephones and Telegraphs of the New York Public Serv- 
ice Commission, Second District. Mr. Rogers commenced service 
as a Clerk for the New York and Pennsylvania Telephone and 
Telegraph Company and for six years prior to its absorption by 
the New York Telephone Company was general manager of that 
corporation. At the time of his appointment by the commission 
he was special agent for the New York Telephone Company. 


l M. S. SEELMAN, JR., the new editor of the National Electric 
Light Association Question Box, has been associated with the 
Edison Electric Illuminating Company, of Brooklyn, for the past 
nine years, during which period the ‘business of that company 
has been multiplied by six. Mr. Seelman has had charge of the 
advertising and some other commercial activities of the company, 
and his work has given him a national reputation in the industry. 
In 1906, Mr. Seelman was the winner of the first prize of $500 
In a competition for the best paper on the “Organization and 
Conduct of a New Business Department Suitable for Central Sta- 
tions in Cities of 50,000 Population or Under.” This prize was 
offered by the Co-operative Electrical Development Association. 
and was awarded at the 1906 convention of the National Electric 
Light Association at Atlantic City. Mr. Seelman has presented 
a number of papers before the National Electric Light Associa- 
tion, and the Association of Edison Illuminating Companies, and 
has taken part in many discussions. Prior to his connection with 
the electric lighting industry, Mr. Seelman had been in news- 
paper work for a number of years. He has taken up his new 
work with great zeal and energy and his first contributions Will 
appear in the September “Box.” 


OBITUARY. 


ISAAC W. HALLAM, one of the oldest telegraphers in the 
service, died recently in Wilmington, Del., at the age of 81. He 
was employed by the Western Union Telegraph Company for fifty- 
two years. 

CHARLES TALBOT PORTER. an engineer and inventor of 
international reputation, died at his home in Montclair, N. J., after 
a brief illness. In recognition of his work in advancing steal 
engineering and for improvements in engine construction Mr. 
Porter received the John Fritz medal in 1909, the medal being 
conferred by joint action of the four national engineering socie 
ties. Mr. Porter was a graduate of Hamilton College and orig 
nally practiced law, but retired from that field after handling 4 
case involving a patent. 


NEW INCORPORATIONS. 


PHILADELPHIA. PA.—The P-T Electrical Supply Company 
has incorporated under the laws of Delaware with a capital of 
$100,000. The incorporators are: W. H. Price, Moore, Pa.: W. H 
Tatem and U. E. Crane of Philadelphia. 


ALBANY, N. Y.—The Moxomite Insulating Company has ee 
incorporated to manufacture and apply insulating material of a 
kinds to copper wire, tubes, etc. The capital of the company 
is $10,000 and its incorporators are Wm. E. Milbank, Myron 
Shiverick, and Frederick A. Tyler, all of Albany. 

NEW YORK, N. Y.—The Northwestern Electric 
Company has incorporated and will do electrical work 
Engineering work will also be done and motors and 
sold. The company has a capital of $10,000 and was incorpo 
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by Chas. I. Taylor, Frank H. Parcells and Robert G. Rediefsen, 
all of New York. 

NEW YORK, N. Y¥.—The Electrical Vehicle Association of 
America, with principal offices in New York City. has been incor- 
porated with the Secretary of State. Among the directors are 
Wiliam H. Blood, Jr., and Frank J. Stone, of Boston; Hayden 
Eames, of South Bend, Ind.; Charles Blisard, of Philadelphia; 
Herbert H. Rice, of Indianapolis; W. W. Freeman, of Brooklyn; 
Frank J. Gyer. of Orange, N. J., and Arthur Williams, Harry C. 
Cushing, Jr., and Harvey Robison. of New York City. 


NEW PUBLICATIONS. 


THE EDISON ROUND TABLE.—In the midsummer number of 
this publication is included an account of the lighting of a large 
cutdoor arena, which was used for military drill. Several other 
articles with illustrations make the number one of considerable 
interest. 

WEBSTER’S NEW INTERNATIONAL DICTIONARY.—The 
publishers (G. & C. Merriam Company, Springfield, Mass.) of Web- 
ster’'s New International Dictionary which was reviewed at length 
in the ELECTRICAL REVIEW AND WESTERN ELECTRICIAN, December 
4, 1909, p. 1098, has issued some instructive literature relating 
to this greatest one-volume_ dictionary ever published. One 
brochure tells of “The Origin, the Making and the Character of 
Webster’s New International Dictionary.” while another is entitled 
“A Necessity to Success.” In the latter it is noted: “It is a 
delusion to consider the New International as merely an enlarge- 
ment and correction of the old International. It is rather a rebuild- 
ing of the old on a larger and more imposing scale. The recon- 
struction is radical, a very large percentage of the material being 
new matter.” For our part we can only reiterate our former 
assertions, and emphasize the fact that no one who reads and 
writes English can afford to be without this universal key and 
record of the earliest and latest developments and progress of 
English language and literature, and the arts and sciences. 


INDUSTRIAL ITEMS. 


THE AMERICAN CONDUIT COMPANY, East Chicago, Ind., 
recently mailed postal cards calling attention to its bituminized 
fiber conduit. A diagram is used to show an installation of the 
conduit. 

THE ELECTRIC CONTROLLER AND MANUFACTURING 
COMPANY, Cleveland, O., has issued a pamphlet containing facts 
about lifting magnets. The apparatus is thoroughly discussed and 
a number of diagrams and illustrations are included. 

THE H. W. JOHNS-MANVILLE COMPANY, New York. N. Y., 
continues its article on “The Roof of the World” in the August issue 
of the J.-M. Roofing Nalesmon, An interesting comparison is made 
in this number between slag roofing and J.-M. roofing. 

MAC GOVERN ARCHER & COMPANY, New York, N. Y., ad- 
vertise for sale in their September stock list a full line of electrical 
and steam machinery as well as cars and equipment. The company 
is at all times in the market for electrical and steam machinery. 


THE R. THOMAS & SONS COMPANY announces the opening 
of an Office at 1255 Old Colony Building, Chicago, Ill., where all 
inquiries and orders will be given close attention. The office is 
in charge of R. W. Harms, who has been with the company at New 
York for over five years. 

THE BRYAN-MARSH COMPANY recently sold to the Denver 
Gas and Electrice Company 12.000 Bryan-Marsh Mazda sign lamps, 
to be used for decorating the new building which the company will 
occupy this fall. This new sign will be the largest display of 
Mazda sign lamps shown in this country. 

THE GREGORY ELECTRIC COMPANY, of Chicago, is con- 
ducting a special sale of Thomson watthour meters for both direct 
and alternating current, as they have secured a large lot of these 
at a bargain. Sizes from three to one hundred amperes are avail- 
able at very low prices, and mail orders are invited for immediate 
delivery, 

THE GOLDSCHMIDT THERMIT COMPANY, New York, N. Y. 
recently issued a folder on Thermit butt-welded pipe joints. An 
illustration is given showing a cross section of Thermit butt-welded 
joint made in a four-inch Couble-extra-heavy pipe. The apparatus 
with which these welds are made is portable and can be carried 
easily by one man. 

THE TRUMBULL ELECTRIC MANUFACTURING COMPANY, 
Plainville, Conn., lists in the September number of Trumbull 
Cheer a line of tungsten rosettes with ‘shock absorbers, These 
rosettes are provided with a laminated cotton felt cushion which 
takes the support off the lamp and eliminates the vibration from 
the tungsten filament. 

THE BEARDSLEE CHANDELIER MANUFACTURING COM- 
PANY, Chicago, Il., shows in Catalog No. 20, a large variety of 
lighting fixtures, designed especially for tungsten and inverted gas 
lamps. The low prices, new designs and the original Beardslee sys- 
tem of pricing fixtures are all of interest to both the old customer 


. and the prospective buyer. 


THE SPRAGUE ELECTRIC COMPANY, New York. N. Y, 
has published Bulletin 225 on the subject of direct and alternating 
current disc and propeller fan outfits, and Bulletin 234 on portable 
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electric drills. The bulletin dealing with fans is well illustrated 
and contains tables covering Blackman & Davidson direct-current 
outfits and Dawson alternating-current outfits. 

THE HOLOPHONE COMPANY, Newark, O., in its August num- 
ber of Holophone Illumination describes the lighting of the store 
of A. T. Namm & Son in Brooklyn. This is a large department 
store and gives excellent opportunities for the Holophone retec- 
tors, Which are used with Mazda lamps. The issue contains other 
descriptive articles and numerous illustrations. 

THE EDGE MOOR IRON COMPANY, Edge Moor, Del., includes 
in its catalog of boilers, not only diagrams and engravings of the 
boilers, but illustrations of the shops and of various stages of 
manufacture. The company’s principal product is boilers of the 
water-tube type in three stvles—standard, with superheating out- 
lets and with superheaters. They are all fully described in the 
catalog mentioned. 

THE HERRICK ENGINE COMPANY has announced the in- 
vention of its rotary engine. Hitherto none of the rotary engines 
invented have been successfully Operated for any reasonable 
length of time. In this case an important new principle has been 
discovered, that of balancing unequal lateral thrusts on the ro- 
tor shaft of any rotary engine having but a single blade. Some 
other defects have also been overcome. 

THE ROCHESTER ELECTRIC MOTOR COMPANY recently 
mailed to the trade a booklet entitled “Why Use Rochester Mo- 
tors?” Direct-current motors are made by this company in the 
following types: Constant-speed, both shunt and compound-wound;: 
varying speed, both series and compound-wound; adjustable speed, 
shunt-wound. These are described and illustrated in the booklet. 
An annonncement is made in this publication that the company’s 
engineers are at all times at their customers’ service to assist them 
in the selection of suitable motors. 


THE KELLER MANUFACTURING COMPANY, Philadelphia, 
Pa., is conducting an advertising campaign through the Publie Serv- 
ice Electric Company, of New Jersey, which supplies electric light 
service to sixteen of the principal cities in that state. In each town 
the patrons have been invited to witness demonstrations of the 
Keller-Santo vacuum cleaners at the lighting company’s office. The 
Keller Company calls the attention of central stations to the good 
profits which can be realized on the machines sold, and to the 
income which results from their use. 

THE GENERAL VEHICLE COMPANY, Long Island City, N. 
Y., recently mailed its September number of Llee-Tricks, contain- 
ing a number of items of interest. Among others an article re- 
garding the factors that influence the purchase of motor wagons is 
reproduced from the Power Wagon, As a supplement to the 
publication an engraving of the equipment of the Independent 
Messenger Company of Rochester, N. Y., is inserted. This is a 
rather striking example of the growth of business that has resulted 
from the use of the General Vehicle Company's equipment. 

THE PACIFIC ELECTRIC HEATING COMPANY, Ontario, Cal., 
announces in a circular letter that it is making an extensive cain 
paign for the education of present and prospective users of elec- 
tricity. The chief object of the campaign is to show these users 
just why lighting bills increase in the fall and that this rise is due 
to purely natural reasons. A folder which accompanies the letter 
shows a full page advertisement, which will appear in the Natur- 
dau Erening Post and other publications. Throughont the advertis- 
ing matter the company makes use of its “Bill Raisers” idea, 

THE NATIONAL ELECTRIC SPECIALTIES COMPANY, 20 
Broad Street, New York, N. Y. is distributing a folder setting forth 
the merits of the “Slipon” improved lamp cord adjuster, This device 
is adapted to modern methods of installing drop lights. It is made 
of porcelain throughout and is, therefore, fireproof. Simplicity, 
adaptability and handiness are distinctive features of the Slipoen 
adjuster, Which it is said can be installed in a few seconds without 
the use of tools, removal of socket or cutting of cord. It is also 
said that this adjuster will not chafe the isulation of the lamp cord. 

THE CARBOLINEUM WOOD PRESERVING COMPANY. Mil- 
waukee, Wis., is mailing a booklet which is of interest to the 
users of poles and cross-arms. Several letters indicating the sat- 
istaction With which the carbolineum has met are reproduced, and 
an order from the government for Avenarius Carbolineum is also 
reprinted. An interesting feature of the booklet is the reproduc- 
tion of a photograph showing some treated telephone poles com- 
pared with those not treated, The treated poles after nine years 
use show no decay at all while the bases of those untreated are 
nearly rotted away. ; j 

THE COLUMBIA INCANDESCENT LAMP COMPANY. St. 
Louis. Mo. has been awarded a contract by the United States 
Government for one-half of the Government's requirements of in- 
candescent lamps for the fiscal year ending June 30, 1911. The 
requirements of the Government cover the Navy Department, Treas- 
ury Department, War Department, Isthmian Canal Commission and 
other departments, and amount to $200,000 or more per annum, 
or the equivatent of about a million and a half lamps. The gen- 
eral Electric Company was awarded the contract: for the other 
half of this business. 

JULIUS ANDRAE & SONS COMPANY, Milwaukee. Wis., re- 
cently issued an attractively œprepared semi-centennial souvenir 
booklet in which .is contained a history of the°;development of the 
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company. The building in which the business was started is 
shown by an illustration, and for purposes of comparison a later 
building and the present building are also included. Several parts 
of the office, stock-rooms, and shops give an excellent idea of the 
large amount of business done by the concern. Portraits of a 
number of officers and men in the offices and shops appear in 
connection with the descriptive matter. 


THE FEDERAL ELECTRIC COMPANY, Chicago, Ill., mentions 
in the September number of The Federalist the lighting of the Lin- 
coln Park Casino. The illumination of this building, with the ex- 
ception of the main hall, is provided by Federal No. 782 clusters 
with porcelain enameled-steel shades. This number also makes 
mention of the No. 306 socket and metal shade and the No. 784 and 
785 street hoods. These latter are new this month and are an ar- 
rangement that has been much sought after. It is a serviceable 
street hood that is supported from three points and can not tip or 
turn over in the wind. Illustrations of the socket, shade and hoods 
are shown. 


THE DE LAVAL STEAM TURBINE COMPANY, Trenton, N. 
J., recently issued a bulletin on the De Laval centrifugal pumps. A 
part of the booklet is devoted to the characteristics of centrifugal 
pumps and curves are given showing the head developed by the 
pump at different deliveries, the power required to drive the pump 
at different deliveries and the mechanical efficiency developed 
throughout the range of output or capacity of the pump. The 
method of obtaining these curves is also described. The major 
part of the bulletin is given to a description of the construction 
of the pumps and a number of excellent half-tone illustrations are 
used in connection with the text. 


THE WESTINGHOUSE ELECTRIC AND MANUFACTURING 
COMPANY, Pittsburg, Pa., impresses on central stations, through 
a recent booklet, the opportunity for power sales to the users of 
automobiles. With a view to the education of the public in the 
use of electric vehicles, an advertising campaign has been started 
and the opening advertisements are shown in the booklet. The 
advertisements will be reproduced in the Saturday Evening Post 
and are prepared with the idea of creating confidence, first in the 
electric motor, and consequently in the electric vehicle. A book- 
let will shortly be issued by the same company in the interest of 
a larger use of the electric pleasure vehicle. They will be given 
to central-station companies and issued for general distribution. 


THE METROPOLITAN SWITCHBOARD COMPANY, New 
York, N. Y., has distributed a very ingeniously prepared folder 
showing how the plug mechanism is removed from the Metropoli- 
tan detachable-mechanism switch. The cover of this folder, which 
is imprinted with a half-tone engraving of the switch, is so ar. 
ranged as to be opened by following the printed directions to “pull 
out the plug mechanism.” The tongue which fastens the folder 
together is a reproduction of the plug mechanism. Metropolitan 
detachable switches are made in two parts—the porcelain box and 
the detachable switch-mechanism. With this arrangement the box 
can be installed while the building is being built and the mechan- 
ism may then be put in at some later time. The company has also 
mailed a booklet listing detachable flush-switches and receptacles. 


THE GENERAL ELECTRIC COMPANY, Schenectady, N. Y., 
recently issued a number of bulletins pertaining to apparatus and 
machinery which it has placed on the market. Bulletin No. 4746 
describes a portable substation built to supply intermittent power 
for electric roads, and to provide for a temporary supply of power 
in case of accidents at substations equipped with only one rotary- 
converter unit. This station consists of a specially arranged car 
containing a complete substation equipment and may be conven- 
iently moved to any section of the line that temporarily requires 
power. In Bulletin No. 4754 are described in considerable detail 
the company’s continuous-current and alternating-current motors 
for use in steel mills, and similar places, in connection with cranes, 
hoists, and other apparatus. The Thomson polyphase watthour 
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meters which are made for the specific purpose of measuring ener- 
gy in any two-phase, three-phase, or monocyclic circuit, are de- 
scribed in Bulletin No. 4762. These meters may be applied to a 
circuit carrying a mixed load of lamps, motors or ather translating 
devices, and will record accurately, irrespective of unbalanced load 
conditions. Bulletin No. 4764 illustrates and describes a line of 
Mazda compensators and low-volt lamps. Compensator lamps may 
be used to advantage where small units of light are employed, or 
in connection with gasoline-engine-driven generating sets, and par- 
ticularly where the lamps are frequently moved about and sub- 
jected to jars. They are also used in connection with ornamental 
street lighting, and when so used are operated on the standard 
multiple circuit in connection with a compensator which is in- 
stalled in the base of the pole. The bulletin contains data relative 
to the cost of operating these lamps and shows a diagram of con- 
nections. The low-volt lamps are designed for operation on volt 
ages of twenty volts and below, and are usually employed for 
battery service or in series. Bulletin No. 4761 deals with the 
Sprague General Electric Type-M control. It supersedes all the 
company’s publications on this subject and should be of interest 
to all electric-railroad men. Bulletin No. 4758 is devoted to Mazda 
sign lamps and contains a statement of the characteristics of these 
lamps, wiring diagrams showing the method of changing regular 
multiple sign wiring to series for Mazda sign lamps, and other 
wiring methods used with these lamps. 


DATES AHEAD. 


New England Section, National Electric Lignt Association. 
Fall convention, Eastern Point, New London, Conn., September 
13 and 14. 

International Congress of Radiology and Electricity. 
Belgium, September 13, 14, 15. 

Pennsylvania Electric Association. Convention, Glen Summit 
Springs, Pa., September 14-16. 

National Association of Cotton Manufacturers. 
meeting, Portsmouth, N. H., September 15, 16, 17. 

Pacific Coast Electrical Exposition. San Francisco, Cal., Sep- 
tember 17-24. 

American Mining Congress. Thirteenth annual session, Los 
Angeles, Cal., September 26 to October 1. 

Colorado Electric Light, Power and Railway Association. Next 
convention, Glenwood Springs, Colo., September 21, 22 and 23. 

Kansas Gas, Water, Electric Light and Street Railway Assd- 
ciation. Annual meeting, Kansas City, Kan., September 27 and 28. 

Vermont Electrical Association. Annual meeting, Brandon, Vt, 
September 28 and 29. 

Denver Electric Show. Colorado Electric Club, Denver, Colo., 
October 8-15. 

American Street and Interurban Railway Association. Annual 
convention, Atlantic City, N. J., October 10-14. 

American Society of Municipal Improvements. 
tion, Erie, Pa., October 11-14, 

Western Association of Electrical Inspectors. 
meeting, Omaha, Neb., October 11, 12 and 13. 

Railway Signal Association. Annual meeting, Richmond, Va.. 
October 12-15. 

American Electrochemical Society. 
ing, Chicago, Ill., October 13-15. 

Order of the Rejuvenated Sons of Jove. 
ing, Birmingham, Ala., October 13-15. 

American Iron and Steel Institute. 
City, October 14 and 15. 

Illuminating Engineering Society. 
more, Md., October 24-25. 

American Association of Electric Motor Manufacturers. Semi- 
annual meeting, Chicago, November 14-16. f 

Alabama Light and Traction Association. Next meeting, Annis- 
ton, Ala., November 21-23. 


Brussels, 


Semi-annual 


Annual conven- 


Sixth annual 


Eighteenth general meet- 
Eighth annual meet- 
First meeting, New York 


Annual convention, Balti- 


Directory of Electrical and Allied Engineering and Scientific Societies 


(Published in the second issue of each month.) 


ALABAMA LIGHT AND TRACTION ASSOCIATION. 
G. S. Emery, Mobile, Ala. 

AMERICAN ASSOCIATION OF ELECTRIC MOTOR MANUFAC- 
TURERS. Secretary, W. H. Tapley, 29 West Thirty-ninth 
Street, New York, N. Y. 

AMERICAN ASSOCIATION FOR THE ADVANCEMENT OF 
SCIENCE. Secretary, L. O. Howard, Smithsonian Institution, 
Washington, D. C. 

AMERICAN ELECTROCHEMICAL SOCIETY. 
Richards, South Bethlehem, Pa. 

AMERICAN ELECTROTHERAPEUTIC ASSOCIATION. Secretary, 
Albert C. Geyser, 352 Willis Avenue, New York, N. Y. 

AMERICAN FOUNDRYMEN’S ASSOCIATION. Secretary, Richard 

tenke, Wachtung, N. J. 

EAN INSTITUTE OF CHEMICAL ENGINEERS. Secretary, 

John C. Olsen, Polytechnic Institute, Brooklyn, N. Y. 


Secretary, 


Secretary, J. W. 


AMERICAN INSTITUTE OF ELECTRICAL ENGINEERS. a 
tary, Ralph W. Pope, 29 West Thirty-ninth Street, New YOrk, 
N. Y. a 
AMERICAN INSTITUTE OF MINING ENGINEERS. Secre tf 
Rossiter W. Raymond, 29 West Thirty-ninth Street, New ae 5 
AMERICAN IRON AND STEEL INSTITUTE. Secretary, W- “ 
Filbert, 30 Church Street, New York, N. Y. or 
AMERICAN MATHEMATICAL SOCIETY. Secretary, F. ee as , 
50 West One-Hundred-and-Sixteenth Street, New York, N. 1. 


T- 
AMERICAN PHYSICAL SOCIETY. Secretary, Ernest Merritt, Co 


nell University, Ithaca, N. Y. N 
AMERICAN RAILWAY MASTER MECHANIC'S ASSOCIATIO 


Secretary, J. W. Taylor, Old Colony Building, ga eee 
AMERICAN ROENTGEN-RAY SOCIETY. Secretary, G. C. Jo , 
514 Bijou Building, Pittsburg, Pa. 
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AMERICAN SOCIETY FOR TESTING MATERIALS. Secretary, 
Edgar Marburg, University of Pennsylvania, Philadelphia, Pa. 

AMERICAN SOCIETY OF MECHANICAL ENGINEERS. Secre- 
tary, Calvin W. Rice, 29 West Thirty-ninth Street, New York, 
N. Y. 

AMERICAN SOCIETY OF CIVIL ENGINEERS. Secretary, Charles 
Warren Hunt, 220 West Forty-seventh Street, New York, N. Y. 

AMERICAN SOCIETY OF MUNICIPAL IMPROVEMENTS. Secre- 
tary, A. P. Folwell, 239 West Thirty-ninth Street, New York, 
N. Y. 

AMERICAN STREET AND INTERURBAN RAILWAY ASSOCIA- 
TION. Secretary, H. C. Donecker, 29 West Thirty-ninth Street, 
New York, N. Y. 

AMERICAN STREET AND INTERURBAN RAILWAY ACCOUNT- 
ANTS’ ASSOCIATION. Secretary, H. E. Weeks, Tri-City Rail- 
way Company, Davenport, Iowa. 

AMERICAN STREET AND INTERURBAN RAILWAY CLAIM 
AGENTS’ ASSOCIATION. Secretary, B. B. Davis, Columbus 
Railway and Light Company, Columbus, Ohio. 

AMERICAN STREET AND INTERURBAN RAILWAY ENGINEER- 
ING ASSOCIATION. Seecretary, J. W. Corning, Boston Ele- 
vated Railway Company, Boston, Mass. 

AMERICAN STREET AND INTERURBAN RAILWAY TRANS- 
PORTATION AND TRAFFIC ASSOCIATION. Secretary, H. C. 
Donecker, 29 West Thirty-ninth Street, New York, N. Y. 

AMERICAN STREET AND INTERURBAN RAILWAY MANU- 
FACTURERS’ ASSOCIATION. Secretary, George R. Keegan, 
2321 Park Row Building, New York, N. Y. 

ARKANSAS ASSOCIATION OF PUBLIC UTILITY OPERATORS. 
Secretary, J. E. Cowles, Hot Springs Light and Railway Com- 
pany, Hot Springs, Ark. 

ARKANSAS INDEPENDENT TELEPHONE ASSOCIATION. Sec- 
retary, Charles F. Speed, Texarkana, Ark. 

ASSOCIATION OF EDISON ILLUMINATING COMPANIES. Sec- 
retary, N. T. Wilcox, Lowell, Mass. 

ASSOCIATION OF EDISON PURCHASING AGENTS. Secretary, 
H. F. Frassee, Edison Electric Illuminating Company, Brook- 
lyn, N. Y. 

ASSOCIATION OF ELECTRIC LIGHTING ENGINEERS OF NEW 
ENGLAND. Secretary, W. H. Cole, Waltham, Mass. 

ASSOCIATION OF ENGINEERING SOCIETIES. Secretary, Fred 
Brooks, 31 Mills Street, Boston, Mass. 

ASSOCIATION OF IRON AND STEEL ELECTRICAL ENGIN- 
EERS. Secretary, G. H. Winslow, Perry-Payne  Buidling, 
Cleveland, Ohio. 

ASSOCIATION OF RAILWAY ELECTRICAL ENGINEERS. Sec- 
retary, G. B. Colegrove, Illinois Central Railroad, Chicago, Ill. 

ASSOCIATION OF RAILWAY TELEGRAPH SUPERINTEND- 
ENTS. Secretary, P. W. Drew, Minnesota, St. Paul & Sault 
Ste. Marie Railroad, Chicago, Ill. 

CALIFORNIA ELECTRIC RAILWAY ASSOCIATION. Secretary, 
L. E. W. Pioda, Oak and Broderick Streets, San Francisco, Cal. 

CALIFORNIA STATE ASSOCIATION OF ELECTRICAL CON- 
TRACTORS. Secretary and treasurer, F. V. Meyers, 502 Grant 
Building, San Francisco, Cal. 

CANADIAN ELECTRICAL ASSOCIATION. Secretary, T. S. Young, 
Confederation Life Building, Toronto, Canada. 

CANADIAN STREET RAILWAY ASSOCIATION. Secretary, Acton 
Burrows, 157 Bay Street, Toronto, Canada. 

CENTRAL ELECTRIC RAILWAY ASSOCIATION. Secretary, A. 
L. Neereamer, Traction Terminal Building, Indianapolis, Ind. 

CENTRAL ELECTRIC TRAFFIC ASSOCIATION. Secretary, J. T. 
Brittson, Chicago, South Bend & Northern Indiana Railway 
Company, South Bend, Ind. 

COLORADO ELECTRIC LIGHT, POWER AND RAILWAY ASSO- 
CIATION. Secretary F. D. Morris, Colorado, Springs, Colo. 
CONNECTICUT STATE STREET RAILWAY ASSOCIATION. 

Secretary, F. W. Poole, Bridgeport, Conn. 

ELECTRICAL CONTRACTORS’ ASSOCIATION OF INDIANA. Sec- 
retary, George Skillman, Indianapolis, Ind. 

ELECTRIC CLUB OF CHICAGO. Secretary, F. S. Hickok, Mar- 
quette Building, Chicago, Ill. 

ELECTRICAL CLUB OF CALIFORNIA. Secretary, Russell D. 
Holabird, Argonaut Hotel, San Francisco, Cal. 

ELECTRICAL CONTRACTORS' ASSOCIATION OF NEW YORK 
STATE. Secretary, George William Russell, Jr., 25 West 
Forty-second Street, New York, N. Y. 

ELECTRICAL CONTRACTORS’ ASSOCIATION OF STATE OF 
MISSOURI. Secretary, Ernest S. Cowle, 1613 Grand Avenue, 
Kansas City, Mo. 

ELECTRICAL CREDIT ASSOCIATION OF CANADA, LIMITED. 
Secretary, Wiliam R. Staveley, Royal Insurance Building, 
Montreal, Canada. 

ELECTRICAL CREDIT ASSOCIATION OF CHICAGO. Secretary, 
Frederick P. Vose, 1343 Marquette Building, Chicago, Ill. 

ELECTRICAL CREDIT ASSOCIATION OF PHILADELPHIA. Sec- 
retary, John W. Crum, 1324 Land Title Building, Philadelphia, 
Pa. 

ELECTRICAL CREDIT ASSOCIATION OF THE PACIFIC COAST. 
Secretary, Albert H. Elliott, Harding Building, San Francis- 


co, Cal. 
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ELECTRICAL CREDIT SOCIETY OF NEW YORK. Secretary, 
Franz Neilson, 80 Wall Street, New York, N. Y. 

ELECTRICAL VEHICLE AND CENTRAL STATION ASSOCIA- 
TION. Secretary, H. T. Sands, 139 Pleasant Street, Malden, 
Mass. 

EMPIRE STATE GAS AND ELECTRIC ASSOCIATION. Secretary. 
Charles H. B. Chapin, 29 West Thirty-ninth Street, New York. 

ENGINEERS’ CLUB OF PHILADELPHIA. Secretary, W. P. Tay- 
lor, Philadelphia, Pa. 

ENGINEERS’ SOCIETY OF MILWAUKEE. Secretary, R. H. Pink- 
ley, Plankington House, Milwaukee, Wis. 

ENGINEERING SOCIETY OF WISCONSIN. Secretary, W. G. 
Kerchoffer, 32 Vroman Building, Madison, Wis. 

ENGINEERS’ SOCIETY OF WESTERN PENNSYLVANIA. Secre- 
tary, Elmer K. Hiles, 2511 Oliver Building, Pittsburg, Pa. 
FLORIDA ELECTRIC LIGHT AND POWER ASSOCIATION. Sec- 

retary, H. C. Adams, West Palm Beach, Fla. 

FRANKLIN INSTITUTE. Secretary, R. B. Owens, 15 South Sev- 
enth Street, Philadelphia, Pa. 

ILLINOIS ELECTRICAL CONTRACTORS’ ASSOCIATION. Secre- 
tary, M. N. Bloomenthal, Chicago, TI. 

ILLINOIS INDEPENDENT TELEPHONE ASSOCIATION. Secre- 
tary, C. A. Camp, Henry, Il. 

ILLINOIS STATE ELECTRIC ASSOCIATION. Secretary, H. E. 
Chubbuck, Mayer Building, Peoria, Ill. 

ILLUMINATING ENGINEERING SOCIETY. Secretary, Preston 
S. Millar, Engineering Societies Building, 33 West Thirty-ninth 
Street, New York, N. Y. 

INDEPENDENT TELEPHONE ASSOCIATION OF MISSISSIPPI. 
Secretary and treasurer, J. B. Shannon, New Albany, Miss. 

INDEPENDENT TELEPHONE ASOCIATION OF TEXAS AND 
LOUISIANA. Secretary, C. A. Shock, Sherman, Tex. 

INDIANA ELECTRIC LIGHT ASSOCIATION. Secretary, J. V. 
Zartman, Indianapolis, Ind. 

INDIANA INDEPENDENT TELEPHONE ASSOCIATION. Secre- 
tary, Walter J. Uhl, Logansport, Ind. 

INTERNATIONAL ASSOCIATION OF MUNICIPAL ELECTRI- 
CIANS. Secretary, Frank P. Foster, Corning, N. Y. 

IOWA ELECTRICAL ASSOCIATION. Secretary, W. N. Keiser, 
Des Moines, Iowa. 

IOWA INDEPENDENT TELEPHONE ASSOCIATION. Secretary, 
W. J. Thill, Des Moines, towa. 

IOWA STREET AND INTERURBAN RAILWAY ASSOCIATION. 
Secretary, George M. McCartney, Des Moines, Iowa. 

KANSAS GAS, WATER, ELECTRIC LIGHT AND STREET RAIL- 
WAY ASSOCIATION. Secretary, James D. Nicholson, Newton, 
Kan. 

KENTUCKY INDEPENDENT TELEPHONE ASSOCIATION. Sec- 
‘retary, W. G. Turpin, Henderson, Ky. 

MAINE ELECTRICAL ASSOCIATION. 
Lewiston, Me. 

MAINE INDEPENDENT TELEPHONE ASSOCIATION. Secretary, 
M. E. Crow, Houlton, Me. 

MASSACHUSETTS ELECTRIC LIGHTING ASSOCIATION. Sec- 
retary, M. L. Fahey, 84 State Street, Boston, Mass. 

MASSACHUSETTS STREET RAILWAY ASSOCIATION. Secre- 
tary, Charles S. Clark, 70 Kilby Street, Koston, Mass. 

MASTER CAR BUILDERS’ ASSOCIATION. Secretary, J. W. Tay- 
lor, 390 Old Colony Building, Chicago, Il. 

MICHIGAN ELECTRIC ASSOCIATION. Secretary and treasurer, 
Harbert Silvester, Detroit. Mich. 

MICHIGAN INDEPENDENT TELEPHONE ASSOCIATION, Sec- 
retary, A. A. Burch, Battle Creek, Mich. 

MINNESOTA ELECTRICAL ASSOCIATION.  Secretary-treasureér, 
T. C. Gordon, Little Falls, Minn. 

MISSISSIPPI ELECTRICAL ASSOCIATION. Secretary, J. Abbott. 
Jackson Electric Railway, Light & Power Company. Jackson, 
Miss. 

MISSOURI ELECTRIC, GAS, STREET RAILWAY AND WATER 
WORKS ASSOCIATION. Secretary, N. J. Cunningham, Spring- 
field, Mo. 

MISSOURI INDEPENDENT TELEPHONE ASSOCIATION. Secre- 
tary, George W. Schwerer. Windsor, Mo. 

MUNICIPAL LIGHTING ASSOCIATION OF MASSACHUSETTS. 
Secretary, J. C. Norcross, Reading, Mass. 

NATIONAL ACADEMY OF SCIENCES. Secretary, Arnold Hague, 
United States Geological Survey. Washington, D. C. 

NATIONAL ARM, PIN AND BRACKET ASSOCIATION. Secretary. 
J. B. Magers, Madison, Ind. 

NATIONAL ASSOCIATION OF COTTON MANUFACTURERS. 
Secretary, C. J. H. Woodbury, Boston, Mass. 

NATIONAL DISTRICT HEATING ASSOCIATION. Secretary, D. 
L. Gaskill, Greenville. O. 

NATIONAL ELECTRICAL CONTRACTORS’ ASSOCIATION OF 
THE UNITED STATES. Secretary, N. H. Morton, 41 Martin 
Building. Utica, N. Y. 

NATIONAL ELECTRIC CREDIT ASSOCIATION. Secretary, Fred- 
eric P. Vose, 1343 Marquette Building, Chicago, Il. 

NATIONAL ELECTRICAL INSPECTORS’ ASSOCIATION, Secre- 
tary. T. H. Day. 27 Pliny Street, Hartford, Conn. 

NATIONAL ELECTRIC LIGHT ASSOCIATION. Secretary, T. C. 
Martin, 33 West Thirty-ninth Street, New York, N. Y. 


Secretary, F. D. Gordon, 
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NATIONAL INDEPENDENT TELEPHONE ASSOCIATION. Sec- 
retary, J. B. Ware, Monadnock Block, Chicago, IN. 

NEBRASKA ASSOCIATION OF INDEPENDENT TELEPHONE 
COMPANIES. Secretary, Charles H. Hood, Lincoln, Neb. 

NEBRASKA ELECTRICAL ASSOCIATION. Secretary, Frank Mc- 
Master, Beatrice, Neb. 

NEW ENGLAND ELECTRICAL CREDIT ASSOCIATION. Alton 

F. Tupper, 84 State Street, Boston, Mass. 

NEW ENGLAND SECTION, NATIONAL ELECTRIC LIGHT ASSO- 
CIATION. Secretary, L. D. Gibbs, 39 Boylston Street, Boston, 
Mass. 

NEW ENGLAND STREET RAILWAY CLUB. Secretary, John J. 
Lane, 12 Pearl Street, Boston, Mass. 

NEW YORK ELECTRICAL SOCIETY. Secretary, G. H. Guy, En- 
gineering Societies Building, 29 West Thirty-ninth Street, New 
York, N. Y. 

NEW YORK RAILROAD CLUB. Secretary, H. D. Vote, 95 Liberty 
Street, New York, N. Y. 

NEW YORK STATE INDEPENDENT TELEPHONE ASSOCIA- 
TION. Secretary, R. Max Eaton, Niagara Falls, N. Y. 

NORTH DAKOTA INDEPENDENT TELEPHONE ASSOCIATION. 
Secretary and treasurer, L. C. Lane, Kensal, N. D. 

NORTHWEST ELECTRIC LIGHT AND POWER ASSOCIATION. 
Secretary, N. W. Brockett, Cataract Building, Seattle, Wash. 

OHIO ELECTRIC LIGHT ASSOCIATION. Secretary, D. L. Gas- 
kill, Greenville, O. 

OHIO INDEPENDENT TELEPHONE ASSOCIATION. Secretary, 
Ralph Reamer, Columbus, O. 

OHIO SOCIETY OF MECHANICAL. ELECTRICAL AND STEAM 
ENGINEERS. Secretary, F. E. Sanborn, Ohio State University, 
Columbus, O. 

OKLAHOMA ELECTRIC LIGHT, RAILWAY AND GAS ASSOCIA- 
TION. Secretary, Galen Crow, Guthrie, Okla. 

OLD-TIME TELEGRAPHERS' AND HISTORICAL ASSOCIATION. 
Secretary, Frank J. Sherrer, 195 Broadway, New York, N. Y. 

ORDER OF THE REJUVENATED SONS OF JOVE. Mercury, Roy 
M. Van Vliet, Monadnock Block, Chicago, Ill. 

PACIFIC COAST ELECTRIC VEHICLE ASSOCIATION. Secre- 
tary, A. H. Halloran, 901 Atlas Building. San Francisco, Cal. 

PENNSYLVANIA ELECTRIC ASSOCIATION. Secretary, Van 
Dusen Rickert, Pottsville, Pa. ‘ 

PENNSYLVANIA STATE INDEPENDENT TELEPHONE ASSO- 
CIATION. Secretary, H. E. Bradley, 135 South Second Street, 
Philadelphia, Pa. 

PENNSYLVANIA STATE STREET RAILWAY ASSOCIATION. 
Secretary, Charles H. Smith, Lebanon, Pa. 

PIKE’S PEAK POLYTECHNIC SOCIETY. Secretary. B. A. Saw- 
yer, Colorado Springs, Colo. 
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PITTSBURG ELECTRIC BOOSTERS’ CLUB. Recording Watt- 
meter, O. R. Rombach, 919 Liberty Avenue, Pittsburg, Pa. 
RAILWAY ELECTRIC SUPPLY MANUFACTURERS’ ASSOCIA- 
TION. Secretary, J. Scribner, General Electric Company, Chi- 

cago, Ill. 

RAILWAY SIGNAL ASSOCIATION. Secretary, C. C. Rosenberg, 
Bethlehem, Pa. 

SOCIETY OF THE UNITED STATES MILITARY TELEGRAPH 
CORPS. Secretary, David H. Bates, 658 Broadway, New 
York, N. Y. 

SOCIETY FOR THE PROMOTION OF ENGINEERING EDUCA- 
TION. Secretary, H. H. Norris, Cornell University, Ithaca, 
N. Y. 

SOCIETY OF AUTOMOBILE ENGINEERS. Secretary, Alexander 
Churchward, 30 Church Street, New York, N. Y. 

SOCIETY OF WIRELESS TELEGRAPH ENGINEERS. Secretary, 
E. D. Forbes, Box 63, Brant Park, Mass. 

SOUTH DAKOTA INDEPENDENT TELEPHONE ASSOCIATION. 
Secretary-treasurer, E. R. Buck, Hudson, S. D. 

SOUTHWESTERN ELECTRICAL AND GAS ASSOCIATION. Sec- 
retary, W. B. Head, Stephensville, Tex. 

STREET RAILWAY ASSOCIATION OF THE STATE OF NEW 
YORK. Secretary, J. H. Pardee, J. G. White & Company, New 
York, N. Y. 

TELEPHONE SOCIETY OF NEW YORK. Secretary, T. H. Law- 
rence, Eighteenth Street and Irving Place, New York, N. Y. 

TEXAS INDEPENDENT TELEPHONE ASSOCIATION. Secretary, 
Leon Spencer, Gainesville, Tex. 

UNDERWRITERS’ NATIONAL ELECTRIC ASSOCIATION. Sec- 
retary Electrical Committee, C. M. Goddard, 141 Milk Street, 
Boston, Mass. í 

VERMONT AND NEW HAMPSHIRE INDEPENDENT TELE- 
PHONE ASSOCIATION. Secretary-treasurer, E. B. Seeley, St. 
Johnsbury, Vt. 

VERMONT ELECTRICAL ASSOCIATION. 
den, Manchester, Vt. 

WASHINGTON SOCIETY OF ENGINEERS. 
F Street, Washington, D. C. 

WESTERN ASSOCIATION OF ELECTRICAL INSPECTORS. Sec- 
retary, W. S. Boyd, 125 Monroe Street, Chicago, IM. 

WESTERN SOCIETY OF ENGINEERS. Secretary, J. H. Warder, 
Monadnock Block, Chicago, Hl. 

WISCONSIN ELECTRICAL ASSOCIATION. 
Allen, Lake Geneva, Wis. 

WISCONSIN INDEPENDENT TELEPHONE ASSOCIATION, Sec- 
retary, J. C. Crowley, Jr., Superior, Wis. 

WISCONSIN STATE TELEPHONE ASSOCIATION. 
Paul J. Weirich, Monroe, Wis. 


Secretary, A. B. Mars- 


John C. Hoyt, 1314 


Secretary, John S. 


Secretary, 


RECORD OF ELECTRICAL PATENTS. 


Issued (United States Patent Office) August 30, 1910. 


968.520. ELECTRIC-SWITCH-OPERATING MEANS. Albert Whion 
Bailey, Spokane, Wash. Filed August 30, 1909. A snap switch 
is operated by a yieldable star tread through a cord, a spring- 
retracted lever, etc. e 

968,524. MACHINE FOR MAKING THE JOINT BETWEEN THE 

* FILAMENT-SUPPORT AND THE LAMP-BULB IN INCAN- 
DESCENT ELECTRIC LAMPS. Jean Barrollier, Coubevoie, 
France. Filed April 26, 1910. The machine includes a swiv- 
eled frame for holding the lamp bulb, a trunnioned socket re- 
ceiving and forming a bearing for the frame, provided with 
compressed air ducts, and a tubular stem for supporting the 
filament support provided with holes adapted to coincide with 
the ducts in the socket, whereby in case of the excess portion 
of glass adhering by accident to the tubular stem, after the 
joint has been made, compressed air can be admitted through 
the socket and tubular stem to force the excess portion away. 


968.539. MEANS FOR REPRODUCING SOUNDS FROM SOUND- 
RECORDS. Charles L. Chisholm, Marysville, New Brunswick, 
Canada. Filed February 13, 1909. Means for reproducing 
sound from sound records comprise a microphonic unit having 
a diaphragm with a fundamental higher than the rate of vi- 
bration of the normal human voice, a stylus carrier in contact 
with but unconnected to the center of the diaphragm of the 
microphone, and a telephonic reproducer in electrical connec- 
tion with the microphone. 

57 ATIC SYNCHRONIZER. Paul MacGahan, Wil- 

E o a assignor to Westinghouse Electric & Manufac- 
turing Company. Filed July 26, 1906. In combination with 
an alternating-current circuit, an alternating-current gener- 
ator, and means for connecting the generator to the circuit, 
are ‘means for insuring operation of this connecting means 

when the currents in the generator agree in phase with those 

in the circuit, said means comprising two solenoids, each hav- 
ing two windings, those of one solenoid being arranged to act 


in opposition and those of the other to act in conjunction 
when the currents in the windings agree in phase. 


968,587. SYSTEM OF POTENTIAL REGULATION. William M. 
McConahey, Pittsburg, Pa., assignor to Westinghouse Electric 
& Manufacturing Company, East Pittsburg, Pa. Filed Jan. 10, 
1908. In combination with a transformer having a plurality of 
intermediate taps. and an induction regulator associated with 
the transformer, is an electroresponsive device for rendering 
the control of the transformer dependent upon the position of 
the induction regulator. 

668,594. ELECTRICAL APPARATUS. Haakon T. Olsen, Wilkins- 
burg, Pa., assignor to Westinghouse Electric & Manufacturing 
Company, East Pittsburg, Pa. Filed Jan. 10, 1908. An inter- 
locking device comprises a pair of oppositely disposed ratchet 
members, engaging pawls therefor, springs for holding the 
pawls in engagement with the ratchet members. magnets for 
withdrawing the pawls, and means for making and breaking the 
circuits of the magnets. : 

968,603. MEANS FOR REGULATING ELECTRODES IN ol 
TRIC FURNACES. James Henry Reid, Newark, N. J. File 
Jan, 13, 1910. The apparatus includes an adjustable electrode, 
a power-driven shaft, an armature geared thereto adapted tal 
rotated to move the electrode in and out, rotatable members à 
opposite ends of the armature carrying electromagnets oo 
to attract and hold the same, gearing connecting the sees y 
members with the power-driven shaft in such a way that W i 
one magnet is energized it will drive the armature in the aa 
verse direction to that in which it would be driven if the ae 
electromagnet were energized, and means for controlling ee 
electromagnets by the current passing through the a 

968,612. SPARK-PLUG. Daniel M. Tuttle, Canastota, N. Y. Fifi 
Dec. 6, 1907. A spark plug comprises two spark tmo ae 
lated from each other and held a fixed distance apart for : 


: gay” 
an intervening air gap, a support extending across the air 
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and spaced apart from both terminals, and an electric conductor 
encircling this support in line with and rotatable relatively to 
the terminals. 

968,622. ELECTROPLATING-TANK. Edwin R. Williams, Streator, 
Ill., assignor to The Streator Metal Stamping Co.. Streator, Il. 
Filed Feb. 23, 1910. Includes vertically adjustable rack bars, 
etc. 

968,631. ELECTRIC MOTOR-METER. Arthur Zipplies, Mosbach, 
Germany, assignor to Aktiengesellschaft Korting’s Elektricitats- 
werke, Berlin, Germany. Filed June 28, 1909. The meter in- 
cludes a magnet, an armature to rotate within the field of the 
same, a shaft to support the armature, means to move the shaft 
longitudinally, a frustoconical collector carried by the shaft, 
and brushes having their outer ends rigidly supported and their 
inner ends disposed to engage the collector, whereby the pres- 
sure of the brushes upon the collector is increased when the 
shaft is moved longitudinally. 


968,646. ANNUNCIATOR. William W. Dean, Elyria, Ohio, assignor 
to The Dean Electric Company, Elyria, Ohio. Filed July 26, 
1909. An electric switch is controlled by a slidingly guided 
armature (carrying a signal) of an electromagnet. 


968,651. PROCESS OF EXTRACTING METALS FROM ‘THEIR 
ORES. William E. Greenawalt, Denver, Colo. Filed Dec. 10, 
1907. A process of extracting copper from its ores consists in 
treating the ore with an acid chlorid solution to dissolve the 
copper; passing the chlorid solution containing the copper 
through the cathode compartment of an electrolytic cell to de- 
posit the copper; applying sulphur dioxid to the solution after 
issuing from the cathode compartment; passing the solution 
through the anode conipartment: returning the solution to the 


96%.579.—AUTOMATIC SYNCHRONIZER. 


ore, and repeating the cycle as before, until the copper in the 
ore is sufficiently extracted. 

968,652. PROCESS OF EXTRACTING METALS FROM THEIR 
ORES. William E. Greenawalt, Denver, Colo. Filed Jan. 16, 
1906. Renewed Jan. 29, 1910. A process of extracting copper 
from its ores consists in dissolving the copper with a suitable 
solvent: converting the copper in the solution, not already in 
the form of chlorid, into the chlorid by reacting with the 
chlorids in the solvents; converting the cupric chlorid into the 
cuprous chlorid by bringing the solution in contact with sulphur 
dioxid; maintaining sufficient base metal chlorids in the solu- 
tion to retain the cuprous chlorid in solution; electrolyzing the 
solution to precipitate the copper and regenerate acid; and 
then applying the regenerated acid solution to the ore to ex- 
tract more copper. 

968,677. AUTOMATIC GAS-FEED FOR VACUUM-TUBES. Daniel 
McFarlan Moore, Newark, N. J., assignor to Moore Electrical 
Co., New York, N. Y. Filed May 8, 1906. A flexible metal disk 
is exposed to the gas or vapor in the tube and means respon- 
sive to movements of the disk for admitting gas to the tube are 
also provided. 

968,682, ELECTRIC PERCOLATOR. Leon F. Parkhurst and Harry 
G. Weeks, Binghamton, N. Y., assignors to Diamond Electric 
Company, Binghamton, N. Y. Filed Sept. 27, 1909. An adjust- 
ment between the heater and the base is provided. 

968,683. ELECTRIC OVEN. Leon F. Parkhurst and Harry G. 
Weeks, Binghamton, N. Y., assignors to Diamond Electric Com- 
pany, Binghamton, N. Y. Filed Sept. 27, 1909. An electric 
oven has heat-insulating pans arranged adjacent the walls 
thereof, electric heating units attached to the pans and an elec- 
tric switch and connections leading from these heating units 
between the pans and walls to the switch, the latter serving 
also as a terminal block for the leading-in wires. 
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968,687. SPARK-PLUG. Herbert F. Provandie. Boston, Mass., as- 
signor of one-half to The Randall-Faichney Company, Boston. 
Mass. Filed May 18, 1909. An electrode bridge for spark plugs 
consists of a bar having forked ends formed approximately as 
semicircles. 

968,729. ELECTROMAGNETIC DRILL. Frank E. Baney, Smelser, 
Wis., assignor of one-half to James E. Kennedy, Platteville, Wis. 
Filed Apr. 24, 1998. Solenoid coils arranged tandemwise are 
excited in turn to move the plunger. 

968,768. ELECTRIC GRINDING-MACHINE. William A. Ireland, 
Newburgh, N. Y. Filed Dec. 4, 1909. Includes a traveling car- 
riage, etc. 

968,780. MEANS FOR ELECTRICALLY HEATING WATER- 
COOLED COMBUSTION-ENGINES. Abbot Augustus Low, 
Horseshoe, and August Wassmann, Astoria, N. Y.; said Wass- 
mann assignor to said Low. Filed March 6, 1907. An annular 
electrically operated heater is located in the jacket of the cyl- 
inder for heating a fluid therein. 

968,787. LAMP-FIXTURE. William Sheil Norton, New York, N. Y., 
assignor of one-half to Lewis Howard Latimer, Flushing, N. Y. 
Filed Aug. 23, 1909. A fixture for electric lamps has an outer 
shell provided with a screw-engaging portion for holding the fix- 
ture in place, a longitudinally extending member (for support- 
ing the lamp) having an opening extending longitudinally there- 
through and provided with a lamp socket, etc. 

968,789. MANUFACTURE OF TELEPHONE-TRANSMITTER 
FACES AND THE LIKE. Valentine Olb, Weehawken, N. J. 
Filed Oct. 20, 1909. The method of producing a telephone trans- 
mitter face or the like, consists in stamping or punching from 
sheet metal an approximately circular blank, forming the bot- 
tom and bending over the edges by successive steps, punching 
out a central aperture therefrom, and stamping down the edges 
so as to form an annular recess therein. 

968,796. ELECTRIC SAFETY-SWITCH. Clarence D. Platt, Bridge- 
port, Conn, Filed March 22, 1910. In combination with a cas- 
ing and cap, each provided with half sockets, is a U-shaped 


WGS,895.—-STEADYING DEVICE FOR 
RECTIFIED CURRENTS. 


frame removably mounted in the casing, switch mechanism sup- 
ported by the frame, and an operating shaft journaled in the- 
half sockets. 

968,821. SEARCH-LIGHT, PROJECTOR, AND THE LIKE. Her- 
mann Viertel, Charlottenburg, Germany, assignor to Gebruder 
Siemens & Co., Charlottenburg, near Berlin, Germany. Filed 
May 25, 1907. An arc lamp comprises a positive electrode, a 
negative electrode of substantially smaller diameter, an elec- 
trically conductive tube surrounding the negative electrode near 
the arc, and means for rotating the negative electrode within 
the tube and causing it to project beyond the tube. 


668,876. TROLLEY-WHEEL. Patrick F. Morrissy, James Wise, and 
Walter A. Byrne, Auburn, N. Y., assignors of one-fourth to John 
X. Coughlin, Auburn, N. Y. Filed Oct. 17, 1908. A trolley 
wheel comprises sections each having wire-engaging surfaces 
any two of which are adapted to form a wire-receiving groove 
when the sections are assembled in wheel-forming position. 


968,895. DEVICE FOR STEADYING RECTIFIED CURRENTS. 
Percy H. Thomas, Montclair, N. J.. assignor to Cooper Hewitt 
Electric Company, New York, N. Y. Filed Sept. 27, 1905. In 
a system of electrical distribution, a source of alternating cur- 
rent is connected at its terminals to a vapor converter, and at 
an intermediate point to the direct current side thereof, a choke 
coil is in circuit of the rectified current, a resistance in series 
with the choke coil, and a second choke coil and a translating 
device in shunt upon the resistance. 

468.896. SYSTEM AND METHOD OF ELECTRICAL DISTRIBU- 
TION. Percy H. Thomas, Montclair, N. J., assignor to Cooper 
Hewitt Electric Company, New York, N. Y. Filed Dec. 8, 1906. 
The system includes a circuit and a source of fluctuating elec- 
tromotive force, a storage device bridged across the circuit and 
adapted to store electrical enerzy and to restore the same at 
a critical electrical pressure, a reactance in the path of current 


968,913. 


969,059. 
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flow of the storage device, and a noninductive shunt containing 
a source of electromotive force counter to that of the source, 
bridged across the circuit beyond the inductance. 


968,897, SYSTEM OF LIGHTING AND DISTRIBUTION BY VAPOR- 


LAMPS. Percy H. Thomas, Montclair, N. J., assignor to Cooper 
Hewitt Electric Company. Original application filed May 5, 
1906. Divided and this application filed Aug, 20, 1907. There 
are a number of vapor electric devices, each having a common 
negative electrode and a plurality of positive electrodes, a tem- 
porary metallic circuit through a portion of the device includ- 
ing the negative electrode, a shunt to the metallic circuit, and 
means for interrupting the metallic circuit inside the device. 


CAR-LIGHTiING INSTALLATION. Charles H. Anderson, 
Seattle, Wash. Filed Apr. 16, 1910. In a railway passenger car 
are hollow strap-rails secured to the car-body to extend longi- 
tudinally therein in elevated position and flanking the longi- 
tudinal center thereof, upwardly extending electric lamp gockets 
secured in the rails, and electric current-conducting wires 
housed in the rails and connected with the lamp sockets. 


968,949. ELECTRODE AND PROCESS FOR MAKING THE SAME. 


Hendricus Johannes Jacobus Jaburg, Jr., Amsterdam, Nether- 
lands. Filed Aug. 30, 1909. An electrode has a body of hard 
carbon and a supporting edge made of carbon less dense than 
the body of the electrode and impregnated with a substance 
which gives off oxygen when heated. 


968,950. TERMINAL CONNECTION. Edwin P. Jahn, Boston, Mass. 


Filed May 21, 1910. A terminal connection for electric circuits 
comprises two resilient members shaped to form between them 
a cylindrical terminal-receiving socket, one of the members pro- 
jecting beyond the socket and being provided in its projecting 
portion with an aperture adapted to receive the head of a headed 
terminal, and a slot leading from the aperture and adapted to 
receive the neck of the headed terminal, the other resilient 
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969,007. -ELECTRICAL DISTRIBUTION SYSTEM. 


member being provided with a portion which projects beyond 
the socket and overlies a portion at least of the aperture in the 
first-named member thereby to constitute a resilient guard fin- 
ger to prevent the connection from being accidentally discon- 
nected from the headed terminal. 


969,004. SYSTEM OF LIGHTING AND DISTRIBUTION BY VAPOR- 


LAMPS. Percy H. Thomas, Montclair, N. J., assignor to Cooper 
Hewitt Electric Company. Original application filed May 6, 
1906. Divided and this application filed Aug. 20, 1907. There 
are a number of vapor electric devices arranged in series, a 
source of supply for the lamps, connections from the source 
to the terminal positive electrodes at each end of the series, and 
connections through the series from the terminal positive elec- 
trodes by way of choke-coils. 


969,007. ELECTRICAL SYSTEM OF DISTRIBUTION. William A. 


Turbayne, Lancaster, N. Y., assignor to Gould Storage Battery 
Company. Filed Feb. 25, 1908. The system includes a main 
generator, a main distribution circuit connected thereto, a bat- 
tery and booster in operative relation to the circuit, means for 
regulating the action of the booster responsive to variations in 
the electrical condition of the system, and a transformer in 
series in the main circuit and having its secondary in series 


with the battery. 


969,008. ELECTRICAL SYSTEM OF DISTRIBUTION. William A. 


Turbayne, Lancaster, N. Y., assignor to Gould Storage Battery 
Company. Filed Feb. 25, 1908. In combination with a main 
generator are a circuit connected thereto, a storage device and 
a booster connected to the circuit, and a transformer in the cir- 
cuit responsive to sudden variations in the electrical condition 
of the system, the secondary of the transformer being connected 
to the booster armature for varying the field strength of the 


booster. 


969,055. FOOT-CONTROLLER FOR ELECTRIC MOTORS. John F. 


Hammond, Prince Bay, N. Y., assignor to The S. S. White 
Dental Mfg. Co., Philadelphia, Pa. Filed Sept. 23, 1908. A lever 
and trip device. 

COMBINED GAS AND ELECTRIC-LIGHT FIXTURE. 
Frank I. Hollingsworth, Denver, Colo. Filed Apr. 23, 1910. A 
head arranged on the exterior of the lamp socket is provided 
with a stepped surface, a casing for the conducting wires for 
the lamp having one end bearing on the stepped surface of the 
head, and a support passing through the casing and fixedly 
secured to the head. 


469,095. INTERCOMMUNICATING TELEPHONE SYSTEM. Alfred 


Ekstrom, Stockholm, Sweden. Filed July 15, 1905. The system 
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comprises a plurality of interconnected stations, a telephonic 
apparatus at each station, including a transmitter and a re- 
ceiver, a relay which is normally inert and when inert has its 
actuated contacts included in a local closed circuit with the re- 
ceiver, and a source of signaling current in circuit with the relay, 
the source of signaling current when operated being adapted, 
when connection is made between unengaged stations, to ener- 
gize the relay at the calling station thereby to break the local 
circuit and place the telephonic apparatus of the calling station 
in circuit with the telephonic apparatus of the called station. 

969,109. SOLDER FOR INCANDESCENT-LAMP FILAMENTS. 
Hans Kuzel, Baden, near Vienna, Austria-Hungary, assignor 
to General Electric Company. Filed Nov. 20, 1906. The solder 
contains carbid of aluminum and a substance increasing the ad- 
hesion of the carbid to metals. | 

969,133. SAFETY TRANSPORT-CARRIER FOR ELECTRIC IN- 
CANDESCENT LAMPS. Mary Isabel Cooper, Hockley, Eng- 
land. Filed June 11, 1909. An incandescent-lamp-bulb carrier 
comprises a housing having an imperforate bottom, a pair of 
imperforate side walls and an imperforate hinging top, means 
for supporting the lamp bulb, and means for sealing the top, 
the housing being open on at least one side, whereby the whole 
of the lamp bulb may be examined and electrical connections 
made to test the lamp before opening the package. 

969,147. FOOT-WARMING ATTACHMENT FOR ELECTROTHER- 
MAL GARMENTS. Burton R, Charles, Portland, Oreg. Filed 
Aug. 7, 1909. In combination with an electrothermal garment 
provided with wires is a foot piece hinged at or near the bottom 
of the garment, the wires in the garment extending to and 
within the foot piece, the latter having uppers at the front end 
to form pockets for the feet, an element of a fastening device 
being secured to the foot piece, and a complemental fastening 
element secured to the garment, the hinge connection between 
the garment and the foot piece permitting of the latter being 
folded up and against the former and held by the fastening 
elements. 


PATENTS THAT HAVE EXPIRED. 

Following is a list of the electrical patents (issued by the 
United States Patent Office) that expired September 5, 1910: 
504,336. ELECTRIC BELT. William C. Ekholm, Joliet, Ill. 

— Soe CUT-OUT. William M. Goodridge, Highland 
ark, Ill. 
504,345. MULTIPLE SWITCHBOARD APPARATUS. William M. 

Goodridge, Highland Park, Ill. 

504,367. CONDENSER TELEGRAPH SYSTEM. Charles H. Rudd, 

Evanston, Ill. 

504,370. SECONDARY BATTERY. William L. Silvey, Lima, Ohio. 
504,397 and 504,398. ELECTRIC CONDUCTOR. Joseph W. Marsh, 

Pittsburg, Pa. 

504,401. ARMATURE FOR DYNAMO-ELECTRIC MACHINES. 

John T. Morrow, Lynn, Mass. | 
D TELEPHONE TRANSMITTER. Nathaniel Parks, Deans- 

ville, N. Y. 

504,462. ELECTRIC LOCK. Lemuel B. Tinkham, Quincy, Mass. 

504,464. SWITCHBOARD FOR TELEPHONING PURPOSES. Up- 
ton H. Balsley, Philadelphia, Pa. 

504,475. PENDENT INCANDESCENT ELECTRIC LIGHT. Wil- 

liam A. Johnston and John C. Davidson, Prince’s Bay, N. Y. 
504,484. ELECTRIC LOCOMOTIVE. Augustin I. Ambler, Wash- 

ington, D. C. 

504,492. ELECTRIC AUTOMATIC STEAM GOVERNOR. Edgar 

A. Edwards, Cincinnati, O. 

504,496. ELECTRIC WELDING APPARATUS. 

Lynn, Mass. 


504,497. METHOD OF AND APPARATUS FOR REGULATING 
a ee T DYNAMOS. Hermann Lemp, Lynn, 
ass. 


ELECTRIC SWITCH. Albert B. Herrick, Schenectady, 


Hermann Lemp, 


504,528. 
N. Y. 

504,542. ELECTRIC RAILWAY SIGNAL. Frank E. Seagrave, To- 
ledo, Ohio. 

504,549. CONDUIT ELECTRIC RAILWAY. Benson Bidwell, Phil- 
adelphia, Pa. 

504,630. METHOD OF OPERATING ELECTRIC MOTORS BY 
ALTERNATING CURRENT. Alexander Siemens, London, Eng. 

504,632. ELECTRIC-ARC-LIGHTING SYSTEM. Thomas Spencer. 
Philadelphia, Pa. 
504,636. TELEPHONE APPARATUS. 
Andrew Carlson, Chicago, III. 
504,676. CONDUIT FOR ELECTRIC RAILWAYS. 
Flagg, Providence, R. I. 

504,681. ELECTRIC CAR-LIGHTING SYSTEM. Isaac N. 
Fort Wadsworth, N. Y. 

11,364. ELECTRICALLY-HEATED SOLDERING IRON. George R. 
Meitzler, Cincinnati, Ohio. 


Alfred Stromberg and 
Samuel H. 
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INVENTION AND THE MASSES. 

In the early days of invention the progress and utiliza- 
tion of labor-saving machinery were hindered materially by 
the violent obstruction of ignorant and prejudiced workmen 
who fancied they saw in the introduction of the new inven- 
tions the loss of their means of livelihood. The most con- 
spicuous example of this was in the early development of 
the textile industry in Great Britain. The inventions of 
Arkwright and Hargreaves, and of their innumerable suc- 
cessors, instead of throwing out of employment a few hun- 
dreds or thousands of Lancashire and Scottish weavers, 
paved the way to the establishment of one of the greatest 
manufacturing industries of the world and created employ- 
ment for millions of people at better pay and under better 
conditions than ever fell to the lot of the craftsmen of 200 
years ago. 

From the eighteenth century to this year of grace 1910, 
is a long step, and the development of invention and history, 
and the education of the masses, can only be partially told 
by numerous historians in many bulky volumes. If one were 
to ask the question, ‘‘Does partisanship still coexist hand in 
hand with ignorance, prejudice and bigotry in the ranks of 
the industrial world?’’ the answer probably would be an 


9? 
? 


unqualified ‘‘No,’’ as emphatic as it could be made. And 
yet in the greatest city of this greatest republic there exists 
at the present time a situation which is comparable only with 
the events which took place in the eighteenth century, al- 
luded to above. 

The New York Edison Company is the center of the 
controversy. It is reported from the great commercial 
metropolis that upward of 70,000 customers of the lighting 
company, whose bills for current average less tban $2,000 
a year, have joined a movement to ask the legislature to 
In this connection the 


New York World says: ‘‘These customers, known as the 


compel a uniform rate for power. 


bd 


‘small fry,’ are receiving the unanimous support of the In- 
ternational Union of Steam Engineers, who sce in the at- 
tempt of the Edison Company to crowd out independent 
plants a step which will throw thousands of the Union’s 
members out of employment.’’ 

Really, the steam engineers ought to know better. Per- 
haps their leaders do. That a few of these leaders will stop 


the development of electrical distribution from great cen-: 
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tralized plants for any length of time is as probable as was 
the success of a few rioters against the introduction of Ark- 
wright’s inventions. But it is a mistake to suppose that the 
steam engineers will lose their means of earning a decent 


Instead there will be more employment for more 
Perhaps 


living. 
men at better pay and under better conditions. 
= there will be a few cases of individual hardship, but on the 
whole the vast majority of workmen will greatly benefit in 
the long run, as will also the people who are now clamoring 
for reduced rates. And some of these very customers who 
now want service as cheap as the big concerns, are receiving 
a cheaper rate, all things considered, than they are really en- 
titled to, and the New York Edison Company will have not 
the slightest difficulty in proving this should a test ease ever 
eome up before the courts. 
ACCOMMODATION IN STREET CARS. 

The city of Syracuse, N. Y., is having a popular agita- 
tion for a no-seat-no-fare ordinance, similar to that already 
in force in Trenton and Jersey City, N. J., apparently in 
spite or in igporance of the fact that the measures adopted 
in these New Jersey towns to compel the street-car com- 
panies to provide each passenger with a seat are admittedly 
meeting with little or no success. 

In Europe such laws are in force and, mirabile dictu, 
are generally enforced. In Liverpool and London, for ex- 
ample, no one can ride on a public street conveyance unless 
there is a vacant seat available, and if there is no accommo- 
dation one has to choose between waiting for another car, 
and walking. But then conditions in Europe are different 
from what they are here. On the other side of the Atlantic, 
people are seldom in a hurry or at least they have a way 
of keeping it to themselves if they are, whereas in America 
the reverse is usually the case. Again, the temper or tem- 
perament of Americans is different from that of a European 
crowd, within certain limits. Both are long-suffering, but 
in a different way. Hence it would appear that any no-seat- 
no-fare ordinance in America is doomed to failure. The 
only redress is to remove local congestion as far as possible, 
and apply the first-come-first-served prineiple in the rush 
hours. 

It must be remembered that a street-car company sup- 
plying fair accommodation at a fair price cannot afford to 
provide a large amount of extra rolling stock for rush-hour 
use only, for this equipment would be earning no revenue 
at all during the rest of the twenty-four hours. And then 
again it happens in many cases that there is no extra track- 
age in the heart of a congested city to handle this inereased 
vehicular traffic, especially in such cities as Brooklyn. 

The American system of universal fares has been unsue- 
cessful in Europe, and on the other hand the European 
methods of government and regulation are usually not ap- 


plicable in this country. 
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ECONOMICS OF THE SMOKE PROBLEM. 

The substitution of electric power for steam power is 
a potent argument for the smoke abolitionist, but to make 
it truly effective the central stations themselves must lead 
the way in this laudable endeavor and render themselves 
immune from criticism with regard to the emission of visible 
smoke from their stacks. 

Smoke and inefficiency are correlative items in the op- 
eration of a central station. A well-designed and perfectly 
operated boiler will not emit smoke. If a boiler does smoke, 
it is due to faulty design, unsuitable fuel, unskillful firing, 
or overloading. Correct these evils and there will be no 
smoke. Smoke-consuming devices are all right in their way, 
but at best their effect is but palliative and not remedial. 
While they reduce smoke under certain conditions they are 
not a panacea for all the ills of a boiler, and in certain 
cases, as in palpable overloading of the boilers, they are not 
even effective. Furthermore, the efficiency of the boiler is 
certainly not increased by their use, and in many cases this 
is one of the most serious aspects of the situation. 

It is certainly high time that every central station 
which has hitherto been an offender against the smoke or- 
dinanees should begin to make a thorough house-cleaning. 
In some cases nothing less than a complete renewal of the 
boiler-house equipment will be necessary. In other cases & 
general overhaul will be sufficient., And in all cases is it 
advisable to keep a continuous check on the management 


and operation of the boilers. 


The experience of the Springfield, Mass., street-railway 
company is instructive in this connection. This company 
has long been troubled with the smoke nuisance at its Mar- 
garet Street station and its progressive managers deter- 
The cause was soon 
found,—-overloading of the boilers. The constantly increas- 
ing load had simply caused the company to outgrow its 
boiler equipment. It was found that in this case smoke-con- 
suming devices were of no avail. A complete remodeling 
of the plant, calling for an expenditure of $60,000, was ne- 
cessary, and this, it is reported, will be proceeded with at 
once. There is no doubt but that the increased economy 
that will result from the improvements contemplated will 
soon pay for the large capital outlay involved, and besides 
saving materially on the coal bill the company will be ex- 


mined on a thorough investigation. 


empt from public agitation on the smoke nuisance as well 
as being rendered immune from prosecution under the city’s 
smoke ordinance. 

Another instance is that of the Lancashire Electric Power 
Company. In this case the expenditure of the compara- 
tively small sum of $15,000 on the power house has in- 
creased the efficiency materially and has reduced the coal 
consumption twenty per cent to the fine figure of 3.30 
pounds of coal- per kilowatt-hour produced.—It pays 0c- 
easionally to clean house. — 
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THE TAILOR’S IRON. 

Once in a while, in going the rounds of the various local 
sartorial establishments in a laudable endeavor to keep 
abreast of the prevailing styles, one finds a tailor who is 
using a gas-heated iron. For instance, in a centrally located 
place not far away from these editorial offices, there is a 
tailor who occupies a basement store. This man lights his 
premises by electricity, but uses a large internally heated 
vas iron (technically known as a goose) and a smaller iron 
which he heats on a gas stove. It is worthy of notiee also 
that he ventilates his shop by an electric fan. 

Now the loss of revenue to the loeal electric company 
oeeasioned by the use of these gas irons is inconsiderable, 
but the tailor is setting a bad example. His shop is visited 
daily by many of the electric company’s customers, and the 
effect of those gas irons on a prospective purchaser of an 
electric iron for use in his household is extremely detri- 
mental. 

The probable reason that this man is using the gas irons 
is the one advanced by all unprogressive business people 
in a like situation,—he already has the gas irons and he does 
not care to go to the expense of buying electri¢ irons when 
he can ‘‘get along” with his present equipment. 

If he were a private person and not in a semipublie 
position the thing would not be so bad. It is the duty of 
all central-station solicitors to be on the watch for this kind 
of thing and to remove the setback to their business as soon 
as possible. Properly presented, and, if necessary, with 
inducements suitable to the case in point, there will be no 
difficulty in making a convert of such a man, thus transform- 


ing a detrimental influence into an effeetive advertisement. 


THE PASSING OF THE BILLBOARD. 

While there is a great deal of truth in the old adage 
anent a dog and a bad name, vet there is every indication 
that we Americans are living down out international reputa- 
tion as an inartistie and unesthetic people. And we are 
going about it in a manner worthy of our progessive achieve- 
ments in other and more utilitarian fields of endeavor. 

One of the principal things that jars the artistic sensi- 
bilities of the foreign visitor in this country is the preva- 
lence of that usually hideous advertising device, the bill- 
board. Much of the architectural effect of our finest build- 
ings is lost by this modern disfigurement, and the natural 
beauty of the landseapes visible through the windows of our 
railroad cars is marred by the promiscuous efforts of the 
ubiquitous sign painter. It is therefore a cause for con- 
gratulation when the missionary effort to remove these eye- 
sores is made not by a member of the long-suffering public 
but by the party that profits directly from the renting of 
space for the exhibition of the advertising placards. 

The Illinois Central Railroad, spurred on by a suit insti- 
tuted by one of its stockholders to test the right of the com- 
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pany to let its property for advertising purposes, has decided 
to discontinue this practice. Now the movement is started 
it is to be hoped that the other railroads will follow in this 
laudable endeavor, 

An added incentive to this movement is the growing 
popularity and undoubted effieaey of other forms of adver- 
tising, chief of which is the electric sign. The use of the 
electric sign is beneficial from all points of view. It does 
not disfigure the view. It increases the attractiveness of a 
city at night. It is many times more obvious than the 
printed billboard or the painted sign, and its value as ara 
advertising medium is correspondingly greater. Further- 
more, it INereases the iluinination effeet and brings out the: 
crowds. The electric sign solicitor will no doubt find the 
campaign against the billboard a decided help in the sale ot 


his commodity. 


ELECTRIC POWER IN GAS PLANTS. 

Among the later applications of electrie power to secure 
economical production, the use of motors in iluminating-gas 
plants is attracting much attention. About a year ago refer- 
enee was made in these columns to the successful installation 
at Worcester, Mass., which has since been followed by satis- 
factory service from motor-driven gas plants elsewhere. 
This is a desirable kind of eentral-station business, on ac- 
count of its long-hour characteristics and also because of the 
large connected load it affords. Although it may look a bit 
like ‘‘varrving coals to Newcastle“ to attempt to sell elec- 
trie power to a gas company, it ought to be possible to do 
it in eases where the annoyance of maintaining a separate 
electrie generating installation js given its full weight. [n 
many cases the gas and electric properties are under the 
same management, and the great benefits of gas-house elec- 
trification ean be secured with litthe difficulty. 

Experience at the Worcester plant shows that only 
about one-fourth the foree necessary under the old hand 
régime is now required in the charging room. The yield of 
gas per pound of fuel is twenty per eent greater than with 
hand charging of the retorts. The quality of the fire is 
also improved by machine methods. At every point in its 
Journey the fuel used in the plant is handled by electric 
power, and even the coke obtained from the retorts is car- 
ried away by an eleetrically driven conveyor. In the old 
days’ three more men were required to handle the coke, and 
in the retort house proper there were fifteen against a pres- 
ent force of four. Eleetrically driven blowers, erushers, 
Weighing apparatus, telphers and cranes add to the tlexi- 
bility of the installation. Steam power is notoriously in- 
efficient for work about a large plant of this kind, where 
the demands upon the system are seattered and variable. 
On the premises some fifty clectrie motors are in regular use 
as labor-saving equipment. There is no reason why these 


economies should not be duplicated elsewhere. 
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Colorado Electric Light, Power and 

Railway Association Programme. 

The eighth annual convention of the 
Colorado Electric Light, Power and 
Railway Association will be held at 
Hotel Colorado, Glenwood Springs, on 
September 21, 22 and 23. 

The programme has been completed 
and all but one of the papers are in 
the printer’s hands. The following is 
a list of papers: 

‘‘Storage Batteries in Street Railway 
and Central Station Work,” by F. A. 
Warfield, general manager, the Colo- 
rado Railway, Light and Power Com- 
pany, Trinidad, Colo. 

‘Some Observations on Cultivating 
Friendly Relations with the Public,’’ 
by J. M. Connelly, the Denver Gas and 
Electric Company, Denver, Colo. 

‘‘ Mazda Street Series Lighting,” by 
R. L. Jones, engineer, General Electric 
Company, Denver, Colo. 

‘“High and Low-Tension Pole Lines,”’ 
by J. C. Lawler, formerly electrical en- 
gineer for the Colorado Springs Elec- 
tric Company, but now of New York. 

“The Place of Rotary Condensers 
and Induction Generators in Transmis- 
sion Systems,’’ by H. L. Aller, engi- 
neer, General Electric Company, Den- 
ver, Colo. | 

‘‘Creosote Treatment of our Native 
Lodge-Pole Pine Poles,” by George R. 
Ogier, of the Ogier, Silsbee & Ogier 
Creosoting Works. | 

The committees on ‘‘Grounded Sec- 
ondaries,’’ ‘‘Insurance’’ and ** Meters’’ 
have interesting reports to make, and 
the following papers will be presented 
by members well qualified to handle the 
different subjects: 

‘Attitude which Central Stations 
Should Maintain Towards Their Cus- 
tomers. ’’ 

‘*High and Low-Pressure Turbines.’’ 

——e 

Pittsburg Sues Traction Company. 

The City of Pittsburg recently served 
notice that it will institute immediately 
no less than 100 suits against the Pitts- 
burg Street Railways Company to com- 
pel it to observe the new ordinance pro- 
hibiting the overcrowding of cars. A 
fine of $10,000 is possible if the city wins. 

— eMe 

New Commonwealth Edison Plant. 

The new $1,500,000 power station of 
the Commonwealth Edison Company of 
Chicago will be built by Holabird & 
Roche, architects. The engineering work 
is to be in the hands of Sargent & Lundy. 
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Programme of Meeting of Western As- 
sociation of Electrical Inspectors. 
The sixth annual meeting of the 

Western Association of Electrical In- 

spectors will be held at the Rome Hotel, 

Omaha, on October 11, 12 and 13. 

The first day. will be devoted to a 
business meeting, with reports of com- 
mittees, and in the evening the mem- 
bers will be guests of the Omaha Elec- 
trical Club at dinner. 

On Wednesday there will be papers 
by Lewis G. Martin on ‘‘Rubber-Cov- 
ered Wire,” by A. S. Rogers on ‘‘The 
Influence of Electrical Inspection on the 
Operation of the Telephone System,” 
by T. J. Byrnes on ‘‘Packing-House 
Wiring,” and by John A. Rhine on 
“The Legal and Ethical Responsibility 
of the Electrical Inspector.’’ There will 
also be an address on ‘‘The Tungsten 
Lamp,’’. the speaker to be announced 
later. In the evening there will be an 
informal discussion on ‘‘ Difficulty Aris- 
ing in Electrical Inspection Work.”’ 

On Thursday there will be further 
reports of committees and the election 
of officers. 

During the meetings there will be 
tours of inspection to the electric light 
and street railway power houses, the 
Union Pacific Shops, the Fort Omaha 
Wireless Telegraph Experiment Sta- 
tion, the Fort Omaha Dirigible Balloon 
Experiment Station and one or two 
modern theaters. 

—_—___~>-___— 


Franchise Renewal in Toledo. 


One of the greatest obstacles in the 
way of the granting a new franchise 
by the city of Toledo, Ohio, to the To- 
ledo Railways and Light Company, was 
recently removed when an agreement 
was entered into for the immediate 
settlement of all unpaid paving taxes 
owed by the company to the city. These 
arrearages amounted to many thou- 
sands of dollars. Negotiations have been 
under way for several weeks and sev- 
eral of the city officials expressed 
themselves as unwilling to discuss fran- 
chise questions until the slate was 
wiped of old indebtedness. 

The discussion became so warm that 
the city had determined to go into the 
courts in an effort to revoke even pres- 
ent franchises unless an adjustment 
was made. After numerous conferences 
an amicable settlement was reached, 
whereby the city advances a large 
amount of money in payment of light 
bills due and those to become due to 
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the company, the entire sum to be ap. 
plied upon paving indebtedness of the 
company, and the wiping out of an old 
balance of about $89,000 previously 
due. 

As this has been one of the chief ob- 
stacles in the way of progress in the 
granting of new franchises, it is prob- 
able that better headway may be made 
from now on, although it is difficult 
to see how an agreement can be reached 
on the terms of the grant, as the city 
will insist upon three-cent fares, which 
the company declares impossible. H. 


—_—___—_>--e__—__ 
Cosmopolitan Electric Company Buys 
Loop Plant. 

The Cosmopolitan Electric Company, 
Chicago, Ill., has purchased the power 
plant of the Weber department store, 
located at Clark and Van Buren streets, 
Chicago, and will operate it in the fu- 
ture as a subsidiary of the former com- 
pany. 

The Weber plant, in addition to sup- 
plying the store load, furnishes current 
to tenants in the neighboring territory. 
In the last report of the city electrician 
this plant was recorded as having a con- 
nected load of 3,450 incandescent lamps, 
sixty-seven arc lamps and 18] horse- 
power In motors. 

—ee 
McAdoo Tunnels Progress. 

According to a recent statement 
made by William G. McAdoo, presi- 
dent of the Hudson & Manhattan Rail- 
road Company, work is going forward 
very rapidly on the Hudson River tun- 
nels. 

It is expected that the Thirty-third 
Street terminal station will be com- 
pleted and opened about November 1, 
and the Twenty-eighth Street station 
will probably be completed at the same 
time. The extension to Forty-second 
Street and connection with the train 
levels of the new Grand Central Sta- 
tion should be completed well within 


the three-year limit. 
—eo 


Pure Radium Obtained. 

It has recently been announced by 
Mme. Curie that she has succeeded M 
isolating pure radium. Hitherto it has 
been obtained only in the form of salts. 
The radium is a white metal, and 021- 
dizes upon exposure to air or water. 
It was obtained by an electrolytic 
process from a decigram of radium 
bromide in the form of amalgam, 
which was then distilled. Professor 
De Bierne assisted in the work. 
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Walter H. Whiteside. 

Along about six years ago there ap- 
peared in the pages of this journal a 
statement somewhat along the follow- 
ing lines: ‘‘The management of the 
Allis-Chalmers Company is drawing to 
itself a group of the ablest men in their 
representative lines in the country. The 
latest acquisition is Walter H. White- 
side, ete., etc.’ That was a momentous 
occasion for Mr. Whiteside, to say noth- 
ing of the effect it has had 
upon the fortunes of the Allis- 
Chalmers Company. The task 
before this man was one that 
might have dismayed any but 
the most rugged, optimistic 
and heartful of fighting men. 
He had not only to become fa- 
miliar with all the intricacies 
of this company’s varied 
products, and they cover a 
very comprehensive area of 
human activity, but new and 
old interests were being con- 
solidated, sales organizations 
were to be enlarged, and effi- 
ciencies had to be enhanced. 
Mr. Whiteside not only 
took the job where it start- 
ed, but he developed it and 
he has grown with it. One 
of the most brilliant and en- 
ergetic of the young men in 
the field at the time of his 
adhesion to this organization, 
he is today the exemplifica- 
tion of masterfulness such as 
we are wont to point out as 
the type which is responsible 
for the industrial supremacy 


Mr. Whiteside’s first busi- 
ness connection dates back 
to 1881, when he entered the 
employment of the Hercules 
Powder Company, the high 
explosive or dynamite branch 
of the DuPont Powder Com- 
pany, of Wilmington, Del. 
He introduced its highly ex- 
plosive products into the 
Lake Superior regions, including the 
Calumet & Hecla Mines as well as 
into other mining districts. Four 
years later he became associated with 
the Cleveland Electrical Manufac- 
turing Company, of Cleveland, O. He 
remained with that concern nearly 
twelve years, serving the first two years 
in various capacities, and for the re- 
mainder of the time being manager of 


its Chicago office. In 1896 Mr. White- 
side was appointed manager of en- 
gine sales for the Gates Iron Works of 
Chicago. In 1898 the Westinghouse 
Electric and Manufacturing Company 
made him manager of its Washington 
office. In that position he became asso- 
ciated with the largest electrical pro- 


Jeets undertaken not only in the district 


covered by his office but in other places 


farther afield. His engineering work in , 


WALTER H. WHITESIDE, 
President of the Allis-Chalmers Company. 


connection with the installation of 
power in the dry docks of the Navy De- 
partment, especially the docks at Ports- 
mouth, League Island and Boston, have 
been widely recognized, and to him is 
largely due the credit for effecting the 
change in voltage standardization from 


` eighty to 125 volts in the electric light- 


ing and power installations on board 
the vessels of the United States Navy. 
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It was in building up an immensely | 
successful branch of the Westinghouse 
Company’s business known as the Re- 
tail and Supply Department, that Mr. 
Whiteside did important commercial 
work. This work won him recognition 
for marked executive ability. He was 
soon appointed general manager of the 
Sawyer-Man Electric Company of New 
York, practically doubling his duties, 
for he continued the management of the 
Retail and Supply Depart- 
ment of the parent company 
at Pittsburg. His great abil- 
ity naturally attracted the 
attention of the leaders 
in competing lines, and in 
July, 1904, Mr. Whiteside 
joined the Allis - Chalmers 
Company, accepting the posi- 
tion of general manager of 
sales. The latter company 
had just taken over the Bul- 
lock Electric Manufacturing 
Company, and the selection 
of Mr. Whiteside was in re- 
sponse to the necessity for a 
vigorous, clear-headed per- 
sonality, that would bring in- 
to harmony the divers inter- 
ests which were of necessity 
existing due to the merging 
of several classifications of 
manufacture. 

Mr. Whiteside’s success 
with the Allis-Chalmers or- 
ganization was so conspicu- 
ous that very soon he was 
loaded with responsibilities 
of an executive nature, and 
for nearly a year was in full 
charge of the operations of 
the organization with the 
title of vice-president and 
general manager before he 
was elected president of the 
Allis-Chalmers Company. 

From what has already 
been said it may be suspect- 
ed that Mr. Whiteside is a 
man of great force of charac- 
ter. He is this and more. 
He thinks on his feet, and he appears 
always ready with a quick solution of 
the most intricate problem. He is a 
forceful speaker and keeps his word 
whether he merely speaks it or puts it 
in contract form. He is beyond all 
this a delightful personality, and his 
interest in the welfare of the em- 
ployees of this great organization has 
made West Allis a unique place. 


570 
THE CEDAR-POLE INDUSTRY. 
ADDRESS 


BEFORE THE CHICAGO ELECTRIC 
CLUB. 


The evolution of the cedar pole from 
its primitive state in the forests to its 
installation as an important factor in 
the transmission systems of cleetrie 
light, telegraph and telephone eompa- 


nies was Interestingly recounted in an` 


address by Ernest L. Clark, president 
of the Valentine-Clark Company, Chi- 
eavo, before the Chicago Eleetrie Club 
on Wednesday, September 14. 

Cedar poles distributed from Chicago 
are grown in the states of Michigan, 
Wisconsin and Minnesota. The poles 
sare cut and = shipped, generally by 
water, Where they are sorted, aeceord- 
ing to their size, into groups and thence 
distributed to the various consumers. 
The demand for Michigan cedar poles 
since 1880, according to Mr. Clark, has 
been so great that a scarcity of first 
quality poles is encountered by the pro- 
ducers and the time is not very far dis- 
tant when the local supply will be ex- 
hausted. This condition is due not only 
to the demand for cedar poles, but to 
the exacting requirements regarding 
size and quality demanded by the con- 
sumers. Mr. Clark said that under 
present conditions an area of perhaps 
100 square miles would have to be cov- 
ered to fill an order of 4,000 or 5,000 
poles. 

This seareity of cedar poles in the 
states mentioned has led to the develop- 
ment of the pole industry in Idaho and 
the Pacifie Coast states and Mr. Clark 
asserted that the supply would eventu- 
ally have to come from those states. 
Comparing the quality of the western 
poles with those predueed in the east 
Mr. Clark said that while inferior in 
many respects the sizes are more in ac- 
eordance with present requirements and 
notwithstanding the high rate of trans- 
portation western cedar poles could be 
shipped and treated at practically the 
same cost as the local product. 

Regarding treating the speaker said 
that with a proper treatment the west- 
ern pole could be made just as lasting 
as the Michigan pole and he looks for- 
ward to the time when the western 
states will supply practically the entire 
demand. Cedar poles are still very 
plentiful in the west. according to the 
speaker. 

Replying to a question as to the na- 
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ture of the treatment Mr. Clark strong- 


ly advocated the open-tank process in 


preference to the vacuum method. 


Mr. Mott asked if there are any spe- 


cific results obtained from the use of 
open-tank treated poles to point to. 
Mr. Clark referred to an installation in 
Denver where treated poles have been 
installed for seven years and are still 
in excellent condition. 

After brief remarks by Messrs. Du- 
laney, Porter, Hiekok and Lukes the 
meeting adjourned. | 

The regular weekly meetings of the 
club were resumed on Wednesday 
September T, at the Kuhtz-Remmler 
Restaurant, after a brief vacation 
period. A good-sized attendance was 
on hand and the remarks of S. Morgan 
Bushnell, manager Illinois Maintenance 
Company, on ‘‘Notes on a Vacation 
Trip in Europe,” were very interesting. 
~~ 


Convention of Municipal Electricians. 
The fifteenth annual convention of 
the International Association of Munici- 
pal Electricians was held at the Con- 
vention Hall, in Rochester, N. Y., Sep- 
tember 6 to 9. The Power Hotel was 
the headquarters. 


At the opening meeting the mayor’s 


clerk, Charles Ogden, made an address 
of welcome, to which C. E. Diehl, of 
Harrisburg, Pa., responded on behalf of 
the association. <At the afternoon ses- 
sion the president appointed a nominat- 
ing committee, consisting of W. Y. El- 
lett, R. A. Smith, A. Bosch, A. L. Pierce 
and W. H. Thompson. A paper on 
“Underground Work” was then pre- 
sented by J. B. Yeakle and C. R. 
George. 

In the discussion W. H. Flandreau, of 
Mt. Vernon, N. Y. paid a tribute to the 
value of membership in the association 
in that it had enabled him to put in an 
underground system which was verv 
complete at a lower figure than had 
ever been done before, the telephone 
engineers of the Bell Telephone Com- 
pany being the authority for the asser- 
tion. 

T. C. O’Hearn presented a paper giv- 
ing tests that had been made in Altoona, 
Pa., and some under his own super- 
vision at Cambridge, Mass., to deter- 
mine the danger to firemen playing on 
live wires at fires. These tests seem to 
show that at a distance of ten fect or 
over the men would receive no appre- 
eiable shock. 

At the Wednesday morning session a 
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paper by Walter M. Petty, of Ruther. 
ford, N. J., was read, entitled ‘Light. 
ning Protection.’’ This will be pub. 
lished in full in our next issue. The 
discussion which followed finally drift- 
ed around to the advisability of ground- 
ing the shell of all fire-alarm boxes, 
The president appointed T. C. O’Hearn, 
W. H. Thompson, P. H. McManus, Jas. 
Grant and A. C. Toward a committee 
to secure any information possible on 
this subject and report at next meet- 


ing. 
Mr. Kellev’s paper on ‘‘Wireless 


Telegraph and Telephone’’ was read. 
The author gave a very interesting ex- 
hibition by means of a Victor talking 
machine, located about two hundred 
and fifty feet away in another room. 
giving selections of grand opera by 
wireless telephone, after which a gen- 
erá] entertainment was given with the 
Dictograph transmitter and the Sonoro- 
phone, an invention of the author. 

On Thursday, R. A. Smith presented 
a paper on ‘“‘City and National Code 
Rules.’’ He took copies of the Code 
and in detail called attention to the 
several sections and rules that had not 
been changed. In the afternoon the 
following officers were elected: Presi- 
dent, H. C. Bundy, Watertown, N. Y.; 
first vice-president, J. S. Craig, Toronto, 
Canada; second vice-president, J. W. 
Kelley, Jr., Camden, N. J.; third vice- 
president, John G. Kreatz, Buffalo, N. 
Y.; fourth vice-president, John Berry, 
Indianapolis, Ind.; secretary, C. R. 
Jeorge, Houston, Tex.; treasurer, C. E. 
Diehl, Harrisburg, Pa 

At Friday’s session a paper by H. C. 
Bundy, entitled ‘‘The Telephone and 
Fire Department,” was read by the 
secretary. General discussion ensued 
on this topic, the majority of the mem- 
hers being opposed to telephonic fire 
calls. 

W. Y. Ellett eulogized the work of 
the retiring secretary, Frank P. Foster. 
and on behalf of the members presented 
him with a silver service. Mr. Foster 
responded feelingly and said that the 
work had always been a pleasure. 

A paper by A. S. Hatch, on “Tndue- 
tive Loads of Low Power-Factor” was 
then presented. 

Exhibits were made by Crouse-ITinds, 
of Syracuse, N. Y.; Standard Under- 
ground Cable Company, Pittsburg. Pa.: 
W. N. Mathews & Brother, St. Lows. 
Mo.; Safety Insulated Wire and Cable 
Company, New York City. 
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The New United States Submarine Boat ‘‘Salmon.” 


Improved Electrical Equipment Makes Possible Record-Breaking Trip. 


Bleetrical power which has made 
possible the development of the mod- 
ern submarine boat has been used more 
extensively and more ceffeetively than 
ever in the case of the new submarine 
boat Salmon lately completed by the 
Electric Boat Company at the Fore 
River shipbuilding plant at Quincey 
Point, Mass. The Salmon is the vessel 
of this type most recently constructed 


SALMO 


BY WALDON FAWCETT. 


theoretical, and in consequence she has 
been acclaimed, not only in this coun- 
try but abroad, the most interesting 
submarine in the world. 

In the earlier days of the electrically 
operated submarine boat the functions 
of the under-water torpedo craft were 
supposed to be virtually restricted to 
operations from a shore base—in other 
words to the sphere of harbor defense 
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of about 483 knots, and the cruise of a 
flotilla of submarines from New York 
to Annapolis, a distance of 385 knots. 
Now the Salmon has surpassed all these 
eoastwise cruises and indeed opened an 
entirely rew field of achievement by a 
cruise from the Atlantic seaboard to 
Bermuda and return. 

In her recent. cruise between Quincy, 
Mass., and Hamilton, Bermuda, and re- 


UNITED STATES SUBMARINE “SALMON” AT FULL SPEED EN ROUTE TO BERMUDA. 


for the United States Navy and conse- 
quently takes on a certain significance 
purely as the latest model in a field of 
Invention where constant evolution and 
iinprovement is yet to be expected. 
From quite another standpoint, how- 
ever, has the Salmon commended. her- 
self to the attention of the electrical 
and mechanical world. She has dem- 
onstrated an ability for long-distance 
cruising, the possession of which in this 
type of craft has heretofore been only 


and kindred activities. Within the 
past few years, however, the United 
States Navy Department, coincident 
with similar ambition on the part of 
foreign naval officials, has undertaken 
to give the submarines a wider radius 
of action. In line with this policy 
American submarines have undertaken 
more or less extended cruises, the most 
notable of which have been the run of 
the United States ship Viper from Cape 
Lookout to Annapolis, Md., a distance 


turn occupying an interval of twelve 
days the Salmon covered a distance of 
approximately 1,600 miles. This deep- 
sea run is, in every sense, an innova- 
tion, being not only the first cruise by 
a submarine to a foreign port or out of 
sight of land, but the longest virtually 
continuous run ever attempted by such 
a vessel. Not only does the cruise es- 
tablish a new record for the American 
navy, but it surpasses all foreign 
achievements. —English submarines of 
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about the size of the Salmon have made 
the coastwise run from Dover to Dun- 
dee, a distance of 512 miles, and the 


French submarine Papin on one occa- 


sion made a coastwise cruise of 1,200 
miles. However, the Papin is a much 
larger vessel, being of 550 tons dis- 
placement, whereas the Salmon is of 
but 320 ‘tons displacement. Moreover, 
the cruise of the French vessel from 
Rochefort to Oran was a coastwise one 
and consequently in no sense compara- 
ble with the Salmon’s achievement. 
The Salmon is a development of the 
original Holland type of submarine and 
is 135 feet in length by fourteen feet 


THE “SALMON” AT DOCK BEFORE RUN TO BERMUDA. 


beam. She is a sister ship of the 
Norwhal and Grayling, which were de- 
livered to the Navy Department about 
a year ago, but in some respects seems 
to be the superior of either vessel. The 
Salmon, like others of her class, is a 
twin-screw boat, being driven on the 
surface by two 300-horsepower gasoline 
engines and propelled when submerged 
by electrical power supplied from stor- 
age batteries. Her armament consists 
of four torpedo tubes equipped to fire 
the latest type of torpedo—that is, a 
torpedo seventeen feet in length and 
eighteen inches in diameter, having a 
radius of 4,000 yards and carrying: an 
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explosive charge of 200 pounds of gun- 
cotton. | 

The most notable advance represent- 
ed by the design of the Salmon is found 
in certain changes which have been 
made in the electrical equipment, 
which have enabled such an increase 
in the submerged speed of the vessel 
as to enable her to rank as the speed- 
iest submarine in the world. In the re- 
cent tests off Provincetown, Mass., she 
attained a submerged speed of more 
than twelve knots, the highest sub- 
merged speed ever attained by any sub- 
marine and fully fifty per cent faster 
than that of any European submarine. 


Another improvement brought about 
by the perfecting of the electrical 
equipment is a great increase in the 
radius of action under water, which is 
now placed at 115 knots at an econom- 
ical speed. Finally, there has been a 
material reduction of the time neces- 
sary to change from surface running 
by means of gasoline engines to sub- 
merged operation by electrical power, 
and under the bettered conditions only 
three minutes is required to make the 
change. 

In her speed tests the Salmon 
maintained a speed on the surface of 
nearly fourteen knots for upward of 
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seventy hours of continuous operation, 
but ordinary cruising speed of from 
six to ten knots was the rule during 


. the run to and from Bermuda, the 


slower speed obtaining during the very 
rough weather that was encountered 
during the outbound voyage. About 
6,000 gallons of gasoline were con- 
sumed on the voyage. Four officers 
and a crew of twenty-one men were 
carried on the voyage to Bermuda and 
there was no discomfort. At the same 
time it was demonstrated on this cruise 
that a submarine under actual service 
conditions can be operated, in so far 
as navigation is concerned, by five men, 


. CRUISING BRIDGE, INSTALLED FOR BERMUDA RUN. 


two on the bridge and three in the 
engine room. On the voyage there was 
a change of watches as on any other 
naval vessel, but only five men, as stat- 
ed, were required to operate and navi- 
gate the vessel. On two days during 
the voyage the Salmon was kept closed, 
as the captain expressed it, ‘‘tight a8 
a drum,” but there was no indication 
of bad air, nor was it necessary to 
draw upon the reserve supply of 4,800 
cubic feet of air contained in twenty- 
eight tanks. It may be added that 
electrical apparatus is available for 
forcing foul atmosphere from the hold 
of the submarine and drawing a sup- 
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ply of fresh air from the air tanks. 

What might be termed the supple- 
mentary equipment of the Salmon— 
and it is largely electrical in character 
—is likely to represent approved prac- 
tice for some time to come. Electrical 
ranges are provided for the cooking 
operations and there is a double peri- 
scope system and a complete subma- 
rine signaling system for both sending 
and receiving. <A diver’s helmet with 
life preserver attached is provided for 
every person on board for use in the 
event of a disastrous collision under 
water, which is almost the only form 
of accident to be feared. In tests for 
submerged stability the electrical 
equipment of the Salmon has been em- 
ployed for diving to a depth of 200 
feet. At that depth the vessel gave no 
indication of strain or leakage and the 
builders claim that she is capable of 
being submerged to a depth of 250 feet 
(nearly twice the depth attained by 
any European submarine) without dan- 
ger. 

On her recent cruise to Bermuda the 
Salmon carried Lieut. D. A. Weaver of 
the United States Navy, who is to be 
the first commander of the vessel after 
she is turned over to the Government; 
Captain D. R. Battle, constructor, 
United States Navy; Gregory C. Dav- 
idson, forerly an officer of the United 
States Navy and now vice-president of 
the Electric Boat Company; and Cap- 
tain Arturo Cuevas of the Chilean 
Navy. Unusual significance attaches 
to the presence of the Chilean officer, 
Inasmuch as it is an open seeret that 
this novel cruise was undertaken large- 
ly to demonstrate to the various South 
American republics the sea-going ca- 
pabilities of a modern submarine and 
the ability of such craft to be entirely 
self-supporting. As is well known, sev- 
eral of the leading South American na- 
tions have lately shown great activity 
in the upbuilding of their navies and 
it is stated that the defensive problems 
of those countries with extensive coast 
lines strongly impel them to have re- 
course to American-built submarines, if 
they can be convinced that such vessels 
are in every way qualified for service 
under all sorts of conditions. 

ee 
Electric Haulage in Indiana Mines. 

Two of the principal mines of the 
Indiana Coal Company are. being 
equipped with electrie haulage sys- 
tems. 
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Reunion of Old Time Telegraphers. 

The twenty-ninth annual reunion of 
the Old Time Telegraphers’ and His- 
torical Association and of the Society of 
the United States Military Telegraph 
Corps was held in Chicago on Septem- 
ber 8, 9 and 10. Headquarters were es- 
tablished at the Auditorium Hotel, 
where a joint meeting of the two organ- 
izations was held on Thursday morning. 

At this meeting W. J. Lloyd, of Chi- 
cago, was installed as the new president 
of the Old Time Telegraphers. After 
receiving the annual reports of the sec- 
retary and treasurer, a resolution was 
adopted indorsing the movement to erect 
a monument at the site of the Erie Rail- 
road station at Turners, N. Y., where 
occurred the birth of telegraph train 
dispatching. The committee on the next 
reunion and nominations reported in fa- 
vor ot Atlantic City, N. J., as the place, 
the time to be determined by the execu- 
tive committee. This recommendation 
Was concurred in. Nominations for offi- 
cers for the coming year were also sub- 
mitted and by unanimous vote these 


‘were declared elected as follows: 


President, Wm. Bender Wilson. 

Vice-presidents, W. A. Sawyer, F. E. 
Maize and C. E. Bagley. 

Secretary and treasurer, F. J. Scher- 
rer. | 

The rest of the time of the three-days 
reunion was given over to an extended 
programme of entertainments. On 
Thursday afternoon the members and 
visitors attended a National League 
baseball game. That evening a number 
of amusement parks were visited. On 
Friday a special train on the Chieago 
& Northwestern Railway was provided 
for a trip to Highland Park, where 
luncheon was served at the Totel Mo- 
raine to the entire party as guests of 
Vice-president Fred W. Cushing. On 
Friday evening a theater party was 
given, Saturday was devoted to sight- 
seeing, many points of interest about 
Chicago being visited. 

During the lull between these events 
the ladies did considerable shopping, 
while the verterans of the key swapped 
stories and reminiscences of former days. 
Although the ranks of the United States 
Military Telegraph Corps are rapidly 
being thinned and consequently there 
were but few of its members present, 
their anecdotes of stirring events during 
the Civil War were listened to with re- 
newed interest. 

On Saturday evening a banquet was 


als 


held in the Gold Room of the Auditorium 
Hotel, the introductory address being 
made by W. J. Lloyd, president of the 
Association. B. E. Sunny, president of 
the Chicago Telephone Company, acted 
as toastmaster. Addresses were made by 
B. G. Mullaney, representing the City 
of Chicago, and by Col. William Bender 


‘Wilson, president of the Society of the 


Military Telegraph Corps, and W. R. 
Plumb, Charles S. Holt, A. H. Bliss, 
Frank Loesch, M. J. O’Leary and John 
B. Taltaval. 
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Ohio Telephone Assessments Raised. 

The Ohio Tax Commission has an- 
nounced that its valuations of the prop- 
erty of most of the telephone compa- 
nies in the state will be practically 
double those of last year. 

The Columbus Citizens’ Telephone 
Company valuation will be raised from 
$424,927 to $1,000,000; the Toledo 
Home Telephone Company from $420,- 
435 to $1,000,000; the Dayton Home 
Telephone Company from $199,355 to 
$500,000; Central District Telephone 
Company from $368,668 to $700,000 ; 
Cuyahoga Telephone Company from 
$972,121 to $2,000,000; Cincinnati and 
Suburban Bell Telephone Company 
nearly $2,000,000 above the 1909 val- 
uation; Central Union Telephone Com- 
pany increased to $5,000,000; Cleveland 
Telephone Company increased to 
$3,000,00; United States Long Distance 
Telephone Company increased to 
$1,300,000, 

The Commission obtained a line on 
the actual value of many of these prop- 
erties through the sales that were made 
of them to the J. P. Morgan syndicate 


during the past year. 
-e 
New Wireless Stations. 


The Marconi Wireless Telegraph 
Company of America recently an- 
nounced the opening of the wireless sta- 
tion at Glace Bay, N. S., and Clifden, 
Ireland. 

Messages for the United Kingdom 
only will be accepted at the rate of sev- 
enteen cents per word and will be for- 
warded over the land lines to Glace Bay 
for transmission to any point in the 
United Kingdom. The service has not 


yet been extended to the Continent. 
——e 0 
Power Station for Faröe Islands. 


From an English source it is learned 
that a power station will be built to 
utilize the Fosaven Falls, Faröe Islands, 
to furnish cheap power and light. 
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The Allis-Chalmers Company. 


An Industrial Organization Typical of Electrical Progress. 


In the growth of all large business 
enterprises in this country there can 
usually be found one fundamental 
guiding principle. Throughout its en- 
tire growth and extension this princi- 
ple finds marked expression and the 
success of the concern and the char- 
acter of its product are usually accu- 
rate indexes of it. 

While the produets of the Allis-Chal- 
mers Company are many and varied, 
the readers of the ELECTRICAL Review 
AND WESTERN ELECTRICIAN will be par- 
ticularly interested in its power and 
electrical apparatus. From the origin 
of this company its aim has been to be 
in advance of usual methods of manu- 
facture and construction. Its execu- 
tive officers and engineers have worked 
harmoniously to improve the construc- 
tion of existing plant, and add new 
apparatus to mect growing needs. In 
everything which has left the works of 
this company the aim has been to have 
it a perfect machine and one which 
would give satisfaction; not an article 
to be sold at a cheap price, but one 
which would give faithful and lasting 
service and which would maintain the 
assertion of the company that its ap- 
paratus was ‘‘built on merit.” 

The reputation which this company 
has deservedly won for its reciprocat- 
ing steam engines started in a very 
small way when, in 1868, the first en- 
gine was constructed in its shops. This 
was a 180-horsepower machine built to 
drive a flour mill. Some few engines 
were built in the sneceeding years, but 
the real progress of the company in 
this line did not begin until 1877, when 
Edwin Reynolds became general super- 
intendent of the Edward P. Allis Com- 
pany and brought out the much im- 
proved Corliss engine. 

In 1880 the company built the first 
high-duty pumping engine for the city 
of Milwaukee with which a duty was 
secured superior to that of any engine 
previously built. Since that time the 
company has developed the pumping 
engine to a position where it is the 
most efficient steam machine that can 
be produced, and its pumping engines 
hold the world’s records for economy. 
There is hardly a large pumping sta- 
tion in the United States in which Al- 


lis-Chalmers pumping engines cannot 
be found. 

Not only with pumping engines has 
this company established an enviable 
reputation, but also with centrifugal 
pumping machinery. Its apparatus of 
this type has been used in the greater 
part of the low-head, large-volume, wa- 
ter-moving projects of the country. 
Many of the reclamation-service instal- 
lations and the sewage pumps of Chi- 
cago are examples of its achievement 
in this line. 

As an indication of the advaneed po- 
sition which the company took and as 
evidence of the character of the work 
which it turned out, it 1s only neces- 
sary to call attention to the so-called 
‘‘Manhattan’’ engines which it built 
and installed in the power house of 
the Interborough Rapid Transit Com- 
pany in 1902 and 1903. These engines 
were the largest that had ever been 
built and showed an economy unsur- 
passed in that class of service. Each 
engine develops 12,000 horsepower, and 
this installation stands as a monument 
to the steam-engine builder. 

Up to this time the company had 
done practically nothing in the field 
of electrical engineering. Its engines 
had been used to drive electrical ma- 
chinery and its engineers were some- 
what familiar with the field, but the 
company had not actively entered into 
this line. Realizing that much of the 
future work of the country would be 
done with electricity, it began the man- 
ufacture of electrical apparatus in a 
small way. This was followed in 1903 
by the purchase of the Bullock Elec- 
tric Manufacturing Company, a com- 
pany with a long record of successful 
installations and a staff of wide-awake 
engineers. Thus began the electrical 
business of the company, which has 
brought it to the forefront as one of 
the largest builders of this class of ap- 
paratus. For a comparatively short 
time all the electrical machinery was 
built at the Bullock works, but, 
with-the completion of the new build- 
ings at West Allis in 1905, electrical 
apparatus was built there also. At 
present all of the larger units are built 
at West Allis, while the smaller and 
standard machinery is built at the Bul- 


lock works. Users of electrical ma- 
chinery are familiar with the product 
of this company, which includes gener- 
ators of all types and sizes, motors for 
every class of service, motor-genera- 
tors, rotary converters, switchboards, 
controllers, ete., in fact everything in 
the way of electrical apparatus. 

Among the other work which the 
company does, sight should not be lost 
of its hydraulic power apparatus. 
Three installations are sufficient to 
show the variety of conditions under 
which this machinery has been used. 
The largest hydraulic turbine using a 
single Francis wheel and developing 
13,500 horsepower was built by this 
company. It also built a hydraulic 
turbine to operate under a head of 
1,800 feet, which is probably the high- 
est head ever employed. It likewise 
has turbines operating under as low a 
head as seven feet. 

Holding a leading position as a man- 
ufacturer of prime movers, it was only 
natural that the Allis-Chalmers Com- 
pany should become greatly interested 
in the introduction of the steam turbine 
and the gas engine, and its connection 
with these two types has been one of 


.the greatest factors in the development 


of these machines. 

Realizing the advantage which a con- 
tinuously rotating machine has, under 
certain conditions, the company early 
made arrangements with the Honora- 
ble Charles A. Parsons for the manu- 
facture of the Parsons turbine in this 
country. This is of the now familiar 
horizontal, multiple-expansion, paral- 
lel, full-annular-flow, reaction: type. 
While Mr. Parsons produced the first 
practical machine of this type and had 
built these for several years, during 
which time he experienced the diffieul- 
ties usual with a new machine, the Al- 
lis-Chalmers Company still found 0P- 
portunity to improve greatly the de 
sign and method of construction. Its 
engineers carefully studied the mə- 
chine which Mr. Parsons had built and 
the information which he supplied, and 
developed a turbine of extremely high 
efficiency and of such a character that 
it does not deteriorate in the least in 
operation. The most important 1- 
provements made were probably the 
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shroud ring, which holds the blades 
firmly in place and prevents any 
chanee contact and = disarrangement 
from their fixed position, and the low- 
pressure balance piston. The latter 
has done mueh to reduee the trouble 
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kilowatts. and it has the proud record 
of having all these machines now in 
operation. 

In the latter part of the nineteenth 
century and the beginning of the twen- 
tieth. engineers began the considera- 
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WEST ALLIS WORKS OF ALLIS-CHALMERS COMPANY. 


experienced with end thrust in the 
early machines. These insure a main- 
tenance of high efficiency. Its systems 
of governing and lubricating the bear- 
ings have dove much to make this 
piece of apparatus absolutely reliable. 
The company builds standard machines 


tion of the use of large gas engines. 
It is quite probable that credit for 
early work in this line is due the engi- 
neering profession of Germany, but the 
greatest development has been in this 
country and the Alhs-Chalmers Com- 
pany has taken a leading part in bring- 


COMPANY'S TRAIN UNLOADING COAL AT WEST ALLIS POWER PLANT. 


from 300 to 10,000 kilowatts both in 
high-pressure and low-pressure types. 
These are being used in railway, light- 
ing, and in all sorts of manufacturing 
enterprises. To date the eompany has 
installed turbines aggregating 250,000 


ing about the suecessful use of this 
type of prime mover, Starting in 1903 
With experience gained by the Nuerm- 
berg Company, the first engine was de- 
signed and built and put in experimen- 
tal operation in the plant of the eom- 
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pany during the latter part of 1904. 
Over a year was spent in careful ex- 
periments with this engine and the 
studies made then and since have been 
extremely useful in the development 
of the gas engine to its present highly 
efficient and reliable condition. This 
engine is built on the four-cycle prin- 
ciple and it is made either in the sìn- 
gle, tandem or twin-tandem form. It 
is built in sizes from 300 to 5,000 horse- 
power and designs have been prepared 
for even much larger units. These en- 
gines have been designed to operate 
either on natural, producer, or blast- 
furnace gas, and their adaptation to 
the last named fuel has done much to- 
ward the development of the steel in- 
dustry and the utilization of what were 
formerly waste gases. 

These engines have been used to 
drive machinery directly or through 
belting, but probably the larger num- 
ber of them have been direct-connected 
to electric generators. They furnish 
power for varied sorts of manufactur- 
ing industries, for central stations, for 
trolley lines, for blast furnaces, ete. 
Most engineers are already familiar 
with the use of these gas engines at 
the Gary plant of the Indiana Steel 
Company, where seventeen of them are 
used in one power house to drive gen- 
erators which furnish power for this 
immense plant. Eight others are di- 
rect-connected to blowing tubes for sup- 
plying the blast to the furnaces. These 
engines were rated at 2,000 kilowatts, 
but have been continuously developing 
2.600 kilowatts. One of the recent or- 
ders from the Indiana Steel Company 
was for six additional units for this 
plant. These will be the largest gas 
engines ever built, developing 5,000 
horsepower and having cylinders forty- 
four by sixty inches. When these are 
Installed the gas-engine power-plant 
will have a capacity of over 150,000 
horsepower, and will be the largest 
plant of its kind in the world. With 
these and the engines in the other 
plants of the United States Steel Cor- 
poration, the Alls-Chalmers Company 
has supplied this biggest business en- 
terprise sixty-two gas-engine units and 
its total output of gas engines now 
measures over 300,000 brake-horse- 
power. 

For the carrying on of its manufac- 


‘turing, the Allis-Chalmers Company 


has six large plants. the biggest and 
most tmedern of which is located at 
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West Allis, Wis., near Milwaukee. This 
is the largest machinery-manufactur- 
ing plant in the West and in point of 
equipment and methods employed is 
second to none in the world. System 
is the keynote, and the plant and 
movement of material are both ar- 
ranged for large production on an eco- 
nomical scale. 

The accompanying illustrations will 
serve to give only an inadequate con- 
ception of the magnitude of these 
works. The site occupied by the plant 
covers 110 acres and the buildings have 
a floor area of over one and one-half 
million square feet. 

A power house developing over 12,- 
000 horsepower, and high-tension dis- 
tribution to substations in each shop, 
supply the power for driving the ma- 
chines. For the most part direct cur- 
rent from a multivoltage system with 
individual drive is used. A large 
amount of special machinery, devel- 
oped for accurate and rapid work, to- 
gether with the employment of only 
the most highly skilled workmen, pro- 
duces a product of which the company 
is proud. 

With the growth in its own business 
until it became one of the foremost 
manufacturing concerns in the coun- 
try, and in keeping with the spirit of 
the time, the Edward P. Allis Company 
in 1900 was consolidated with several 
other concerns and the Allis-Chalmers 
Company was formed. The companies 
in the merger were the Edward P. Al- 
lis Company, which was the leading 
spirit; the Gates Iron Works, of Chi- 
eago, manufacturers of rock-crushing, 
cement and mining machinery; Fraser 
& Chalmers Company, of Chicago, 
which was a manufacturer of mining 
machinery, pumps and air compress- 
ors; and the Dickson Manufacturing 
Company, of Scranton, which did a 
large business in Corliss engines and 
special machinery. As already men- 
tioned, this was followed in 1903 by the 
absorption of the Bullock Company. 
The result of this combination made 
the Allis-Chalmers Company not only 


pre-eminent in the enterprises with ` 


which the E. P. Allis Company was 
originally identified, but it became a 
leader in all the lines mentioned, which 
position it has maintained to the pres- 
ent day. 

This, in brief, is an outline of the 
growth of one of the leaders of Amer- 
ica’s manufacturing companies. Begin- 
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ning with a handful of men it has 
grown until at the present day, under 
the direction of Walter H. Whiteside, 
president, there are employed about 
14,000 men in its six different manu- 
facturing establishments and in the 
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statement that there always exists 
some firm guiding principle which is 
lasting in a successful business and 
which must be present if that success 
is to be attained. The success of this 
policy has been amply demonstrated. 


POWER HOUSE. WEST ALLIS WORKS, ALLIS-CHALMERS COMPANY. 


sales offices all over the world. The 
desire of the founder of the original 
E. P. Allis Company to have his com- 
pany a leader in manufacturing enter- 
prises and to have the product of such 
a character that it would always give 


Guayule Exports from Mexico. 

Statistics recently compiled by the 
governinent of Mexico show that dur- 
ing the past year the exportation of 
crude rubber manufactured from the 
guayule shrub amounted to $16,760,- 


MAGNET HANDLING IRON KNUCKLES IN WEST ALLIS FOUNDRY YARD. i 


satisfaction, was faithfully carried out 
during his lifetime and this is also the 
chief aim of the man who is now the 
leading spirit of the company. Here, 
in this company, is exemplified the 


068, and the value of the shrub ex- 
ported was $9,468,121. This is more 
than double the value of the shrub and 
crude rubber exported during the 
twelve months previous. D. 
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STEAM-TURBINE ERECTING SHOP, MILWAUKEE. CENTER AISLE, SHOP NO. 3, CINCINNATI. 
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(ve GAS-ENGINE ERECTING SHOP, MILWAUKEE. NORTH END OF PATTERN SHOP, MILWAUKEE. 


0718 


Association of Edison Illuminating 
Companies. 

The twenty-sixth annual meeting, 
constituting the thirty-first convention, 
of the Association of Edison Iluminat- 
ing Companies was held at the Hotel 
Frontenac, Frontenac, N. Y., on Sep- 
tember 6, 7 and 8. The meeting was the 
largest and one of the best gatherings 
of Edison central-station men ever as- 
sembled. The beautiful seenery of the 
Thousand Islands helped swell the: at- 
tendance to 175 delegates: 

As usual at these gatherings a fine 
programme of entertainments was pro- 
vided. The crowning feature in this 
line was the annual dinner held on 
Wednesday night, which was attended 
by all the delegates and visitors pres- 
ent. Thomas A. Edison was the guest 
of honor. No speeches were made after 
the dinner, but a delightful musical 
programme was rendered and greatly 
appreciated. 

The five technical sessions were car- 
ried out strictly according to schedule 
and the following reports and papers 
were presented : 

Tuesday morning.—Annual address 
by President Thomas E. Murray, New 
York. Report of the Excecutive Com- 
mittee, presented by Secretary N. T. 
Wilcox, Lowell, Mass. Report of Treas- 
urer Louis A. Ferguson, Chicago. Re- 
port of the Committee on Meters, Jo- 
seph W. Cowles, Boston, chairman. Re- 
port of Committee on Storage Batter- 
ies, S. C. Harris, New York City, chair- 
man. Paper on ‘‘The 1910 Edison 
Storage - Battery,” W. E. Holland, 
Orange, N. J. Special report of tests 
by the Electrical Testing Laboratories 
on the Edison storage battery made 
under the direction of the Lamp Com- 
mittee. Paper on ‘‘Purchase Inspec- 
tion of Central-station Apparatus,” F. 
M. Farmer, New York City. 

Tuesday evening.—Three papers as 
follows: ‘‘Recent Employers’ Liability 
Legislation as Affecting Central Sta- 
tions,” E. M. Atkin and H. M. Ed- 
wards, New York City. ‘‘Reasonable 
Profit—Its Definition, Collection and 
Distribution,’? James V. Oxtoby, De- 
troit, Mich. ‘‘The Welfare of Work- 
ers—Some Notes on European Condi- 
tions,’ Arthur Williams, New York 
City. 

Wednesday morning.—Report of 
Committee on National Code, W. C. L. 
Eglin, Philadelphia, chairman. Report 
of Committee on High-potential Dis- 
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turbances, Philip Torehio, New York 
City, ehairman. Report of Committee 
on Steam Turbines, Alex Dow, Detroit, 
Mich., chairman. Four papers as fol- 
lows: ‘‘Canvassing by Telephone,’’ T. 
I. Jones, Brooklyn, N. Y. ‘‘Ideas, Sug- 
gestions and Methods of the Commer- 
cial Department,’’ J. D. Israel, Philadel- 
phia, Pa. ‘‘Breakdown Connections to 
Isolated Plants,” M. F. MeAlpin, New 
York City. ‘‘The Heating Problem in 
Its Relation to Central-station Service,’’ 
R. P. Bolton, New York City. 

Wednesday afternoon.—F ive papers 
as follows: ‘‘The Promise of Electri- 
fied Agriculture,” E. D. Edwards, 
Schenectady, N. Y. ‘‘Characteristics 
and Operation of Relays for Tripping 
Qil Cirecuit-breakers,’’ A. S. Loizeaux, 
Baltimore, Md. ‘‘Display Street Light- 
ing in Toledo, Ohio,” W. E. Richards, 
Toledo. ‘‘Measuring Demand—Power 
Factor as Affecting Rates and De- 
mand,” R. S. Hale, Boston, Mass. ‘‘ An 
Analysis of Diversity Factors,” H. B. 
rear, Chicago, Ill. Report of Commit- 
tee on Electrice Heating and Kindred 
Uses, John F. Gilchrist, Chieago, chair- 
man. 

Thursday morning.—Report of Com- 
mittee on Incandescent Lamps, J. W. 
Lieb, Jr., New York City, chairman. 
Paper on “‘Experience with Lamp Re- 


newals,’’ Louis A. Ferguson, Chicago.. 


Report of Committee on Electric Vehi- 
eles, James T. Hutchings, Rochester, 
N. Y., chairman. Supplementary report 
on electric vehicle batteries, by the 
Committee on Storage Batteries. Paper 
on ‘‘The Electric Vehicle as a Promoter 
of Central-station Business,” P. D. 
Wagoner, Long Island City, N. Y. 
Paper on ‘“‘The Jllumination of 
Strects,’’ Preston S. Millar, New York 
City. 

The election of officers resulted in 
the unanimous re-election of all the re- 
tiring officers, as follows: President, 
Thomas E. Murray, New York, N. Y. 
Vice-president, Charles R. Huntley, 
Buffalo, N. Y. Treasurer, Louis A. Fer- 
guson, Chicago, Ill. Secretary, N. T. 
Wilcox, Lowell, Mass. Assistant Sec- 
retary, Walter Neumuller, New York, 
N. Y. Members of the Executive Com- 
mittee: Thos. E. Murray, New York; 
Samuel Insull, Chicago; Charles L. Ed- 
gar, Boston; John W. Lieb, Jr., New 
York; Joseph B. McCall, Philadelphia ; 
W. W. Freeman, Brooklyn; Charles R. 
Huntley, Buffalo; Louis A. Ferguson, 
Chicago; N. T. Wilcox, Lowell. 


Vol. 57—No. 12 


Chicago Traction Tunnel Near Com- 
pletion. 

The $590,000 Washington Street tun- 
nel in Chicago is expected to be com- 
pleted by October 1 and John M. 
Roach, president of the Chicago Rail- 
ways Company, has gone on record to 
the effect that by November 5 he hopes 
to have cars operating in it to relieve 
traffic congestion. 

Under the river the tunnel is prac- 
tically completed and the section from 
Clinton Street to Market Street is built. 
Record time was made by the contract- 
ors, George W. Jackson, Inc., in the 
construction, which will be finished 
three months ahead of the contract 
time. 

Unique methods were adopted by the 
engineers in charge. In order not to 
disturb the foundations of abutting 
buildings the greatest opening made un- 
der ground never exceeded a space 9 by 
7 feet until the retaining walls and roof 
were in. The result has been that not 
a single building has sunk. This 
method was employed on account of the 
fact that owing to the roof of the old 
tunnel being still in place, a shield 
could not be used in driving the tunnel. 
The plan adopted forms the subject 
of a patent by Mr. Jackson. 

Underneath the river the roof of the 
tunnel is flat and under the streets it 
is arched. The height runs from four- 
teen feet under the river bed, to twenty 
feet under the streets. The bore is 1.606 
feet long and forty-two feet wide. A 
wall divides the tunnel into two parts. 
This makes the tunnel self-ventilating, 
as the cars going through would force 
the bad air out. 

Officials of the publice utility service 
corporations are praising the Jackson 
company for not interfering with their 
operations. The big conduit filled with 
Wires and pipes that ran along the 
north side of the tunnel was not put out 
of commission for an instant. It was 
moved on jacks and the telephone and 
other service maintained without 34 


break. 
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New Electric Smelting Plant. 

The Electric Smelting and Aluminum 
Company has purchased thirty acres of 
ground at Woodbridge, N. J., on which 
it will build a large factory at once. 
Arrangements for building a dock and 
securing railroad connections are also 
being made. The concern intends to 
erect workmen’s houses also. 
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HOW TO DESIGN A CONSTANT- 
POTENTIAL DIRECT-CURRENT 
DYNAMO. 


BY W. T. RYAN, 


A good dynamo cannot be designed 
by mere rules. There are, however, 
certain fundamental scientific princi- 
ples which must be taken into consid- 
eration and which can be laid down 
definitely and taught with precision. 
Dynamos are usually made to be sold. 
The successful designer must produce 
a machine which, as well as being ef- 
ficient, can be manufactured and sold 
at a profit. It is the purpose of this 
article to present as brictly and clearly 
as possible the fundamental principles 
upon which the design necessarily 
rests. A Knowledge of machinery and 
its construction, an acquaintance with 
the successful forms that exist and the 
perception of why they are successful, 
ete., must and can be acquired only by 
experience. 

` GIVEN. 

Kilowatt capacity. 

Voltage (no load and full load). 

Allowable temperature rise. 

Speed (see Tables I, II and IIT). 

TABLE I. 


HIGH-SPEED BELTED DYNAMOS. 
Kilowatt Capacity, Revolutions per minute. 
0 


i EE SOSA de nce este ate Te peas A ag OM! een 1200 to 3000 
Ces heat etd not Ob Wie ccna tl ote Le Ue ei naa es | 1000 to 2000 
10... EE hr pea ie E SE 950 to 1909 
SN aa ar a AE E oh Mp a 900 to 1600 
Poaceae wired Shares Vso Ge Sail gt Bint pale crane 760 to 1300 
HO ce hate GMA cd alk Weta aes Nits Met te 650 to 1100 
DN eos ba, ee Shc et Ui Sk a mc di aerate da ete a a 350 to 800 
Uke teatro ROM eg gage et ara eee Me dunt 100 to 500 
NG sal ed hae dn ar dads be stint cotta alive ol ahaa: cick 300 to 400 


TADLE II. 
; LOW-SPEED BELTED DYNAMOS. 
Kilowatt Capacity, Revolutions per minute. 


Date gia ah ET rik te ide enna ig Yb ees a 700 to 1300 

se en re gee Eee ne ee ret DO 650 to 1200 
BUY Ae plate Get ae ade atce: E Com Geb nda E ee adios 600 to 1000 
el seen RA Sat ENE ed wt hace eee 500 to 909 
40 fee e Eni ada ee E RSs Spagna a) gig. et by, ie Taste 475 to 790 
OU san Gere ec ork Sak wep E Oe Gk ARC and oe Bia hake eat 450 to 659 
MMW oie dome aoe ease Goch aa see eg terete a ae Taaa a ar 400 to 606 
BH ee Serer ais el og WE ENG Seated. NED winded E 350 to 450 
A E E apie Sage ce oh Tale tig Pat 300 to 359 

TABLE III. 


., . DIRECT-CONNECTED DYNAMOS. 
SUREN Capacity. Revolutions per minute. 


E EE E E E Eee eae OL E) 
HE E E E A E tae Ai) 
E E E N gs Wig ah re ete toa np ese ‘ J00 to 330 
POS n e a AE a a uch aaea a 150 to 300 
MO EAE E E E each aed A cena chef 120 to 275 
E aaah tee bic E T one aie 75 to 125 
LOO 5S tt 2S Sac E E An ccisven Mee iano 70 to 125 


CALCULATIONS. 
(1) Number of Poles. The number 
of poles may be determined from the 
following formulas due to Press: 


D:L = 22X 10° (15+4 k)? (1) 
r 
M DIL l 
22? = 9156 (2) 
Where D = diameter of armature in 
inches. 


L = length of core in inches. 
p == number of poles. 

k = kilowatts. 

r:= revolutions per minute. 


ture. 


Solving equations (1) and (2) the 
following equation is obtained for the 
pumber of poles. 

~\2 
2 log] 24 O54 981 4 4 og 
ie "a 
The relation of the number of poles 


to capacity, which conforms with mod- 
ern practice, is indicated by Table IV. 


p = (3) 


TABLE IV. 


CAPACITY AND NUMBER OF POLES, 
Kilowatt Number 
Type. Output, of Poles. 
High-Speed Belted ........ 0 to 10 2 
oa Lr re eee 0 ta 100 4 
os BAe. Teraa AE 50 to 500 6 
Low-Speed Belted ........ Oto 300 4 
s, E A ae 10 to 300 6 
“ OE. E 100 to 500 8 
Direct-Conmected ........0. oto 60 4 
A ne 2 Oe Lee 10 to 300 6 
AA OOOO EMRS a 190 to 400 8 
a E E Meice 200 to S00 10 
fe Aang BR rs 300 to 1500 1: 
MC. YONAR S00 to 3000 16 


(B) Diamcter and Length of Arma- 

According to Press. 
a = 0.55p (4) 
Knowing the ratio of D to L, and 
having found D?Z from equation (1) 
we at onee obtain values for D and L. 
According to Thompson: 

k 


D'L = 0.064 r (a) 
where D = diameter of armature in 
feet. 
L = length in feet. 
12 S ; 
D = y (D) 


FIG. 1.-—POLE PIECE, 


Where N = peripheral speed of arma- 
ture in feet per minute. 
L would then be equal to D divided by 
the ratio obtained above. 
Tables V and VI should be used as a 
check both on Z and the ratio of D to L. 


TABLE V. (Fsterline.) 
DIAMETERS OF BELTED ARMATURES. 
Kilowatt Diameter in Ratio of length to 
Capacity, inches (mean). diameter (mean). 


l 7 0.65 

1 9 0.63 
10 11) 0.62 
20 14 0.59 
50 21 0.52 
100 29 0.44 
150 e 34 0,40 
300 44 0.38 
200 o4 0.32 


An average of the above values as ob- 


tained for D and L will usually give a 
well-proportioned machine. 
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(C) Breadth and 
width of pole. A very good proportion 
is to make the breadth of the pole core, 
W, equal to the length of the armature 
core, L. 


cireumfierential 


TABLE VE (Esterline.) 
DIAMETERS OF DIRECT-CONNECTED 
ARMATURES. 


Kilowatt Diameter in Ratio of length to 
Capacity, Inches (Mean). diameter (mean). 
5 za 0.25 
50 27 0.25 
1009 34 0.22 
200 47 22 
300 sa 0.20 
1000 112 0.16 
1400 120 0.15 


Assuming a certain percentage of the 
armature surface, (nsually about seven- 
ty per cent in new designs), to be cov- 
ered by the pole shoes we ean at once 
get W,, the circumferential width of the 
pole. Another excellent proportion is to 
make W,=W. If a round pole core is 
used the diameter should be very nearly 
equal to L. 

Another excellent form for the pole 
core is one whose section is a circle with 
a rectangle in the center. The length 
of the rectangle is equal to the diameter 
of the circle and should also be equal to 
the length of the armature core, L. 

Adjustments of the ratio of D tu L as 
well as many other points in the design, 
will have to be made in order to get 
these proportions. 

(D) Flur. Assume an air-gap den- 
sity in accordance with Table VII. 


TABLE VII. 
AIR GAP DENSITIES IN MAXWELLS PER 
SQUARE INCH. 


Kilowatt Cast-iron Steel or wrought- 


Capacity, poles fron poles. 

1 RTII RPA 

5 26000 SoU 

10 28000 41000 

50 82000 50000 
100 goad SPO 
OD 37000 5000 
500 441000 61000 


Where the machine is to be used for 
electrolytie work values somewhat less 
than the above should be used. 
$ = WWB (7) 
Where ¢ = flux per pole. 

W = breadth of pole core. 
W = remaferential width of 


pole shoe. 


B = wr-gap density. 
(E) Number of Inductors. 
Z 10" E p, (8) 
npo 
Where Z = number of inductors on the 
armature. 
p = number of poles. 
p, = paths in parallel in the ar- 
mature. 


h = flux per pole. 
E = no-load eleetromotive forve 
of the machine. 
n = revolutions per second. 
Choose a value of Z as near the cal- 
eulated value as possible, which will be 
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divisible by numbers which in your 
judgment would be likely to be the num- 
ber of inductors per slot and which will 
also permit you to use a reasonable 
number of slots. This number should 
be one more or less than a multiple of 
the number of poles. % may then be ad- 
justed accordingly. 

The number of paths, p,, in parallel in 
the armature depends on the type of 
winding used. If a wave winding is 
used there are almost always, though 
not necessarily, two paths in parallel 
through the armature regardless of the 
number of poles. The general form of 
the winding may be found in any one 
of several textbooks or handbooks. 

The number of slots, coils per slot, 
and poles will quickly determine the 
geometrical construction. Certain com- 
binations require the omission of one 
commutator bar. Others require the 
omission of a coil. Still others cannot 
be wound at all. It is entirely a ques- 
tion of geometrical construction which 
will work out. As a rule this can best 
be worked out by arranging a table of 
slot numbers. Only two brushes are re- 
quired with a wave winding, although 
there may be as many as there are poles. 
The wave winding is quite generally 
used on railway motors on account of 
the inaccessibility of the lower brushes. 
It is often used on small motors, especi- 
ally the 220-volt and 500-volt machines. 
It is seldom used on generators of any 
size. Sometimes the same set of coils 
are wave-wound on a four-pole machine 
for 220 volts and lap-wound for 110 
volts. 

With a lap winding there are usually 
as many paths in parallel as there are 
poles, though there may be two or more 
times this number. There must be as 
many brushes as there are poles. The 
general form of winding may be obtain- 
ed from any one of several textbooks or 
from handbooks. The single lap wind- 
ing in which there are as many paths 
as there are poles is the most generally 
used type of winding. 

(F) Number of Slots and Commutator 
Bars. . The number of slots should di- 
vide into the inductors an integral and 
preferably an even number of times. 
The slots should also be one more or less 
than a multiple of the number of poles. 


TABLE VIII. (Esterline.) 


NUMBER OF ARMATURE SLOTS. 
Diameter of Armature Number of Slots. 
Maximum. 


in inches. Minimum, Mean. 
10 25 45 75 
20 50 90 135 
30 75 125 196 
40 95 160 240 
60 125 220 325 
100 175 300 450 
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The number of commutator bars will 
be either equal to or a multiple of the 
number of slots unless there are one or 
more dead coils, which is very unusual. 
Use 30 to 60 commutator bars per pair 
of poles for machines up to 250 volts. 
Use 60 to 90 commutator bars for ma- 
chines from 250 volts to 600 volts. Wie- 
ner gives the following formulas for the 
minimum number of commutator bars. 

For over 100 amperes per path, 


— Eb 9 
N, = 20 p 
For 50 to 100 amperes per path, 
Ep, 
N., = i (10) 
For 20 to 50 amperes per path, 
Ep 
N, = = (11) 
For 2 to 5 amperes per path, 
Ep, 
Ne = W (12) 
where N. = number of commutator 
bars. 
p, = number of paths in the ar- 
mature. 


The above determinations fix the num- 
ber of armature coils, number of slots, 
number of turns per coil and number 
of commutator bars. 

(G) Dimensions of Armature Induc- 
tors. Find the required dimensions of 
the armature inductors and see if they 
can be placed in the space available. 
Assume a certain percentage shunt-field 
current in accordance with Table IX, 
and add to this the total full-load cur- 
rent in order to get the total armature 
current. The current in one path will 
be the total armature current I, divided 
by the number of paths in the armature. 


« TABLE IX. (Esterline.) 
SHUNT-FIELD CURRENT. 


Kilowatt Per cent 
Capacity. Shunt-field Current. 
0.25 9 
1.0 6.4 
5.0 4.5 
10.0 3.75 
20,0 3. 

40, 2.4 

100 2.05 

200. 20 

600. 1.48 

1000. 1.3 

2000 1.15 
D = Kila (13) 
where D, = diameter of armature in- 


ductor in mils. 

D. = area in circular mils. 

K = number of circular mils per 
ampere assumed. 

For high-speed well-ventilated arma- 
tures, A=450 to 550. For low-speed 
well-ventilated armatures, K=550 to 
650.. For poorly ventilated armatures, 
K=750 to 850. 
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If the inductors are round, the insu- 
lation should consist of at least a double 
cotton covering. The dimensions of the 
insulated wire may be obtained from a 
wire table. If rectangular conductors 
are used allow at least 14 mils for insu- 
lation between the individual inductors. 
About 0.031 inch should be allowed on 
either side and the bottom of the slot 
for insulation. There should be placed 
around each assembled coil at least one 
layer one-half overlapped of seven-mil 
tape. In addition to this there is often 
placed on that portion of the coil which 
is in the slot a wrapping consisting of 
one and one-half turns of about six-mil 
empire cloth or its equivalent. This 
wrapping should extend about one-half 


_ inch beyond either end of the armature 


core. This wrapping, is, of course, put 
under the cotton or linen tape referred 
to above. The assembled coil is then 


` dipped in armalac or some other good in- 


sulating varnish. | 

The inductors must be so arranged in 
the slot as to give a well proportioned 
slot and tooth. 

In order to get the average length of 
one turn of a coil lay the coil off to 
scale, as indicated by Fig. 2. Making a 
suitable allowance for the length of the 
commutator, calculate the length of con- 
ductor in each coil. The total length 
of conductor on the armature will then 
be the number of coils times the length 
of wire in each coil. The resistance of 
the armature, /?,, will then be 

R, = resistance of all an wires in series (14) 

The heat loss in the armature will be 
I?R, and the voltage drop at full load 
will be 


V, = IR, (15) 
(H) Iron Losses in the Armature. 
$ 
A, a 2 Be (16) 


where A.=cross-section of the armature 
core below the teeth. 
B.= magnetic density in the ar- 
mature core. 

The magnetic density in the core be- 
low the teeth should not exceed 70.000 
maxwells per square inch. 60.000 to 
65,000 are very good values. 

Depth of core below teeth=A-/L.. (1!) 

The length and width of the teeth. the 
area of the core below the teeth and the 
length of the armature being know, 
the volume of the core in cubic inches 
may be calculated. 

W. = .0277V. ' (18) 
where W, = weight of core in pounds. 


e round h. 
it at Igy 
diets 3 
e elire 
briar e, 
tose 
ly’ = 
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V. = volume of core in cubic 
inches. 

There are two sources of iron losses in 
the armature. These sources are: (1) 
the energy spent in continually reversing 
the magnetism in the armature core as 
the armature revolves. It is called hys- 
teresis. (2) That used in setting up use- 
less currents in the iron. It is called 
eddy-current loss. 

In 1892, Dr. C. P. Steinmetz gave out 
the results of his experiments, showing 
that the power dissipated by hysteresis 
varies directly as the frequency of the 
reversals, directly as the total mass of 
iron, and as the 1.6 power of the mag- 
netic density. This he expressed by the 
following empirical formula: 


Ph = 1 BY“ f/V 107 (19) 


Where P, = hysteresis loss in watts. 
n = coefficient of hysteresis. 
f —frequency in cycles per sec- 
ond. 
V = volume of iron in cubic cen- 
timeters. 
B = flux density in gausses. 

The coefficient of hysteresis depends 
upon the physical and chemical qualities 
of the iron. For good armature iron it 
varies from 0.0012 to 0.0020 A fair 
value for good iron is 0.0015. 

Reducing to practical units and in- 
serting 0.0015 for 7, we get, 

eee 

10:0 
where P, = hysteresis loss in the por- 
tion of the armature below the 
teeth. 


(20) 


B. = magnetic density in max- 


wells per square inch. 

V. = volume in cubic inches. 

f = frequency in cycles per sec- 

ond. 

p = 13 Bes fV 

10! 
where P, = hysteresis loss in watts in 
the teeth. 

B, = average density in the 

teeth. 

V, = volume of the teeth. 
FSP A&P (22) 
where P, = total hysteresis loss in the 

armature. 

From his experiments Steinmetz also 
found that the energy consumed by eddy 
currents induced in a body of iron varies 
as the square of the magnetic density, 
as the square of the frequency and in 
direct proportion to the volume of iron. 


(21) 


This he expressed by the following em- 
pirical formula : 
Pe = {BPV (23) 
where P, = eddy-current loss in watts. 
$ = eddy-current constant, which 
depends upon the thickness and the 
specific electrical conductance of the ma- 
terial. For the numerical value of this 
constant Steinmetz gives the following 
formula; 


r? 
t = gT Y 10° 
= 1.645 d? Y 10° (24) 
where d = thickness of iron laminas in 
centimeters. 
Y = electrical conductivity in 
mhos 
= 100,000 for ordinary arma- 
ture iron. 


Inserting the value of $ with reference 
to iron and reducing to practical units 
the following formula is obtained: 


2.7 d? Bef Ve 
As O 
where P’. = eddy-current loss in that 
portion of the armature below 

the teeth in watts. 


(25) 


FIG. 2.—FROM ESTERLINE. 
The angle a varies from 25 to 50 degrees; 3U 
degrees is a very good value. 


d = thickness of iron laminations 
in inches. 

B. = magnetice density in the ar- 
mature below the teeth in max- 
wells per square inch. 

f = frequency of reversals, in cy- 
cles per second. 

V = volume of core below the 
teeth in cubic inches. 


2.7 d? BES ? Ve 
1918 
where P’, = eddy-current loss in the 
teeth in watts. 
B, = average density in the 
teeth. 
V, = volume of the teeth in 
cubic inches. 
Pre Perri (27) 
where P’, = total eddy-current loss in 
the armature. 


P'a = PatP'a 


P'e — (26) 


where P,” =total loss in the armature. 
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The American Society for Testing Ma- 
terials has made a number of experi- 
mental determinations of the core losses 
in various armatures and has published 
curves in its proceedings which show the 
relationship between the volume of the 
iron and the product of kilogausses and 
frequency. 

(I) Temperature Rise of the Arma- 
ture. The amount of the total energy 
consumed in an armature is 

Ia? Ra + PA (28) 
Tbe amount of heat liberated depends 
upon the area of its radiating surface, 
upon its circumferential velocity and 
upon the ratio of radiating area to the 
pole area. 

As a result of a very elaborate series 
of tests made at Cornell University the 
following conclusions were drawn :' 

1. An increase of the temperature of 
the armature causes an increased radia- 
tion of heat per degree rise in tempera- 
ture, but the ratio of increase diminishes 
as the temperature increases, and an in- 
crease of the amount of heat generated 
in the armature increases the tempera- 
ture of the armature, but less propor- 
tionately. 

2. An increase in the peripheral ve- 
locity increases the amount of heat lib- 
erated per degree rise in temperature, 
but the ratio of increase becomes less 
with higher speeds. 

3. The effect of the field poles is to 
prevent the radiation of heat. 

Alfred E. Wiener, by combining these 
results with data and tests of various 
machines, found the values given in 
Table X. 


TABLE X, 
SPECIFIC TEMPERATURE RISE IN ARMA- 
TURES. 
Ratio of pole area to total 
radiating surface. 
Peripheral ve- 0.8 0.7 0.6 05 0.4 0.3 
Jocity in feet temperature rise 
per second, per unit of power loss. 
0 110° 100° 95° 90° 86° 83° 
10 60 74 70 67 64 62 


20 64 61 68 56 54 62 
30 55 53 51 49 48 46 
40 50 48 47 46 45 44 
of 48 47 46 45 44 43 
75 47 46 45 44 43 4? 
lon 46 45 44 43 42 41 
150 45 44 43 42 41 40 


The product of the specific tempera- 
ture increase and the specific power loss 
gives the rise in temperature. 


Ea 


Ta = ha SA (29) 


where T, = rise in temperature of ar- 
mature in degrees centigrade. 
ta = specific temperature in- 
crease. 
Sa = total radiating surface of 
armature in square inches. 


1 Transactions American Institute of Electrt- 
cal Engineers X, page 349. 
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E, = total power loss in the ar- 
mature. 
L/S, = specific power loss. 
The radiating or cooling surface of an 
armature is that portion of its superficial 


area which is in direct contact with the - 


surrounding air. The shape and con- 

struction of the armature and the size 

and arrangement of the field determine 

this radiating portion of the armature. 

S,=S+8,+8,+8, (30) 

where S = external cylindrical surface 
of the armature in square 
Inches. 

S, = internal cylindrical surface 
of the armature core in square 
inches. 

S, == radiating surface of the core 
and conduetors at the two ends 
of the armature. 

S, = radiating surface presented 
by one side of a ventilating 
duet. 

SV+S,V,+S,V,+ S;V, (31) 

S+S, +S +S, 
where Vp = average peripheral veloc- 

ity of the radiating surface of 
the armature. 

V = peripheral velocity of S. 

V, = peripheral velocity of S.. 

V, = peripheral velocity of S,. 

V, = peripheral velocity of S,. 

If the temperature rise does not come 
up to nearly the specified value, the cur- 
rent density in the armature inductors 
may be increased. If the temperature 
rise is too high it will be necessary to 
either increase the area of the armature 
inductors, or increase the radiating sur- 
face by putting in more air ducts, or by 
doing both. 

The Standardization Committee of the 
American Institute of Electrical Engi- 
neers recommends that the maximum 
temperature elevation of the field and 
armature should be fifty degrees centi- 
grade, of the commutator and brushes 
fifty-five degrees centigrade, and 
of the bearings and other parts of the 
machine forty degrees centigrade. 

(J) Commutator and Brushes. 


p = 


12 V, >. 

e a = (32) 

where D, = diameter of commutator in 
inches. 


Ve =peripheral velocity in feet 
per minute, 

The peripheral velocity of the commu- 
tator should not exeeed 3,500 feet per 
minute; about 2,200 feet per minute be- 
ing a good average value. 

On the other hand the diameter should 
he such that the segments will present a 
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sufficient surface to the brushes and yet 
not be so wide as to require an excess of 
copper or brushes of unusual dimensions. 

The number of segments to be used 
varies with the design and the style of 
winding used. The allowable difference 
of potential between the commutator 
segment is governed by the reactance 
voltage of the coils short-circuited, and 
varies from twenty volts or more in 
small 500-volt machines to two volts or 
less in very large 110-volt machines. 
Use 15 to 30 segments per pole for ma- 
chines from 110 to 250 volts. Small 
four-pole 110-volt machines may have as 
few as 10 segments per pole. Use 30 to 
45 segments per pole for 400- to 600-volt 
machines. Machines used for electro- 
lytic work, where a large current at very 
low voltage is desired, often have only 
6 to 10 segments per pole. 

The voltage reactance of the coils 
short-circuited by a brush should not 
exceed two-thirds of the average voltage 
between segments. The insulation be- 
tween the segments varies from 25 to 40 
mils, that below the segments from 60 
to 120 mils, and at the ends of the seg- 
ments from 90 to 130 mils. 

Assume that a brush will cover from 
two to four segments depending princi- 
pally on which number will give you a 
good width of brush. Assume a current 
density of from 25 to 30 amperes per 
square inch of brush contact. 


Zl'a ‘ 
Ab = current density (33) 
Ap 
Ly = width (34) 


where A, = area one set of brushes. 

Ly = length of one set of brushes. 
Divide the above length up between a 
suitable number of brushes. 

The length of the commutator will 
then be the length of the set of brushes 
plus a proper allowance for space þe- 
tween the brushes and for staggering. 

(To be continucd.) 
ooo __- 


Trains Dispatched by Telephone. 

The Delaware, Lackawanna & West- 
ern Railroad has entirely dispensed 
with the telegraph for train dispatch- 
ing purposes and has substituted the 


telephone for this purpose. The com- 
pany has at present 271 stations 
equipped with telephone apparatus 


and has 2,500 miles of wire. 
so 
Trackless Trolleys in Sweden. 
A concession has been granted to a 
local concern in Stockholm, Sweden, 
to operate a trackless-trolley system. 
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Cities Service Corporaton Organizes. 

The Cities Service Corporation, which 
was incorporated in Delaware with a 
capital of $50,000,000, is to be the hold- 
ing company for the Denver Gas and 
Electric Company, the Empire District 
Electrice Company and the Spokane Gas 
and Fuel Company. 

The capital is divided into $20,000,000 
common and $30,000,000 of six-per-cent 
cumulative preferred. The common has 
been authorized to the full amount and 
will be exchanged for the shares of the 
three operating companies to the total 
of $5,000,000. Of the balance $500.- 
000 has been set aside for corporate 
purposes, and the remaining $14,500,000 
will be retained in the treasury. 

Henry L. Doherty & Company, who 
are the bankers and syndicate managers 
of the merger, are to receive $500,000 in 
common stock of the new company for 
their services at this time and an addi- 
tional $500,000 in ten-per-cent. install- 
ments as the outstanding common stock 
is increased. 

_ Ooo __ 
First Trains Out of Pennsylvania Tun- 
nel Stopped. - 

Two of the first outgoing trains of 
the new Pennsylvania tunnel in Man- 
hattan were delayed by an accident 
due to defective third-rail construc- 
tion. 

According to a report the work- 
men neglected to install a slanting 
rail so that the third-rail shoe might 
be picked up after passing over an 
opening. Consequently when the shoes 
struck the ends of the rails they were 
ripped trom their fastenings on the 
cars, leaving the train with no mean 
of securing power. l 

——_s--o-——___—_ 
Electrification in Russia. 

London Engineering states that plans 
are heing considered for the electrifi- 
cation of a portion of the Northwest- 
ern Railway in the environs of St. 
Petersburg. It is proposed to build a 
power station for the exploitation of 
the water power of the Wolchow, and 
the scheme comprises the construction 
of a high-voltage line for the transmis- 
sion of the electric current for other 
purposes. 

— eee 

The government of Brazil has granted 
a franehise to the Brazilian Electric 
Power Company for the use of the 
Water power of Tymbora, Gamelleira. 
and Bananeiras Falls. 
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Mg ELEMENTS OF POWER-STATION erate mechanical stokers, as the coal is regularity of operation rather than the 
slate * DESIGN.—III. fed to the furnace very slowly. The supplanting of hand labor. A force of 
fw usual method of driving the mechan- labor such as would be employed for 
line SELECTION OF STEAM BOILERS AND DESIGN ism is by means of a shaft extending this work could scarcely be counted 
p ate OF BOILER ROOMS—II. the length of a row of boilers, and op- upon for reliability. 
aie erated hy a belted connection either A certain number of men are re- 
in BY W. B. GUMP. to a small steam engine or electric quired on account of keeping up the 
le motor. Rather vigilant attention tothe supply from which the conveyor is 
a Mechanical Stokers.—The object of stokers is demanded, on account of the filled, as well as inspecting the appar- 
m a mechanical stoker is twofold: (1) seriousness of an interruption in firing. atus and attending to breakdowns. 
p To save hand labor in firing. (2) To A careful inspection of the entire mech- During severe winter weather the coal 
di secure even firing, and resultant smoke- anism several times a day is advisable, is likely to become frozen in the cars. 
Ji less combustion. Few up-to-date pow- as a means of decreasing the possibili- and when this occurs a large force of 
er stations of over 1,000 boiler-horse- ties of interruption. men is required to break up the coal 
power are without mechanical stokers, Coal and Ash Handling.—In nearly preparatory to its being transported to 
since the advantages derived almost in- the hoppers from which it is conveyed. 
satis BS variably offset the actual first cost, and A combined coal and ash-handling 
operating expense. conveyor system is shown in section in 
< In selecting a mechanical stoker the Fig. 1, which is a good general eleva- 
a chief items to be included are: (a) tion of a modern boiler room. 
las Simplicity; (b) rigid construction; (c) Coal Storage.—Every steam power 
plant should be provided with a suf- 


accessibility for, cleaning, inspection 
and repairs; (d) moderate cost. 

The first reason for having mechan- 
ical stokers (that of supplanting hand 
labor) is so closely related to the sec- 
ond, that the two are practically in- 
separable. Smokeless combustion is a 
direct result of uniform firing, and 
since: mechanical firing precludes the 
human element the chances for smoke 
production-may be materially lessened. 
It has been found that plants in which 
hand labor is employed are the worst 
offenders in regard to the smoke nui- 
sance. As the class of attendants em- 
ployed in the average boiler room is 
such that their ambition to fire a bat- 
tery of boilers efficiently is lacking, 
the argument is again presented that 
higher salaries in the boiler room will 
do a great deal to improve combustion, 
and contribute to smoke suppression 
generally, 

One of the best forms of mechanical 
stokers is the chain-grate type. Its 
greatest advantages are simplicity of 
Operation and ease in removing from 
the furnace. When properly installed 
this form of stoker gives splendid re- 
sults. 

Very little power is needed to op- 


FIG. 1.--COAL AND ASH-HANDLING SYS- 
TEM OF GOOT) MODERN BOILER ROOM. 


all large power plants some form of 
fuel conveyor is installed. It would be 
out of place here to attempt to describe 
in detail the different types of con- 
vevor, since the methods of handling 
vary according to the loeal conditions 
of the particular plant in question. 
The typical conveyor is a continuous 
belt or chain of buckets upon which 
the coal is fed from bins or dump cars 
and is carried to a point where it is 
automatically ejected into 
above the boilers. 


It is evident that the labor in hand- 


ling fuel adds considerably to the fuel 
bill. Although mechanical conveyors 
ean be substituted in place of a large 
force of labor, vet such apparatus de- 
mands several attendants in any case, 
and the cost of handling is not neces- 
sarily less than with hand labor ex- 


elusively. The greatest advantage)is 


a hopper 


ficient storage of fuel (whether it be 
coal, wood or oil) to insure continu- 
ous operation of the plant during sea- 
sons accompanied by transportation 
difficulties, such as heavy snowstorms, 
floods, or other emergencies. The dur- 
ation of such emergencies cannot be 
foretold, to say nothing of the impos- 
sibility of predicting the nature of the 
trouble. It is safe to assume that in- 
terruptions in one form or another are 
bound to take place, unless some pro- 
vision is made to prevent them. It is 
impossible to give any rule as to the 
storage capacity necessary in a plant. 
since no two plants face the same op- 
erating difficulties, but will vary widely 
as to local conditions. However, we 
may assume conservatively that the 
average steam plant should, when pos- 
sible, be provided with a coal supply 
which will operate the plant for one 
month. This is not possible in many 
plants; hence an interruption to the 
coal supply may become an extremely 
serious matter. One of the largest 
steam power plants in New York City 
is provided with coal storage capacity 
to the amount of 150,000 tons. A shut- 
off} inthe supply of-eoalto such a piaut 
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would be a matter so serious that the 
losses involved could scarcely be de- 
termined. 

Arrangement of Boilers—After the 
type of boiler and other preliminary 
factors are settled, a general layout 
must be made, showing the exact ar- 
rangement of boilers, giving the space 
occupied, the scheme of piping, the 
style of breeching, location of chim- 
neys, the space available for fuel and 
for properly attending to the entire 
battery of boilers. 

The matter of floor space is some- 


FIG, 2.—INSTALLATION OF THREE DOUBLE 
BOILER SETTINGS, AND SPACE 
FOR FOURTH. 


times so important that a vertical type 
of boiler is chosen in preference to the 
horizontal type. The amount of head- 
room is increased when vertical boilers 
are used, but the total cost of the build- 
ing may be greatly reduced notwith- 
standing. In large city plants the ver- 
tical type is seldom used; one reason 
is because the boilers can best be lo- 
cated above each other, and thus affect 
the desired saving in ground space. 
Where coal bunkers are built over the 
boilers, the vertical type is apt to de- 
mand undue headroom. However, in 
cases where it is desirable to locate the 
entire battery on one level, and other 
factors are favorable, the vertical type 
of boiler will usually offer consid- 
erable economy in ground area, and 
should reduce the cost of the building 
(as compared to the horizontal type), 
provided that the increase in overhead 
space is not productive of abnormal 
cost of flues, coal hoppers, piping, or 
brickwork. These items must always 
be taken into consideration before 
concluding that either type is superior 
to the other as regards cost. As to the 
question ‘of efficiency, there should be 
no difference. 

One serious disadvantage of the ver- 
tical boiler is that the upper portion 
is more inaccessible than with the hori- 
zoutal construction. It is therefore 
more inconvenient to inspect safety 
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valves, or even to observe the gauge 
glass. It is also rather difficult to make 
pipe connections. 

The location of breeching and flue 
connections must be governed mainly 
by the space required for apparatus 
such as piping, heaters, pumps or kin- 
dred appliances, and should be placed 
so as not to interfere with the opera- 
tion of or accessibility to these appli- 
ances. Furthermore, the boiler set- 
tings and appurtenances should be so 
arranged that the operation of the en- 
tire boiler room is facilitated. 

At the outset due consideration must 
be given to the question of future ad- 
ditions, and the general plan made ac- 
cordingly. If this is overlooked, as it 
has been in many plants, the cost of 
making extensions is likely to become 
excessive and the operation during new 
installations seriously hindered. 
cident to this it should be noted that 
the piping system demands careful 
planning if trouble is to be avoided 
when additions are made. It is safe 
to assume that a power station will at 
least double its capacity within one 
year after completing the first installa- 
tion. That is, at the end of one year 
a new installation equal to the original 
plant will likely be needed, allowing 
a certain percentage of this capacity 
for reserve. With this plant as a work- 


FIG. 3.—DOUBLE ROW OF BOILERS, IN 
EIGHT BATTERIES OF TWO EACH. 


ing basis, the character of a boiler 
room is generally quite different from 
the design it might be were the ques- 
tion of extensions entirely avoided. 
After the plant has been in operation 
for a year the growth of the market is 
sufficiently well defined to give a clear 
idea of the extensions necessary. 

It is impossible to lay down fixed 
rules for the manner of grouping the 
boilers, as the factors in each case are 
chiefly local. When possible it is good 
practice to divide the boiler capacity 
into two or more equal groups; either 
in one long single row of boilers, with 
an aisle at one side, or two rows facing 


In-. 
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each other with the aisle between. In 
either arrangement due regard must be 
given to entrances to the engine room 
at convenient points. Fig. 2 shows an 
installation of three double settings, al- 
lowing space for an additional double 
setting ns indicated in dotted lines. To 
the left is a track for bringing coal 
cars into the building and transferring 
the coal to conveyors which in turn 
deliver it to storage hoppers above. 
Here the chimney is symmetrical with 
the building but not with the boilers. 
This would be no great disadvantage 
unless several new settings became nec- 
essary, in which case a second chimney, 


FIG. 4.—ONE CHIMNEY SERVING BATTERY 
OF BOILERS. 


and probably a new building, would be 
needed. This layout is best adapted 
to the smaller and medium-sized plants, 
such as manufacturing plants, in which 
the extensions are not likely to be car- 
ried beyond the original building for a 
great many years. By the time such 
extensions are demanded the original 
equipment will probably be obsolete. 

A double row of boilers is shown in 
Fig. 3 which is an arrangement quite 
common to the larger power stations. 
In this arrangement there are eight 
double settings, or eight batteries of 
two each. The capacity is divided 
equally, each half having its own chim- 
ney. It will be noted that the breech- 
ing extends behind the boiler setting 
and therefore requires extra ground 
space. In Fig. 4 is an arrangement 
showing boilers of exactly the same 
dimensions, but the entire battery hav- 
ing a single chimney, and the breech: 
ing carried above the boilers. Assum- 
ing that in Fig. 3 five additional feet 
in width are required behind each row 
of boilers, the total width of the build: 
ing has been reduced ten feet, permit: 
ting the same aisle space, and the same 
space for piping or other apparatus 
behind the boilers as behind the breech: 
ing in the first arrangement, and this 
without an appreciable addition to the 
length. In’ this layout /the chimney 
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must be larger than either of those 
shown in Fig. 3 in order to accommo- 
date the entire battery of boilers. 

From the operating standpoint the 
arrangement in Fig. 3 is preferable to 
that shown in Fig. 4, since the latter 
has the aisle separated into two parts 
which prevents a view of all of the 
boilers from one point. A modifica- 
tion of Fig. 3 could be had by placing 
the chimneys outside the building, thus 
affording an opportunity to decrease 
both the width and the length. Ifa 
steel stack were to be employed in Fig. 
4, instead of brick or concrete, the 
chimney could be supported on steel 
columns, or upon the boiler structure, 
and allow a clear passage through the 
entire boiler room. 

Chimneys.—Chimneys may be classi- 
fied as: (a) Steel; (b) concrete; (c) 
masonry. 

Steel chimneys are cheaper to build 
than either of the other two types, oc- 
cupy less ground space than the ma- 
sonry type, and have less surface ex- 
posed to the wind for a given internal 
diameter. They may be constructed 
with or without brick lining. The 
lining is preferred, however, on account 
of retaining the heat and also prevent- 
ing deterioration. One disadvantage 
of steel chimneys is that they rust 
readily when not kept properly paint- 
ed. This increases maintenance as 
compared to a chimney of concrete or 
masonry. 

The advantages of a concrete chim- 
ney are: (a) Permanency; (b) small 
diameter required at base; (c) great 
strength; (d) adaptability to local re- 
quirements; (e) rapidity in building; 
(f) monolithic construction; (g) air- 
tightness. 

Brick chimneys, while used very ex- 
tensively, have the disadvantages that 
they are (1) difficult to build, (2) less 
likely to remain airtight, (3) vequire 
a large ground space, (4) costly. Ra- 
dial tile is being used to a large extent 
and has some advantages over brick. 
In an architectural way it is superior 
to brick, and may be made to present a 
better appearance than either brick or 
concrete. 

As to a choice between the chimneys 
mentioned, it may be said that local 
surroundings will form the basis for a 
decision. The subject of chimneys is 
such a broad one that further discus- 
sion cannot be taken up here. in de- 
signing a plant one must look into ex- 
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isting designs which relate as nearly 
as possible to the operating conditions 
in view, and ascertain with what de- 
gree of success these designs have met 
the requirements. 

Light and Ventilation.—The question 
of light and ventilation ìn boiler rooms 
is neglected in many plants, and this 
fact accounts in part for the indiffer- 
ence exhibited by those attending the 
boilers. There is no good reason why 
the boiler room should not have first- 
class ventilation. There are in some 
cases reasons for lack of light on ac- 
count of special construction of hop- 
pers, coal bunkers, conveyors, or other 
similar apparatus. When it is recalled 
that this portion of the plant demands 
constant attention, and that the shifts 
of men are of long duration, it is not 
surprising that these men are influ- 
enced by their environment, and, as a 
consequence, negligent operation fol- 
lows. If boiler rooms were made more 
comfortable, the difference in the cost 
of making them so, as compared to 
that of mere engineering requirements, 
would doubtless be more than offset 
in efficient operation, to which cheerful 
surroundings contribute in no small 
way. 

Cost of Boiler Installations. —Prelim- 
inary estimates on boiler equipments 
are generally based upon a certain fixed 
sum per boiler-horsepower. Since the 
price per boiler-horsepower will vary 
according to the capacity of the boiler, 
this method of computing the cost is 
not the most satisfactory. The ordi- 
nary return-tubular boiler is based upon 
twelve square feet of heating surface 
per boiler-horsepower. A Scotch ma- 
rine boiler is reckoned at a lower fig- 
ure. The former will cost roughly one 
dollar per square foot of heating sur- 
face in capacities above 100 horsepow- 
er, depending somewhat upon the lo- 
eality in question. 

Prof. C. H. Benjamin has given 
formulas for approximate costs of boil- 
ers, as follows: 

For horizontal water-tube boilers, 
having ten square feet of heating sur- 
face per horsepower, steam pressure 
125 pounds, cost in dollars=500-+4 (9.2 
X horsepower). 

For vertical water-tube boilers (same 
pressure and heating surface), cost in 
dollars=500+ (8.5> horsepower). 

For horizontal tubular, twelve square 
feet of heating surface, cost in dollars 
—100+ (6.5 horsepower). 


Or 


For small vertical fire-tube boilers, 
cost in dollars=100+ (5X horsepower). 
In each case the horsepower is un- 
derstood to mean the normal rated 
horsepower. The costs are purchase 
prices, respectively, and do not include 
the setting. 
For horizontal water-tube boilers: 
Cost of setting—400-+ (0.8 x horse- 
power). 
For tubular boilers: 
Cost =300-+ (0.7 Xhorsepower). 
(To be continued.) 
—_—__+-e—___ 


Corrosion of Iron and Steel. 

Steel, wrought iron and cast iron do 
not show notable differences in the at- 
tack of rust in still water, but such dif- 
ferences do appear in flowing water.. 
Cast iron is then attacked more vigor- 
ously than wrought iron or steel. This 
is offset by the fact that in flowing wa- 
ter steel is attacked in a very irregular 
manner, so that in the same sample 
certain spots are attacked but little, 
while other spots are much corroded. 
With cast iron the attack is considera- 
bly more uniform. The degree of the 
attack by rust of steel and cast iron is 
dependent upon the speed of flow of the 
water. With increasing speed of flow 
the attack increases at first to decline 
again when the maximum is passed. In 
a strongly agitated solution of salt, the 
differences in the degree of attack of 
steel, wrought iron and cast iron de- 
crease.—Iron Age. 

—— eo 
Foreign Trade Opportunity. 

An American consul in northern Eu- 
rope reports that plans are being pre- 
pared for the enlargement of a munici- 
pal electric-power plant which was con- 
structed a year ago at a cost of $431,- 
375. The power is furnished by water- 
falls fifty miles from the city. The 
plans provide for the eventual installa- 
tion of machinery for generating 25,- 
000 horsepower. Particulars may be 
obtained by writing to the Bureau of 
Manufactures, Washington, D. C., quot- 
ing File No. 5,442. 

—__»-¢____-_— 

As showing the extent to which the 
use of rubber is rapidly increasing in 
the arts, it is interesting to note that 
the imports of crude indiarubber into 
the United States amounted to 101,300,- 
000 pounds in the twelve months ended 
July 31, 1910. This is an increase of 
15.07 per cent over the preceding twelve 
months. 
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AN ARM FOR TUNGSTEN STREET 
LIGHTING. 


A DESIGN OF SIMPLE CONSTRUCTION. 


This arm can readily be made in the 
repair shop of any electric lighting 
company from materials and with tools 
that are always at hand. Figs. 1 and 2 
show assemblies and indicate how the 
parts are arranged into the completed 
fixture. The arm is built from 
wrought-iron pipe, pipe fittings, strap- 
iron pieces and round iron rods. 

It is arranged to hinge near the pole 
on a wrought-iron rod (Figs. 1 and 3) 
and is supported at its outer end by a 
length of galvanized arc-lamp. chain so 
that its outer end can be lowered to 
the pole. The lamps can thus be easily 
cleaned and changed or adjustments 
made in the crimped-reflector fixture. 
The fixture (see Fig. 4) may be pur- 
chased from one of the several manu- 
facturers that regularly supply this 
equipment. 

The arm proper (Fig. 5 shows it 
before it is bent to form) is constructed 
from three lengths of galvanized-iron 
pipe, from pipe tees and a wrought-iron 
rod threaded at both ends. Dimensions 


of pipe sizes are not given, as they will 


be determined in each case by the 
length of the arm to be constructed. 
For ordinary conditions an arm ten 
feet in length, from pole to tips, will 
satisfy. One of this length made from 
three-quarter-inch pipe will be amply 
strong, and if weather conditions are 
favorable one-half-inch pipe might be 
used. For arms very much longer than 
ten feet, heavier pipe than three-quar- 
ter-inch should be used. 

The three pieces of pipe, each 
threaded on both ends, are first made 
up with the fittings as shown in Fig. 5. 
The tees on the outer ends of the two 
long pieces are then drawn together 
over the ends of a short piece of un- 
threaded pipe, as shown by the end ele- 
vation in Fig. 4, and are secured in 
position by two pins, the ends of which 


are headed over, passing completely 
through the tees and the length of 
unthreaded pipe. A rod or ‘‘stem’’ 
threaded at each end should be in- 
serted through the unthreaded length, 


SUPPORTING 
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nipple (Fig. 4). The middle tee is free 
to turn on the unthreaded pipe. In 
order that the three tees will slip on 
the unthreaded length, it will be neces- 
sary to use smaller size pipe for this 


FIG. 1.—GENERAL ARRANGEMENT OF THE ARM. 


FIG. 2.—-PLAN VIEW OF ARM. 


so that the pins may also pass through 
it, and another tee should, at the same 
time, be placed on the length between 


the other two. The stem provides | 


means for securing the insulator brack- 
ets (Fig. 1). The middle tee supports 
the tungsten fixture by means of a pipe 


than the tee size, or to turn out the 
threads of the tees on a lathe. The 
latter method will make the best job. 
Before the ends are forced together, 
it will be necessary to partially insert 
the tie-rods shown in Fig. 1. These 
rods can not be placed after the arm 
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ends are brought together unless they 
are threaded their entire length. It is 
better that they should not be so 
threaded. If deftly handled the tie 
rods can be made to assist in drawing 
the arm ends together by tightening 
the outer nuts on them. The two long 
pipes of the arm will have to be bent 
somewhat and fashioned to the form 
shown in Fig. 1, because the fittings 
tend to hold them in the position indi- 
cated in Fig. 5. But the bending can 
be done readily by holding the pole 
ends of the arm securely and using an 
iron rod as a lever successively in each 
of the tees at the other end. After the 
arm is fastened together the nuts on the 
tie rods should be set up snugly. 

As shown in the assembly, Fig. 1, the 
brace and the supporting arm are 
made from strap-iron pieces. Cross- 
arm braces can, for a light arm, be used 
as material for these. Fig. 3 shows in 
detail the method of securing the sup- 
porting arm in position with nuts turn- 
ing on the hinge rod. This rod should 
be sufficiently long so that the arm 
will turn easily on it and not bind on 
the nuts at either end adjacent to the 
tees on the arm. 

Insulator brackets are arranged as 
outlined in Fig. 6. The bracket proper 
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FIG. 3.--DETAILS OF PORTION A IN FIG. 2. 


is bent from strap iron and has a hole 
drilled in it so that it can be fastened on 
either a hinge rod or a stem end. The 
insulator is fastened on with neat Port- 
land cement. The end of the strap- 
iron piece is either roughened, as indi- 
cated under .1, or a couple of holes are 
drilled in it, as shown under B, so that 
it cannot pull out. The cement should 
be mixed to the consistency of a thick 
paste and poured into the hole in the 
Inverted insulator, around the iron 
Piece. It should be kept wet while set- 
ting. At least two days should be al- 
lowed before a strain is permitted to 


‘come on the arrangement. 


In tungsten fixture arms that are 
purchased from the regular manufac- 
turers the insulators are usually fur- 
nished in a vertical position as shown 
at C, Fig. 6. But the horizontal posi- 
tion of B is preferable, because with it 
the wiring to the fixture can be more 
readily and mechanically installed. 
The conductors usually drop to the 
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FIG. 4.--END OF ARM AND METHOD OF 
HANGING FIXTURE. 


tungsten-lamp arm from a cross-arm 
above. With the insulator arranged 
horizontally, the wire can pass natur- 


ally around it and be terminated on 


a similarly arranged insulator at the 
end of the lamp arm. If the insulator, 
near the pole, is in a vertical position, 
the wire must be tied to it in an awk- 
ward manner. This sort of a tie is dif- 
ficult to make and after it is made the 
line wire is apt to pull from the insu- 
Jator. 

Are-lamp chain, formed from sheet 
steel and galvanized, makes the best 
support for the outer end of the arm. 
At this end the chain is fastened with 
a galvanized-wire yoke shown in Fig. 4. 
At the pole it passes through a gal- 
vanized-steel awning pulley held with a 
screw-eye. <A ring is secured to the 
lower end of the chain (Fig. 1). This 
engages with a pole step. The arm 
can be lowered in much the same way 
as an arc lamp is lowered. 

——__~<-e-@-—__-__ -- 
Tungsten Lighting in a State Prison. 

A marked transition from the primi- 
tive lighting with candles to the thor- 
oughly modern lighting with tungsten 
lamps was made on August 17 at the 
New Hampshire State Prison, in Con- 
cord, N. H. In this prison there are 
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186 cells, which have been equipped 
with four-candlepower low-voltage 
tungsten lamps. It was deemed desir- 
able to use considerably less than the 
standard: 110 volts in order to obviate 
any possibility of accidental or inten- 
tional shock to the prisoners. The wir- 
ing has been installed in a very sub- 
stantial manner. Current is furnished 
by the Concord Electric Company at the 
same total cost as was formerly paid 
for candles. The company admits it is 
making a good profit from the instal- 
lation. The lighting, however, is many 
times as bright, perfectly steady, abso- 
lutely safe, restful to the eye and costs 
no more than the primitive lighting 
formerly in use. 


Improved Street Lighting in 
Crawfordsville. 

The Commercial Club of Crawfords- 
ville, Ind., is urging the installation of 
special street lighting with tungsten 
clusters on ornamental lamp-posts in 
the business section of the city. So 
much success has already been 
achieved with the preliminary plans 
that the carrying out of the project is 
assured. The new lamps will be placed 
about five to the block on each side of 
the street, about nine or ten blocks be- 


FIG. &—METHOD OF CONSTRUCTING ARM. 
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ing equipped. The _ property-owners 

and merchants will pay for the initial 

installation, which will aggregate 

about $10,000, or less than $2.00 per 

front foot. The city will furnish the 

current and maintain the lamps. 
ae EOE; 

The opening of the East River tun- 
nels was marked by an increase of traf- 
fic of 15,000 a day between New York 
and Long Island. This increase in traf- 
fic will probably be maintained and a 
building up of Long Island is expected. 

Additional ticket facilities have been 
provided at the Pennsylvania station 
and the traffic is being well handled. 
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Successful Use of High-candlepower 
Tungsten Street Lamps in 
Hartford, Conn. 

The Hartford Electric Light Com- 
pany was one of the first :if not the 
earliest to make extensive use of series 
tungsten lamps for street lighting, and 
it again takes the lead with a large in- 
stallation of high-candlepower lamps 
of this type on the streets. 

Back in May, 1907, the town of West 
Hartford enjoyed the novel installa- 
tion of some 200 sixty-candlepower, 
seventy-five-watt, 6.25-ampere tungsten 
lamps on its streets, and this work of 
the Hartford company attracted wide 
attention and comment at that time. 

During the past year the Hartford 
company has been replacing its in- 
closed alternating ares in that city 
with metallic-are and tungsten-incan- 
descent lamps on the streets. This 
change is now about complete and the 
company has no less than 1,676 series 
tungsten lamps rated at 100 candle- 
power and 125 watts each devoted to 
street lighting. Some 1,400 of these 
lamps are operated with 6.25 amperes 
and the remaining 276 with four am- 
peres. 

A number of tungsten lamps of lower 
candlepower that were formerly used 
for street lighting in Hartford have 
been replaced with the 125-watt size 
which is now employed exclusively for 
the incandescent installation on the 
streets of the city. The 125-watt lamps 
have also been extended into East 
Hartford to replace the alternating 
arcs on the streets of that town, and 
206 of these lamps are operated there 
on twenty miles of circuits. 

In Hartford the metallic-are street 
lamps are located mainly in the busi- 
ness district, but also run out along 
several of the more important subur- 
ban avenues. Distances between these 
metallic-are lamps are as small as 150 
feet on parts of Main, State and Asy- 
lum Streets in the business center, and 
run up to as much as 400 feet in out- 
lying sections. 

The bulk of the street lighting in the 
outlying parts of Hartford is done with 
the 125-watt tungsten lamps, which 
are generally located 250 to 300 feet 
apart. An example of this lighting 
may be noted on Blue Hills Avenue, 
where in a length of 8,900 feet, or 1.7 


miles, there are thirty-five of the 125- 


watt tungsten lamps, or one for each 
254 feet of street. This distribution of 
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the tungsten lamps calls for very near- 
ly 0.5 watt per foot of street length. 
and gives a moderate illumination with 
only 2.6 kilowatts per mile. 

As this installation of 1,476 tung- 
sten series lamps operating with 125 
watts each is perhaps the most extensive 
anywhere of so large a size, the aver- 
age hours of life per lamp is of much 
interest because of its bearing on the 
cost of lamp renewals. Though the in- 
stallation has not been in use long 
enough to determine the total average 
life of all the lamps, the following 
data as to lamps that have merely 
burned out are not without interest. 

During a recent week fifty-five of the 
125-watt series tungsten lamps, or per- 
haps four per cent of the number then 
in use, burned out. Owing to the grad- 
ual method of installation the tung- 
sten lamps in use during the week in 
question had burned various numbers 
of hours each, and all these lamps were 
operating at the rate of about 4,000 
hours per year. 

During the week the fifty-five lamps 
that burned out had been in use from 
fifty to 1,498 hours each and had oper- 
ated in the aggregate 44,347 lamp- 
hours. For these fifty-five lamps the 
average life was thus 806 hours. It is 
to be noted that this average is only 
for the burned-out lamps, which formed 
a small percentage of the total, so that 
the true average life for all the lamps 
will probably prove ultimately to be a 
much higher figure. 

e 
Further Extensions of Ornamental 
Street Lighting in New York. 

The admiration with which the now 
numerous installations of special 
street lighting with ornamental tung- 
sten clusters are being regarded is an 
exemplification of the saying that 
‘“‘imitation is the sincerest form of 
flattery.” People come from near and 
far to see these installations and then 
go back and urge them in their own 
communities. 

Instances of this tendency are com- 
ing to notice every day. A committee 
of business men from Mt. Vernon, 
N. Y., recently inspected the new 
lights on Main Street in Yonkers, and 
now is agitating a similar installation. 
The new street lighting in Syracuse 
has attracted so much favorable com- 
ment that its extension to several other 
streets is being seriously talked of. 
Visitors from several adjoining cities 
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have also been impressed with the 
value of such lighting, and it is quite 
likely that other installations will fol- 
low. The tungsten-cluster lighting in 
Buffalo that was referred to in the 
last issue is also proving a model for 
other similar projects that are spring. 
ing into being. 
— ee 

School of Gas and Electric Practice. 

A recent issue of the Progressive 
Age describes the school of gas and 
electric practice which is conducted by 
the Denver Gas and Electric Company 
of Denver, Colo. It is the purpose of 
this school to give to the graduates of 
technical colleges such training as will 
enable them to become competent op- 
erators. In this it has been very suc- 
cessful. 

Two years are allotted to the train- 
ing, the pay given being sufficient to 
cover the student’s expenses. During 
this time he does practical work in 
nearly every department and also at- 
tends lectures given by engineers and 
specialists in other lines. R. G. Gris- 
wold is secretary of the school. 

—_——_s--o——_——_ 
Action of Hydrogen on Platinum and 
Nickel Wire. 

When nickel and platinum are heated 
to a high temperature in a current of 
hydrogen they undergo a permanent 
change. The nickel shows an increase 
of electrical resistance, the platinum a 
lowering of the melting point and re- 
duced ductility. This is apparently not 
due to the occlusion of hydrogen, but 
to the absorption of carbon from small 
quantities of accidental organic impuri- 
ties carried by the gas.—Zeitschrift fuer 
Elektrochemie 

D a eo —_ 

Public Utility Merger in Brazil. 

The Government of the State of Ala- 
goas, Brazil, has granted the engineers 
Morales de los Rios and Luiz Oiticica 
a concession for the unification of the 
water, electric traction, drainage, tele- 
phone, and electric power services M 
the city of Maceio, as well as for 8 
railway affording communication with 
the agricultural settlements the State 
intends to establish in its southern ter- 
ritory. 

—_—_—_»4--e—____- 
Copper Exports. 

Copper exports for the week ended 
August 25 were 6,597 tons; since AU 
gust 1, 24,345 tons, against 19,553 last 
year. 
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Much work has been done in adapt- 
ing the design of pole lines to the con- 
dition to be met, and this has required 
a study of the stresses on the poles, 
cross-arms, pins and wires under wind 
and sleet loads, and of the strength 
and durability of many different kinds 
of timber. In recent years the problem 
of prolonging the life of wooden poles 
and of obtaining some practical com- 
mercial substitute, such poles or rein- 
forced concrete, has received much at- 
tention. 

The most economical pole for use in 
each section of the country is that pole 
which will withstand the required load 
at the minimum annual cost. The load 
carried by a pole depends upon (a) 
the number and size of the wires, (b) 
the length of span, (ce) climatic condi- 
tions as to wind velocity and the oceur- 
rence of sleet, (d) the natural shelter 
of the line by hills or forests. 

The annual cost depends upon the 
first cost and the length of life. Into 
the first cost of the pole in place, enter 
the price at the woods as regulated by 
market conditions, the freight rate de- 
pending upon the weight of the timber 
and the distance from the point of sup- 
ply, and the cost of teaming and erect- 
ing, which is also influenced by the 
weight. The length of life depends up- 
on a variety of factors, the prncipal of 
which are the character of the timber 
and the local climatic conditions. 

POLE TIMBERS. 

Of the timbers used for poles, the 
white or eastern cedar, Idaho cedar, 
chestnut and the yellow pines are of 
the first importance; red cedar, juni- 
per, cypress, catalpa, redwood and sev- 
eral varities of oak are used locally tu 
a limited extent. 


1 Abstract of a paper read before the New 
England Telephone Society. 
Rineer, American Telephone and Tele- 
graph Company, New York City 
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Throughout the New England and 
t Middle Atlantic states chestnut is the 
` principal pole timber, with, however, 
considerable use of cedar, particularly 
in Northen New England. In the South, 
yellow pine is the principal timber, 
with some use of chestnut, juniper and 
cypress. The yellow pine has to be 
creosoted. If this is not done, owing 
to the severe climatic conditions, not 
only the part near the ground line, but 
the whole length of the untreated pole 
will decay with great rapidity. 

On the Pacific coast and in the Rocky 
Mountain states, Idaho cedar, Douglas 
fir and redwood poles are used. The 
redwood trees grow to great diameter, 
so that poles of this timber have to be 
sawed. 

In the Central West, the Mississippi 
Valley and Prairie states, eastern ce- 
dar, Idaho cedar and yellow pine are 
the principal species in use. The sel- 
ection is governed chiefly by railroad 
connections with the timber regions 
and by freight rates. 

In the long-distance lines, out of all 
the poles in use, sixty-two per cent are 
cedar, thirty-one per cent chestnut, 
five per cent juniper and two per cent 
creosoted yellow pine. 

The comparative strengths of the 
principal pole timbers are as follows, 
the figures representing fair average 
values for the fiber stress in pounds 
per square inch: Cedar, 3,600 pounds; 
chestnut, 5,000 pounds; yellow pine 
6,000 pounds. From these figures it 
will be seen that, size for size, a chest- 
nut pole is nearly 50 per cent stronger 
than a cedar pole, and that yellow pine 
is a trifle stronger than chestnut. 

There is considerable difference in 
the weights of the different pole timb- 
ers. This has a direct bearing on the 
cost of transportation and distribution, 
and to some extent affects the cost of 
erecting. Chestnut and creosoted yel- 
low pine poles weigh about twice as 
much as cedar poles of the same size. 
In the case of yellow pine, the treating 


process adds about a third more to the 
weight of the pole. 

Different kinds of poles taper more 
or less rapidly, the average diameter 
taper being about one inch in six feet 
of length for cedar, one inch in seven 
feet length for chestnut, one inch in 
ten feet of length for Idaho cedar, one 
inch in ten feet of length for yellow 
pine. 

Leaving out of account the compres- 
sion load due to the weight of the 
wires, and considering only the hori- 
zontal load due to wind pressure on the 
poles and wires, a pole may be consi- 
dered as a beam fixed at one end and 
loaded at a point at the center of the 
cross-arm system. 

A large amount of mathematical 
work has been done in applying the 
theory of beams to poles. Owing to the 
taper, a pole is a beam of non-uniform 
breaking strength. The section where 
the breaking strength is theoretically 
less than at any other section is at the 
point where the diameter is one and 
one-half times the diameter at the cen- 
ter of the applied load. 

Except in poles more than about 
thirty-five feet in height this section 
is at the ground line, and even in the 
case of very tall poles, the weakest sec- 
tion rapidly fals to the ground line on 
account to decay at that point. For 
poles of a given length and kind of tim- 
ber, the breakng strength varies with 
the cube of the diameter at the break- 
ing section. This fact serves to show 
why it is that stout poles are so very 
much stronger than slim poles. 

Taking the strength of a pole ten 
inches in diameter as 1,000, the rate 
of increase in strength for each ad- 
ditional inch of diameter up to fifteen 
inches is shown by the following table: 


Diameter, Relative 
Inches. Strength. 
E TE che E EE EEE 1,000 
TI hoped led eS es ae RA 1,380 
TO ete wan gt tenia Sitnule wags eee. a ee oe 1.730 
T E E E E sient es reese ee ees 2,200 
TA Fekete ate kee ein dee 2.740 
Vo reba obs SE eo oie eee 2.380 


This relation of the cube of the di- 
ameter also explains why it is that in 


290 


cedar poles the effect of a limited di- 
ameter of hollow heart on the strength 
is but trifling. 


Chestnut rots considerably faster, 


than cedar. The results of measure- 
ments on more than a thousand poles 
indicate that the average annual de- 
crease in diameter of sound wood is 
about 0.1 of an inch in cedar and about 
0.15 of an inch in chestnut. The largest 
decay with chestnut poles is usually 
found from four to six inches below the 
ground line. With cedar poles the 
greatest decay usually occurs closely at 
the ground line. | 
POLE SPECIFICATIONS. 

In formulating specifications it has 
been found convenient to divide poles 
into seven classes. These classes are 
designated by the letters of the alpha- 
bet from A to G inclusive. Classes A, 
B and C are respectively eight, seven 
and six inches minimum diameter at 
the tops. In addition to this require- 
ment of top diameter, classes A, B and 
C have minimum requirements specified 
for the size at a point six feet from the 
butt, this being approximately the 
ground line when the pole is set. 

A lot of unselected poles (termed the 
‘‘wood’s run’’), all meeting a certain 
specified top diameter, are found to vary 
considerably in size at a point of six 
feet from the butt. For example, out 
of 180 six-inch-top, twenty-five-foot 
cedar poles measured at random, the 
diameter at the six-feet mark ranged 
from 7.6 inches to 12.4 inches. Ninety- 
five per cent of these poles, however, 
only ranged hetween 8.6 inches and 
10.5 inches, or about one inch above 
and below the average. Out of a lot 
320 six-ineh-top, twenty-five and thirty- 
foot poles, almost exactly one-half 
were found to be below the class C re- 
quirement for size at the ground line. 

It will thus be seen that classes A, 
B and C poles are selected poles, being 
approximately the stouter half of the 
‘‘wood’s run.’’ The specifications for 
these higher-class poles are purposely 
so drawn in order that the poles of 
superior strength will be used in the 
heavier and more important lines. In 
general, class A poles are used for five, 
six, seven and eight-arm lines. Such 
heavy lines are occasionally made 
necessary where two toll routes join 
to enter cities where the difficulties of 
obtaining or holding rights of way 
make such heavy construction impera- 
tive. Class B poles are used for four- 
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arm lines, and class C poles for two- 
arm lines. 

Below class C the diameter at the 
base of the pole is not specified, the 
poles being purchased on top diameter 
alone, and the ‘‘wood’s run’’ taken. 
Class D poles are six and seven inch 
for the taller poles. These class D 
poles are the portion of the ‘‘wood’s 
run’’ which remains after the class B 
and class C poles have been picked 
out to meet the required size at the 
base. Classes E, F and G comprise six, 
five and four-inch-top poles that are 
used for lines of less than twenty-wire 
ultimate capacity, running down to the 
four-inch-top class G poles used for 
a single subscriber’s bracket line. 

Specification cedar poles, new, will 
carry about the following loads applied 
horizontally at the center of the cross- 
arm system: Class A poles, 3,100 
pounds; class B poles, 2,300 pounds; 
class C poles, 1,500 pounds. 

In exposed locations added strength 
is gained by using stouter poles, by 
replacing them at shorter periods, by 
setting more poles to the mile, by guy- 
ing and bracing, and in some excep- 
tional cases by using so-called A or H 
fixtures, constructed on two poles with 
cross-bracing. 

PRESERVATIVE TREATMENT OF POLES. 

Pole timber has been and is being 
cut with little if anv regard to main- 
taining the supply on a permanent 
basis. Looking back over a period of 
twenty years, we find that pole prices 
have been steadily advancing. Rough- 
ly speaking, the prices of cedar poles 
doubled in the ten-year period from 
1895 to 1905. 

It is the increasing scareity of tim- 
ber which has brought the question of 
prolonging its life prominently to the 
front in this country. In Europe timber 
conditions forced the consideration of 
preservative methods long before the 
matter was taken up actively in this 
country. In the early days many 
schemes for preserving the butts of 
poles by charring, by coating with tar 
or asphalt or by setting in concrete 
were proposed and tried. 

Experience has demonstrated that 
these expedients are entirely ineffect- 
ual and useless. It is now generally 
accepted that an effective timber pre- 
servative must be of an antiseptic na- 
ture, that it should penetrate the wood 
to a considerable depth below the sur- 


face, and that it must not wash out. . 
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The decay of timber is caused by 
the activity of low forms of plant life, 
principally in the form of fungus 
threads, which produce ferments that 
exert a soluble action on the walls of 
the wood cells. These small organ. 
isms can grow either in light or in total 
darkness, but all of them require cer- 
tain amounts of air, food, moisture and 
heat. | 

It is near the ground line, where the 
earth holds the moisture and keeps the 
wood damp for long periods in the 
presence of air, that decay is most rap- 
id. Preservatives act antiseptically to 
kill the fungus growths that produce 
decay, and also to some extent by plug- 
ging up the pores of the wood, thus 
preventing the entrance of the mois- 
ture. 

The dead oil of coal-tar or coal-tar 
creosote, which, according to-the Ger- 
man statistics has by far the best rec- 
ord, is the preservative which has long 
been used in this country. 

The usual method of applying this 
treatment requires a somewhat elabor- 
ate plant, the principal feature being 
the treating cylinder. This cylinder is 
sometimes 130 feet long and about 
seven feet in diameter. It is construc- 
ted like a steam-boiler shell, with both 
ends hinged so that they can be opened. 

The timber to be treated is piled on 
small cars, which run on rails directly 
into the cylinder at one end. The ey- 
linder is then tightly sealed and filled 
with steam. The timber is steamed for 
several hours, the length of time and 
temperature being regulated by the 
specifications. The steaming softens 
and opens the wood cells and liquifies 
the sappy constituents of the timber. 
After the steaming is discontinued a 
vacuum pump is applied to the cylin- 
der. This draws the liquids out of the 
timber to a large extent. When the 
flow of liquid from the condenser dur- 
ing the application of the vacuum has 
ceased, the pumping is stopped, and the 
cylinder filled from a large measuring 
tank with dead oil of coal-tar. 

When the cylinder is completely fil- 
led, pressure is applied to force the 
specified amount of oil into timber. 
After the oil pressure is released, the 
oil is pumped back into the measurip? 
tank and the difference in the initial 
and final readings on a gauge attached 
to the measuring tank shows the 
amount of oil that has been absorbed 
by the timber. 
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As the portion of the pole at the 
ground line is the part which decays 
most rapidly, much attention has re- 
cently been given to methods for ap- 
plying preservatives to the section of 
the pole extending from about a foot 
above the ground line to about two feet 
below the ground. The simplest way 
of doing this is to apply the preserva- 
tives like paint, with a brush. 

This method was used to a consider- 
able extent in some parts of this coun- 
try from 1900 to 1905. The results did 
not in all cases prove beneficial. When 
the preservative was applied to poles 
that were seasoned, it appeared to 
postpone decay, whereas, when green 
poles were treated, no benefit resulted, 
and in some cases decay appeared to 
be hastened. 

A line of experimentation which has 
been caried out in co-operation with 
the Forest Service has been the treat- 
ment of pole butts with dead oil of 
coal-tar by the open-tank process. 
With this method the butts of the poles 
are placed in tanks and covered with 
dead oil to a point about one foot above 
the ground line. The oil is then heated 
above the boiling point of water, eith- 
er by means of steam pipes within the 
tank or by a fire built beneath it. This 
converts the water in the wood cells 
into steam, most of which escapes by 
bubbling through the oil. The air in 
the wood cells it also expanded and 
expelled. 

After the pole has been thoroughly 
heated in this manner, the oil is either 
allowed to cool or the poles are trans- 
ferred to another tank containing cold 
oil. In either case the effect is to form 
a partial vacuum in the wood cells, al- 
lowing the oil to be forced into the 
timber by atmospheric pressure. A 
considerable number of poles have been 
treated by this method. These poles 
are now under observation, and it is 
hoped before many years to have con- 
clusive evidence as to the value of the 
treatment. 

It has been shown that although the 
lighter distilling constituents of the 
oil tend slowly to eseape from the por- 
tion of the pole above the ground, the 
composition of the oil in the portion of 
the pole at the grund line and below 
is pratically unchanged after ten years. 

It is also a fact that creosoted wood 
poles are practically free from attack 
by woodpeckers. In some sections of the 
country, notably in the Eastern Central 


—inforced 


States, Texas, Arizona, and California 
the destruction of poles by woodpeck- 
ers is a serious matter. Some wood- 
pecker holes are three or four inches in 


diameter and four or five inches deep. 


In some cases, they destroy the poles 
in only a few months, so weakening 
the pole that it may be dangerous for 
a lineman to elimb it. 

The economy of treating pole butts 
with preservatives is closely connected 
with another question, namely, that of 
extending the life of poles, which have 
become rotted at the ground, by some 
form of reinforcement. These have 
consisted in general of setting a stub 
of new timber close alongside the old 
pole and binding the pole and the stub 
together by means of twisted wire 
wrappings. 

As a result of various tests three 
styles of stub reinforcement, differing 
from each other in the method of at- 
taching the stub to the pole, have been 
adopted. The simplest form used for 
the lighter and less important lines 
makes use of the old plan of wire wrap- 
pings alone, although some improve- 
ments have been made in the method 
of applying the wrappings. For the 
more important lines, the wire wrap- 
pings are supplemented by two bolts 
extending through both pole and stub. 


Special tightening bolts are provid- 
ed for the wire wrappings. In some 


portions of the country creosoted yel- 
low-pine stubs promise the best econ- 
my. In other places there are found 
local timbers which, although not 
growing in the proper size for poles, 
may yet possess good strength and 
long life. 
REINFORCED CONCRETE POLES. 

The great advanees in the use of re- 
eonerete which have been 
made in reeent vears have set many 
people at work designing and build- 
ing conerete poles. The results thus 
far obtained show that the poles are 
remarkably uniform in strength, and 
that their actual breaking loads are 
close to the computed values. 

The poles are square in section and 
are hollow. They taper from twelve 
inches at the butt to six inches at the 
top. The walls are about two inches 
thick. Different amounts and kinds of 
steel reinforcements have been used. 
As a fair average of all the poles it can 
be said that the weight is about 2.000 
pounds, of which about 300 pounds is 
steel and 1,700 pounds concrete. Cedar 


ELECTRICAL REVIEW AND WESTERN ELECTRICIAN 591 


and chestnut poles of equal height and 
strength weigh about 500 and 1,000 
pounds respectively. The poles will 
probably cost about $10 as against $5 
for cedar poles. These figures do not 
take into account the costs of transpor- 
tation and erection. 

A considerable number of these poles 
will be made and erected, in order that 
experience may be had as to the effect 
upon them of stresses, vibrations, frost, 
lightning, and other actions of the ele- 
ments. If, as there is every reason to 
expect, the prices of wooden poles con- 
tinue to increase, a stronger case can 
be made out in the future for concrete 
poles than at the present time. So 
far as can now be seen, for a number 
of vears to come, their use will be re- 
stricted to especially important lines 
and to permanently located poles in ex- 
change work, such as poles for interior 
block distribution. 

CROSS-ARMS. 

At one tine Norway pine was used 
almost exclusively for cross-arms. The 
cutting off of the Norway pine forests 
has, however, made the price of this 
timber so high that it is no longer used 
to any considerable extent for cross- 
arms. About ten years ago yellow pine 
was introduced as a cross-arm material. 
This wood in its natural state does not 
have the necessary life, and ecross-arms 
of vellow pme are therefore treated 
with dead oil of coal-tar. At the pres- 
ent day these ereosoted vellow pine 
eross-arms form a large portion of the 
total supply. 

With the opening up of the Western 
forests, Douglas fir has entered into the 
field as a cross-arm material, and a 
large number of these arms are now he. 
ing used. Other timbers are from time 
to time being investigated for use for 
cross-arms, and experimental installa- 
tions of cross-arms of evpress and gum 
timber are now under observation. The 
strength of ten-pin ereosoted pine 
standard cross-arms is such that they 
will sustain a downward load of abont 
230 to 300 pounds at each pin. 

INSULATOR PINS. 

Locust is pre-eminently the best 
wood for insulator pins. It is not only 
of high strength, but also of long life, 
and possesses the valuable property of 
high resistance to decay even when in 
contact with decayed wood. Locust 
suitable for pins does not grow in for- 
ests. Seattered specimens are encoun- 
tered here and there, frequently in al- 
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most inaccessible places. Locust tim- 
ber, therefore, is not cut by organized 
gangs, but by the farmers who have a 
few scattered trees on their land and 
who oftentimes cut the timber into bil- 
lets which are accepted at the country 
stores in trade. In other cases, the 
farmers send their billets directly to 
the pin manufacturers. In either case 
the farmer cuts and delivers his billets 
only when he has nothing else to do. 

Although steel insulator pins have 
been largely used in telegraph work, 
they have not commended themselves 
for use in telephone construction. Lo- 
cust pins have an average breaking 
strength of about 1,200 pounds. The 
usual form of steel pin bends under a 
load of about 700 pounds. Moreover, 
steel pins cost from two to three times 
as much as wooden pins, are more ex- 
pensive to place in the arms, and have 
a shorter length of life. 


LINE WIRE. 

Iron wire is used in many sections 
of the country for exchange lines, cen- 
ter-checking lines, and for short and 
comparatively unimportant toll lines. 
In the Central and Rocky Mountain 
states iron wire has usually a life of 
from ten to twenty years, and there 
are some exceptionally dry sections 
where still longer life is obtainable. 
Iron wire of the grade that is usually 
employed has a tensile strength of 
about 55,000 pounds to the square inch 
and elongates about twelve to fifteen 
per cent of its length before breaking. 

The hard-drawn copper wire, which 
constitutes the bulk of the wire plant, 
has a tensile strength of from 62,000 to 
65,000 pounds per square inch, and will 
elongate about one per cent of its 
length before breaking. 

On account of the fact that wires 
expand at high temperatures and con- 
tract at low temperatures, the tempera- 
ture has to be taken into account in 
stringing wires. If wires strung in the 
summer are stretched too tightly, they 
are liable to break in winter as the re- 
sult of contraction. Aside from the 
temperature effects the actions which 
occur in a span of wire under load are 
very complicated. For a span of given 
length the stress in the wire diminishes 
as the sag increases. Owing to the elas- 
ticity of the wire, when it is subjected 
to load, as by sleet, it stretches. The 
increase in length due to this stretch 
allows it to sag more than before. This 
increase in the sag tends to relieve the 
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ioad. A condition of equilibrium is 
therefore reached where all the stresses 
are balanced. 

The behavior of the wire under any 
given conditions can be very accurately 
computed. For the ordinary span of 
130 feet the specified sag at sixty de- 
grees Fahrenheit is seven inches. Due 
to contraction this decreases to about 
four inches at zero Fahrenheit. The 
stretch of one per cent is sufficient to 
allow the sag to increase to six or seven 
feet before the wire breaks. The spe- 
cified sags are such that the wires un- 
der the loads due to wind pressure and 
sleet have about the same factor of 
safety as the pole lines. 

——_—-+-@-_____- 
Telephone Profits in France. 
To THE EDITOR: 

The articles on ‘‘The History of the 
Telephone,’’ by Mr. Herbert N. Casson, 
now appearing in the ELECTRICAL RE- 
VIEW AND WESTERN ELECTRICIAN, must 
greatly interest all telephone men. 

I notice in the article on ‘‘The Tele- 
phone in Foreign Countries,” which 
appeared in your issue for August 6, 
it is stated that the French govern- 
ment clears a net profit of $3,000,000 
from its telephone monopoly. This, I 
think, is an inaccurate statement, and 
it seems to me likely that the author 
of the articles has made some confu- 
sion in his figures. 

As a matter of fact, the French De- 
partment of Public Works, which 
controls the Postal Department, keeps 
no separate accounts for posts, tele- 
graphs and telephones, but lumps the 
three services together. It is one of 
the grievances of the Association of 
Telephone Subscribers in Paris, which 
has done so much during the past five 
years to bring the causes of the in- 
efficiency of the French telephone serv- 
ice into the light of day, that the ac- 
counts of the telephone service are 
not kept separate from those of the 
post and telegraph, so that the public 
might know the real financial results 
of the telephone department. As mat- 
ters are now it is a standing reproach, 
reiterated almost every year by the Re- 
porter of the Budget of Posts, Tele- 
graph and Telephones, that the French 
administration does not know what the 
telephone system of France has cost, 
what it brings in or how much it costs 
to operate. 

The figures given by Mr. Casson as 
representing the annual profits of the 
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telephone monopoly in France I think 
are exaggerated. Indeed, as govern. 
ment administration is usually every- 
where more costly than commercial 
management, I should imagine that 
there is no real profit on the telephone 
service in France. However that may 
be, the authentic figures for the total 
revenue and expenditure of the entire 
French Department of Posts, Tele- 
graphs and Telephones for the last 
year for which the accounts are avail- 
able are: Gross receipts, $69,183,200, 
and total expenditure, $63,501,200, 
leaving a balance of revenue over ex- 
penditure for the combined three serv- 
ices of $5,682,000. As in the large 
European countries, the postal service 
is by far the most profitable part of 
the business and the telegraphs and 
telephones are usually run at a loss, 
I think it is unlikely that three-fifths 
of the annual surplus of the French 
Post Office can be attributed to the 
telephone. 
HERBERT Laws WEBB. 
London, August 18, 1910. 


————_-_a--o—_—_ 
Telegraph Rates Reduced. 

The Italian Government recently 
enacted a law reducing telegraph 
rates, which were much higher than the 
rates of other European countries. 
The new law goes into effect on De- 
cember 1 and will provide for rates 
as follows: Ordinary telegram, mini- 
mum ten words, sixty centesim 
($0.115), with $0.01 for each addi- 
tional word; urgent telegrams (former 
rate three times that for ordinary mes- 
sage), 1.8 lire ($.347), with $0.03 for 
each additional word above ten. The 
rates for ordinary and urgent tele 
graphic money orders are respectively 
the same as above. Ordinary tele- 
grams directed to newspapers or Press 
agencies from 9 p. m. to 6 a. m. ar 
charged $0.115 for twenty words and 
$0.01 for each additional two words. 


ene oe ree 
Free Telephones for Prisoners. 

The telephone has, through a recent 
order of Police Commissioner Baker, 
of New York, removed one source of 
petty police graft. By this order each 
prisoner is permitted to call up three 
numbers in the city limits in MS 
search for help. Formerly the prisoner 
was allowed to communicate only at 
the discretion of the officers and was 
often charged good fees for pen and 
ink or messenger service. 
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ELECTROLYTIC REFINING OF 
COPPER.: 


BY G. H. BLAKEMORE. 


The credit of establishing the first 
plant for the treatment of auro-argen- 
tiferous copper in New South Wales 
belongs to the Great Cobar Syndicate, 
which erected a plant nine or ten years 
ago. 

The works at Lithgow include six 
tandem engines, each developing about 


ndustrial Power 


The plant is not at all modern or 
up-to-date in its machinery, and it will 
no doubt be replaced before long with 
a plant capable of supplying a greater 
amperage per square foot of cathode 
surface than is at present commercially 
attainable. With water costing but 
eight cents per 1,000 (British) gallons 
delivered at the works, and coal for 
$0.68 to $0.75 per ton in the boiler coal- 
bins, there is not any great saving to 
be made in the coal and water bills, 
even with high-grade engines fitted 


FIGS. 1 TO 7.—DETAILS OF ELECTROLYTIC REFINING PLANT. 


100 electrical horsepower. These belt- 
drive six shunt-wound four-pole dyna- 
mos each of sixty volts and 1,200 am- 
peres at 350 revolutions, and one dy- 
namo of twenty-five volts and 600 am- 
peres at 450 revolutions. Steam power 
is supplied from multitubular boilers at 
a pressure of 120 pounds per square 
inch. | 

1 Abstract from the Proceedings of the Aus- 


tralasian Institute of Mining Engineers, Febru- 
ary, 1910, 


with the latest thing in condensers. 
Where the saving is to be made is in 
increasing the amperage to get a great- 
er output of copper per tank, and so 
materially reduce the stocks of copper 
in course of treatment and, consequent- 
ly, the costs for interest. 

The six large dynamos deposit cop- 
per from copper anodes; the small one, 
using insoluble lead anodes, takes the 
excess copper from the solution or 
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electrolyte, as no bluestone to any ex- 
tent is made in the works. 

Three of the large dynamos have 
ninety-six tanks or depositing vats con- 
nected, and three have 128 tanks each. 
All the dynamos could carry 144 tanks 
each. The size of the tanks and system 
of insulation and circulation are shown 
in the accompanying figures. 

The electrical connections are copper 
bars a (Fig. 1), cast on the premises, 
of a section about four square inches. 
They are much too large, but they were 
made so purposely to insure that no 
undue resistance occurred in the con- 
nections. The cross connections, b 
(Fig. 2), from the positive bars and 
negative bars are made at the works, 
and consist of a copper head c being 
cast on a seven-eighths-inch copper. 
pipe, long enough to give contact for the 
cathodes or anodes. Strength to carry 
the weight is obtained by a five-eighths 
iron bar d inserted into the pipe. The 
iron bar is long enough to project out 
of the copper pipe a few inches, so as 
to rest on a glass block e on the wall of 
the vat. Theoretically speaking, one 
square inch of cross-section in a copper 
lead is supposed to be large enough to 
convey 1,000 amperes of current. 

Each vat carries nine large anodes f 
(ig. 3), and nine cathode bars with 
two cathodes g (Fig. 2), on each. The 
vats are made of Oregon pine, the sep- 
arate bodies being dipped for about ten 
minutes in boiling paraffin wax of a 
melting point of 140 degrees Fahren- 
heit. They are lined with lead sheet 
of six pounds to the square foot, the 
lining being brought over the top edge 
of the tank to preserve the wood from 
the attack of the strongly acid elec- 
trolyte. The fall of level between tanks 
is three inches, the liquor or electro- 
lyte flowing from one tank to the other 
in cascade fashion. The electrolyte es- 
capes from one tank to the other 
through a compound pipe h, the first 
part of which is lead, burnt on the lin- 
ing of the delivery tank and projecting 
beyond the wall of the tank sufficiently 
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far to allow of joining on a piece of 
good quality rubber hose, which, at the 
other end, takes a glass tube of about 
One inch internal diameter. To a cer- 
tain extent the leakage of current from 
tank to tank is thus stopped by the 
glass pipe acting as an insulator. 

The first secret of electrolytic refin- 
ing is efficient insulation. It is also the 
most important. The tanks must be 
efficiently insulated from one another 
as described above. The conductors are 
insulated from the tanks by their re&t- 
ing in glazed porcelain holders 7 held 
in brackets on the outside walls of the 
tanks. From the earth the tanks or 
vats are insulated in the following way: 
Six brick piers are built up to the height 
required; on them rest square blocks 7 
(Fig. 5), of Oregon pine treated with 
boiling paraffin wax, and fitting on 
these blocks are square glass drip insul- 
ators k of the type used in storage bat- 
teries. On the top of each row of three 
piers, finished as described, is laid a 
piece of hardwood J treated with paraf- 
fiu, making a seating for the tank, 
which rests directly on the wooden 
joists. The vat or tank can be got at 
on all sides and the bottom, and if any 
leak of electrolyte occurs it can be read- 
ily seen and the tank removed for re- 
pairs. Cleanliness is the next secret. 
All connections must be kept clean and 
bright. A little emery cloth in the 
hands of interested employees will at- 
tend to this part of the process. 

The electrolyte flows from one tank 
to another in each row until at each 
eighth tank the overflow delivers into 
the sump launder m (Fig. 7), which 
returns the escaped electrolyte back to 
the collecting tanks, from whence it is 
elevated by compressed air to sand 
filters.. These in turn deliver it to feed 
tanks, supplying fresh electrolyte to all 
rows of tanks. Every eight tanks, 
therefore, in each row of tanks have 
their own supply of electrolyte. This 
is done with a view of equalizing the 
temperature of the electrolyte. The 
flow of electrolyte to the leading tank 
in each series of eight tanks is approxi- 
mately one and one-half gallons per 
minute. 

The sand filter mentioned is for re- 
moving the small quantity of slime car- 
rying silver and gold, which is in sus- 
pension. | 

The average of nine assays of the 
electrolyte before and after filtering it 
is as follows: Before filtering, grains 
per gallon: Gold, 0.023; silver, 0.159. 
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After filtering, grains per gallon: Gold, 
0.0009 ; silver, 0.0071. 

The third secret is the temperature 
of the electrolyte; the lower the tem- 
perature the greater the resistance to 
the passing of the electrical current. 
The height of temperature is hmited 
according to circumstances of construc- 
tion of tanks. At Lithgow it is about 
120 to 180 degrees Fahrenheit. This 
temperature is obtained by passing 
waste steam through hard-lead coils, 
which are placed in the supply tanks. 
It is quite easy to maintain a regular 
temperature. Besides materially reduc- 
ing the resistance offered to the passage 
of the electrical current, the increased 
temperature causes a more even deposit 
of copper on the cathode, especially 
where the free acid content of the elec- 
trolyte is above eight per cent. With 
the electrolyte at, say, eighty degrees 
Fahrenheit, and eight per cent free 
acid, the face of the cathode would in 
a few hours be covered with a growth 
of copper in hairlike form, projecting 
in all directions in the electrolyte, the 
almost immediate consequence being a 
large number of short-circuits between 
each anode and cathode. If the tem- 
perature is low the acid contents must 
be lowered to avoid this occurrence, so 
that the resistance of the cool electro- 
lyte is made still greater by reducing 
the acid contents. Theoretically speak- 
ing, hot liquors redissolve some copper. 
Tests made and reported by Gore show 
that in a cold liquor more copper is 
deposited than in a hot one, but the 
writer is absolutely satisfied that the 
tests given by Gore on page 124 of his 
book, on hot and cold acidified solution 
of pure cupric sulphate, are incorrect, 
or made under wrong premises, for if 
he or anyone else could recover from a 
cold solution seventy-five per cent more 
copper than from a hot one, then the 
present accepted figures of electro- 
chemical equivalents would have to be 
recalculated. With a strongly acid 
electrolyte a high temperature is an ab- 
solute necessity, and whatever the loss 
of copper by resolution may be, it is 
more than paid for by the great reduc- 
tion in resistance to the current and 
conseyuent larger output of copper 
than from a cold solution. The writer 
does not think that the form of the ex- 
periments quoted by Gore, and made 
with hot and cold solutions, is one that 
will give correct information. Gore 
takes the metal and secs what the loss 
is in a cold acidified solution, and what 
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it is in a hot acidified solution, and the 
results quoted are apt to mislead peo- 
ple. The factor of an electric current 
passing in a hot solution makes all the 
ufference. At Lithgow, by raising the 
acid contents of the electrolyte and the 
temperature and seeing to the insula- 
tion, the plant can now turn out 150 
tons of electrolytic copper per week. 
With low acid and cold solution the 
same plant never exceeds eighty tons 
of output per week. The theoretical 
output of the plant, according to Gore’s 
formula, is as follows: 

Deposited per ampere-hour, 18.1164 
grains copper. 

Dynamo, 60 volts and 1,200 amperes. 
Therefore 1,200 amperes X 18.1164 = 
21,739,680 grains = 3.1056 pounds X 
24 hours = 74.534 pounds per tank for 
24 hours; 288 + 384 tanks = 672 tanks 
X 74.534 pounds X 7 days = 156 tons 
per week, theoretical output. 

Geipel and Kilgour’s formula is: 
168 hours 1,200 amperes X 2.596 Ibs. 
E ~ 1,000 

Answer multiplied by. tanks = out- 
put, 157 tons. 

Hence, if the theoretical output for 
672 tanks, not allowing anything for 
electrical loss, is 150 tons, and the pos- 
sible output is 157 tons, it is quite clear 
that Gore’s tests, showing seventy-five 
per cent depositing increase for cold 
solutions over hot solutions are woeful- 
ly wrong. It may be a misprint, but 
in the absence of an extensive liter- 
ature on electrolytic refining a person 
who is groping his way along hesitates 
to try hot solutions in the face of such 
apparently positive proofs as to the low 
efficiency obtained from hot solutions. 
Since hot solutions have been used the 
resistance drop per tank has become less 
than 0.40 volt, so that although the 
present tanks number 672 it would be 
easily possible to use 864 tanks, and m 
that case the output of the plant would 
be about 200 tons of electrolytic copper 
per week. These figures demonstrate 
the very great importance of high tem- 
perature and high free acid in the elec- 
trolyte. The two things are so depend- 
ent on the existence of each other that 
one hardly knows which to attach the 
most importance to, viz.: high temper 
ature or high acid. One thing can be 
said, viz.: that the limit of free acid 
contents is reached at about fourteen to 
fifteen per cent, but the writer does 
not know what is the limit of tempera 
ture. Up to 135 degrees Farenheit has 
been used at Lithgow with excellent 
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effect. If it could be arranged the writ- 
er would work with much hotter solu- 
tions than 120 degrees Fahrenheit; in 
fact, to as high a point below actual 
ebullition as could be got, but difficul- 
ties, such as ventilation of rooms and 
construction of tanks would have to be 
overcome. These are easy in a new 
construction, but not in old buildings. 
Strong convection currents might pre- 
vent temperatures much higher than 
150 to 160 degrees Fahrenheit being 
used, for such currents might prevent 
the slime settling down properly and 
lead to gold and silver losses in the 
cathodes. 

A further important effect of the hot 
electrolyte is that the slime containing 
the gold and silver with the insoluble 
impurities contains much less copper. 
This effect is also assisted by a high 
percentage of free sulphuric acid in the 
electrolyte; still, the chief element of 
Importance is a hot electrolyte. The 
following experiments will show clearly 
the importance of heating the liquor 
to bring about a reduction of the cop- 
per in the slime. 

The test was made on one series of 
eight tanks. No. 1 tank was fed with 
electrolyte at a temperature of 120 de- 
grees Fahrenheit. The electrolyte over- 
towed from that tank through No. 2, 
successively, down to No. 8. The es- 
caping electrolyte at No. 8 showed a 
temperature of ninety degrees Fahren- 
heit. The fall of temperature was 
therefore thirty degrees. The eight 
tanks were run for several weeks and 
then the mud in each was analyzed, 


with the following results: 


Copper Gold Silver 


NO 1 tank arre rerers JATI 4.665 27.835 
No. 2 tank........... 22.75 4.550 26.500 
No, 3 tank........... 2 “00 2.910 18.510 
No. 4 tank........... 4u.00 2 830 17.770 
No. 5 tank.......0.0. 63.10 1.550 9.050 
NO. 6 tanKk........06. 66.10 1.035 6.835 
No. 7 tank........... 70.30 905 5.545 
No. 8 tank........... 72.40 X50 5.400 


These figures forcibly demonstrate 
the faet that a properly constructed 
eleetrolytie refinery should have hot 
electrolyte fed into every tank, or at 
least into every two tanks. Although 
the anodes were the same value in all 
the tanks, note the difference in value 
hetween the slimes in No. 1 and No. 8 
tanks due entirely to the difference of 
temperature in the electrolyte. Each 
vat is separately agitated by a jet of 
compressed air at the low pressure of 
five pounds per square inch, by means 
of a small air pump n (Fig. 7), made 
Out of three-quarters-inch lead pipe, 
reaching to within six inches of the 
bottom. The detail is shown in Fig. 4. 


The air is led to the bottom of the 
pump by means of a one-quarter-inch 
diameter composition gas pipe. The end 
of this one-quarter-inch pipe is turned 
up so as to discharge the air upwards 
Into a three-quarters-inch lead pipe. 
The expansion of the air lifts the liquor 
as in a Pohle air lift, and discharges it 
at the surface, doing two things in one 
Operation, viz.: aerating the electrolyte 
and mixing it. If no agitator of this 
type is used the electrolyte has the 
marked tendeney to separate into two 
layers, the lower one being heavy in 
sulphate of copper and low in free acid 
and the top layer high in free acid and 
low in sulphate of copper. The damage 
done by this state of affairs is, first. 
the bottom laver may get so strong as 
to erystalize out bluestone ; and, second- 
ly, at the junction of the two lavers of 
liquor the anodes especially will be cut 
in halves by the more intense action of 
the top acid liquor; or, if this does not 
happen, the copper in the top half of 
the eathode is gradually dissolved 
away, whilst the lower half of the ca- 
thode becomes rapidly thicker. When 
this is happening, and the lower half 
of the electrolyte commences to erystal- 
ize out bluestone, the workmen may 
easily have an opportunity of seeing 
some electrical fireworks from a heavy 
short-cirewit. Such things do not hap- 
pen in properly constructed or prop- 
erly cared-for plants, but there are 
places where they have occurred. Where 
tanks have been standing for some days 
waiting to be charged with anodes this 
separation of liquid sometimes occurs, 
and, even though the air agitation is 
started at once, the pipe being small, 
it takes time to mix a separated solu- 
tion. In such tanks after the current 
is connected one will occasionally find 
the solution boiling, but a water hose 
put into the bottom of the tank for a 
few minutes will stir up the heavy so- 
lution and stop the boiling in the tank. 
The aeration of the liquid tends to ox- 
idize some of the impurities, such as 
antimony, whieh gather in the electro- 
lyte. 

The next seeret of importance is the 
composition of the electrolyte. At Lith- 
gow approximately the following com- 
position was used: 

Free sulphurie acid, twelve per cent. 
Bluestone, fourteen per cent. Specifie 
gravity, 1.18 per cent. 

As before stated, low acid increases 
the resistance of the electrolyte, and the 
copper deposited on the cathode, in- 
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stead of being all metallic, is a mix- 
ture of metallie copper and cuprous ox- 
ide, whilst a large amount of oxide of 
copper precipitates with the gold and 
silver slime. The‘gold and silver mud 
consequently may eontain as much as 
eighty per cent of copper, whilst the 
eathode copper is brittle from the pres- 
ence of oxide of copper. Instead of 
its color being bright pink it will be 
dark brown, especially after being in 
the air a short time. This action will 
commence if the acid falls below about 
3.9 per cent in the electrolyte. The 
conductivity of such a cathode is low; 
in fact, a low pereentage of free acid 
produces copper of inferior quality, for 
there is not enough acid present to 
keep the impurities from redepositing. 
If the acid is too high, polarization 
troubles are set up. The author has 
found that a free-acid content of about 
twelve or thirteen per cent was safe. 
and good work was obtained with the 
amperage he worked at, which was 
from twelve to fourteen amperes per 
square foot of cathode surface. 

The rough or blister copper is first 
of all refined in reverberatory furnaces 
to bring it up to about 99.4 to 99.6 
per cent of copper; its gold contents 
may vary from two to four ounees and 
the silver from fifteen to twenty oune- 
es. It is cast into anodes of the shape 
and size shown in Fig. 3. The weight 
of the anode which is used for straight- 
out electrolysis is about 200 pounds, 
and the anodes used for making skins 
or starting sheets weigh 300 pounds. 
Having the tanks or vats all filled with 
hot electrolyte, the first thing done is 
to hang in each tank nine anodes with 
one lug resting on the positive lead 
and the other on a glass block. There 
are two cathode sheets between each 
anode, or eighteen starting sheets in a 
tank. The two sheets were ealled one 
cathode. The size‘of each sheet is 
roughly two feet two and one-half 
Inches long by twelve and = one-half 
Inches wide, about 4.6 square feet of 
surface for one sheet, or 9.2 synare feet 
of surface for each double eathode. If 
the dynamo is running up to 1,200 am- 
peres and there are nine cathodes in 
each vat, then 9 cathodes X 9.2 square 
feet = 82.8 square feet of cathode sur- 
face, and the amperes per square foot 
of cathode surface are 1,200 — 82.8 — 
14.5 amperes. As high as twenty-two 
amperes per square foot have heen 
used, but with a small initial amperage 
of 1,200 dt meant-reducing the eathode 
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surface to about six double cathodes 
per tank, and if six cathodes were 
used, then when cathodes had to be re- 
moved it was quite possible the men 
might take out too many at once. For 
instance, if two were taken out the 
amperage would have run up to thirty 
amperes per square foot on the four left 
in. Such a high amperage caused very 
rough deposition of copper and required 
considerably more attention to avoid 
short-circuits of a dangerous character. 
It is a case of cost of attention versus 
cost of interest on copper tied up in 
the tanks. With the high amperage 
more risks have to be taken with rede- 
position of impurities. About twenty 
amperes per square foot is a nice work- 
ing current, and the alteration of the 
plant to get this amperage will no 
doubt be done in the near future. The 
space between the face of each skin 
or starting sheet and the anode is two 
and one-quarter inches (Figs. 6 and 7). 
The skins are slung by copper hooks 
p on to the cathode bar, one end of 
which rests on the negative lead and the 
other end on a glass block standing on 
the wall of the tank. When sixty tanks 
are filled in this manner the engine 
is started slowly. If put at full speed 
too soon the current may easily buckle 
the thin starting sheets. In a few days 
these have increased in thickness by 
copper deposited, and the engine can 
be speeded up. More tanks are added 
‘until the full complement of vats is con- 
nected. The system of tank arrange- 
ment used is the multiple. It is ar- 
ranged that all the cathodes are with- 
drawn from the vats or tanks during 
fourteen days time. This is done to 
avoid short-circuits, practice having 
shown that by removing a regular num- 
ber of cathodes daily, the cathodes are 
removed before the nobby excrescences 
grow large enough to touch the anodes 
and cause loss of current by short-cir- 
cuits. A short-circuit can usually be 
found by touch on an anode or a ca- 
thode, and there is little danger of 
shock with low-voltage dynamos. Oc- 
easionally, if gross neglect has occurred, 
the anode or cathode will be hot enough 
to blister the skin, but if one is observ- 
ant, the dark color of the head of the 
cathode connection will indicate that 
it is too hot to touch. The anode must 
clear the lead sheet lining of the tank 
by about one inch; the bottom edge of 
the anode is about six inches from the 
hottom of the tank. The cathode start- 
ing sheets or skins are a little longer 
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than the anodes, to avoid cutting off 
the lower part of the anodes by the ac- 
tion of the current. If the connec- 
tions are kept clean and the cathodes 
are removed regularly in even num- 
bers each day, so as to insure the whole 
being removed in fourteen days, they 
grow evenly, the anode is dissolved 
evenly, and short-circuits are not com- 
mon. It is to be noted that all these 
remarks refer to the plant being de- 
scribed ; conditions of work must vary 
with different voltages, amperages and 
equipment. Improvements in a great 
many directions could be made if the 
opportunity of a new plant ever arose. 
Higher amperages would compel the re- 
moval of the cathodes oftener than once 
in fourteen days, or a different system 
of removing them and higher voltages 
would prevent rough and ready meth- 
ods of finding short-circuits with the 
touch of the hand. 

In about three weeks the anodes are 
eaten out so thin that the remnant has 
to be removed. As they begin to be 
attacked the insoluble impurities in the 
copper, which are mostly gold, silver, 
selenium, etc., show on the face of the 
anode as a dark greenish slime, which 
slides off at irregular intervals to the 
bottom of the tank. Iron goes into so- 
lution. With the mud goes a certain 
amount of copper in the shape of very 
fine particles, together with scrap cop- 
per from the anodes. The presence of 
this mud on the faces of the anode 
tends to increase the resistance to the 
current, so that a newly charged tank 
will show a much higher voltage in a 
week than it did at starting. There 
is no profitable way by which this can 
be avoided. If the anodes were 
scrubbed daily it would mean extra 
labor and also fouling the electrolyte 
in the tank with fine particles of the 
mud, which in turn, would get more or 
less enmeshed in the rough, warty faces 
of the cathodes and so cause losses of 
gold and silver in the electrolytic cop- 
per. 

The mud is taken from the tanks at 
regular intervals. In large works it is 
found to be advantageous to run the 
contents of the tank to be cleansed 
straight to a sump, and filter out the 
slime or mud. At Lithgow the top 
layer of clear liquoy is siphoned off, 
the mud recovered by baling it out 
into a lead-lined box on wheels, which 
was taken to the mud-refining room, 
hoisted off the wheels and poured into 
the storage tanks through a copper 
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sieve to remove the coarse particles of 
copper. These are well washed to re- 
duce the mud clinging to them, and 
this so-called ‘‘mud scrap”’ is returned 
at intervals to a reverberatory furnace 
and remelted in separate charges to 
‘‘mud-serap anodes’’ in distinction to 
‘‘serap anodes,’’ or ‘‘ordinary anodes.” 
They are returned again to the elec- 
trolytic plant for separation. The per. 
centage of all the scrap made from the 
depositing tanks totals from eight and 
one-half to nine and one-half per cent 
of the weight of the anodes treated. In 
most American works the percentage is 
from twelve to fifteen, because they 
work on the system of removing a)l the 
anodes at one time. 

The mud, after sieving, is washed 
fairly free from sulphate of copper, 
slowly dried in steel-plate trays, then 
heated to a dull red to get rid of the 
tallow, which had originally adhered to 
the starting skins, and also to alter the 
mechanical condition of the graphite, 
which has also come from the starting 
sheets. Before the practice of heating 
the mud was adopted it was found im- 
possible to get the copper out of the 
mud except after days of boilings with 
sulphuric acid, and even then as much 
as forty per cent of the copper re- 
mained in the residue. It might be 
added that this high percentage of cop- 
per only existed some years ago, before 
it was decided to keep the free acid 
contents of the electrolyte above ten 
per cent. Since the temperature of the 
electrolyte has been raised and kept 
at a regular point and the acid content 
increased, the copper in the mud has 
fallen from above fifty-five per cent to 
as low as 15.5 per cent. 

The mud usually gives an assay of 
about twenty-four to twenty-eight per 
cent copper, which is not in the form 
of sulphate and has to be dissolved out 
with sulphuric acid. After heating the 
mud about 400 pounds of it are boiled 
with 300 pounds of concentrated sul- 
phuric acid of 1.830 specific gravity in 
a cast-iron pan covered with a hood. 
In about four hours the copper is dis- 
solved to as low as 0.3 per cent. The 
residue is then washed, dried and fused 
in a small cupel furnace with carbon- 
ate of soda to Dore bullion, which us- 
ually assays about twelve to sixteen Poe 
cent gold and eighty-two to eighty-six 
per cent silver. 

The total cost to treat the mud, cal- 
culated per ounce of bullion produced, 
is about 4.42 cents. 
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SYNCHRONOUS MotTors.—Does chang- 
ing the field current of a synchronous 
motor change its speed? If not, how 
can the speed be changed? If the field 
circuit is suddenly broken, will the mo- 
tor stop?—S. M. H., Belvidere, IN. 


Changing the field current of a syn- 
chronous motor does not affect its speed, 
because the latter is constant and is 
dependent only on the frequency of the 
circuit and the number of poles of the 
motor. Variation of field current does, 
however, affect the phase relation of the 
electromotive force and current sup- 
plied; strengthening the field causes a 
lagging current to be brought into 
phase and even to lead the electromot- 
ive force. It is not practicable to change 
the speed of a synchronous motor while 
operating, because to do so would re- 
quire changing the frequency of the 
entire circuit ; the speed can be changed 
by an inverse change in the number of 
poles, but this requires reconstruction 
of the field. If the motor has no load, 
or a light load, it will not stop when 
the field current ceases, but continue to 
run as an induction motor at a little 
below synchronous speed; should the 
motor be heavily loaded, it will prob- 
ably stop, because its torque as an in- 
duction motor is very small. 


‘COPEN WIRELESS’? TELEPHONE Sys- 


TEM.—Recently I heard of a so-called 
“open wireless’’ telephone system, but 
on looking into several books on wire- 
less telegraphy and telephony could 
find no reference to it. Please describe 
it briefly —J. B., Duluth, Minn. 


The ‘‘open wireless’’ telephone sys- 
tem is not a wireless system at all in 
the ordinary sense of the term. It re- 
fers to a method of running the wires 
between a telephone exchange and its 
subscribers. It should more appropri- 
ately be called an all-overhead-cable 
system, because that describes the man- 
ner in which the circuits are distrib- 
uted from the exchange. Tapering 
cable is strung along a pole line, usually 
in the alley. At nearly every pole it 
is tapped and certain circuits are 
branched off from the main cable into 
a smal] cable that passes up to a dis- 
tributing box near the top of the pole. 


Jumper wires lead from this box to a 
cross-arm, and from this relatively 
short exposed wire circuits are carried 
to the subscribers in the adjoining 
houses. The system is thus ‘‘wireless’’ 
in having no exposed and complicated 
mass of wires on the pole lines. It is, 
therefore, not so unsightly and is freer 
from disturbance by storms. 


SYNCHRONOUS IMPEDANCE; LARGEST 
TURBO-GENERATORS.—(1) Kindly give 
me the definition of the term ‘‘synchro- 
nous impedance.’’ How is it used and 
where? (2) What is the largest turbo- 
generator used today?—R. B., Jr., 
Washington, D. C. 

(1) When an alternating-current gen- 
erator runs at full load it gives a lower 
terminal voltage than it does at no load, 
the speed and field current being as- 
sumed to remain constant. This drop 
in voltage is due to the armature re- 
sistance and inductance, which the load 
current encounters at the expense of 
some copper drop and inductive drop; 
it is also due to the demagnetizing and 
distorting effects of armature reaction, 
which decrease the flux and therefore 
the voltage generated. The combina- 
tion of all these effects is termed syn- 
chronous impedance; it acts just like an 
impedance in series in the external cir- 
cuit. Therefore it can be most readily 
defined as that value of impedance 
which, multiplied by the full-load cur- 
rent, will produce the same volts drop 
as is found between no load and full 
load on an alternating-current genera- 
tor. Because it includes the effects of 
armature reaction the synchronous im- 
pedance is not a physical quantity, oth- 
erwise it would correspond to the ar- 
mature impedance. The armature reac- 
tion effects vary not only with the 
amount of load but with its character, 
decreasing the voltage with lagging 
(inductive) currents and increasing it 
with leading (condensive) currents. 
(2) The largest turbo-generators in use 
at present have a maximum continuous 
rating of 14,000 kilowatts. Machines 
of this capacity were first installed at 
the Quarry Street Station of the Com- 
monwealth Edison Company, of Chi- 
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cago, less than two years ago; since that 
time several other installations of these 
units have been made in some of the 
leading central stations in this country. 
The same company referred to will in- 
stall within a year at its northwest sta- 
tions now under construction several 
turbo-generators having a maximum 
continuous rating of 20,000 kilowatts. 
These are now being built and will be 
the largest prime movers and genera- 
tors ever realized. 


ELectric VEHICLES WitTHouT BAT- 
TERIES.—How is it possible to run an 
electric automobile without storage bat- 
teries? A man in this city claims he 
can do it.—M. R. P., St. Louis, Mo. 


An electric vehicle not connected with 
a power house by means of an overhead 
or underground trolley or by a so-called 
surface-contact system can be operated 
only by means of a self-contained 
source of electric current. This means 
that the vehicle must have a set of 
storage batteries, as nearly all do, or a 
set of primary batteries, which is im- 
practicable, or a generator driven by 
some form of engine. The last type of 
vehicle ig not strictly a pure electric 
vehicle, but a combination, usually of 
the gasoline and electric types, in 
which the electric generator, controller 
and motors take the place of the ordi- 
nary mechanical transmission between 
the engine and the driving wheels. 
Such an electric transmission is of value 
for its ease and flexibility of control. 


MAGNETITE Arc Lamp.—Who invent- 
ed the magnetite arc lamp ?—B. L., Har- 
risburg, Pa. 

The magnetite arc lamp, also known as 
the luminous arc or metallic-flame are, 
was invented by Dr. Chas. P. Stein- 
metz, consulting engineer of the Gen- 
eral Electric Company. 

—— 

Reckoning on the basis of the first 
six months of 1910, the city of Sheffield, 
England, is exporting to the United 
States over $4,000,000 worth of steel 
and steel goods a year, and, notwith- 
standing the high tariff, the trade is 
constantly increasing. 
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New Electrical and Mechanical Apparatus and 


New Models of Waverley Electrics. 

The Waverley Company, of Indian- 
apolis, Ind., announces that its leading 
Waverley electric vehicle for 1911 is 
the new Model 81, a four-passenger 
brougham, resembling in many respects 
last year’s Model 75-C, but with a few 
important differences. The body of 
the ear is built in a single piece, three 
inches wider, the front has swelled side 
panels with rounded front quarter 
Freneh plate glass, and the general 
effect of the car is larger, roomier, more 
luxurious and more distinguished. 

The mechanical equipment includes 
the Waverley high-efficiency shaft 
drive. The principal feature of this 
drive 1s the use of herringbone gears 
connecting parallel shafts, a device pe- 
culiar to the silent Waverley. The con- 
troller is based on the principle of 
knife-blade contacts and has an inter- 
locking device that makes it impossible 
to change the speed direction with the 
power on or to start on any speed but 
the low—thus preventing Jerking and 
jumping when the ear starts. 

Next to this model in the point of 
newness, though actually surpassing it 
in novelty, is Model 78, Waverley elec- 
tric roadster, a car that was introduced 
last year, but only in a tentative form. 
Numerous alterations and improve- 
ments are embodied in this year’s 
model. The body, for instance, is low 
hung. There is a roomy, comfortable 
rumble seat at the rear, with a step to 
reach it by. The length of the car has 
been increased to 114.5 inches and the 
wheel base to ninety-six inches. 

Twenty-five miles an hour is the 
speed available, and the mileage has 
been made adjustable to the needs of 
the owner. If more than a hundred 
miles on a charge is required, the com- 
pany is prepared to equip the car with 
an Edison battery. Minor changes in 
other types have also been made. 

Caa a 


Westinghouse Shipments. 

The Westinghouse Electrice and 
Manufacturing Company has broken its 
record twice in two months. In July the 
shipments were ten per cent greater 
than in any month in the company’s 
history. In August the shipments ex- 
ceeded those of July by $300,000. 


Appliances. 


Warner Timing Apparatus. 

At the automobile races held recently 
at Elgin, Ill., under the auspices of the 
Chicago Motor Club, an electrical de- 
vice for keeping an accurate record of 
the time made by each car was used 
for the first time and attracted a great 
deal of attention. 

The device is known as the Warner 
electrical timing apparatus and is the 
invention of Charles Warner, of the 
Warner Instrument Company, Beloit, 
Wis. A view of the timer is shown in 
the accompanying illustration. 

The race timer is equipped with four 
type wheels, operated like an odometer, 
recording hours, minutes, seconds and 
hundredths of a second. The record is 


made on a paper tape through a carbon 
by small 


ribbon hammers, actuated 


A Real Estate Corporation’s Private 
Telephone System. 

Private telephone systems have come 
to be a part of the office equipment of 
a great many concerns which pride 
themselves upon being up-to-date. The 
accompanying illustrations are views 
of the inter-phone equipment recently 
installed in the offices of the Queens- 
boro Corporation, a large real estate 
concern situated on Broadway, in New 
York City. These instruments, which 
are automatic in their operation, have 
been found to be a great aid in the 
transaction of everyday business by this 
concern. 

Securing an adequate means of inter- 
communication has often been a serious 
problem in the laving out of business 


offices. The fact that various private 
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by electro-magnets, located over the 
type wheels. In the circuit of the mag- 
net that operates the hammer is a relay 
switch operated by another electro-mag- 
net in a circuit that is normally closed. 

A light wire stretched across the 
course a few inches from the ground 
connects to an ingeniously designed 


trap that breaks the circuit when a car 


strikes the wire, releasing the printing 
hammers and making a record of the 
exact elapsed time. A small motor 
which drives the type wheels is electri- 
cally controlled and corrected by an ae- 
curate chronometer. Any variation in 
rotation of driving shaft is corrected 
every second to within one-thousandth 
of a second. The chronometer is shown 
alongside of the timer in the illustra- 
tion. 


offices and desks must necessarily be 
removed some distance from the seat 
of central authority, even though the 
occupant of each of these offices has 
business dealings at all hours of the 
day with his associates in the same con- 
cern, makes necessary the installation 
of some agency through which these 
desks, rooms and offices may be weld- 
ed together into a central organization. 

Here is where the private-line tele- 
phone comes in, since when such a sys- 
tem is in existenee each man finds each 
of his associates no further away from 
him than the instrument at the side of 
his desk. 

There are seven stations in the inter- 
phone system of the Queensboro Corpo- 
ration, recently installed by the West- 
ern Electric Company. One inter-phone 
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is at the side of the auditor's desk, an- 
other is in the office of the sales mana- 
ger. Other sets have been placed in 
the offices of the general manager, the 
treasurer, the assistant secretary-treas 
urer, the bond sales manager and the 
architectural and construction depart- 


the initials of the man at Whose desk 


the corresponding telephone is placed. - 


A buzzer is placed at each set instead 
of a bell. 

If he wishes to consult two or three 
of his department heads, the general 
manager may press the two or three 


FIG. 1.--INTER-IT HONE IN 


ment. The system has been arranged 
so that it may be enlarged at any time 
by the addition of more instruments. 
In all of these rooms but one, hand 
telephone sets of the one-piece type 


AUDITOR'S DEPARTMENT. 


buttons. A conference is started with- 
out anyone leaving his desk. Each of 
the officials of the company has within 
instant reach the records kept by the 
bookkeeping department, employing 


FIG, 2. -INSTALLATION IN PRIVATE OFFICE. 


hrve been installed. The general 
manager uses a desk telephone of the 
familiar type, with receiver mounted 
on the hook. 

The key-boxes with their rows of 
buttons and labels furnish the means 
oi intercommunication. Each connect- 
ing button has on the label at its side 


the method shown in the illustration 
marked Fig. 1. 

This system practieally eliminates 
confusion and waste of time. It per- 
forms the duties that once were left 
for messenger boys, speaking tubes, 
eall-bell signals and other awkward and 
inconvenient methods. 
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Precision Torsion Balances. 

The accompanying illustration is a 
view of the Hartmann & Braun preci- 
sion torsion balance, which is a highly 
developed weighing 
light masses with commercial rapidity 


lustrument for 


combined with precision accuracy. 
Referring to the illustration. a hori- 
zontal staff terminating in conical steel 
pivots which rest in jeweled bearings 
is located in the axis of the evlindrical 
casing, Which is carried by the eolumn 
and tripod support. To this horizon- 
tal staff is secured a pointer and a 
hook-shaped extension, which projects 
from tle case and serves as a support 
for the object to be weighed. The staff 
likewise carries a light aluminum disk, 


PRECISION TORSION BALANCE 


which swings between the jaws of a 
powerful permanent magnet, and thus 
damps oscillations, making the action 
dead-beat. 

Mounted in line with the staff and 
in front of it is a short shaft. which 
carries at its inner end beneath the 
glass cover a pointer, the outer end of 
whieh carries a handle, which is 
clamped to it by means of a thumb- 
screw. The short shaft is coupled to 
the Jeweled staff first named through a 
torson spring, which is not under ten- 
sion when the pointer has been pushed 
around to the zero of its seale if the 
hook carries no load. 

If a weight is hung on the hook, 
the staff will be rotated against the 
torsion spring—and the pointer will 
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sink below zero. By moving the han- 
dle with a left-hand rotation the tor- 
sion of the spring is increased, and 
when it exactly balances the torque 
due to the weight on the hook, the 
pointer will again point to the zero 
mark. When this handle is moved to 
the right as far as it will go, the bal- 
ance is free, and that fact is visible 
upon inspection as the arrow carried 
by the extension of the handle points 
to ‘‘free.’’ Conversely, when it is 
pushed to the left the balance is locked 
and the pointer so indicates. 

Machado & Roller, 203 Broadway, 
New York, are the sole United States 
agents for this instrument. 

——— ++ 
The Willis Watt-hour Meter. 

The watt-hour meters in general use 
on consumers’ premises at the present 
time are a great Improvement over 
those originally introduced and give a 
fairly satisfactory service. But there 
is still room for a considerable improve- 
ment in order to promote harmonious 
relations between the consumer and the 
central-station company serving him. 
For the benefit of the former it is de- 
sirable to simplify the method of re- 
cording the energy consumption, so 
that anyone can tell at a glance exactly 
what the reading of the meter is. For 
the benefit of the company it is desir- 
able to make the meter more secure 
against tampering or theft of current. 
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prehensive guarantees. In this instru- 
ment are embodied the results of his 
extensive experience in meter manufac- 
ture with the largest companies. 

As shown by the accompanying views, 
the Willis meter is a very compact in- 
strument mounted in a glass case, so 
that it is easy to see its interior with- 
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WILLIS METER WITH COVER REMOVED. 


out dismantling. Doubtless the most 
striking feature that is at once notice- 
able is the method of recording the 
meter reading. The ordinary meter 
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For the benefit of both parties it is de- 
sirable to increase the accuracy of the 
instrument at all loads. 

With these objects particularly in 
mind, Prof. G. M. Willis has for a long 
time been working on the design of a 
meter which has recently been per- 
fected and put on the market with com- 


dials are dispensed with and replaced 
by the simple direct-reading system 
used in cyclometers, in counting the 
rotations of machinery, the strokes of 
pumps, ete. 

The reading can always be noted at 
a glance and there is no possibility of 
a number sticking part-way. The num- 
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ber changes are positive and do not 
occur until a full unit of energy has 
been passed through the meter; thus in 
the meter shown herewith the reading 
11 would not change to 12 until twelve 
kilowatt-hours had actually been con- 
sumed, at which moment the change 
would take place instantaneously. The 
reading is also direct because it is 
given in kilowatt-hours without any 
multiplying constant. Thus the diff- 
culties of reading the ordinary meter 
dials accurately are entirely dispensed 
with. 

The Willis meter is of the commu- 
tator-motor type, with an unusually 
light rotating element. Not only is the 
weight on the main bearing relatively 
small, but, in order still further to re- 
duce the friction and wear, a ball bear- 
ing resting in a cup-shaped sapphire 
jewel is used. Friction in the regis- 
tering mechanism is greatly reduced by 
eliminating worm gears, by very accu- 
rate machining of spur gears used, and 
by plating them with gold to prevent 
any possible corrosion. 

As a result of making the friction 
practically negligible, the meter is ex- 
ceptionally accurate throughout all 
ranges of load. It is guaranteed to vary 
not more than one per cent above or 
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below absolute accuracy between full 
load and five per cent of full load. Be- 
cause the wear in the bearings, the 
gears and the commutator is jnsignifi- 
cant, the meter maintains its accuracy 
indefinitely, as has been found in re 
peated tests. However, means are pro- 
vided for making easy adjustments of 
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the resistance and number of turns of 
the starting coil, for which plugs are 
conveniently arranged as shown in the 
accompanying illustrations. This obvi- 
ates the troublesome adjustment of the 
damping magnets. 

Rubber bushings are molded in place 
to fit perfectly in each meter between 
the glass cover and the back of the 
ease. These render the case airtight 
and moistureproof. Thus no dust, 
dampness, fumes or other extraneous 
matter can be introduced into the meter, 
so that any possible corrosion is still 
further prevented. This hermetical seal 
reduces the possibility of tampering 
with the meter. The screws fastening 
the meter to the wall terminate within 
the case, so that no attempts to tilt the 
meter out of plumb can be made with- 
out breaking the seal. Theft of current 
is further guarded against by placing 
the terminal box within the meter case. 

The meter is adapted for use on di- 
rect-current or alternating-current cir- 
cuits and it can be changed from one 
to the other without readjustment or 
calibration. It is also independent of 
temperature changes. 

The Willis meters are made for two- 
wire or three-wire circuits. In the illus- 
tration herewith the connections for 
three-wire meters are shown. For cur- 
rent capacities over 100 amperes shunts 
are used in the main line, thus current 


capacities up to 800 amperes are pro- 
vided for. The pressure circuits are 
built for 55, 110, 220 and 550 volts. 
These meters are manufactured by the 
Willis Electric Meter Company and the 
Federal Electric Company, of Chicago, 
is sole distributor. 


Electric Vehicles Displace Manual 
Labor. 

The users of electric vehicles are fast 
learning that the vehicle and the bat- 
tery it carries ean be made to displace, 
with a very high percentage of saving, 


VIEW OF INTERIOR OF VEHICLE. 


much manual labor necessary in connec- 
tion with the transportation of their 
loads. The coal merchant has found 
that it is far cheaper to dump his load 
of coal by means of a little motor under 
the seat of the truek. The safe dealer 
ean, by the use of an electrice winch, 


ELECTRIC VEHICLE AS IT APPEARS ON THE ROAD. 


deliver his heavy goods into any story 
of a building without the employment 
of eight or ten men to man a hand 
winch. The manufacturer of heavy ma- 
chine tools uses the hoisting winch not 
only for elevating his load at the deliv- 
ery point, but also for loading the 


ELECTRICAL REVIEW AND WESTERN ELECTRICIAN 601 


weighty and bulky articles at the fac- 
tory or storehouse. 

The construction departments of cen- 
tral stations, electric railways and tele- 
phone companies find that they can 
construct lines, set poles, and draw 
Wires and cables with about one-fourth 
the number of helpers if electrie trucks 
with power winches are used. Many 
electric light, telephone and telegraph 
companies are frequently called on to 
remove water from manholes in the un- 
derground service. This was formerly 
done by teaming a hand pump to the 
manhole, and with two or four men to 
man the pump the water was removed 
in the course of an hour or so. The 
Boston Edison Company improved on 
this by placing a gasoline-driven rotary 
pump on a dray, and later this same 
apparatus was placed in one of the 
electric trucks. 

It remained for W. C. Woodward, 
electrical engineer of the Narragansett 
Electric Light Company, of Providence, 
to devise the best means for handling 
manhole pumping. On a solid iron base 
he mounted an eighty-five-volt motor 
connected to a rotary pump. A rheostat 
and wires for connection to the stor- 
age batteries of any of their cars were 
provided. This piece of apparatus can 
be placed in any of the company’s vehi- 
eles, and when the manhole is reached 
the wires are connected to the battery 


VIEW OF PUMP IN ACTION. 


and the water is rapidly pumped out. 

The Boston Edison Electric Illumi- 
nating Company improved on this 
method. They ordered of the General 
Vehicle Company a standard one-ton 
covered wagon fitted with a 225-ampere- 
hour battery in place of the 165-ampere- 
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hour one usually supplied. In the body 


of this vehicle they installed a unit 


consisting of an eighty-five-volt, twenty- 
two-ampere General Electric motor 
direet-connected to a Jager rotary 
pump. This apparatus running at 
1,100 revolutions per minute, consum- 
ing twenty-two amperes, will lift 100 
gallons per minute from its deepest 
manhole. The vehicle can travel forty 
miles, and pump 180,000 gallons of wa- 
ter on a single charge of the battery. 

IWustrations are given showing the 
vehicle as it appears on the road, the 
interior showing pump and motor, and 
the pump in action. A double-pole 
switch is provided so that the pump 
eannot be thrown in while the vehicle 
is running, nor the vehicle while the 
pump is in operation. 


——___-~s-o______ 


The Patterson Wireless Dry-Battery 
Holder. 

in order to eliminate the troubles so 
common in the battery systems of gaso- 
line motor boats, Stanley & Patterson 
of New York have designed and placed 
on the market a wireless dry-battery 
holder which has many features worthy 
of note. This battery holder which 1s 
the result of a careful analysis of exist- 
ing troubles entirely does away with 
loosening connections, bad contacts, ete. 

In this device, a Columbia screw-top 
battery cell without wires or binding 
posts serews into one solid ha rd-rubber 
plate, automatically making all connec- 
tions. The rubber plate forms a sub- 
stantial water-proof cover for the bat- 
tery box. The battery eells are suspend- 
ed from the plate and do not rest on 
any surface where dampness can eol- 


lect. 


An especial feature of the Patterson 


system is the ease with which cells can 
be renewed. No matter how inexper}- 
enced a person may be in electrical mat- 
ters, he can not fail to connect the cell 
properly. 

—____>->—_—_ - 


New Passenger-Counting Device. 

A new mechanical device for regis- 
tering the number of passengers as 
thev pass into the New York subway 
has been installed for trial at the 
Hoboken station. By cutting a stream 


of compressed air, which holds an elec- 


trie eireuit open in an instrument 
across the passageway, each person 


completes the eireuit and 1s regis- 


tered. 
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The ‘‘Slipon’’ Lamp-Cord Adjuster. 

The device described and illustrated 
herewith seems to be a distinct ad- 
vancement in the manufacture of 
lamp-cord adjusters. From an inspec- 
tion of the illustrations it is apparent 
that the device is readily adapted to 
the modern methods of installing drop 
lights. and the manutacturers claim 
that it will not chafe the lamp cord. 

The simplicity, adaptability and 
handiness of the Slipon lamp-cord ad- 
juster are features which have been, 


SLIPON LAMP-CORD ADJUSTER. 


in a large measure, responsible for the 
success with which it has met. It can 
be installed in a very short time, two 
seconds, according to the manufactur- 
ers, without the use of tools, removal 
of socket or cutting of the cord. 

The Slipon adjuster is constructed 
of vitrified porcelain, and is finished 
in white, blaek and green glaze. Itis, 
of course, fireproof and is not easily 
broken. 

One of the accompanying illustra- 
tions show the adjuster when open 


ADJUSTER OPEN—READY FOR INSTALLA- 
- TION. 


ready to be applied to the lamp vord. 
The other illustration shows the de- 
vice closed, its position when in use. 

The Slipon lamp-cord adjuster is 
being manufactured and placed on tne 
market by the National Electric Npe- 
ejalties Company, 20 Broad = Streei. 
New York City. 
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A New Aluminum Alloy. 

A new alloy of aluminum has been 
discovered by H. B. Weeks, head ehem- 
ist of Vieker’s Sons and = Maxim’s 
Works at Barrow, Eng. The alloy, 
which is called duraluminum, is de- 
seribed as being a little heavier than 
pure aluminum, and as strong as steel. 
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Record of Watt-hour Meters That 
Passed Through a Wreck. 

Two earload lots of miscellaneous 
apparatus en route to Denver were re- 
eently received there in bad order, hav- 
ing been damaged in a freight wreck 
on the Colorado & Southern Railway, 
In one of these cars there were 503 
watt-hour meters, and, on account of 
the jolting they had received, it was 
deemed advisable to check part of 
these meters and recalibrate them 
where necessary. The report of the 
test on 261 meters proved so remark- 
able under the conditions that it has 
been tabulated. The following is a de- 
scription of the condition of the car 
containing these meters and of the met- 
ers themselves after the wreck: 

‘The body of the car was almost de- 
molished, the roof having been entire- 
ly torn off and the sides broken in. 
This ear went into the ditch, turned 
completely over, and scattered meters, 
motors, transformers, ete., along the 
railway. The majority of thé watt-hour 
meters arrived with the wooden crates 
missing or badly broken, and there 
were about fifty of the meters which 
Were entirely out of their individual 
packing cases, showing that they had 
received a very severe shaking up. 
There was one instrument in particular 
which was received without any pack- 
ing Whatever. The aluminum case was 
bent all out of shape and the glass 
window broken. Yet this instrument 
checked up accurately with the stand- 
ard.’’ 

The following is a record of the tabu- 
lations made by the manufacturer: 


Precentage of Meters. 


Hither 

Light Full Light or 

Percentage of Error. Load. Load. Full Load 
Over 1%. but within 2% 

ofast or SlOW: wee ae aes 250; 30% 39% 

Over 2% fast or slow.... 15% 5% 17% 

TOAT ote eae ate mes 100% 100% 100% 


Meters found creeping, 9%. 

This record covers 261 meters. Of 
the rest, one meter was too badly de- 
molished to allow of repairs being made 
in Denver, and 241 meters were shipped 
direct to a customer with the under- 
standing that he would check and re- 
calibrate them before putting them 
Into use. 

This record shows in a remarkable 
way that the meters, which were of 
Westinghouse manufacture, were able 
to stand the roughest handling ordi- 
narily possible with any form of ship- 
nrent without impairment of their ar 
curacy, 
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GREAT BRITAIN. 


(Spirial Correspondence.) 

LONDON, SEPTEMBER 2.—A curious mishap has occurred at the 
Brighton electricity works, which are situated on the harbor. The 
condenser circulating system is supplied from the harbor through a 
five-foot suction pipe which some ten feet from the water branches 
off into two thirty-inch pipes. Owing to trouble in maintaining the 
vacuum a diver was sent down to investigate and has discovered 
that throughout the whole ten feet length of the five-foot pipe 
there were clusters of large mussels and other marine growth, The 
effective bore of the thirty-inch pipes was thus reduced to sixteen 
inches. Apparently the system has been so laid at Brighton that it 
is impossible to clean the pipes, and the borough electrical engi- 
neer. who is next year’s president of the Incorporated Municipal 
Electrical Association, has been forced to lay down an entirely new 
system. A new turbine is in course of construction and $4,500 is 
to be expended putting down a new piping arrangement for this. 

The existing turbines are to be dealt with very shortly at an 
estimated cost of $40.000. 

Considerable developments are taking place in connection with 
the Birmingham Corporation Electric Supply. The limit of expan- 
sion of the existing generating station is within sight and the de- 
mand is growing at such a rate that preparations are being made 
for building an additional generating station. In four years the 
plant capacity has been more than doubled, seven generating sets 
having been installed during that time and a further one is to be 
erected next year. Two exhaust steam turbines are also to be 
laid down increasing the output of existing reciprocating-engine sets 
from 1,500-kilowatt to 2.590-kilowatt. In spite of opinions to the 
contrary, the Birmingham Electrice Supply Committee is adopting 
exhaust-steam turbines as a means of utilizing the existing space 
to the best advantage. 

The Japan-British Exhibition authorities have awarded Louis 
Brennan a grand prize for his gyroscopic monorail railway which 
has been on view there. 

With a view to keeping the public in touch with any import- 
ant happenings on the chief ocean liners, the Marconi Wireless 
Telegraph Company is inaugurating a wireless press agency for Chis 
purpose. Any items of interest will be dispatched either at the 
instigation of the captain of ihe vessel or the wireless operator. 

The jubilee of tramways in Great Britain is now being cele- 
brated in Birkenhead, where the late George Train laid his first 
tramway line, the rails being laid above the surface of the roadway 
A similar line was constructed in London in 1861 G. 


CONTINENTAL EUROPE. 


(Npecial Correspondence.) 


Paris, SerremBper 3.—Among the new companies which have 
been formed on the Continent one of the most important is Herbert et 
Cie, of Paris, who will deal in electrical apparatus. At Lyons a 
new syndicate has appeared which bears the name Lyons Syndi- 
cate for Lighting and Power. ‘The Tourouvre Electric Conipany, 
at the locality of the same name, and the firm of Bogart and 
Pojsat for electric construction work, are also to be noted, also 
the Societe Francaise for Light and Power at Douai. 

In Holland, the town of Watergraafsmeer is taking measures 
to increase its electric plant and has contracted a loan for this 
purpose. In Denmark there is to be run an electric railroad be- 
tween the localities of Randers and Aarhus, The project calls for 
a power line which will distribute current to the various towns 
along the route, 

According to recent reports from Japan, it appears that there 
wil be a good opportunity for placing electric material in that 
COUNTY, owing to the action of the government in drawing up a 
list of the available sources of water power, this with a view of 
Constructing a considerable number of turbine plants in the near 
Suture, 

‘Phe suburban electrie railroad running from Vienna to Baden 
is one of the recent lines in Austria which are now successfully 
running. It is a standard-gauge line and is about twenty miles in 
length, Electric traction was substituted for steam on this rail- 
road, although the freight service is still cartied out by steam 
locomotives. The system is made up of two sections lying ad- 
wcent to the respective towns and fed at 550 volts direct current 
from the tramway system, Between these two sections there is 
a middle one which runs on single-phase current at fifteen eyeles, 
The present line runs parallel to the Southern Railroad, and it 
POW competes with the latter. On the motor cars are mounted 
tour Siemens-Schuckert. motors of forty horsepower, which are 
designed to run on direct or single-phase current, using a trolley 
wire. Several motor cars zo to make up the train. A special 
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controller is used for each of the different systems. A new elec- 
tric railroad which is now being built in Austria from Vacz to 
Budapest and Gödöllo presents considerable interest in being the 
first line in this country to use the single-phase system at 10.000 
volts. It is to run between different stations Iving on the state 
railroad line and high-speed trains will be used here. Current will 
be taken by bow trolley from overhead lines suspended on the 
Siemens-Schuckert catenary system working at 10.000 volts. Both 
electric locomotives and motor cars will be used here, these latter 
being fitted with two 250-horsepower motors. 

Sterilization of water by ultra-violet rays is now carried ont 
on a practical scale by the small apparatus which has been brought 
out at Paris. It is designed after the method of Courmont and 
Nogier, using a quartz mercury-vapor lamp placed in a cylinder so 
that the water dows by it in a continuous stream, The new appa- 
ratus is designed for domestic use and is fitted to the water pip- 
ing. An electromagnetic valve stops the water in case the current 
should fail, so that the water is always sure to be sterilized. 

Among recent electric projects in Russia I note an electric 
railroad which will be built front Sebastopol to Yalta. The city of 
Udessa is taking measures to install an electric tramway system. 
The electric lighting has been conceded to a Belgian syndicate. 
Owing to the extensive work which is to be carried out in trans- 
forming the port of Odessa, there will no doubt be ordered a con- 
siderable amount of electric material. At St. Petersburg the gov- 
ernment proposes to construct a special electric-traction line 
which will connect all the railroad stations in the city and will 
cost upwards of $16,000,000. It may be some time, however, before 
this idea is cariied out. A project is on foot for using eletric trac- 
tion on the railroad lines Iving within the city and in the suburbs, 
and the railroad department is now engaged in drawing up the 
preliminary plans. The expense is figured at $20 000,000, An fm- 
portant work will be the electric railroad which it is proposed to 
build in order to make connection between the Finland railroads 
and the Imperial railway system. 

Electrice traction matters are also active in Italy. The state 
railroad department proposes to use electrice locomotives upon no 
less than 500 miles of railroad line. In order to supply the cur- 
rent, it is planned to build an electric station which will work 
upon a 40,000-volt power Hne. A. DE C. 


EASTERN CANADA. 


(Special Correspondence.) 


OTTAWA, Ont., SEPTEMBER 10.—The transmission line of the 
Ontario Hvydro-Electric Commission from Niagara Falls to Berlin 
has been submitted to an extraordinarily rigid test for a few days 
recently. A voltage of 180,000, or 70,000 volts more than the line 
was designed to convey, was successfully carried by the Wires over 
a distance of 115 miles. 

E. B. Backus, president of the Minneapolis & Ontario Power 
Company, and Mavor Williams, of Fort Francis, Ont., have arranged 
with the Hydro-Electrie Commission for a report from Cngineers as 
to what price the company should charge Fort Francis for power 
This has been a troublesome question for some time between the 
town and the power company. 

As soon as there is some definite announcement as to the date 
When hydroelectric power will be delivered in ‘Toronto and distrib- 
nted by the city’s plant, the civie electrical department will issue its 
schedule of rates. These have been compiled for some time past. 
but have not been published, lest they be of service to the Toronto 
Kleetrie Light Company. 

The special civie committee of the Toronto City Council ap- 
pointed to deal with the traction systems., has decided to recommend 
the Council to buy out the Toronto Street Railway Company, Messrs. 
Jacobs and Davies, the tube experts, recommend this course, in 
View of the difficulty of operating a tube svstem in competition 
with surface lines, and the profit with whieh both systems could 
be run under civic ownership and control, 

David Fasken, president of the Cobalt Hydraulic Power Coni- 
rany, has bought out the interest in the Cobalt Power Companys, 
Ltd.. formerly held by R. Beach. This gives Mr. Fasken a con- 
trolling interest in the latter company, which is now developing 
about 3.000 horsepower at Hound Chutes, on the Montreal River. 
about six miles ‘trom Cobalt. This power is sent to the mining 
camp at 11.000 volts. Eight out of the thirteen mills in Cobalt are 
being run with power trom this company. 

The Dominion Commission on Conservation, here, has received 
notice that the city of Winnipeg, Man., has filed a protest with the 
International Waterways Commission regarding the alleged cutting 
off of over four per cent of the city’s water power through license 
issued to the Minnesota Power and Canal Company. The city claims 
that the license granted by—the United States secretary of war. 
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gives the company power to divert the waters of Birch Lake to the 
St. Lawrence River, which is affecting the civic power plant to no 
little extent. 

The mayor of Fort Francis, Ont., recently presented a petition 
to Sir Wilfrid Laurier, asking that the federal license, by which 
the Ontario & Minnesota Power Company develops electric power 
and exports half of it to the United States, be not renewed, claim- 
ing that the contract had not been lived up to, and asking that the 
rates be fixed by the government. Sir Wilfrid in reply said: “The 
Rainy River is a most valuable water power. It has been flowing 
for thousands, perhaps millions, of years, perfectly useless to man. 
No Canadian capital came forward to develop it, but six or seven 
years ago American capital came over and as the stream was inter- 
national, it was necessary to get the approval of Ontario and Min- 
nesota. This was given on conditions which have been needlessly 
complicated by subsequent obligations, both at Toronto and Ottawa. 
I have endeavored to look at the problem from the point of view 
of common sense, and I have come to the conclusion that it was in 
the interests of Fort Francis and of the company that it should be 
used equally on each side of the river for the benefit of the people 
of Ontario and Minnesota,” : 


COMMISSION NEWS FROM NEW YORK. 
(Special Correspondence.) 


Seventy-five representatives of gas and illuminating companies 
doing business in New York State, were present recently at the 
crder of the Public Service Commission, Second District, to dis- 
cuss the proposition of rate schedules and the form of report blanks 
relative thereto. 

There are 192 gas and 348 electrical corporations doing busi- 
ness in this state and to all of them notice of the proposed dis- 
cussion had been sent. Chairman Stevens called attention to the 
fact that the Commission had no power to establish rates in the 
first instance, but its jurisdiction was confined to the revision of 
rates which had been found unreasonable or discriminatory, after 
hearings upon complaints filed with the Commission. He said that 
an examination of the field schedules disclosed the fact that there 
was no scientific system of rate-making and the charges in the 
majority of cases were the result of haphazard guessing by the 
company. 

R. M. Searle, vice-president of the Rochester Railway and 
Light Company, informed the commission that at meet- 
ings of the Empire Gas and Electric Association there 
had been frequent discussione as to the advisability of 
securing a uniform system of rate-making. He expressed pleasure 
at the privilege of being afforded an opportunity of filing its rates. 
In concluding he advocated small committees to consider the ques- 
tion, 

It was the opinion of J. C. De Long, vice-president and general 
manager of the Syracuse Lighting Company, that a committee of 
the State Association, representing both large and small compan- 
ies and a member of the Public Service Commission should consti- 
tute a committee as suggested by Mr. Searle. 

The following committee was then appointed: J. C. DeLong, 
J. P. Hutchings, general manager of the Rochester Railway and 
Light Company; J. T. Cowling, engineer of the Westchester Light- 
ing Company; F. B. H. Payne, general manager of the Lockport 
and Ontario Power Company; A. C. Smith, sales engineer of the 
Cataract Power and Conduit Company, Niagara Falls; T. R. Beale, 
of the Poughkeepsie Light, Heat and Power Company, and M. W. 
Offutt, general manager of the Schenectady Illuminating Company. 
It is within the power of this committee to add to its members 
if it so desires. 

Chairman Stevens of the Public Service Commission, held that 
it would not be judicious for one of the members of the Commission 
to act upon this committee, but said he believed that the Commis- 
sion should be wholly free to pass upon the work of the committee 
without any suggestion that it had taken part in it. He stated 
that the Commission would select as its representatives upon such 
committee, Messrs. Crowell, Hunter and Griggs of its staff. 

Chairman Stevens queried the members present as to the in- 
terpretation of the law, and held that the charging for electric cur- 
rent by flat rates was entirely in violation of the effective statute 
prohibiting discriminatory charges. ° 

Morris B. Cohen, Jr., of the Buffalo and Niagara Falls Electric 
Light and Power Company, and Cliff Electrical Distributing Com- 
pany, said that his company would not like to have any form of 
schedule adopted which would exclude the flat rate, inasmuch as it 
held a number of contracts on this basis which had many years 
to run, several of them being effective for seventy years. He said 
that he believed in the preparation of a form of schedule of rates, 
but that it should not include any contracts heretofore made and 
that any sales of power in exess of 100 horsepower should not 
be required to be filed; if the latter contracts were required to be 
filed, the privilege of change upon less than thirty days’ notice 
should be allowed. 

In speaking for the Niagara, Lockport and Ontario Power Com- 
pany, Attorney Fred B. Corey said that in order for that con- 
cern to “maintain its equilibrium,” it was necessary, in fact ab- 
solutely essential, that it be allowed to sell its power on the fiat- 


rate basis. 
Among the others who spoke at the conference were the fol- 
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lowing: L. T. Palmer, of the Interurban Gas Company of Geneva; 
M. W. Offutt, F. B. H. Paine, E. H. Wood, owner of the Elizabeth. 
town Electric Light Company; L. W. Emerick, vice-president of the 
Fulton Light, Heat and Power Company; E. H. Lather, of the Nas. 
sau Light and Power Company and W. R. Addicks, of the West- 
chester Lighting Company. 


COMMISSION NEWS FROM WISCONSIN. 
(Special Correspondence.) 


The Sheboygan Railway and Electric Company has been au- 
thorized to issue bonds to the amount of $600,000. These bonds 
are described as “refunding and improvement five-per-cent gold 
coupon bonds of denominations of $1,000 and $500 each, said bonds 
to be issued under a mortgage or trust deed held by the Wiscon- 
sin Trust Company of Milwaukee. Four hundred and forty thou- 
sand dollars of said bonds shall be used for retiring or refunding 
an outstanding bond issue to the amount of $400,000; $160,000 for 
the purpose of paying outstanding floating indebtedness. The bal- 
ance of the fund is to be used for erecting new car barns, addi- 
tional rolling stock, machinery, etc. Said bonds are to be sold 
for not less than seventy-five per cent of their par value. 

On September 1 The Milwaukee Electric Railway and Light 
Company put into effect a new schedule of rates for electric 
service for commercial, residence and display lighting and for 
power in the city of Milwaukee. This revised schedule was very 
carefully devised by the above company, and was filed with the 
Commission and approved by it. The schedule is, in part, as fol- 
lows: 

To the consumers signing the company’s standard form of con- 
tract providing for service for one year or more, the charge for 
electric service shall be computed on the following basis: 

DEMAND CHARGE. 

$42.00 per year for each kilowatt of demand of the first ten. 

$30.00 per year for each kilowatt of demand of the next fifty. 

$24.00 per year for each kilowatt of demand in excess of sixty. 

The above plus an energy charge as follows: 

ENERGY CHARGE. 

Five cents per kilowatt-hour for the first 100 kilowatt-hours 
consumption during month. 

Four cents per kilowatt-hour for the next 900 kilowatt-hours 
consumption during month. 

Three cents per kilowatt-hour for the next 3,000 kilowatt-hours 
consumption during month. 

Two cents per kilowatt-hour for the next 6,000 kilowatt-hours 
consumption during month. 

1.5 cents per kilowatt-hour for all energy consumed in any 
month in excess of 10,000 kilowatt-hours. | 

(a) Lighting Service. 

The foregoing rate shall apply to all consumers utilizing com- 
pany’s electric service for lighting and receiving free renewals of 
company’s standard lamps. 

(b) Power Service. 

The foregoing rate, less one-half cent per kilowatt-hour, shall 
apply to (1) all consumers utilizing company’s service for the 
operation of electric motors and not receiving any free renewals of 
company’s standard lamps and to (2) all consumers utilizing com- 
pany’s service for any purpose and not receiving any free renewals 
of company’s standard lamps. 

LIMITED OR “OFF PEAK” SERVICE. 

The foregoing rates for electric lighting and power service re- 
spectively, less one-half the “demand charge,” shall apply to all 
consumers contracting to utilize and utilizing the company’s serv- 
ice at times during the calendar day, other than from 6 p. M. 
(graded to 4:30 p. m. in December) to 7 a. m. 


“TEN-SEVEN” SERVICE. 

The foregoing rates for lighting and power service respectively, 
less three-quarters of the “demand charge” shall apply to all con- 
sumers contracting to utilize and utilizing the company’s service 
only during the hours 10 p. m. to the following 7 a. m. 


MAXIMUM RATE OF CHARGE. 

The company states that the maximum rate of charge for serv- 
ice during any one month shall not be greater than the rates for 
service that would be obtained under the existing increment rate 
schedules, with the prompt payment discounts applying thereto. 
Present lighting rates vary from three cents to twelve cents per 
kilowatt-hour. Power rates vary from three cents to eight cents 
per kilowatt-hour. 

Special flat rates are offered under yearly contracts. 

For midnight service the range of rates is from $3.80 to $110.40. 

DISCOUNT FOR PROMPT PAYMENT. 

On bills paid at the offices of the company within ten days of 
date of bill, a discount of five per cent of the first twenty-five dol- 
lars of all bills and one per cent on amount in excess of twenty- 
five dollars will be given. These discounts do not apply where 8 
special discount is given in the schedule. 

SHORT TIME RATES. 

To consumers obtaining service for periods of less than one 
year the charge for electric service shall be computed according 
to the existing increment rate schedule with the prompt payment 
discount of five per cent applying thereto. 
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September 17, 1910 
LIGHTING AND POWER. 


(Special Correspondence.) 


FAIRMONT, MINN.—Bonds for the improvement and enlarge- 
ment of the electric light plant have been voted. : 

ZORTMAN, MONT.—The power house and electric lighting 
plant of the Ruby Gulch Mining Company was recently burned. C. 

REDWOOD FALLS, MINN.—A forty-horsepower water motor 
and gasoline engine are being installed at the electric light plant. 

PRESCOTT, ARIZ.—The Arizona Power Company is to spend 
$100,000 in building a forty-mile wire from here to Verde valley by 
way of Jerome. A. 

CROSBY, MINN.—A light franchise has been granted to H. F. 
Pierce, of Bay City, Mich., and construction of the plant will be 
started at once. C. 

SPRINGFIELD, ORE.—District Manager Spencer announces 
that H. M. Byllesby & Company will double the capacity of the 
power plant here this year. A. 

DARDANELLE, ARK.—A twenty-four hour lighting service 
has been inaugurated here as a result of an agreement with the 
Russellville Water and Light Company. 

WINFIELD, KANS.—The city has taken charge of the power 
plant formerly owned by private interests, and has made arrange- 
ments for putting it into operation at once. 

LOGAN, IOWA.—An offer of $6,000 has been made by the Bul- 
lock Public Service Company for the local electric light plant. Stock 
will be issued for about one-half of the bonds given. 

EVANSVILLE, IND.—Charles F. Smitb, president of the new 
Public Service Company says the electric lighting and heating sys- 
tem in this city will be completed and in operation by Nov. 1. 8S. 

BRAZIL, IND.—The city council has voted to make a test of 
the efficiency of the tungsten lights for illuminating purposes in 
this city. These lights will ultimately take the place of all the old 
style overhead lights in this city. z 

PARKER CITY, IND.—The city council is planning to establish 
a municipal lighting plant. There is a difference of opinion whether 
the light should be electricity or acetylene. The commercial club 
has been called upon to decide the matter. S. 

MUSKEGON, MICH.—The proposed issue for $75,000 for the 
municipal light plant is being slowly taken up. H. W. Noble & 
Company offered to take the issue at par, but demand a premium 
of $50, and ask $2,500 for legal expenses. 

MIDDLETOWN, CONN.—Work is progressing rapidly on the 
new plant of the Middletown Electric Light Company, and con- 
siderable machinery has already been installed. Current will be 
supplied to local consumers in about two months, 


WALLACE, IDAHO.—As a result of the forest fires which 
burned in the St. Joe and Coeur d'Alene districts August 21 and 
22 the line of the Washington Water Power Company east of Wal- 
lace, was damaged and power was cut off from the mines. 


SPOKANE, WASH.—A hydroelectric plant owned by Portland, 
Spokane and Nelson people is being installed near the property of 
the International Lead Company on the East Pend d’ Orielle River. 
The plant will have a capacity of about 65,000 horsepower. 

BANNING, CAL.—The Consolidaed Reservoir and Power Com- 
pany is progressing rapidly with its work to divert the water of the 
Whitewater River to the land owned by this company north of this 
city. Two or three electric power houses will be built along the di- 
verted stream. A. 

PONTIAC, MICH.—The new power house of the Rapid Motor 
Vehicle Company has been put in service and will hereafter fur- 
nish all the heat, light and power for the Rapid plant as well as 
light and power for the Cartercar factory. The new plant will 
furnish 1,600 horsepower, 

FREMONT, NEB.—By purchasing a new 500-kilowatt steam 
turbine the city will more than double the capacity of the munici- 
pal light plant. The board of public works has been instructed 
to advertise for bids for the new engine, which it is expected will 
cost between $12,000 and $14,000. 

WACO, TEX.—The civic improvement committee of the Busi- 
ness Men’s Club has stated that it is ready to receive offers as to 
ornamental lighting of some of the main business thoroughfares. 
The matter will be put through at once, if possible, according to 
C. W. Coons, secretary of the Business Men’s Club. 

CADILLAC, MICH.—Fire recently damaged the Cadillac Water 
and Light Company’s plant about $10,000 and put industries using 
its current out of commission until temporary repairs were made. 
Two fuel and storage nouses were destroyed, but the main part of 
the power plant was not reached by the flames. 


HILLSBORO, ILL.—Fifty thousand dollars will be spent this 
fall by the Hillsboro Electric Light and Power Company in enlarg- 
ing the local plant. The company intends to furnish light and 
power not only in every city and village of Montgomery County 
and to the mines, but in the country districts as well. 


i ATLANTA, GA.—Plans for the ornamental lighting system 
or Whitehall, Peachtree and Mitchell streets will doubtless be 
carried out as they stand. As yet the only hindrance has been 
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the failure of a few property owners and tenants to sign the 
agreement under which the system is to be installed. 


PETERSBURG, IND.—The Wabash River Power Company, 
which is completing the utilization of the water power afforded 
by the Government locks near Mt. Carmel, has sold its assets to 
the Wabash River Syndicate, J. J. Henry, of New York City, and 
J. B. Blackburn, of Grayville, Ill., being the purchasers. 

CONCORD, N. C.—Work is progressing on transmission lineg 
from this point to the Bala cotton mills, on Coddle Creek, the 
mills having contracted to use the electric drive rather than steam, 
procuring power from the Southern Power Company, Charlotte, 
N. C. The line will be completed about September 15. L. 

ELDERON, WIS.—Articles of incorporation have been filed 
incorporating the Elderon Light and Power Company, organized 
recently by A. J. Plowman, A. M. Olsen and L. G. Jacobson. The 
business of the corporation will be to manufacture and sell electric 
light, signals, heat and power. The company has a capital stock 
of $4,000. 

IDAHO FALLS, UTAH.—There has been a reorganization of 
the Idaho Falls Power and Transportation Company. J. W. Springer 
of Denver has taken entire charge of the work. Seven cars of new 
machinery has arrived. which will soon be installed. A large 
amount of Denver capital is said to have recently been invested 
in the company. 

OTTAWA, ONT.—The Canada Gazette has incorporated the 
Montreal Hydro-Electric Company, Limited. The capital is $10,000,- 
000 divided into 100,000 shares of $100 each. The headquarters are 
in Montreal. The incorporators are all Montreal residents and are 
given “right to carry on all matters pertaining to electric light, 
heat and power development.” 

OVID, N. Y.—The electric company will have practically a new 
plant at Tanghannock, with three sources of power, water, steam 
and oil. The steam plant will consist of two 125-horsepower boilers 
and a Westinghouse engine, the oil power will come from a Detsel 
engine of 100 horsepower, while the water power will remain as at 
present with some alterations and improvements. 

BATESVILLE, IND.—The Batesville Electric Light and Power 
Company, is the name of a company organized and incorporated 
for the purpose of building and installing a plant to supply the 
city of Batesville and other cities and towns with water, heat, light, 
and power. The initial capital stock is $10,000. John A. Hillen- 
brand, A. W. Romweber and Harry Blank are directors. S. 

PHELPS, N. Y.—This city has been in darkness owing to 
difficulty between the lighting company and the water commis- 
sioners. The water board by diverting the water from the main 
supplying the section in the lighting company’s locality effected a 
shut-down at the electric light plant, it being quite impossible to 
obtain sufficient water for the boilers from any other source. 

SAN FRANCISCO, CAL.—The first unit of 5,000-horsepower of 
the San Joaquin Power Company’s Crane Valley Power Plant in 
Crane Valley was turned on recently. Work preliminary to start- 
ing the second unit will commence in a short time and Mr. Wishon, 
manager of the power company, expects the two units necessary 
to complete the plant to be in operation by the spring of next year. 

MICHIGAN CITY, IND.—The Michigan City Gas and Electric 
Company is contracting to supply power to outside towns and has 
just contracted to furnish the Sal Mountain Asbestos Company, of 


, Chesterton, with 350 horsepower for a term of years at the rate 


of $1.800 per month. The company will order twenty-three motors, 
ranging in size from fifty horsepower down to one-quarter horse- 
power. S. 
GRAVETTE, ARK.—The city of Gravette has bought the elec- 
tric light plant from the Electrical Promoting Company and will 
increase and improve the service. A larger dynamo has been pure 
chased and steps already taken for improving the entire system, 
which was installed in the spring by the above company. E. F. 
Craven, owner of the Peacock Roller Mills, has been engaged as 
superintendent, 

BELAIR, MD.—The Belair Electric Company has filed with the 
Public Utilities Commission application for a $25.000 bond and 
$12,500 preferred stock issue. The proceeds will be used to extend 
its lines and the betterment of the company’s two plants. The 
company, of which J. Alexis Shriver is general manager, supplies 
electricity for lighting and power purposes in Belair and as far as 
Fork, in Baltimore County. 

ROCHESTER, N. Y.—The Rochester Railway and Light Com- 
pany will supply electric current for power at the Brighton pump- 
ing station for $53.00 a horsepower per year. It is estimated that 
fifty horsepower will be needed. The company has supplied the 
plant with power for a year and a half at the rate of two cents 
a kilowatt hour. The total cost was $2,148.38. The station was 
being operated experimentally during this time. 


RIVERHEAD, L. I1—The Riverhead Electric Light Company is 
modernizing the electrical equipment in its power station, and be- 
fore the transformation is completed all of the old equipment will 
be replaced by a new system. The voltage is to be increased from 
1,100 to 2,300 and the frequency will be changed from 125 to sixty 
cycles. New generators, switchboards, etc., have been received 
at tne power station and are now being set up. The company 
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has a tranchise to light Westhampton Beach and work on the line 
across the plains is now being rushed. 

BALTIMORE, MD.—The United Railways and Electric Com- 
pany is still negotiating with the Pennsylvania Power and Water 
Company for power which the latter company will transmit to Balti- 
more from the Susquehanna River, and it is more than likely that 
the contract will be closed within the near future. The Consolidated 
Gas, Electric Light and Power Company has already closed a deal 
2e the Pennsylvania company for electric power from McCall's 
"erry, 

oleh erence S. C.—The Home Light and Power Company 
has been chartered at this point by local capitalists and W. S. 
Lee, of the Southern Power Company, which company will sup- 
ply power to the newly organized concern. The Home Light and 
Power Company, of which J. Thomas Arnold is president and treas- 
urer, is chartered to do a general lighting and power business in 
Greenville. The capital stock of the company is placed at 
$100,000. L. 


CLEVELAND, O.—It is announced that the city will, some 
time this winter, begin the work of placing all wires underground. 
This change will be made when the city plant begins the lighting 
of the new territory recently added to the city. The street light- 
ing of this territory is to be done by 400 magnetite lamps, which 
will be installed at a cost of between $50,000 and $75,000. Two 
new substations, a new switchboard, new poles and wire will be 
required. l 

SAGINAW, MICH.—Bv a deed, which was executed June 23, 
1910, the Bartlett Illuminating Company, of this city, has trans- 
feired its physical properties and real estate to the Saginaw Power 
Company. The consideration was not definitely named, the new 
concern taking over all the oucstanding obligations with the excep- 
ition of a $60,000 floating indebtedness. The deed was executed 
by M. D. Dalbridge. of New York, as president, and H. S. Brown, as- 
sistant secretary. 

EVANSVILLE. IND.—The Wabash River Power Syndicate, 
headed by J. B. Blackman, of Harrisburg, 111., has taken over the 
assets and property of the Wabash River Power Company, includ- 
ing a dam 1,185 feet in length with a fall of eleven and a half feet. 
at Grand Kapids in the Wabash River. The new owners propose to 
dredge the river and make the fall at least seventeen and a half 
feet. The improvement will cost $500,000. A hydroelectric power 
plant will be developed at this point. The principal offices of the 
syndicate will be located in Chicago and Evansville. S. 


CANANDAIGUA. N. Y.—The Ontario Light and Traction Com- 
pany, of Canandaigua, a corporation controlled by the Rochester 
Railway and Light Company, is carrying out an extensive system 
of improvements to the LittleviNe plant, which is located on the 
outlet of Canandaigua Lake. The present output of the Canandai- 
gua plant is nearly three hundred horsepower, most of which is 
carried to Rochester over a high-tension line, where it is con- 
nected with the city distributing staticns. By means of the pro- 
jected improvements, practically all of the water resources of 
Canandaigua Lake will be conserved. 

ASHEVILLE. N. C.—The Tri-County Public Service Company, 
chartered recently, has organized with R. S. Howland, president: 
William Farr, vice-president and general manager; Chas. G. Lee, 
secretary and treasurer. The above named also constitute the 
directorate of the company. This concern proposes to furnish 
electric power and telephone service to the territory about Ashe- 
ville. It is stated that while the details of the operation of the 
new concern have not been made public, that it will furnish power 
in rural communities, and also operate rural telephone exchanges. 
Mr. Howland has long been identified with the electrical inter- 
ests at Asheville. L. 

NASHVILLE, TENN.—Most of Nashville's underground wir- 
ing has been completed. AN trunk lines are underground and only 
a small portion of the original amount of light wiring yet remains 
to be laid. While the city of Nashville has the smallest amount 
to do, its expense alone will amount to over $100.000. The Nash- 
ville Railway and Light Company will expend about $850,000, while 
the Cumberland Telephone and Telegraph Company's work will 
amount to at least $400,000. The contract for the fire-signal cables 
was let by the Board of Public Works to the Standard Under- 
ground Cable Company. It is expected that allt wires in the city 
will be underground not later than June 1, 1911. 

KELVIN, ARIZ.—The Ray Consolidated Copper Company has 
purchased from the General Electric Company complete switch- 
board apparatus for the generating station, mill substation and mine 
substation. There will be fourteen panels in the generator station 
to control four 2,200-kilowatt-ampere 6.600-volt generators with five 
fecders—one for the station auxiliary, two for the mill substation, 
one for the pump station and one for the transformers to step up 
to 44.000 volts, for the mine substation, twenty miles away. In 
each of the substations there will be a ten-panel board to control 
transformers stepping down from 6,600 to 460 volts in the mill 
station and from 44,000 to 460 volts in the mine substation. The 
hoards in each station are to control feeder circuits for induction 
motors. K-12 and K-6 hand-operated oil switches will be used on 
6.600 and 44,000-volt circuits and K-2 switches will be used on 460- 
volt cirenits. 
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ELECTRIC RAILWAYS. 


(Special Correspondence.) 


SALT LAKE CITY, UTAH.—A Evans, and others, have been 
granted a fifty-year franchise for an electric suburban railroad 
through Utah County. 

ARGENTA, ILL.—A committee, of which Attorney C. A. Den. 
ison of Argenta is chairman, is seeking to have the line of the 
ere Central Railroad between Champaign and Monticello elec. 
trified. Z 


RIVERSIDE, CAL.—H. E. Huntington intends to make this 
town the division headquarters for his Southern California in 
terurban system. A 100-foot strip of land for this purpose has 
already been bought. A 


SOUTH BEND, ORE.—J. D. Carey, a Philadelphia capitalist, 
has applied for a franchise to operate an electric road between this 
place and Kaymond, Ore. Construction work will begin as soon as 
the franchise is granted. 

RUTLAND, VT.—Work on the Rutland Railway Light and 
Power Company's trolley extension to Poultney is in progress 
under the direction of George Reynolds, of Fair Haven. The rails 
will not be laid until next spring. 


GRAFTON, W. VA.—The vards of the Baltimore and Ohio 
Railroad are to be lighted from Col. John T. McGraus’ new power 
plant. The plant will also furnish light for customers in the city 
and will supply power for the trolley line of the Grafton Traction 
Company. 


SAN DIEGO, CAL.—The San Diego Electric Railway Com- 
pany has had plans drawn for a new power station, costing about 
$225,000, which is to occupy the entire block from D to E streets 
and from Arctic to California streets. The company also plans to 
erect a $40,000 machine shop. A 


. GRANDVIEW, ILL.—A four-mile right of way through Grand- 
view Township has been offered the Central Illinois Public Serv- 
ice Company if it will build its proposed interurban railway 
through Grandview instead of two miles north of the village as 
planned. Z. 

POTTSVILLE, PA.—The Midland Railroad Company. which 
will construct a new trolley line in the west end of Schuylkill 
County, terminating at Ashland. has placed a $2,000,000 mortgage 
on file at the court house. The mortgage is in favor of the Title 
Insurance and Trust Company, of Philadelphia, and is in the 
shape of a trust bond. 


ELMIRA, N. Y.—The town board has granted to the Elmira 
Water, Light and Railroad Company a franchise to construct an 
electric trolley line on Pennsylvania Avenue from the city limits 
south to Caton Avenue, at Southport Corners. It is now only 
necessary to secure a franchise for that part of the line which 
runs on the city streets. 


SAPULPA, OKLA.—The Sapulpa & Interurban is laying rails 
for its new lines on South Main Street, and it is expected the line 
will be opened for traffic within a short time. ,The interurban 
cars from Kiefer will be operated over this line instead of the 
present route through the southwest part of the city. The line 
is now operated into the village of Kiefer, 

CHAMPAIGN, ILL.—The board of directors of the Kankakee 
Urbana Traction Company has elected officers for the ensuing yea 
as follows: President, W. J. Brock, Kankakee; treasurer, J. Hen 
ning of Chebanse: secretary, William Hickley, of Kankakee. The 
company is still at work on its proposed line between Kankakee 
and Urbana, to be known as the “University Route.” S. 


BIRMINGHAM. ALA.—Within the next few weeks the new Cal 
line running from Birmingham to Shades Creek via Edgewood will 
be in full operation. Already all the ground work has been done. 
and the Birmingham Railway, Light and Power Company is work- 
ing on the overhead construction now. The northern terminus of 
the line has not yet been decided on. ` l 

WHEELING, W. VA.—'ihe Buckhannon, Weston & Glenville 
Electric Railway Company, Buckhannon, has been incorporated t° 
build a railway from Sago, Upshur County, to Buckhannon, throush 
Weston and Glenville. The authorized capital is $5,000. Incorpo: 
tors: S. C. Rusmisell, L. H. Morrison, J. G. Hall, L. H. Treppett 
W. H. Gaston, G. F. Day, C. E. White. D. O. B. Hall, of Buckhar 
non, and J. A. Crislip, Clarksburg. 


PEN-MAR, MD.—Crum & Davison, engineers, of York. Pa. 
have started with a corps of men to survey the route of the 
proposed extension of the Chambersburg, Greencastle and Wayne 
boro Electric Railroad from Pen-Mar to Blue Ridge Summit. ê 
distance of several miles. Right of way, it is said, has alread! 
been secured. It is probable work on the extension will be Com 
menced shortly. It will be rapidly pushed. 


ONEIDA, N. Y.—It is reported here that 
for the right of way for the proposed electric road bet 
city and Rome had been secured, and D. C. Hadcock, W 
been promoting the line, states that everything is now M l 
ness for the formation of the company to construct the tne 
is understood that there is a number of persons along the " 
of the proposed road who are willing to invest in it. 
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SPRINGFIELD, ILL.—-A certificate of incorporation has been 
filed by the St. Clair Traction Company, with its principal offices 
located at Belleville. HE Phe capital stock of the company is 
$2,500. The object is to construct an interurban railroad from 
the city of Belleville to a point in St. Clair County. Incorporators 
and first board of directors are Edward L. Thomas. David O. 
Thomas. C. A. Heinzelman, Ð. D. Turner, Jr., and William A. 
Twenoefel, all of Belleville, Ih. Z. 

ADA. OKLA.—Lewis Lampke has under construction the first 
line of a proposed system of interurban railway in Central Okla- 
homa from Stillwater to Jennings, in Pawnee County, a distance 
of fifty miles. A charter for the Company under the name of the 
Oklahoma Public Service and Interurban Railway, was granted 
recently with $100.000 capital stock, the estimated cost of the 
proposed system being $6,000,000, The lines proposed under the 
charter connect a number of Oklahoma towns. 


EASTON, PA.—At a recent meeting of the stockholders of 
the Northampton Traction Company, a majority voted in favor 
of the proposed merging of that corporation with the Easton and 
Washington Trolley Line and to increase the bonded indebtedness 
from $750.000 to $5,000,000, the money to be used in paying off 
the floating indebtedness of the two companies and to build the 
extensions planned. A part of the improvements planned is the 
building of a bridge over the Delaware River at this place to 
connect the two roads. 

PALTO ALTO, CAL.—A large force of men are now employed 
on completing the roadbed for the extension of the Peninsular 
Electric Railroad Company's lines through to Dumbarton bridge. 
The work will be completed at once. This will make a circle of 
the city by the company’s lines. Continuous connections with 
the other lines of the electrice company can now be had, with all 
points in the county through to San Jose. It is understood that 
work will be started soon on the line from here to San Mateo. 
With its completion a through service can be had from San Fran- 
cisco to San Jose and points further south. 


STOCKTON, CAL.—The Sierra & San Francisco Power Coni- 
pany. the holding corporation for the United Railroads of San Fran- 
cisco, is planning to supply the southern section of San Joaquin 
County With electric power. The company has ordered from the 
east, two transformers which will be installed at Manteca or Es- 
calon to reduce the voltage from 100,000 to 15.900. The Sierra & 
San Francisco Power Company is now building a second transmis- 
sion line from the head waters in Tuolumne County to San Fran- 
cisco and planning to equip the system so that a break in either line 
will not interfere with the supply of electricity at anv point. A. 


LOGAN, UTAH.—Applications for an interurban road in the 
Cache Valley have been made by Leo Nielsen and David Eccles, 
of this city. Mr. Nielsen's scheme is to connect Logan and other 
towns With a summer resort at the mouth of Blacksmith Fork 
Canyon. According to the plat filed with the commissioners the 
road will be about fifty miles long, its northern terminus being 
at Preston, Idaho, in the north cud of the valley. The company 
is Willing to begin construction work in ten months or a vear, 
and are willing to finish it in five years, agreeing to build ten 
miles the first year. The company is incorporated for $100,000, 
and bonds will be issued for $700,000. The company has pur- 
chased land at the mouth of Blacksmith Fork Canyon, and will 
spend $50,000 in building a big resort there, 


DECATUR, ILL.—Stockholders of the Decatur & Southern Trac- 
tion Company have voted to increase the capital stock of the cor. 
poration from $25,000 to $1,500,000, and a bond issue of $1,500,000 
Was authorized. The road has entered into a contract, according 
to President Peter Chase, whereby it will have use of the freight 
and passenger facilities of the Illinois Traction System both at 
Decatur and St. Louis. Survey of the route through Pana, Noko- 
nis, Witt, Irving, Coffeen, Greenville and Venice will be made at 
onee, It is estimated two years will be required for the construc- 
tion of the 128 miles of track connecting St. Louis and Decatur. 
The average cost per mile will be $35.000. Just south of Decatur 
Where the Sangamon River flats are to be crossed and considera- 
ble structural steel will be needed, the cost will reach $55,000, 
Locations for power houses have not been selected, but probably 
Will be at Decatur or Nokomis and Venice, Z. 


LEAGUE CITY, TEX. —Work is soon to begin on the main 
power plant of the Galveston-Houston Interurban Line, which will 
be located at this place. The building is to be of steel frame 
with brick and concrete foundations and walls, two stories high, 
and 70 feet wide by [v0 feet Jong. The equipment will consist 


of three 620-horsepower Babcock & Wilcox boilers, with an ag-- 


regate of 1,500 horsepower; two steam-turbine generating sets, 
one of 1.110-kilowatt capacity and one of 500-kilowatt capacity, 
and other machinery, such as feed pumps and water heaters. ‘The 
power will be generated at the main plant at a voltage of 2.300, 
but will be stepped up to 3.800 for transmission to the substa- 
tions, One of the three substations will be situated about eight 
miles south of Houston, another near Dickinson and the third 
between Texas City and Virginia Point. It is stated that they 
will be of the same type of construction as the main plant, of 
steel frame with brick walls. 
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TELEPHONE AND TELEGRAPH. 
(Spceial Correspondence.) 


HILLYARD, WASH.—The Continental Wireless Telegraph and 
Telephone Company has been granted a permit for the construc- 
tion of a wireless station here. 

EXCELSIOR SPRINGS, MO.—The new central-energy switch- 
board is being installed and will be in operation in a short time. 
About $50,000 has been spent for telephone improvements in Ex- 
celsior Springs during the past year. 

GALLIPOLIS, O.—A plan is under consideration to do away 
with the telephone exchanges at Malaby, Bulaville and Eno and 
centralize those lines at Bidwell. Arrangements will be made te 
improve the line connecting Bidwell with Gillipolis at an early date. 

TACOMA, WASH.—It has been decided that all electric wires 
are to be laid underground here. The Home Telephone Company, 
the Western Union Telegraph Company, the Bell Telephone Com- 
pany and the Postal Telegraph Company have commenced work 
on their wires. 

SPRINGFIELD, TENN.—The Springfield Home Telephone 
Company was sold under decree of the chancery court by A. L. 
Dorsey, receiver. A. H. Cady of Ohio. representing the bondhold- 
ers, was the purchaser at $9,250. There are exchanges of the 
Springfield Company located at Cross Plains, Greenbrier, Barren 
Plains and Springfield. 

BRITT, IOWA.—The Western Electric Telephone Company 
has acquired a controlling interest in the Hancock County Rural 
Telephone Company which is valued at $30.000, with exchanges at 
Garner, Britt and Kanawha and twelve or more toll stations 
located in as many towns. There are over 1,200 stations in fhe 
service which comprise the most of the telephones of Hancock and 
Wright counties. Z: 

CONCORD, N. C.—The Concord Telephone Company has com- 
pleted a seventy-mile connection with Greensboro, on the north. 
and now has connection with approximately 2.500 telephones tlo- 
cated in Greensboro, High Point, Asheboro, and other towns in 
North Carolina. The company also operates a local exchange in 
Concord. Another line will be built shortly to Statesville, about 
forty-five miles distant, it is announced, L. 

OMAHA. NEB.—The Independent Telephone Company has ap 
plied to the State Railway Commission for leave to extend its 
rates to South Omaha, Florence and other suburbs. A franchise 
given some time ago in South Omaha provided that until the 
number of subscribers exceeded 1,000, the service should be free. 
Attorney General Thompson holds that the franchise as to rates 
is void in that it deprives the railway commission of its power 
to establish telephone rates. He savs the charter of South Omaha 
gives the city council no authority to make rates. 

SHERMAN, TEX.—The reorganization of the Grayson County 
Telephone Company, which has been in progress for the past two 
vears, has been completed and the property turned over to the new 
corporation, Which in the future will be known as the Grayson Tele- 
phone Company. Announcement has been made that for the pres- 
ent the local management will remain the same as heretofore. 
The North Texas Telephone Company, with headquarters in this 
city. have also closed a deal for the Tioga telephone exchange and 
M. A. Evans of Van Alstyne has been placed in charge as manager. 


NEW HAVEN, CONN.—The Southern New England Tele- 
phone Company is just completing a direct line for its toll wires 
connecting New Haven with Willimantic and Norwich. The line 
is as nearly a straight one as can be built and a great deal cf 
labor has been expended in the preliminary work of surveying 
for it. The line runs through North Haven, North Branford, Dur- 
ham, Higganum, Westchester and Colchester to Willimantic. and 
is a few miles north of a like air line of telegraph wires whieh 
were put through by the Western Union Telegraph Company a 
few years ago. 

BUTTE, MONT.—With the purchase of the Big Blackfoot 
Telephone Company by the Montana Independent Telephone Com- 
pany the Independent interests have acquired an extension of 
more than fifty miles to their system. The big Blackfoot Tele- 
phone Company, of which C. A. Jakways of Ovando was presi- 
dent, extends from Drummond to Ovando and Helmville and 
traverses a section through which the proposed new Milwaukee 
extension from Missoula to Great Falls is to be built. The newly- 
completed long-distance lines of the Montana Independent Tele- 
phone Company between Butte and Missoula will furnish a valua- 
ble connection for the Big Blackfoot Company, 


DAYTON, O.—Claiming that their lines would be damaged by 
the high tension wires now being put up by the Ohio Electric Com- 
pany, the managers of the Brookville, West Milton aml New Leb 
anon Telephone Companies have tiled a joint petition with the 
county commissioners asking that board to force the Ohio Rlectric 
to guard their interests. All tnree of the companies have lines that 
will be crossed by the 33.000-volt lines of the Obio Electric Com- 
pany. The commissioners granted the traction company permis- 
sion to stretch their wires several months ago. They will make 
an investigation of this complaint on the part of the telephone in- 


terests. 
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ELECTRICAL SECURITIES. 


The business done in the stock market during the past week 
Was less than a quarter of that of the corresponding week of last 
year. The changes in price were small and unimportant. Rail- 
road reports show an increase in business and in gross receipts but 


the higher rates in force are needed to meet the higher costs of 
Operation. 


DIVIDENDS. 


Buffalo General Electric Company, quarterly dividend of one 
and one-half per cent on the common stock, payable September 30 
to stock of record September 20. 

Central. Pennsylvania Traction Company, 
able October 1. 

Chicago Telephone Company, quarterly 
cent, payable September 30. 

Duluth Superior Traction Company, quarterly dividend of one 
and one-quarter per cent on the common stock, an increase of one- 
quarter of one per cent quarterly, and the regular quarterly divi- 
dend of one per cent on the preferred Stock, both payable October 
1 to stock of record September 15. 

Interborough Rapid Transit, regular quarterly dividend of two 
and one-quarter per cent, payable October 1 to stock of record Sep- 
tember 24. 

Louisville Traction Company, quarterly common dividend of 
one per cent, and semiannual preferred dividend of two and one- 
half per cent, payable October 1. 

Manila Electric Railroad and Lighting Corporation, regular 
quarterly dividend of one per cent, payable October 1 to stock of 
record September 19. 

Old Colony Street Railway Company, quarterly dividend of one 
and three-quarters per cent, payable October 1. 

Philadelphia Traction Company, semiannual dividend of $2 per 
share, payable October 1, 

Standard Gas and Electric Company, an initial quarterly divi- 
dend of one and three-quarters per cent on its preferred stock, 
payable September 15 to holders of record August 31. 

Stark Electric Railroad, quarterly dividend of three-quarters of 
one per cent, payable October 1. 

Twin City Rapid Transit Company, quarterly common dividend 
of one and one-half per cent, and quarterly preferred dividend of 
one and three-quarters per cent, payable October 1. 

Union Traction Company of Indianapolis, regular semi-annual 
dividend of two and one-half per cent on the preferred stock, pay- 
able October 1 to stock of record September 24. 

United Traction and Electric Company, quarterly dividend of 
one and one-quarter per cent, payable October 1. 


CLOSING BID PRICES FOR ELECTRICAL SECURITIES IN THE LEADING EX- 
CHANGES AS COMPARED WITH THE PREVIOUS WEEK. 


NEW YORK. Beer 12 Sept. 5 
8 


two per cent, pay- 


dividend of two per 


Allis-Chalmers common 
Allis-Chalmers preferred 
Amalgamated Copper ....... cece cece ccc cep ccctceceeeccece : 
American Tel, & Cable...cccc cc ccc ccc ccc c ccc escececcnecece *S80 *80 


American Tel. & Tel. cies dees elas o 8 Susu drew bier Ske ercnoteos 134% 134% 
Brooklyn Rapid Transit ........... cc cece cece cence cece 13% 74% 
General Eiectrié ssercsseri saurana eroaa wha Dew eR cake 140% 141% 
Interborough-Metropolitan common ............e.cceeeeee 17% 183% 
Interborough-Metropolitan preferred .............c0ccee, 48% 49% 
Kings County Electric ....... 0... cee cc cc cece ec eeecee 2 121 
Mackay Companies (Postal Telegraph and Cables) 
cComMOnN 0 ig-0 6 000.654 6 a eine we beso 0 a4 84 FOES Cw ewS Oe ws 9% 85 
Mackay Companies (Postal Telegraph and Cables) 
preferred seuss coe we eisai e e a E SE new eeeearlne sae whe as 74% 
Manhattan Elevated ....... cc ccc tcc e eee cece eeesuee 129 129 
Metropolitan Street Railwav ........... cc cee cece ccc eae *18 #18 
New York & New Jersey Telephone............. 0.0. cc eee 103 103 
U. S. Steel common 66 66ea nok scene andawn done boea we eeear 68 1g 68% 
U. S. Steel preferred ....esessessosonesereecssesoseoseseso 116 116 
Western Union. syes asea nere e a BY Sow a a a 62 61 
Westinghouse COMMON ... cc wees cece cece ater n nc cesacecees 5 57 
RARE E E ORR AE OL MEe Aine a RE tek #125 #125 


Westinghouse preferred 


1 A 


American Tel. & Tel., ....essoessnusonsesssesssessresssssoe 124% 134% 


Edison Elec, Illuminating ..........cc cece cece eee e et ncnce 256 58 
General Electri ccc siete isies $a559 antee 6b Awe wate aE 140% 141% 
Massachusetts Blectric COMMON .........c ccc c cece ee eeees 17% 17% 


Massachusetts Electric preferred .......c. cece cece ccc ecces 81 80 


New England Telephone ......... ccc cece reece cca c reve aces 130 129 
Western Tel. & Tel. COMMON... ...,. ccc cece cee cec sr erece 14% 14% 
Western Tel. & Tel. preferred. ....... 2. cee cee eee cece eens 83 83 


PHILADELPHIA. ate 12 Beet 5 


American Railways 


oor ens eeerseee ner eee sree eanseaer ene eseeeesee 


Electric Company of America 22... . cece cece eee eee race 11% 111 
Electric Storage Battery common ....... cece ee cece teens 47% 463% 
Electric Storage Battery preferred...............c cee eues 4714 46% 
Philadelphia Electric .....sesssssosososeseresessensesessno 15 15 
Philadelphia Rapid Transit ......ssesesesesseesenoesecsese 181 17% 
Philadelphia Traction “x ccseud-iin noe sce cess ee ees ine ese 84 833% 
Unión Traction serer aee EEEE EENE cone EAER 431% 42% 
CHICAGO. Sept. 12 Sept. 5 
Chicago Railways, Series 1 .... ccc cece cece ccc cc eee c ates 70 
Chicago Railways, Series 2 ..... cece cece cece sewer et eces 16 16 
Chicago Subway ....... Mirena ye Bate wie eae Mapes, ba a AS ae eis Ge 4 4% 
Chicago Telephone. <.6.sisascs see coc etawe oe seeae cendedes 117 117% 
Commonwealth Edison ......ccsccccas scree stan vensseceas 110 110 
Metropolitan Elevated COMMON ...... ccs eee cee cece eteees 19 19 
Metropolitan Elevated preferred .....-...ccceec ev eccecnee 60 60 
National Carbon COMMON ...... ces cree nce ce aces ccerecons 118 118 
National Carbon preferred ....... cece cece ee cece eee eees 118% 118% 
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FOREIGN TRADE OPPORTUNITIES. 


(From Daily Consular and Trade Reports, issued by the Bureau 
of Manufactures, Washington, D. C. In applying to the Bureay 
for addresses, refer to file number.) 


No. 5458. ELECTRICAL AND WATERWORKS SUPPLIES. 
—An American consul in Mexico reports that a company in the 
United States, the name of which is on file at the Bureau of Man- 
ufactures, has been granted the franchise to install and operate 
electric light and water works systems in one of the cities. The 
town and federal authorities have contracted for water to be sup- 
plied to all schools, public buildings and parks, and many citizens 
have arranged for individual service. Arc lights are to be used 
for the streets, and incandescent lights for the interior of all pub- 
lic buildings. Contracts have been made for about 2,000 incan- 
descent lights in private houses, and arrangements partially com- 
pleted for using electric current for power purposes, such as driv- 
ing irrigating pumps. The investment represents $75,000, all the 
capital being furnished by the company. 


No. 5460. MOTOR BOATS.—An American consul in Canada 
forwards the name of a person in his district who wants a motor 
boat costing several] thousand dollars, and suggests that interested 
American firms take the matter up at once. 


No. 5461. WATERWORKS.—An American consul reports that 
a municipality in india has been granted leave to contract a loan 
of $259,520 for the purpose of extending the existing waterworks 
system. The water supply is to be brought a distance of 115 miles. 
Further details will be available in a short time. 


No. 5465. MACHINE TOOLS AND ELECTRICAL CRANES.— 
An American consul in Oceania reports that a large firm in his 
district which represents certain American firms desires to get in 
touch with manufacturers of all classes of machine tools in the 
United States. This firm is also interested in electrical cranes, 
and has facilities for extending the trade in this line. 


No. 5466. MACHINERY, ELECTRICAL APPLIANCES, AND 
RAILROAD EQUIPMENT.—A firm in Belgium informs the Bureau 
of Manufactures that it is engaged in establishing agencies through- 
out Europe, Asia Minor, and North Africa, and wants to represent 
American manufacturers of hardware, machinery, railroad equip- 
ment, and electrical appliances. 

No. 5476. TELEPHONES FOR CHINA.—In answer to an in- 
quiry from the United States, an American consul in China reports 
that a city with a population of about 55,000 has no telephone serv- 
ice. There are also a number of smaller places within a radius of 
twenty-five miles, also two cities of considerable importance which 
could easily be reached by outside lines. The consul thinks it 
doubtful if a concession could be secured, but forwards the name 
of the electric light company in that city which might be interested 
in the introduction of a telephone service. 

No, 5481. ELECTRICAL COOKING APPARATUS.—A party in 
Mexico informs an American consul that he desires catalogues of 
electrical cooking apparatus suitable for use in a launch. The con- 
sul thinks that if the inquirer secures a suitable appliance others 
will adopt the idea. There are many launches and motor boats in 
the district, and the cooking apparatus would add to the comfort 
of trips lasting several days. 


NEW INCORPORATIONS. 


HAMMOND, IND.—The Interstate Construction Company has 
incorporated, capitalized at $30,000. The company proposes to sari 
a specialty of constructing electric railroads. Frank O’Shea, f n 
C. Lavernie and Iurace Shia are directors. ' 

EVANSVILLE, IND.—The Jewett-White Electric Company has 
filed articles of incorporation with the Secretary of State. m 
corporation proposes to manufacture and sell electrical enun 
and supplies of all kind. The capital stock is $10.000, which amoun 
will be increased. C. S. Jewett, E. S. Wise and F. M. Hange 
are directors. ' 


LOUISVILLE, KY.—The Bland Electric Company has filed a 
ticles of incorporation in the County Clerk's office, with a capital 
stock of $3,000, divided into shares of $100 each. The compan} 
will deal in electrical supplies. The {ncorporators, all of whom 
hold three shares of stock each, are W. G. Osborne, J. Osborne 
Bland and John Jansen. The Urwick Machinery and Supply pee 
pany filed amended articles of incorporations reducing the capita 
stock from 500 to 150 shares, valued at $100 each. The articles as 
filed are signed by C. Urwick, Thomas D. Osborne and John Boyce 
Baskin. 


PROPOSALS. 


WIRING OFFICERS’ QUARTERS.—The office of Constructing 
Quartermaster, Fort Hamilton, N. Y., will receive sealed bids un 
til September 22, for the construction, including plumbing, heating. 
electric wiring and fixtures of one set of field officers’ quarters 
and one six-set officers’ quarters. Plans, specifications and full 
information can be obtained at the Constructing Quartermasters 
office, Fort Hamilton, N. Y. 


POST OFFICE, MALONE, N. Y.—The office of the sopena 
ing Architect, Washington, D. C., will receive sealed bids un 
October 12, for the construction, complete (including plumbing. 


-t 


September 17, 1910 


gas piping, heating apparatus, electric conduits and wiring) of the 
United States post office at Malone, N. Y., in accordance with draw- 
ings and specifications, copies of which may be obtained from the 
custodian of site at Malone, N. Y., or at the Supervising Architect's 


office. 
PERSONAL MENTION. 


EDWARD J. KUNZE has been appointed assistant professor of 
mechanical engineering at the Michigan Agricultural College. 

GEORGE W. PATTERSON, professor of electrical engineering 
at the University of Michigan, Is now in Europe on a year's leave 
of absence. 

ANTONIO GUELL, research fellow in the engineering experi- 
ment station of the University of Illinois, has entered the employ 
of the General Electric Company at Lynn, Mass. 

J. B. KENYON lectured to the members of the Engineering 
Department of the National Electric Lamp Association, Cleveland, 
Ohio, on “Salesmanship” on the evening of September 6. The lec- 
ture was given in the large auditorium on the third floor of the 
Association’s new engineering building. 

ARTHUR FRITSCH was recently made manager of the Chi- 
cago Office of Pawling & Harnischfeger, of Milwaukee, manufac- 
turers of traveling cranes. Mr. Fritsch was formerly connected with 
the Allis-Chalmers Company and was, until quite recently, presi- 
dent of the Big Four lead and zinc mine at Platteville, Wis. 


L. D. McLEAN, formerly general commercial superintendent 
of the Southwest Telegraph and Telephone Company with headquar- 
ters in Dallas, Tex., recently resigned. He is now commercial su- 
perintendent of the Interstate Consolidated, State Telephone & 
Telegraph Company and other Lane properties. Mr. Mcl.ean’s 
headquarters are now at Butte, Mont. 

A. S. GARFIELD, chief engineer of the French Thomson- 
Houston Company, has been awarded the cross of the Legion of 
Honor by the French Government. Mr. Garfield has been con- 
nected with the company for many years and occupies a prominent 
position in electrical affairs. He is one of the leading spirits in the 
development of electric traction in France. 


E. F. NORTHRUP, formerly of the Leeds & Northrup Com- 
pany, of Philadelphia, has accepted an appointment as assistant 
professor of physics at Princeton University, where he will make 
a specialty of physical and electrical measurements. Dr. North. 
rup has specialized in this subject and has conducted considerable 
research work, and a number of the new ingenious instruments 
and apparatus which have been brought out by the Leeds & North- 
rup Company are due to his efforts in this line. 

W. P. HANCOCK. one of the department heads of the Edison 
Electric Iluminating Company, contributes to the current issue of 
Edison Life, the bright little monthly of the Boston Edison Com- 
pany, a very readable account of his experiences in the early 
years of the development of the electrical industry. Mr. Hancock’s 
rise in the electrical world is modestly told and his story displays 
ho little literary ability. It will be read to the finish with the 
greatest interest, not only by the old-timers to whom he makes 
frequent reference, but also by the younger generation who will 
profit exceedingly by the many human touches which Mr. Hancock 
introduces in his vivid recital. 

E. L. CLARK, president of the Valentine-Clark Company, Chi- 
cago, dealer in cedar poles, recently returned from an eight weeks’ 
trip to Idaho, where he went to establish new yards for the com- 
pany’s Western cedar poles. These yards are located at St. Maries, 
Idaho, and are on the St. Joe River. Unexcelled shipping facili- 
ties and all other modern conveniences for handling poles are at 
the disposal of the company. Mr. Clark had a number of thrilling 
experiences on this trip as he and his family lived six weeks 
on a house boat on the St. Joe River, and were close to the tre- 
mendous fires which lasted five days and devastated so much prop- 
erty. At one time the Clark family was within a quarter of a mile 
of the nearest fire, and at no time was the fire more than five 


miles away. 
OBITUARY. 


SIR CHARLES EVAN SMITH, a director of the Marconi Wire- 
less Telegraph Company, and at one time chairman, died recently 
in London, 

HON. EDWARD L. PULLEY, formerly a state senator, and the 
general manager of the Huntsville Electric Railway Company, died 
at his home in Huntsville, Ala., September 7. Mr. Pulley was a 
lawyer by profession, and was one of the best known men in the 
Tennessee Valley. 

JAMES HEYWOOD, superintendent of lines and cables of the 
Philadelphia Rapid Transit Company, died on July 31. He was 
born in England, but came to this country as a child, and in 1892 
was graduated from the Central Manual Training School in Phila- 
delphia. After some street-railway work in Baltimore, he took 
charge of the underground cable work for a Philadelphia traction 
company in 1893, and had been engaged in this work up to the 
time of his death. He invented a support for cables to be used in 
manholes, and other practical devices. He was an associate of the 
American Institute of Electrical Engineers and a member of the 
American Street and Interurban Railway Association. 
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INDUSTRIAL ITEMS. 


THE RAIL JOINT COMPANY, New York, N. Y., announces the 
removal of its general offices to the Cameron Building at 185 Madi- 
son Avenue, New York City. 


THE INDUSTRIAL INSTRUMENT COMPANY, Foxboro, Mass., 
recently issued Bulletin No. 38 on the subject of industrial record- 
ing gauges. A number of the features of these gauges are listed and 
a facsimile of a chart is shown, 


THE ADVANCE ELECTRIC COMPANY, St. Louis, Mo., re- 
cently distributed Bulletin No. 4, describing single-phase alternat- 
ing-current motors. In the repulsion motors which are illustrated 
in this bulletin the aim was to combine the best features of the 
commutator type and the squirrel-cage type. 


THE HARTFORD TIME SWITCH COMPANY, New York. N. Y, 
has issued salesman sheets No. 1, No. 2 and No. 3 and a folder de- 
scribing the Hartford automatic time switch. This is a device by 
which current is automatically turned on and off at such times as 
the user desires, with no further attention than the weekly winding. 


THE WHEELER CONDENSER AND ENGINEERING COM- 
PANY, Carteret, N. J., recently issued a pamphlet entitled “Con- 
densers for Small Central Stations,” in which is reprinted a lec- 
ture delivered before the Missouri Gas, Electric and Street Rail- 
way Association. It contains a number of useful tables, charts and 
curves relating to the operation and economy of condensing machin- 
ery. 


PETTINGELL-ANDREWS COMPANY, Boston, Mass., begins with 
the September issue of Juice a new policy regarding the publication 
of that periodical. Each issue will, in the future, be devoted to 
special departments of the business. Beginning this policy the 
September number has been designated as the Fixture Number and 
contains an article illustrated by views of the company’s fixture 
studios. The article closes with a list of well-known installations. 


THE CUTTER COMPANY, Philadelphia, Pa.. has prepared an 
advertising calendar for the twelve months beginning with Sep- 
tember, 1910. Each one of the pages of this calendar shows one 
of the forms of the Cutter Company’s well known I-T-E apparatus. 
In connection with the illustrations are descriptions of the forms 
of circuit-breaker and some information regarding the use to which 
each is adapted. The motor-operated I-T-E laminated circuit- 
breaker which is described has a current-carrying capacity of 10,000 
amperes. 


THE STROMBERG-CARLSON TELEPHONE MANUFACTUR- 
ING COMPANY, Rochester, N. Y., calls attention in a recent 
folder to the fact that it has stock switchboards ready for imme- 
diate shipment. Some types of these boards are illustrated and 
described therein. A novel feature of this folder is an insert con- 
sisting of a Postal Telegraph-Cable Company's night lettergram 
and a Western Union night letter. For the customer's convenience 
he is instructed to write his order on one of these and send it 
at the company’s expense. 


DATES AHEAD. 


Pacific Coast Electrical Exposition. 
tember 17-24. 

American Mining Congress. Thirteenth annual session, Los 
Angeles, Cal., September 26 to October 1. 

Colorado Electric Light, Power and Railway Association. 
convention, Glenwood Springs, Colo.. September 21, 22 and 23. 

Central Electric Railway Association. First meeting, Indian- 
apolis, Ind., September 22. 

Kansas Gas, Water, Electric Light and Street Railway Asso- 
ciation. Annual meeting, Kansas City, Kan., September 27 and 28. 

Association of Railway Electrical Engineers. Annual conven- 
tion, Chicago, IN., September 27-30. 

Vermont Electrical Association. 
September 28 and 29. 

Denver Electric Show. Colorado Electric Club, Denver, Colo., 
October 8-15. 

American Street and Interurban Railway Association. 
convention. Atlantic City, N. J.. October 10-14. 

American Society of Municipal Improvements. 
tion, Erie, Pa., October 11-14. 

Western Association of Electrical Inspectors. 
meeting. Omaha, Neb., October 11, 12 and 13. 

Railway Signal Association. Annual meeting, Richmond, Va., 
October 12-15. 

American Electrochemical Society. 
ing, Chicago. HI, October 13-15. 

Order of the Rejuvenated Sons of Jove. 
ing, Birmingham, Ala., October 13-15. 

American Iron and Steel Institute. 
City, October 14 and 15. 

Illuminating Engineering Society. 
more, Md., October 24-25. 

American Association of Electric aad Manufacturers. 

meeting. Chicago, November 14-16. 

ae ee Light and Traction Association. Next meeting, Annis- 


ton, Ala., November 21-23. 


San Francisco, Cal., Sep- 


Next 


Annual meeting, Brandon, Vt., 


Annual 
Annual conven- 


Sixth annual 


Eighteenth general meet- 
Eighth annual mect- 
First meeting, New York 
Annual convention, Balti- 


Semi- 
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RECORD OF ELECTRICAL PATENTS. 


Issued (United States Patent Office) September 6, 1910. 


969,161. DYNAMO. Louis Anthyme Herdt, Montreal, Quebec, Can- 
ada, assignor of one-half to Julien Dalemont, Montreal, Canada. 
Filed Dec. 19, 1908. In combination with a three-phase alter- 
nator, with exciting coils on its magnet cores and means main- 
taining a direct current in such exciting coils, are means gen- 
erating no-load electromotive-force proportional to the electro- 
motive-force of the alternator when the alternator is carry- 
ing no load, and means automatically varying the exciting cur- 
rent proportionally to the load current and the angle between 
the load current and the no-load electromotive force of the al- 
ternator, 


969,198. GOVERNOR. Walter Joseph Richards, Milwaukee, Wis., 
assignor to National Brake & icslectric Company, Milwaukee, Wis. 
Filed April 26. 1909. A governor for air pumps and the like, 
comprises a casing, a dished plate secured to the casing, a 
plunger head working within the recess of the dished plate and 
provided with lugs projecting through openings in the dished 
plate, a pressure-flexed diaphragm bearing on the plunger head, 
a spring-pressed plate within the casing bearing on the ends 
of the lugs of the plunger head and a movable circuit controller 
having connection with the plunger head to be operated thereby. 


969,211. SHHADE-HOLDER. Theodore Smith. Chicago, Ill. Filed 
Jan. 2, 1909. A shade-supporting ring has clamping jaws which 
are provided with shoulders for engagement with the bead 
of an ordinary lamp socket: a ring has cams for engagement 
with the jaws: and locking means are provided for locking the 
ring against movement upon the jaws. 


969,265. ELECTRIC-CONTROLLER PLUG. Benjamin Fulton Gard- 
ner, Chicago, Ill. Filed July 16, 1909. An electric controller 
plug comprises a metallic screw-threaded shell containing non- 
fusible electric resistance niaterial, a movable metal part in 
direct contact with this material, suitable insulating material 
between the screw shell and the nonfusible resistance material, 
and suitable insulating material between the movable metal 
part and the screw shell. 


969,281. APPARATUS FOR OPERATING RAILWAY SIGNALS. 
Winthrop K. Howe, Buffalo. N. Y., assignor to General Railway 
Signal Company, Buffalo, N. Y. Filed Oct. 11, 1906. In com- 
bination with a source of anergy are: a motor, a signal; its 
operating mechanism and mechanism driven by the motor; a 
slot magnet and a stop mechanism for holding the motor-driven 
mechanism against vibration when the signal reaches the pro- 
ceed position comprising a rear stop for absolutely preventing 
the movement of the signal toward normal, a front stop for 
overcoming the momentum of the signal when it reaches the 
proceed position and means for moving the stops into action 
when the slot magnet is energized and out of action when the 
slot magnet is de-energized. . 


969,283. ELECTROLIER-FIXTURE. Harold F. Hutchinson, Roch- 
ester, N. Y. Filed June 16. 1909. A drop-light fixture for elec- 
tric lamps comprises a fixture pipe, fixed supports, movable 
means mounted on the fixed supports and operatively con- 
nected to, but removable from, the pipe for receiving a cable by 
which the fixture may be raised and lowered. 


969.327. ELECTRIC IGNITION DEVICE FOR INTERNAL-COM- 
BUSTION ENGINES. Henry Batt, Hendersyde Park, Kelso, 
Scotland. Filed March 25, 1910. <A driving couple for high- 
tension magnetos. 


969,336. LIGHTNING-ARRESTER. Fabius M. Butler, David City, 
Neb. Filed Jan. 21, 1910. A lightning-arrester comprises a 
receptacle having chanibers or cavities separated by a wall 
of less height than the depth of the cavities (the cavities each 
containing mercury), and circuit terminals entering the cavities 
into electrical contact with the mercury. 


969,339. DEVICE FOR CUTTING INSULATION FROM CON- 
DUCTORS. Emil F. Chytraus, Yonkers, N. Y., assignor to Otis 
Elevator Company, Jersey City, N. J. Filed Dec. 20, 1907. A 
handled carrier has a transverse passage for the insertion 
of insulated wire, two cutters, one for cutting the insulation 
circumferentially and the other for cutting the same longitudi- 
nally, and separate devices for operating the cutters. 


969,345. SYSTEM OF ELECTRICAL DISTRIBUTION. Frank S. 
Culver, Madison, Wis. Filed June 9, 1909. A form of cut-in is 
described. 


969,349. PRIMARY BATTERY. Eben G. Dodge, Maplewood, N. J., 
assignor to Edison Manufacturing Company, West Orange, N. J. 
Filed June 12, 1909. <A voltaic battery comprises a negative 
electrode plate, a positive electrode plate, insulating means sep- 
arating the plates, means securing the parts together, the posi- 


969.361. 


969,387. 


969.393. 


969,403. 


969,414. 


969,472. 


969.480. 


969,492, 


969,493. 


969,498. 


tive plate being so formed as to protect the part thereof con- 
tacted by the securing means against electrolytic action. 


CIRCUIT-PROTECTING APPARATUS. John E. Graybill. 
York, Pa. Filed Sept. 15. 1906. In combination with a block of 
insulating material having a fuse recess formed therein, is a 
fuse terminal at each end of the recess having a seat for a 
fuse provided with resilient side and end walls, the latter being 
connected with the body of the terminal at points between 
the side walls. 


GRID FOR STORAGE BATTERIES. Francis M. Michael. 
Eaton, Ohio. Filed April 1, 1910. A double grid is described, 
each grid being the shape of a basket formed of a network 
of hollow wires interwoven together. Each of the wires has 
a central conducting wire extending through the tube, aud ac- 
cumulated at one end of each grid, and connecting two grids 
together. A lead-paste compound fills each grid and forms a 
coating for the same, and a channel tube provided with depend- 
ing ends incloses bunched wires connecting the two grids, the 
wires being soldered together, and the tube being filled with an 
alloy of lead. 


COMBINED TELEPHONE AND PROTECTIVE ALARM 
SYSTEM. James G. Nolen, Chicago, Ill., assignor to John E. 
Shepherd, Chicago, Ill. Filed May 9, 1907. A combined telephone 
and burglar-alarm system. 


HOLDER FOR TELEPHONE-RECEIVERS. Cornelius R. 
Phillips, Philadelphia, Pa., assignor of one-half to J. Cook and 
one-half to Jerome B, Felheimer, Philadelphia, Pa. Filed Oct. 
9, 1909. A bracket-arm device. 


969,409. HIGH-VOLTAGE RECEPTACLE AND PLUG. Frank J. 


Russell, Brooklyn, N. Y. Filed July 21, 1909. A receptacle 
member has a plug-receiving socket and a wall of insulating 
material arranged within the socket between the receptacle 
contacts and is provided at one end with a groove forming an 
insulating air gap. 


ALARM SIGNALING SYSTEM. John E. Shepherd, Chi- 
cago, Ill. Filed Jan. 13, 1908. In a duplex heat-responsive alarm 
system, there are two indenendent heat-detecting elements each 
comprising piping containing fluid and indicating means re- 
sponsive to change in pressure of the fluid within the piping 
due to the action of fire upon the piping, and a single signal 
transmitter operacively associated with the indicating means 
to transmit a signal of one character if either such indicator 
alone be actuated, and a different character of signal if both 
be actuated. 


DYNAMO-ELECTRIC MACHINE. Fred C. Hall. Wilkins- 
burg, Pa., assignor to Westinghouse Electric & Manufacturing 
Company. Filed Dec. 14, 1908. A rotatable member for double- 
current machines comprising a core member, a supporting spl- 
der having a plurality of laterally projecting arms, a commuta- 
tor cylinder and a plurality of concentric collector rings sup- 
ported on the arms. 


ELECTRIC SWITCHING APPARATUS. Samuel T. Hut- 
ton, Chicago, Ill., assignor to Sheidel Western X-Ray Coil Com: 
pany, Chicago, Ill. Filed Feb. 13, 1909. A rotative drum de- 
vice, 


INSULATED PIPE-COUPLING. Sarah E. Peeples, Wash- 
ington, D. C. Filed April 14, 1909. The device described com- 
prises coupling members, insulation therebetween, and upward- 
ly extending means located within one of the coupling men 
bers entirely above the insulation for preventing water of con- 
densation or luting from coming into contact with the 1m- 
sulation, 


ELECTROMAGNETIC MECHANISM. Henry Pierson. 
Manchester, England, assignor to Westinghouse Electric & 
Manufacturing Company. Filed Oct. 3, 1906. In combination 
with a frame or yoke different parts of which are provided 
with magnetizing conductors that are independently energized 
and have different magnetic circuits, is a movable armature 
having an unsymmetrical relation to the magnetic circuits: 4 
yielding restraining means holds the armature in a given post 
tion when the magnetizing currents are normal in amount and 
direction and is overcome when one of the currents becomes 
abnormal in direction or excessively abnormal in amount. 


PROTECTIVE MEANS FOR ELECTRICAL CIRCUITS. 
Charles F. Scott, Pittsburg, Pa., assignor to Westinghouse 
Electric & Manufacturing Company. Filed July 9, 1906. In 
combination with conductors tor alternating currents and an 
other circuit conductor disposed in proximity thereto, is 8 
transformer having. primary windings in circuit, respectively. 
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969,499. MEANS FOR NEUTRALIZING 
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with the alternating-current conductors, and a secondary wind- 
ing in circuit with the other conductor, 

INDUCED DISTURB- 
ANCES IN  INTELLIGENCE-TRANSMISSION CIRCUITS. 
Charles F. Scott, Pittsburg, Pa., assignor to Westinghouse Elec- 
tric & Manufacturing Company. Filed July 9, 1906. In combi- 
nation with two electrical circuits that are located within a 
magnetic field, is a transformer having a primary winding lo- 
cated in one of the circuits and a secondary winding in the 
other with a variable ohmic resistance connected in shunt to 
the primary winding, and a variable inductive resistance con- 
nected in series therewith. 


969,509. CONTROLLER FOR ELECTRIC MOTORS. Robert Fried- 


erich Baerlocker, Manchester, England, assignor to Westing- 
house Electric and Manufacturing Company. Filed Dec. 24, 
1909. A receptacle comprising a body portion and a removable 
cover, has a controller suspended from the cover and a circuit 
making and breaking switch, the respective members of which 
are supported by the body portion and by the cover. 


SELF-REGULATING ARC-LAMP. Malcolm H. Baker, 
New York, N. Y., assignor to Westinghouse Electric and Man- 
ufacturing Company. Filed Aug. 1, 1903. In combination with a 
pair of cylindrical electrodes, located the one within the other, 
is an igniter located at a point remote from the arcing ends of 
the electrodes. 


DRY CELL. Amos N. Barron, Cleveland, and Walter G. 
Wiatt, Fremont, Ohio, assignors to National Carbon Company, 
Cleveland, Ohio. Filed March 26, 1910. A dry cell comprises 
a zinc cup having a bibulous lining, a carbon electrode, and 
battery mix tightly packed in the lined cell around the elec- 
trode, a disk which embraces the electrode and fits within the 
cup, the disk being made of double-faced corrugated straw- 
board, and a seal in the cup on top of this disk. 
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a track switch. Two sets of contacts in circuit with the motor 
are arranged to be alternately opened in the two extreme po- 
sitions of the track switch. Electromagnetically actuated con- 
tacts, selectively controllable by an approaching car, establish 
a circuit to either set of contacts. Connections are adapted to 
form maintaining circuits for the actuating windings of the 
electromagnetically actuated contacts, the maintaining circuits 
being arranged to be broken by the contacts controlled by the 
track switch. 


Albert C. Crehore, Yonkers, 
N. Y., assignor to Typewriting Telegraph Company, New York. 
N. Y. Filed Ang. 15, 1994. A telegraph system comprises re- 
ceiving magnets, a series of relays less in number than the 
magnets being controlled by a fractional group of relays, and 
each of the respective groups containing the same number of 
relays, two line wires, each containing a number of the relays 
and means for individually operating the relays from a distant 
i by currents of distinctive values and distinctive polari- 
ties, 


969.542. APPARATUS FOR CHARGING STORAGE BATTERIES. 


Alvaro S. Kotz, Springfield, Ohio, assignor of one-half to Paul 
A. Staley. Springfield, Ohio. Filed Jan. 12, 1905. In an appara- 
tus for charging storage batteries, are means controlled by 
the variation of the potential of the battery in charging to 
successively change the rate of charging and to automatically 
discontinue the charging when the battery has reached its nor- 
mal charged potential. 


ELECTRIC SWITCH. Penjamin Chester Webster, Bridge- 


RECEPTACLE 969,5325. MERCURY VAPOR RECTIFIER 


AND PLUG. 


CONTROLLER FOR ELECTRIC MOTORS. Howard L. 
Beach, Wilkinsburg, Pa., assignor to Westinghouse Electric & 
Manufacturing Company. Filed Feb. 10, 1909. A controller for 
electric motors comprises a rotatable and longitudinally ad- 
justable shaft, a drum switch rotatably mounted thereon, a 
second drum switch secured to the shaft, and interlocking 
means between the two switches for preventing the adjust- 
ment of one except when the other occupies a predetermined 
position. 


ELECTRICAL CONTROLLER. Carl E. Bedell, Wilkins- 
burg, Pa., assignor to Westinghouse Electric & Manufacturing 
Company, Filed Jan. 5, 1907. A controller comprises co-operat- 
ing switch members, one of which is both rotatable and axially 
adjustable to cause variations in the circuit arrangements, and 
a single lever for effecting both adjustments. 


AUTOMATIC STARTING DEVICE FOR MERCURY-VA- 
POR RECTIFIERS. Frederick S. Chapman, Pittsburg, Pa., as- 
signor to Westinghouse Electric & Manufacturing Company. 
Filed Oct. 5, 1907. In combination with a mercury-vapor recti- 
fier are means for overcoming the initial high resistance there- 
of, and a governing switch ror this means, a switch for con- 
necting either an auxillary direct-current circuit or a load to 
the rectifier, and a device for operating the switches compris- 
ing two windings both of which are energized when the auxil- 
lary circuit is connected to the rectifier and only one of which 
is energized when the load is connected to the rectifier to 
maintain the connection. 


MERCURY-VAPOR RECTIFER. Frank Conrad, Swiss- 
vale, Pa., assignor to Westinghouse Electric & Manufacturing 
Company. Filed Sept. 20, 1996. In combination with a current- 
rectifying device having two positive and two negative termi- 
nals, are transformer windings connected, respectively, between 
the pairs of positive and negative terminals and having inter- 
mediate points connected, respectively, to a distributing circuit. 


969,526. ELECTRICALLY-OPERATED TRACK-SWITCH. Fred B. 


Corey, Schenectady, N. Y., assignor to General Electric Com- 
pany. Filed Dec. 24, 1908. A rotary electric motor is geared to 


port, Conn. Filed May 20, 1909. In combination with a revolu- 


. ble shaft, is a disk journaled loosely thereupon; a spring is 
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connected with the disk; a commutator is mounted losely upon 
the shaft and connected with the spring; and means control- 
lable at will are provided for adjusting the tension of the 
spring. 

SYSTEM OF MOTOR CONTROL. Harold E. White, 
Schenectady, N. Y., assignor to General Electric Company. 
Filed May 18. 1908. A control system for a series of electrically 
controlled switches, etc, 

CONTROL OF ELECTRICALLY-OPERATED SWITCHES. 
Harold E. White, Schenectady, N. Y., assignor to General Elec- 
tric Company. Filed Feb. 27, 1909. A plurality of contactors 
are intended for operation in succession to effect certain con- 
nections in a power circuit; a plurality of auxiliary switches 
are arranged each to contro! a contactor; and electromagnets 
energized from the power circuit are arranged each to control 
the closing and opening of an auxiliary switch, whereby succes- 
sive closing and opening of the contactors takes place under 
the contro! of the conditions in the power circuit. 

CONTROL OF ELECTRICALLY-OPERATED SWITCHES. 
Harold E. White and Eugene R. Carichoff, Schenectady, N. Y., 
assignors to General Electric Company. Filed Feb. 27, 1909. 
Similar to the preceding. 

INSULATION-APPLYING DEVICE. Joseph A. Cates, Ma- 
son, Tex. Filed March 1, 1910. The implement described com- 
prises a two-part spindle, mountable and slidable on an end- 
less wire, an insulation carrier on one of the spindle parts 
a frame mounted on the spindle and means on the frame for 
rotating the spindle and the carrier to wind the insulation on 


the wire. 


969,607. CIRCUIT-CONTROLLER. Kenneth L. Curtis, Boston, Mass.. 


assignor to Albert and J. M. Anderson Manufacturing Company, 
Boston, Mass. Filed May 4, 1910. A circuit controller comprises 
a pivoted contact member, stationary contact members located 
on opposite sides of the pivot of the member and with which 
the member co-operates, a stop interposed between the pivot 
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for the movable member and one set of the stationary contact 
members and normally in the path of the movement of the 
pivoted contact member into engagement with the second set 
of contact members for moving the stop laterally to permit the 
pivoted contact member to be engaged with the first mentioned 
set of contact members. 


969,608. DYNAMO-ELECTRIC MACHINE. Joseph Le Conte Davis, 
Pittsburg, Pa., assignor to Westinghouse Electric & Manufac- 


turing Company. Filed Dec. 14, 1908. Describes a frame of 
special design. 


969,617. KEY-SOCKET FOR ELECTRIC INCANDESCENT LAMPS. 
Gilbert W. Goodridge, Bridgeport, Conn., assignor to The Bry- 
ant Electric Company, Bridgeport, Conn. Filed Oct. 2, 1908. An 
electric lamp key socket has an insulating body with a well 
to receive the switch mechanism, a screw shell forming one of 
the lamp terminals, mounted on the insulating body, at the 
mouth of the well, and a central contact plate projecting across 
the mouth of the well back of the screw shell in combination 


with co-operating switch mechanism, carried by the contact 
plate. 


969,622. ELECTRIC FURNACE. James E. Hewes, Plattsburg, N. 
Y. Filed Sept. 7, 1905. An electric furnace comprises a sectional 
trough-shaped hearth, means to feed the hearth in the direction 
of its length, two electrodes directed toward each other over 
the hearth, hollow water-jackets supporting the electrodes and 
arranged upon opposite sides of the furnace, and means for 
simultaneously moving the water jackets to or from each ather. 

969,633. MACHINE FOR GRINDING COMMUTATORS OF DYNA- 
MOS AND MOTORS. William H. Jordan, New York, N. Y., 
assignor to Jordan Brothers, New York, N. Y. Filed Sept. 2, 
1908. The machine has a shaft, means for supporting the shaft 
in parallelism with the shaft of the electrical machine, an arm 
on the shaft, a grinding wheel on the arm, and a worm gear for 
twisting the shaft and regulating the depth of cut of the wheel. 


969,646. ELECTRICAL SWITCHING DEVICE. James G. Meredith, 


969,499. APPARATUS FOR NEUTRALIZING INDUCED DISTURBANCES. 


Lynchburg, Va. Filed June 7, 1910. The switch includes a 
plurality of magnets, a source of current, a series of movable 
contacts less in number than the number of magnets, and 
means through any of the movable contacts desired. 


969,676. TELEPHONE-LINE-WIRE DETACHER. John K. Tomlin- 
son, Pickaway, W. Va., assignor of one-third to W. W. Ritten- 
house, Ronceverte, W. Va. Filed Dec. 29, 1909. A wire de- 
tacher comprises two terminal members one of which is mov- 
able into and out of axial housed relation to the other, a lock 
carried by one terminal for holding the terminals in electric 
connection, and a single means for moving the lock to the 
unlocked position and restoring the termina] members to the 
locked position. 


969,712. METHOD OF MAKING ARMORED ELECTRICAL CON- 
DUCTORS. George A. Lutz, Plainfield, N. J., assignor to 
American Circular Loom Company, Portland, Me. Filed March 
23, 1909. The method consists in inclosing a conductor within 
a spirally wound cover of greater internal diameter than the 
conductor, and compressing and reducing the diameter of the 
cover around the conductor. 


969,723. PUSH-BUTTON SWITCH. Clarence D. Platt, Bridgeport, 
Conn, Filed June 14, 1909. The switch comprises a shaft, an 
oscillating blade carrier mounted on the shaft, a spring for 
throwing the blade carrier to either extreme of its movement, 
a pivotally mounted latch provided with a single projection 
for locking the blade carrier in either extreme of its movement, 
the latch being provided with an opening for the passage of 
the shaft, and means for reciprocating the latch. 


969,737. PERFORATING OR PUNCHING MACHINE. Joseph 
Weber, Liberty, N. Y., assignor to Wilmot L. Morehouse, Brook- 
lyn, N. Y. Filed Aug. 10, 1909. The device includes a punch, 
a rod carrying the punch, a spring-controlled rod engaging the 
first rod, a shaft, means for electrically actuating the shaft in- 
cluding magnets and an armature engaged by the magnets (the 
armature engaging the Jast-named rod), and means for feeding 
a strip of paper under the punch. 


969,738. CONTROL OF ELECTRICALLY-OPERATED SWITCHES. 
Harold E. White, Schenectady, N. Y., assignor to General Elec- 
tric Company. Filed Feb. 27, 1909. A plurality of contactors 
operate in succession to effect certain connections in a power 
circuit; a plurality of auxiliary switches are arranged each to 
control the operation of a contactor; a plurality of electromag- 
nets co-operate each with an auxiliary switch; and connections 


are provided whereby a contactor in closing decreases the 

number of effective turns in the electromagnet of its co-oper. 

ating auxiliary switch. 

969,754. TROLLEY-SHIFTER. Samuel L. Hanson, Albert Lea 
Minn. Filed June 4, 1910. In combination with a flexible track 
section, and a rigid track section arranged parallel therewith, 
is a trolley-shifting device comprising a base plate adapted to 
be secured to the rigid track section and provided on its under 
side with means for securing the flexible track section, and 
provided on its upper side with a trolley-guiding rib adapted to 
fit against the end of the rigid track section at one end and 
having its other end beveled to merge into the surface of the 
fiexible track section. 

969,759. ELECTRICAL RELAY. Edward E. Clement, Washington, 
D. C., assignor to The North Electric Company, Cleveland, Ohio, 
Filed Sept. 10, 1906. An electrical relay comprises an electro 
magnet, a return bar carried by the core of the magnet, and 
extending to a point approximately flush with the front end 
of the core, circuit-changing devices, an armature supported 
on the bar and an operating connection from the circuit-chang. 
ing devices through the bar to the armature. 

PATENTS THAT HAVE EXPIRED. 

Following is a list of the electrical patents (issued by the 
United States Patent Office) that expired September 12, 1910: 
504,732. PRINTING-TELEGRAPH. Samuel R. Linville, Philadel- 

phia, Pa. 

504,738. ELECTRIC SWITCHBOARD. Frederick W. Mount, St 
John, Canada. 

504,740. PORTABLE STATIC ELECTRIC MACHINE. Theodorus 
H. Patee, Chicago, Ill. 

504,741. ELECTRIC DOOR REGISTER FOR WATCHMEN. Wil 
liam R. Patterson, Chicago, Ill. 

504,748. SOCKET FOR INCANDESCENT ELECTRIC LAMPS. 
Charles G. Perkins, Hartford, Conn. 

504,745. ELECTRIC SIGNAL DEVICE. Charles R. Piggins, Ra 
cine, Wis. 


504,746. GALVANIC DRY BATTERY. John Von Der Poppenburg, 
Charlottenburg, Germany. 


504,751. ELECTRICAL TESTING APPARATUS. Charles H. Rudi, 
Evanston, Il. 


504,752. ELECTRIC SIGNAL DEVICE. Charles H. Rudd, Evans- 
ton, Il. 


504,753. ELECTRICAL TESTING APPARATUS. Charles H. Rudd, 
Evanston, Ill. 


504,754. ELECTRIC MEASURING APPARATUS. Charles H. 
Rudd, Evanston, Ill. . 

504,760. ELECTRIC ARC LAMP. Charles T. Snedekor, Worces 
ter, Mass. 

504,801. TELEPHONE TRANSMITTER. James A. Brown, Mo 
line, Ill. 

504,815. CARBON FOR ELECTRIC-ARC LAMPS. Robert Me 
Manus, Brooklyn, N. Y. 

504,827. ELECTRO-MECHANICAL GONG. Franklin M. Dunn, Bal 
timore, Md. 

504,845. CARBON FOR ELECTRIC ARC LAMPS. Robert Mt 
Manus, New York, N. Y. 


504,847. CONDUIT ELECTRIC RAILWAY. Henry D. Oler, Pat 
erson, N. J. 


504,866. ELECTRIC-LIGHT FIXTURE. Frank W. Davenport 
Providence, R. I. 


504,914. DYNAMO ELECTRIC MACHINE. Rolfe Eldredge, Ne" 
York, N. Y. 


504,938. ELECTRIC CUT-OUT. Herbert N. Prentice, Stowmér 
ket, Eng. 

504,977. SUPPLY SYSTEM FOR ELECTRIC RAILWAYS. Georg: 
F. Green, Kalamazoo, Mich. 

504,980. ELECTRICAL ALARM SYSTEM. Charles K. Hall an 
William B. Lillard, New Orleans, La. 

505,032. AUTOMATIC SAFETY-JOINT FOR ELECTRIC CON 
DUCTORS. James H. Curry, Wilkinsburg, Pa. 

505,051. ELECTRIC-ARC LAMP. Wiliam B. Luce, Brookline, 

ass. 


505,060. PORTABLE ELECTRIC-LAMP SUPPORT. Norman T 
Mills, Boston, Mass. 


505,062. ELECTRIC TIME-RECORDER. Charles E. Ongley, Ne" 
York, N. Y. 


505,068. SWITCH FOR GOVERNING ELECTRIC MOTORS. Bt 
gar F. Ramien, Milwaukee, Wis. 


505,064. SWITCH FOR CONTROLLING ELECTRIC MOTORS 
Harry Sawyer, Muskegon, Mich. 
505,070. TELEPHONE SWITCH, Josef Steiner, Brooklyn, N. Y. 


505,081. CONDUIT ELECTRIC RAILWAY. Charles O. Ehlert, Ne? 
York, N. Y, 
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WIRING FACILITIES IN RESIDENCES. 

The phenomenal: progress made in the past few years 
by many central stations in the development of new busi- 
ness, particularly power business, which is very desirable 
on account of the demand coming at the off-peak period, has 
been responsible, to no small extent, in causing them to 
overlook the unlimited possibilities of increasing business 
on existing lighting circuits without additional expense. 

There are probably very few central stations that would 
not spend considerable time and energy in securing a power 
Yet 


the same revenue may be secured from smaller appliances 


contract that would vield a revenue of $100 per month. 


for instance, the electrie iron, if a sufficient number of 
them are installed, and with the advantage of no expense 
except for current. This is equally true of other domestic 
appliances, and while many of them, such as milk warmers? 
curling-iron heaters, heating pads, ete., cannot by them- 
selves be considered much as revenue producers, each one 
where installed and giving satisfaction will lead to the freer 
use of current for lighting and other purposes, ¢ffd will do 
much towards advertising the value of central-station 
service. 

There is however a serious drawback to the general 
use of these appliances, namely, the present arrangement of 
interior wiring in most houses. The unsightliness of a coffee 
percolator, chafing dish, toaster or other dining-room appli- 
ance connected by a wire to a handsome dining-room dome, 
and the operation of a sewing-machine motor or an iron by 
a wire suspended from the ceiling and run from some dis- 
tant chandelier is familiar to many and undoubtedly is a 
stumbling block for the central-station solicitor. Cases are 
not infrequent where it is Necessary, in order to use one of 
the apphances mentioned, to first remove an incandescent 


lamp from a socket before attaching the plug of the device 


to be used, because there is only one socket in the room. 


13 


It is not strange then that rather than countenance this 
inconvenience, customers of central stations should use gas 
and alcohol appliances, although already possessing those 
manufactured to operate by electricity. 

It is, of course, not feasible for central stations to 


remedy this evil where it already exists. However, it is 
obvious that the way of eventually doing away with this 


fault is the co-operation of the central station with the arehi- 
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tect and electrical contractors towards the installation of 
proper wall and floor receptacles for operating such appara- 
tus in the houses built in the future. 


THE RATIO OF TRANSFORMATION. 


The ratio of transformation of a transformer is an 
expression which may be used in several different senses, and 
it is time that engineers and authors of engineering books 
restricted its application to a specific and definite idea. 
When used in a general way, there is no question as to what 
is meant by the expression. The same is also true when it 
is used in a quantitative sense, if only its approximate value 
is considered and the direction of transformation is known. 

Many words, such as power, energy, momentum—in- 
deed, nearly every term used in mechanics—conveys a gen- 
eral idea when used ever so loosely, but to give an exact 
or quantitative idea to an engineer it must be restricted to 
its narrow technical meaning. This is equally true of ratio 
of a transformer. 

At the present time there is no uniformity in the mean- 
ing given to the expression by different engineers and 
writers of textbooks. The term is used in at least five differ- 
ent senses. Perhaps the most common sense is the ratio of 
turns in the primary and secondary windings, but this is 


not the sense given to the words by those who have the 


most occasion to refer to the quantitative relations of trans- — 


formers. } 

When a transformer is to be used in making accurate 
measurements, as in stepping down from high voltages or 
currents to the range of ordinary instruments, it is neces- 
sary to know the exact ratio of the terminal pressures, or 
of the currents. Owing to internal resistance and to mag- 
netic leakage, the ratio of terminal voltages in a potential 
transformer is never quite the same as the ratio of turns. 
Consequently, at least in instrument transformers, it is cus- 
tomary for the manufacturers to slightly alter one of the 
windings, so that the nominal ratio is not the ratio of turns. 
The latter is not indicated on the name-plate and is usually 
unknown to the user. The name-plate should, and usually 
does, indicate the ratio of terminal voltages or of currents, 
at some particular load, for this is the ratio of interest to 
the user. This ratio depends upon the load, frequency, and 
other conditions of use, and is consequently a variable quan- 
tity. It has a definite value only under definite conditions. 

When a numerical value is given to a transformation 
ratio, this value should indicate in itself the direction of 
transformation, without the qualification ‘‘step-up,’’ or 
“step-down.” That is, a ratio of ten should be understood 
to mean a step-down transformation and one-tenth a step- 
up transformation or vice versa. There is an inclination in 
some quarters to give the fractional value to a step-down 
transformation, but this is contrary to general usage. The 
expressions ‘‘transformation from ten volts to one volt,” 
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| ratio of trans- 
formation ten to one,” ‘‘ratio 10:1” suggest the evolution 


‘‘transformation in ratio of ten to one, 


of the last expression and it would be confusing to use the 
last with a meaning opposite to that of the first. 

The committees on terminology or standardization of 
our national societies should ‘give some attention to this 
matter, and to conform to reason and general usage the 
ratio of a potential transformer should be defined as the 
ratio of the effective voltage at the primary terminals to 
the effective voltage at the secondary terminals, and the 
ratio of a series transformer as the ratio of primary current 
to secondary current. These definitions would make the 
ratio a variable quantity, depending upon conditions of use. 
When the ratio is given without qualification it should be 
understood to apply to some standard conditions, such as 
rated load, frequency, ete., Just as the speed of a motor or 
the voltage of a generator is understeod to apply only to 
rated conditions. 


a iae 


THE BENEFITS OF A CENTRAL-STATION POWER 
LOAD. 


Conerete examples of the advantages of the motor load 
in relation to the economy of electrical production in the» 
central station multiply as managers address themselves to 
the active solicitation of power business. The past year's 
experience in a 4.500-kilowatt plant contrasted with that 
preceding a vigorous campaign for the acquirement of elec- 
tric-motor customers shows conclusively the desirability of 
encouraging off-peak business combined with a large output. 
particularly in its effect upon labor and fuel costs per kilo- 
The plant whose data 
are before us had precisely the same major generating 
equipment in 1909 as in 1910, but during the latter year the 
solicitation of electric power business was begun along the 


watt-hour delivered at the busbar. 


line of a systematic personal canvassing of the territory 
served, and this policy, combined with a substantial reduc- 
tion from the old power rates maintained by the company, 
increased the power sales from 916,642 kilowatt-hours to 
1,673,798 kilowatt-hours. ' 

The station equipment consists of twelve horizontal 
return-tubular boilers, hand fired, of 3,000 nominal horse- 
power; a 1,500-kilowatt Curtis turbo-alternator, three 
engine-driven alternators of 2,250-kilowatt total rating, and 
six small bélt-driven arc-lighting and railway-type direct- 
current generators. The record of the plant for 1909 shows 
that the total station output at the busbars was 5,754,268 
kilowatt-hours, of which 4,879,973 kilowatt-hours were sold. 
The net cost of production at the station was $72,203, or 1.20 
cents per kilowatt-hour, all fixed charges being excluded for 
the sake of a plant comparison. With the aggressive power- 
development policy of 1910, the company produced 7,126,314 
kilowatt-hours, and sold 5,967,093 units, a gain of over 
1,000,000 kilowatt-hours in the revenue output. The 1910 
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product was delivered at the station busbar at a net manu- 
facturing cost of $73,332, giving the actual unit cost of 1.03 
cents. This excellent result was in small part due to a 
reduction of 20.5 cents per ton in the price of coal, 

' Analyzing the details of the two years’ production costs 
we find that in 1909 the fuel cost per kilowatt-hour delivered 
at the busbar was 0.68 cent, and that the total fuel expense 
during the year was $39,426. In spite of the heavy increase 
in the demands upon the station this vear, the fuel cost per 
unit was 9.62 cent, and the total cost, $43,986. 
words the plant turned out about 1,370,000 more units in 
1910 than in 1909, and the cost of the increase in fuel was 
only $4,560 more. The actual coal consumption of the plant 
per kilowatt-hour was 3.16 pounds this year compared with 
3.34 pounds in 1909. 
found on behalf of the cultivation of the day load by the 
station, or better, the extension of its output over hours off 


In other 


A better argument could scarcely be 


the peak, whether in the daytime or at night. 

Equally satisfactory results were evident in connection 
with the station labor account, and this in spite of an in- 
crease in the number of men required to handle the plant. 
In 1909 the station payroll covered the services of 21 men, 
compared with 23 in 1910. The total cost of labor in 1909 
was $19,570, and in 1910, $19,954. As the subdivision of the 
labor account is not at hand, it is not possible to examine 
the details of this expenditure, and to ascertain what re- 
arrangements of responsibility, if any, or what methods of 
charging, were practised. The totals show, howevver, that 
the cost of labor per kilowatt-hour was 0.34 cent in 1909 and 
0.28 cent in 1910. There was a saving of about $1,700 in 
station repairs in the latter year which helped somewhat in 
the final gain in economy, but the main reduction was 
plainly due to the increase in the station output, and par- 
ticularly to that supplied to power users, since it was han- 
dled without a cent’s increase in the generating capacity of 
the installation. In six years, this plant, by improvements 
in its equipment and by enlargement of its output has 
brought its unit cost down from 1.56 to 1.03 cents. The 
lesson is plain. 


TRAIN DISPATCHING BY TELEPHONE. 


A glance over recent files of the ELECTRICAL REVIEW AND 


WESTERN ELEecTRICIAN will disclose a large number of 
instances where railroad lines are installing telephones for 
train dispatching in place of the time-honored telegraph. In 


some cases the installations are on a short section of line 


and serving merely for trial and experiment. In other cases 
they mark a step in the complete substitution of the tele- 


Phone for the telegraph, for onee tried, the telephone is 
almost invariably adopted, and it is but a question of time 
to equip the entire line with the new svstem. 

A number of the important trunk lines of the country 
have definitely decided to equip their entire mileage with 
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telephones, and in certain instances the change has already 
been largely made. The Great Northern Railway and the 
Atchison, Topeka and Santa Fé Railway are conspicuous 
examples. 

The Block Signaling and Train Control Board of the 
Interstate Commerce Commission, in a recent report, states 
that 290 railroads have been using the telephone to some 
extent and that over twenty-six thousand miles of track are 
already equipped. The growth is very rapid, and now that 
it has been adopted as a detinite policy on a number of the 
large systems, the mileage will rapidly increase. 

Some of the advantages of the telephone for train-dis- 
patching are very obvious, and some others are not obvious 
except to the experienced railroad man. These advantages 
are clearly set forth in the first installment of an article by 
Mr. K. W. Endres, which appears in this issue. In future 
issues, Mr. Endres will present a full discussion of the sub- 
ject, including a description of the technical details. 

ELECTRIC LIGHTING FOR OUTDOOR SPORTS. 

In addition to the electric lighting of baseball parks, as 
already reported in a previous issue of the Evectrical. Re- 


VIEW AND WESTERN ELECTRICIAN, there is a field ready for 
development for the electric illumination of smaller areas 
for outdoor sports at night time. There are many popular 
games, as tennis, croquet, curling, basketball, handball, fives, 
and the fine old English game of bowls played on a green- 
sward, which should afford a splendid opportunity for night 
illumination if the central stations care to solicit this kind 
of business. The lighting problems involved in these and 
other similar cases are easy of solution, and the aggregate 
business which would result from a determined campaign 


should well be worth the effort. 


AN ELECTRIC-STOVE SUGGESTION. 

Central-station managers are looking forward to the day 
when the electric stove will replace the other forms of cooking 
appliances now in common use. Any suggestion therefore, 
that will help forward this desirable consummation will 
prove of interest to our readers. 

We have one to offer ourselves, and the idea occurred to 
us when we heard about an electric-stove demonstration 
given by a local manufacturer to the salesmen of the Com- 
monwealth Edison Company, in Chicago. The test referred 
to took the form of a very successful dinner in which all the 
cooking was done by means of electricity. 

Our suggestion is this: When some big dinner is to be 
given at a public place, let the local electrical company make 
an offer to provide electrical appliances and electricity free of 
charge for the preparation of the dinner, stipulating that the 
cooking be done entirely by electricity. The publicity that will 
naturally follow in the press, and the advertising that eould 
be based on it, should well be worth the outlay involved. 
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Joint Electrical Meetings in Chicago. 
The very successful joint meetings of 
the Chicago Section of the American 
Institute of Electrical Engineers and 
the Electrical Section of the Western 
Society of Engineers that have been 
conducted for several years will be re- 
sumed this season. The joint commit- 
tee in charge of these meetings is busily 
arranging a programme calling for at 
least one meeting each month until 
June. As has been customary for a 
number of years, Dr. Chas. P. Stein- 
metz will open the Chicago season with 
one of his interesting and instructive 
lectures. The subject will be an- 
nounced later, but the date will proba- 
bly be October 19 and the place Fuller- 
ton Hall in the Art Institute. 
——____—_~--e__—_ 
Convention of Railway Electrical 
Engineers. 

The vast and largely unrealized im- 
portance of electricity in the opera- 
tion of the steam railways of the coun- 
try is shown by the fact that there is 
now a large and growing Association of 
Railway Electrical Engineers composed 
entirely of men in electrical depart- 
ments of steam railways. 

At the convention of this society to 
be held September 27-30 at the La Salle 
Hotel, Chicago, papers will be pre- 
sented on such subjects as ‘‘Electric 
Lighting of Railway Cars,” ‘‘ Axle Gen- 
erating Systems,’’ ‘‘Electrie Operation 
of Draw-Bridges,’* ‘‘ Motor-Driven Ma- 
chine Tools,’’ and ‘‘The Illumination of 
Railway Passenger Stations and Ma- 
chine Shops.’’ 

An interesting feature of the con- 
vention will be the exhibits by the 
member companies of the Railway 
Electric Supply Manufacturers’ Asso- 
ciation of electrical supplies used on 
railways. The first publie demonstra- 
tion of the nickel-iron Edison storage 
battery will be given, together with ex- 


hibits of the latest achievements of the . 


electrical inventors, including the elec- 
tric ozonizer and the loud-speaking 
telephone. W. E. Ballantine of the 
Willard Storage Battery Company will 
have charge of the exhibits. 

George H. Porter is chairman of the 
arrangement committee. A reception, 
ball and banquet and entertainment for 
ladies will be provided. 

George B. Colegrove, chief electri- 
cian Illinois Central Railway, is seere- 
tary and treasurer of the Association. 
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Pennsylvania Industrial Power Asso- 
ciation. 

At the annual meeting of the Peun- 
sVlvania Electric Association held at 
Glen Summit Springs, Pa., September 
14, 15, and 16, the Pennsylvania Indus- 
trial Power Association was formed by 
the Class B members of the state asso- 
elation who are connected directly with 
the sale of eleetriec power. 

The purpose of the association is the 
compiling of reliable data which will 
be of aid to each member. It was de- 
cided for the first year to issue forms 
upon which each member will report on 
all installations on which he has reliable 
data. Such reports will be filed with 
the secretary and notices will be sent 
each member that reliable data are 
available on such installations and will 
be sent on request. 

The meeting was very enthusiastic 
and it was voted to invite all power 
men to become affiliated either by geo- 
graphical seetions or as individuals. A 
fee of one dollar was charged each 
member to cover expenses of printing 
forms and mailing charges. 

The following members were present : 
M. A. Pooler, Newcastle Eleetrie Com» 
pany: W. L. Mason, General Electric 
Company; J. B. Wharton, Wilkesbarre 
Gas and Electric Company; T. S. Hen- 
drickson, West Penn Electrie Com- 
pany; T. E. Spence, Luzerne County 
Gas and Electrie Company; H. S. Orth, 
Electrie Company; R. L. 
Lloyd. Philadelphia Electric Company ; 
C. G. MeAvoy, Bellefonte Electric Com- 
pany: H. W. Waite, Easton Gas and 
Eleetrie Company; A. L. Harte, Eastern 
Pennsylvania Light, Heat and Power 
Company; F. K. Woodring, Titusville 
KElectrie Company. N. F. Lewis, Seran- 
ton Electrice Company, Scranton, Pa.. 
was elected corresponding secretary. 

—____~»-@__— 
Electric Vehicle Association of Amer- 
ica. 

The Electric Vehicle Association of 
America was incorporated under the 
laws of the State of New York on Au- 
gust 29, 1910. 

On September 1 at the office of The 
New York Edison Company, occurred 
the charter meeting of the association. 
At this meeting, the constitution and 
by-laws were adopted, and officers and 
directors were eleeted as follows: 
President, William H. Blood, Jr., Bos- 
ton, Mass. ; vice-president, Arthur Wil- 
hams, New York City; secretary, C. E. 
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Firestone, Columbus, O.; treasurer and 
assistant secretary, Harvey Robinson, 
New York City; board of directors: H, 
H. Rice, F. W. Smith, P. D. Wagoner, - 
Louis Burr, H. C. Cushing, Jr., Frank 
L. Dyer, James T. Hutchings, Louis A. 
Ferguson, W. W. Freeman, F. M. Tait, 
Hayden Eames, Charles Blizard. 

The object of the Association, as 
stated in the constitution. ‘‘shall be 
to promote the adoption and use of 
electric vehicles for business and pleas- 
ure purposes.’’ Corporations or firms 
engaged in the manufacture, develop. 
ment, or sale of electric vehicles, bat- 
teries, motors, controllers, tires or oth- 
er electric-vehicle accessories; persons 
publishing trade papers; corporations 
engaged in the sale of electric current 
and any owner or operator of an electric 
vehicle or an electric garage are invited 
to join the Association. 

The date of the annual meeting is 
the second Tuesday in October. It is 
the intention this year to hold a con- 
vention at the time of the fourth an- 
nual New York Electrica] Show. It is 
the intention to appoint committees on 
Publicity, Standardization, Insurance, 
Charging Stations, etc. Monthly 
meetings will be held, and attractive 
papers read and discussed. 

Provision has been made in the by- 
laws for the formation of association 
branches in the principal centers of 
local activity. 

—— ee 

Long Tour Planned for Electrics. 

It is announced that arrangements 
are being made for an experimental 
trip of two electric automobiles 
equipped with the new Edison storage 
battery from New York to Bretton 
Woods, N. H., over the route of the 
Ideal tour. The batteries will be re- 
charged at the power house at Bret- 
ton Woods. This will be the first at- 
tempt to make a tour of a thousand 
miles by electric runabout. 

—__—__~+-¢—___—_ 
Electrical Topics at the Iron and Steel 
Institute Meeting. 

Among the papers which will be pre 
sented at the Buxton (England! mert- 
ing of the Iron and Steel Institute. e" 
tember 26 to 30 next, are the followine: 
“Electric Steel Refining,” by Dr. F- 
Campbell; ‘‘Preparation of Magnet 
Oxides of Tron from Aqueous Solu- 
tions,” by S. Hilpert; “Utilization " 
Electrice Power in the Iron and Stee! In 
dustry,” by J. Sehuurman. 
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Arthur Williams. 

The central-station industry is prob- 
ably unigue in so far as development 
is concerned, for although its origin 
dates back only a few years, today it is 
recognized as a permanent industry in 
a highly developed state. Among the 
pioneers in the central-station field are 
many men, still young, whose activities 
today are just as conspicuous as in the 
early days when its success was prob- 
lematieal, and who are lend- 
ing their every effort to the 
further development of the 
business. 

Prominent in this respect 
is Arthur Williams, general 
inspector and agent of the 
New York Edison Company, 
and one of the widely known 
men in the central-station 
field. 

Arthur Williams was born 
in Norfolk, Va., August 14. 
1868, and received his early 
education in the public and 
private schools at New York, 
Brooklyn and Hartford. 
Recognizing the great possi- 
bilities of the electrical field, 
he abandoned an early desire 
to enter the United States 
Naval Academy and identi- 
tied himself with Rennie & 
Smith, the authorized wiring 
contractors of the old New 
York Edison Electric IHumi- 
nating Company in Septem- 
ber, 1884. 

On February 6 of the year 
following, at the solicita- 
tion of the superintendent, 
Charles E. Chinnock, he en- 
tered the services of the Edi- 
son Eleetrie Hluminating 
Company and was closely 
connected with the early his- 
tory of the old Pearl Street. 
station, in the city of New 
York, which was the very starting point 
of the electric-lighting industry in 
America. His work at this time was 
of a miscellaneous character, such as 
general repairs, lamp changes, reading 
of meters, ete. Step by step he ad- 
vanced in importance in the company’s 
organization, becoming station regula- 
tor, superintendent of interior construc- 
tion, electrician, superintendent of the 
Third District, and superintendent of 
underground construction. 

In 1890 he assumed the position of 


General 


Inspector and General 


general inspector, and built up an or- 
ganization which combines the functions 
of general agency and advertising bu- 
reau with those of general inspection. 
To his unusual ability in organizing 
this department, in obtaining the best 
men available, and by directly repre- 
senting the company to the consumer, 
the New York Edison Company owes 
much of its success in the increase of 
customers’ installations. In 1893 Mr. 


ARTHUR WILLIAMS, 


Agent of the New York Edison 
Company. 


Williams was made general agent of 
the company; the work coming under 
this department, however, was carried 
on by him when he assumed the duties 
of general inspector. 

In home and foreign electrical circles 
Mr. Williams’ intimate knowledge, 
based upon his practical experience, of 
the commercial relations of the central 
station is regarded as authoritative, 
and he has made a number of valuable 
contributions to the literature in this 
field. Papers prepared by Mr. Wil- 
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liams and presented at various conven- 
tions on the subjects of ‘‘Isolated 
Plants,’’ The Relations of the Elec- 
trical-Supply Companies to Their Cus- 
tomers,” and ‘‘Eleetric Elevators'’ are 
still considered as among the best ma- 
terial obtainable on the respective sub- 
jects. 

Municipal ownership is a subject of 
vital interest to Mr. Williams, and 
through his extensive research he has 
become an authority. His 
reports on this subject to 
the National Electric Light 
Association are considered a 
valuable work. 

In 1899 Mr. Williams was 
elected vice-president and 
two years later president of 
the New York Electrical So- 
ciety. He has always been 
prominently identified with 
the National Electric Light 
Association and has served 
as second vice-president, first 
vice-president and on June 
8, 1906, was eleeted presi- 
dent. 

A man of tireless activity, 
Mr. Williams’ membership in 
various clubs and associa- 
tions affords him pleasure 
and relaxation. The Ameri- 
ean Institute of Electrical 
Engineers, National Electric 
Light Association, New York 
Klectrieal Society, the Elec- 
trical Club, the Engineers’ 
Club, the National Arts Club, 
the Municipal Art Society, 
the Union League Club of 
New York, the Brooklyn 
Riding and Driving Club and 
the Yonkers City Club claim 
him as a member. 

He is also vice-president of 
the Yonkers Electrie Light 
and Power Company. 

_————~-_-oo-o—____. 
Temperature Coefficient of Magnetism. 

At the meeting of the Paris Academy 
of Sciences on August 29, Prof. K. 
Houda presented a paper on the law of 
variation of the coefficient of specific 
magnetization of the elements with tem- 
perature. The author proposed to re- 
place the laws of Curie by the follow- 
ing: The effect of a rise of tempera- 
ture on the coefficient of magnetization 
of an a is similar to that of an in- 
crease in atomic weight. Exnerima 
were deseribed ic pias ae i 

ed this. 
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PACIFIC COAST ELECTRICAL EX- 
POSITION. — 


AUSPICIOUS OPENING AT SAN FRANCISCO. 


Special dispatch to the ELECTRICAL REVIEW AND 
WESTERN ELECTRICIAN, ) 

San FRANCISCO, CAL., SEPTEMBER 19. 
—The Pacific Coast Electrical Exposi- 
tion was opened on Saturday evening, 
September 17, by Mayor McCarthy, of 
the City of San Francisco, in the Co- 
liseum, San Francisco, Cal. A large 


and highly interested attendance was 
on hand to attest to the popularity of 


things electrical. 

Mayor McCarthy used the same key 
as was used by the beloved McKinley, 
on the memorable occasion of the 
launching of the battleship Ohto, in 
switching on the current, which set in 
motion the machinery of the exposition, 
and started into life myriads of incan- 
descent and are lamps. 

There is a good deal of enthusiasm for 
things electrical and, in fact, a sort of 
holiday spirit prevails, for the festival 
of the Native Sons of California has 
just concluded, and in many streets the 
gala attire is still in evidence. 

The daily newspapers are publishing 
special editions devoted to exploiting 
the various features of the exposition, 
and the United Railway Company is 
employing handsomely decorated and 
illuminated special cars over the vari- 
ous lines of the city to call attention 
to the new attraction. Credit largely 
belongs to D. M. Moses, for bringing to 
successful fruition the plans that have 
occupied the energetic San Franciscans 
for over a year. .Much of the delay oc- 
casioning the postponement of the 
opening was caused by the slow process 
of restoring the Coliseum which was 
destroved in the fire. : 

In fact, the building, though ready 
for oecupaney, is not completed, and it 
was only by an evidence of the indo- 
mitable optimism and sturdy determi- 
nation to overcome obstacles that has 
made the Golden Gate city the wonder 
of the world, that made it at all pos- 
sible to open with all exhibits in place 
and the decorative features complete 
and well assembled. There is a well 
chosen and fairly comprehensive dis- 
play of electrical equipment and sup- 
plies. ` l 

The National Electric Lamp Associa- 
tion occupies a prominent position with 
a fine display of Mazda, gem, tantalum, 
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and carbon lamps for every purpose. 
The display of street series Mazda and 
tantalum street-car lamps is impressive 
and for the sake of better illumination 
it is to be hoped that the city depart- 
ments and street-railway officials will 
discover these and apply a remedy 
sorely needed. 

The General Electric Company is at- 
tracting much attention with its de- 
servedly popular intensified are. This 
is shown in some very handsome forms. 
Another General Electric feature at- 
tracting attention is an innovation in 
the form of a ‘‘White’’ cooking outfit. 
This brings out clearly the sanitary and 
cleanly features of electrical culinary 
operations. i 

The Westinghouse Electric & Manu- 
facturing Company has a most exten- 
sive exhibition and it is attracting 
much attention and many callers. 

There is a good sprinkling of vacuum 
cleaners, electric signs, electric glass- 
ware and fixtures, piano players, surgi- 
cal apparatus, heating and cooking de- 
vices, some.novelties such as the telaut- 
ograph, directograph, adding ma- 
chines, and a display of electric auto- 
mobiles that would do credit to a city 
of much greater population and fewer 
hìlls. 

The local telephone companies, the 
Western Union and the City Electrical 
Department are making comprehensive 
and really interesting displays and 
demonstrations and the Southern Pa- 
cific Company is boosting automatic 
electric interlocking while it adds to 
the picturesqueness of the show and 
distributes a mass of attractive travel 
literature. 

At the moment it is hardly possible 
to estimate the absolute value of the 
show to electric interests of the Coast, 
but a partial canvass finds the exhibi- 
tion well satisfied with both the num- 
ber and character of those in atten- 
dance. A. A. G. 

eoo 
New Physical Laboratory for Univer- 
sity of Chicago. 

A contract has been let for the con- 
struction of a new laboratory to con- 
nect with the present Ryerson Physi- 
cal Laboratory at the University of Chi- 
cago. It will be three stories high, of 
Bedford limestone, in the English 
Gothic style of architecture. The build- 
ing will cost $100,000 and is the gift of 
Martin A. Ryerson, president of the 
hoard of trustees. 
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DEPRECIATION AND APPRAIS. 
ALS. 


ADDRESS BEFORE CHICAGO ELECTRIC CLUB 


The subject of depreciation is an im. 
portant one to all engaged in the op- 
eration of electrical properties, or the 
sale of electrical machinery and ap- 
paratus. At the regular weekly meet- 
ing of the Chicago Electrice Club on 
Wednesday, September 21, Frank F. 
Fowle, consulting engineer, Chicago, 
delivered an interesting and instruc- 
tive address on this subject, pointing 
out the essential conditions that have 
to be met and outlining the most ap- 
proved practice in use by electrical 
companies. 

All properties are built of material 
and contain machinery and apparatus 
that depreciates and the factors that 
constitute depreciation consist of first, 
wear and tear, particularly in regard 
to machinery and apparatus; second. 
corrosion and decay, such as in poles, 
lines and apparatus exposed to the 
weather; third, obsolescence, and 
fourth, inadequacy. 

The speaker stated that depreciation 
must be taken care of for two reasons. 
first, to protect the investors, and sec- 
ondly, to provide funds for reconstruc- 
tion. However, the problem of how to 
finance depreciation is the all-impor- 
tant one and the following aspects of 
the problem must be considered, 
namely, the financial, the economic and 
the physical aspect. 

Two methods of arriving at a depre- 
ciation fund, as commonly employed, 
were outlined by the speaker, who il- 
lustrated his description by a specially 
prepared chart. 

The first method and the one prê- 


' ferred by the speaker is known as the 


straight-line method. In employing 
this method it is assumed that a prop: 
erty depreciates uniformly each year 
for the scheduled life of the apparatus 
and a certain fund is each year set 
aside until the entire investment 3s 
written off. 

The second method is known às the 
sinking-fund method and amounts [0 
setting aside each year a certain pre: 
determined percentage of the invest: 
ment until the fund plus the acerued 
interest amounts to the investment P 
the property. 

Brief remarks were also made bY 
Wm. B. Jackson, L. B. Marks, Harold 
Almert and Wm. S. Taussig. 
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A 4,000-Horsepower Hydroelectric Development in Utah. 


New Plant of the Utah Light and Railway Company. 


The Utah Light and Railway Com- 
pany, of Salt Lake City, Utah, has out- 
grown its present equipment which in- 
eludes power stations at Ogden Canyon, 
Salt Lake City, and Cottonwood Can- 
yon, and is constructing a 4,000-horse- 
power hydroelectric plant on the Weber 
River to operate at full capacity in par- 
allel with the existing stations in order 
to take care of the increase in the com- 


conveyed to the power house by a large 
wooden-stave pipe of Oregon fir, 7,075 
feet in Jength and seventy-four inches 
in diameter, which terminates at the 
lower end in a seventy-four-inech steel 
pipe, 100 feet in length, and is fed at 
its upper end by another pipe, of red- 
wood, 2,000 feet in length and eighty- 
four inches in diameter. This in turn 
is supphed by a reservoir hanked up 


The effective head of water at the pow- 
er house is 138 feet. The engineering 
features of the construction of the 
waterways to the power house pre- 
sented some difficulties on account of 
the local topographical conditions. 
These were deseribed at length in an 
article in the Enginecring Record, April 
2, 1910. This account deals only with 
the power-house equipment. 


GENERATOR 


pany's load. The location of the new 
Plant is at a point near the place where 
the Weber River emerges through its 
canyon in the Wasatch Mountains, and 
is about twelve miles southeast of Og- 
den, a city also supplied with electric 
light and power by the Utah Light and 
Railway Company. 

The water from the Weber River is 


FOR WEBER RIVER HYDROELECTRIC DEVELOPMENT. 


by an overflow concrete dam situated 
on the river ahout three miles from the 
mouth of the canyon. The spillway of 
this dam is 65.5 feet long at the crest 
and will discharge with a two-foot head 
of water a volume of 5,320 cubic feet of 
water a second, or 790 cubie feet per 
second more than the highest recorded 
flood, whieh occurred in May, 1890. 


The power house is built of brick on 
a substantial foundation of concrete 
and reinforced concrete laid on hed 
rock at the foot of one of the steeply 
sloping sides of the canyon. It is 76.5 
feet long and 56.5 feet wide. It is di- 
vided into two principal parts, the gen- 
erator unit being contained in a room 
thirty-three feet wide running the full 
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length of the building, the remaining 
space being devoted to the housing of 
the transformers, switches, and other 
apparatus. 

The generator, which was constructed 
by the Western Electric Company, is 
of the two-bearing waterwheel type, de- 
signed for connection at one end 
through a bolted flange coupling to a 
4,000-horsepower Pelton turbine and at 
the other end to a 2,000-kilowatt, thirty- 
evele, revolving-field alternator to be 
installed later. 

The alternating-current generator is 
rated at 2,500 kilowatts at unity power- 
factor with a normal speed of 360 revo- 
lutions per minute and is wound for 
three-phase sixty-cycle 2,300-volt alter- 
nating current. 

The rotor is provided with a squirrel- 
cage winding to be used in starting as 
a motor from half-voltage taps on the 
transformers. 

The current taken from the line for 
starting under friction load when con- 
nected to the 2,000-kilowatt generator 
will not exceed full-load current. 

The windings of the field consist of 
copper strap wound on edge. The 
whole rotor is designed so that the 
variation in voltage with constant exci- 
tation and unity power-factor will not 


exceed the values given in the table. 


Variation 

Variation of Load. of Voltage. 

No load to full load................ 6.6 per cent 
No load to twenty-five per cent 


overload odio ase eaG wees ¥ eee Rais 9.1 per cent 
Full load to no load................ 7 percent 
Twenty-five per cent overload to no 

JOR dinaran e eke utes Be we eon h Ce 10 percent 


The efficiencies when operating at 
normal voltage, frequency and power 
factor are given in the other table. 


Efficiency 

Kilowatt Percentage. Including 
Output. Rated Load. Excitation. 
625 25 per cent 88.0 per cent 
1,250 50 per cent 93.6 per cent 
1,875 ‘ao per cent 95.4 per cent 
2,500 100 per cent 96.1 per cent 
3,125 125 per cent 96.3 per cent 


The maximum height of the machine 
is nine feet ten inches, and the floor 
space required twelve feet six inches by 
sixteen feet 6 inches. : 


The exciters include one belted ex- 


- citer of forty kilowatts at 125 volts, and 
one motor-generator exciter consisting 
of one forty-kilowatt, 125-volt genera- 
tor, direct-connected to a sixty-horse- 
power, 2,300-volt induction motor. 

The waterwheel unit was furnished 
by the Pelton Water Wheel Company, 
San Francisco, Cal. The illustration 
which is shown herewith does not in- 
clude the shaft and flywheel; only the 
general ensemble of the unit with the 
relief valve seen under the floor is 
given. The water entrance is at a point 
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directly under where the man is seen 
standing in the illustration. 

The turbine unit is capable of devel- 
oping 4,000 horsepower at normal load 
and about seventy-five per cent gate 
opening. The maximum horsepower at 
full gate opening is about 5,000, the 
speed being 360 revolutions per minute. 
Generally speaking, the turbine is of 
the Pelton-Francis spiral-case type hav- 
ing a single double-discharge runner 
made of bronze. The wicket gate or 
speed-controlling mechanism is all out- 
side the turbine casing, and heavy navy- 
bronze removable liner plates are pro- 
vided in the turbine throat so that in 
the event of wear suitable replacements 
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York, New Haven & Hartford Railroad 
have paid considerable attention to the 
Hoosac Tunnel problem, and President 
Mellen decided that the abolition of the 
smoke nuisance in the tunnel was im- 
perative. 

Engineers have been at work on the 
details involved, and it is stated that 
nearly $1,000,000 will be spent for the 
change, including the cost of electric 
locomotives. When the changes are 
completed both passenger and freight 
trains will be taken through Hoosae 
Mountain by electric power from Tun- 
nel Station on the east to North Adams, 
and possibly Williamstown, on the west 
side. 


Be = 


WATERWHEEL UNIT FOR WEBER RIVER HYDROELECTRIC PLANT. 


can be made without difficulty. The 
bearings are of the ring-oiling ball-and- 
socket generator type, with provision 
made for water-cooling of the oil. The 
turbine is controlled by a Pelton-oil- 
pressure governor which is complete 
with accumulating tanks and water- 
driven oil-pressure pump. 
———___>--______ 
To Electrify Hoosac Tunnel. 

Officials of the Boston & Maine Rail- 
road have confirmed a report that the 
electrification of the Hoosae Tunnel 
would be one of the first improvements 
of the system to he pushed by Charles 
S. Mellen, as acting president of the 
road. Since gaining control of the Bos- 
ton & Maine the officials of the New 


The Triborough Subway. 

Some idea of the magnitude of the 
work that must be done if the New York 
Triborough subway is built may be 
gained from figures recently given by 
the Public Service Commission. 

The entire system, including elevated 
extensions, embraces 44.2 miles, or 133 
miles of single track, as compared to 
twenty-five miles and 81.2 miles respet- 
tively for the interborough subway. 

The engineers estimate that the earth 
and rock to be excavated at 9,158,000 
cubic yards will be more than double the 
amount excavated for the present sub- 
way. There will be about 1,865,000 cu- 
bie yards of cement used. Of steel and 
ircn there will he about 302,000 tons. 


Ses ite tty ee 
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PENNSYLVANIA ELECTRIC ASSO- 
CIATION. 


THIRD ANNUAL CONVENTION AT GLEN 
SUMMIT SPRINGS. 


The third annual convention of the 
Pennsylvania Electric Association was 
held at Glen Summit Springs on Sep- 
tember 14, 15 and 16, and proved to be 
very successful from every point of 
view. The meetings were interesting 
and well conducted, and the entertain- 
ment committee performed its functions 
in a very pleasing and satisfactory 
manner. 

The sessions were held at the Glen 


Summit Springs Hotel, the official head- 
quarters. The initial session on Wed- 
nesday morning was opened with the 
address of the president, E. L. Smith, of 
Towanda, and this was followed by the 
reports of committees. An abstract of 
the report on ‘‘Overhead Line Con- 
struction” follows: 


OVERHEAD LINE CONSTRUCTION. 


The report of this committee, which was 
in five parts, principally reviewed the 1919 
report of the similar committee of the Na- 
tional Electric Light Association and offered 
some friendly criticism and suggestions. In 
the introduction it is recommended that the 
new committee act in a limited advisory 
capacity to the member companies, particu- 
larly on joint use of pole lines, railroad 
crossings, etc. It was also recommended 
that the new chairman be a member of the 
executive committee. Section 1 of the re- 
port was a criticism of the 1910 report of 
the national committee. It was suggested 
that a lighter construction be permitted 
on private lines and alley circuits. The 
maximum distance that secondary circuits 
should run from transformers should be 
left to suit local conditions. The grouping 
of transformers on secondary systems is 
sometimes advisable. The use of a ground- 
ed neutral as a lightning-arrester ground 
is not approved. Special construction for 
railroad crossings is not recommended for 
circuits below 6,600 volts. Section 2 of the 
report was a review of the paper presented 
by Paul Spencer at the 1908 convention of 
the National Association on the subject of 
joint use of pole lines, the most striking 
features of his paper being pointed out. 
Section 3 considered the St. Louis report 
of the committee on preservative treatment 
of poles and cross-arnis, but did not concur 
in recommending the treatment of more 
than the pole butt: the erection of a pre- 
Serving plant run on a co-operative basis 
was advised. Section 4 was a paper on the 
“Sag and Span Question,” ‘by George C. 
Wendle and W. L. R. Robertson, in which 
the present formulas for the stringing of 
Wires are declared to be too inaccurate for 
much of the precise work now required. The 
authors have undertaken an exhaustive in- 
vestigation of the subject and much data 
has been collected on the pole lines of the 
Philadelphia Electric Company. Revised 
formulas are being worked out and simple 
but comprehensive tables for the use of 
linemen are being compiled. These will be 
submitted in a future report. Section 5 gives 
some specifications for insulating friction 
tape for outside work. 


The reeommendation of the eommit- 
tee was carried out by making its chair- 
man, Thomas Sproule, a member of the 
executive committee. 

The report was discussed by Messrs. 
MeCabe, Wendell and Noecker, in re- 
gard to the joint use of poles, construc- 
tion of lateral lines, the adoption of 
agreements which could not be lived 
up to because practically impossible. 
and the legal aspect of the question. It 
was suggested that twenty-four inches 
was more suitable than thirty-two 
inches for the elearance between lines. 

J. F. Francis, of the Bell Telephone 
Company, stated that that company 
aimed to eultivate pleasant relations 
with the lighting companies, and was 
willing at all times to aecommodate 
where changes in its lines were nec- 
essary. He enumerated some of the 
telephone troubles experienced, espe- 
cially excessive noise due to the prox- 
imity of a three-phase, star-eonnected 
system with a grounded neutral. 

Mr. Green, of Altoona, explained the 
method of grounding lightning-arrest- 
ers, using coke and iron filings and the 
freedom from trouble since its adoption. 

In the matter of railroad crossings it 
was suggested that the only way to 
deal satisfactorily with the growing re- 
strictions is to take a stand as a unit 
the demands of the 
railroad compames. The matter will 
before long probably receive attention 
from a state commission and the con- 
eessions of today will become the laws 
actual cases 


in resistanee to 


of tomorrow, Several 


were cited showing the absurdity of 
the specifications of the railroads’ en- 


gineers. 
A paper by C. R. Bishop on ‘Steam 
Heating’? was then presented. 
STEAM HEATING. 


At the outset of his paper. Mr. Bishop 
points out that in Pennsylvania there are 
a greater number of cities having district 
heating service than in any other state and 
there is also the most extensive steam dis- 
tribution in existence. The early under- 
ground piping systems were very crude af- 
fuirs and it is surprising, in view of pres- 
ent practice, that any degree of success was 
achieved at all in those times. The evolu- 
tion of underground work has been wonder- 
ful. It is now realized that success depends 
very largely .upon its perfection and that it 
is necessary to place its installation in the 
hands of qualified experts. Although the 
proper design, insulation and installation of 
underground steam piping costs more than 
any other type of conduit work, its returns 
per dollar invested are also greater. Dis- 
trict-heating service is justly popular. Steam 
can be generated in a large central plant 
much cheaper than in a multitude of small 
plants. The most reliable reports obtainable 
show that in a well constructed under- 
ground system the transmission losses are 


very low. Therefore heating from a cen- 
tral Station is a decidedly profitable propo- 
sition, when conducted with the proper 
equipment. Mr. Bishop again emphasized 
the importance of thorough insulation and 
the best construction in the piping svstem 
so as to prevent heat and friction losses. 
As the transmission losses are independent 
of the quantity of steam passed, it is evi- 
dent that in a sparsely settled district even 
a perfect system is unprofitable. Assuming 
the meter system of charging at say fifty 
cents per 1,000 pounds of steam, which is 
the average under the conditions prevailing 
in Pennsylvania, an income of twenty to 
twenty-five cents per dollar invested should 
be possible in any district reached by the 
heating svstem. Although in that state the 
majority of heating plants confine their at- 
tention to that service alone, the number 
of combination electric and heating plants 
is increasing faster. Mr. Bishop presented 
figures from operating companies comparing 
combination plants and heating plants alone, 
which showed a decided advantage in the 
case of the former. He also pointed out the 
strong position that a combination electric 
and heating company has by virtue of its 
ability to solve the isolated-plant) problem 
and to ward off competition. In order to 
insure the highest economy a heating com- 
pany should maintain complete records of 
weather conditions, fuel and water consump- 
tion, steam and electric output, line losses, 
as well as full data of the buildings heated. 


This paper was discussed by Messrs. 
Fogarty, Kiefer, Lloyd and Granger, It 
was shown that where charges were 
made by meter, considerable saving to 
the heating company resulted. A min- 
imum charge is generally enforced. The 
meters should be taken to the power 
house every suinmer, cleaned and oiled. 

The session on Thursday morning 
was opened by the address of W. W. 
Freeman, president of the National 
Electric Light Association, Mr. Free- 
man emphasized the importance of the 
yeographical or state sections of the 
national body, laying particular stress 
on the importance to the small ecompan- 
ies of being alhed with the Association. 
He complimented the Pennsylvania As- 
sociation as being the largest and most 
enthusiastic it had been his pleasure to 
attend. 

This was followed by an address by 
T. C. Martin, seeretary of the National 
Association, who spoke along similar 
lines and gave figures exhibiting the 
phenomenal growth of the parent body. 
He referred to the value of the solei- 
tor’s handbook and the desirability of 
so arranging it that new pages and 
data could be added as issued, when 
new material was obtained. 

T. C. Coghlan then read a paper en- 


titled: 


ADVANTAGEOUS POINTS IN STATION 
OPERATING. 


Mr. Coghlan’s paper is a review of the 
most important points to be watched con- 
tinuously in corder advantageously to pro- 
mote the’ econemy ofany central station. 
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Beginning with the purchase of the coal, 
which is most advantageous on the heat- 
unit basis, he passes to the need of skilled 
men to operate the furnaces, where intelli- 
gence is of greater value than mere brawn. 
The need of Keeping thoroughly complete 
and systematic records of boiler and engine- 
room performance is emphasized and the 
ease of doing this is made clear. Mr. Cogh- 
lan advocates keeping a check on the work 
of each fireman by the use of a CO. recorder 
on each group of furnaces controlled by him, 
by the frequent use of an Orsat apparatus 
and by analysis of ash at each cleaning; he 
contends that these tests are as important 
as, if not more important than, the use of 
an indicator on the engines; the absence of 
smoke from the chimneys does not prove 
efficient firing because there may be a great 
excess of air in the flue gases. The temper- 
ature of the feed water must be watched 
carefully as every increase in it means fuel 
economy. Insulation of the piping and thor- 
ough exclusion of leaks in the furnace and 
boiler setting are highly important. AN 
condensation from the steam system should 
be returned to the boilers. Periodic inspec- 
tion of the entire plant equipment is im- 
perative, some parts requiring examination 
daily. Defects should be repaired as soon 
as discovered, in order to keep everything 
in workmanlike condition. A forced oiling 
system is the means of considerable econ- 
omy in the use of oil. The oil in waste can 
advantageously be pressed out and the waste 
washed and used again. Cleanliness of the 
entire plant denotes orderliness. Safety 
appliances and safeguards should be liber- 
ally supplied to prevent accidents to the 
plant employees. Finally a thoroughly ef- 
ficient and reliable organization of the staff 
is necessary to insure attainment of the 
best results. 


This paper brought forth a free dis- 
cussion by Mr. Franklin, of Easton, and 
others. It seemed to strike home to ev- 
ery station superintendent in the meet- 
ing. A difference of opinion was ex- 
pressed as to the treatment of the 
water. One experience developed that 
it was more expensive to attempt to 
remove impurities before entering the 
boiler as the scale removers were amply 
effective. This view was opposed by 
others, but it was agreed that what 
best suited water in one section might 
be entirely unsuitable in others. 

Due to the variable composition of 
river water at different seasons, a 
monthly or weekly analysis was recom- 
mended so that corresponding boiler 
compound could be used. 

The next paper was on ‘‘New Types 
of Lamps from the Operating Stand- 
point,” by George E. Brett. 

NEW TYPES OF LAMPS. 


Mr. Brett’s paper is a candid statement 
of the opinions of a practical man about 
the new types of lamps that have now come 
into vogue. After a reminiscent glance at 
lighting conditions in the eighties and early 
nineties, he takes up the flaming-arc lamp 
and, while conceding its high illuminating 
value, questions whether this compensates 
for the additional expense of trimming. The 
luminous arc or magnetite lamp he consid: 
ers to be a marked advance in the science 
of lighting. For street lighting they will 
doubtless be extensively used; the 6.6 and 
7.5-ampere series lamps of this type have 
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a particularly bright future. as they enable 
much greater light to be produced at the 
same cost, which is a good policy to follow. 
After a hasty review of the improvements 
in incandescent lamps from the carbon to 
the tungsten types, Mr. Brett considers the 
application of the latter to special street 
lighting. He advocates the use of the low- 
voltage tungsten lamps for this purpose and 
describes in some detail an arrangement of 
arch lighting with ten lamps equipped with 
stee] enameled reflectors and connected in 
multiple-series across the 110-volt circuit. 
In all street lighting the object should be 
to light evenly the entire space between 
the walls of buildings on either side, instead 
of the roadway or sidewalk principally. For 
column lighting a height of twelve to four- 
teen feet above sidewalk is best for mount- 
ing the lamps. Tungsten clusters of five 
100-watt lamps placed in one sixteen-inch 
globe and four twelve-inch globes give 
the best results. Each standard is a 500- 
watt unit and should be placed 75 to 100 
feet from adjoining units. As such lighting 
is usually supposed to be decorative much 
attention should be given to the ornamenta- 
tion to see that it is not overdone. The Cor- 
inthian type of column is most pleasing. The 
installation of such lighting systems should 
be made in a durable manner and the posts 
regularly painted. Turning to sign light- 
ing, Mr. Brett calls attention to the value 
of electric signs, particularly when equipped 
with tungsten lamps which give a much 
whiter light than the old sign lamps. Low- 
voltage tungstens operating from an auto- 
transformer are best adapted to this pur- 
pose. The V-shaped filament is better for 
signs against the face of a building: the 
M-shaped filament for those projecting out 
over the sidewalk. 


The principal point of interest 
brought out in this discussion was the 
question of liability of the lighting 
company if street lamps were hung low 
over a roadway by direction of the 
town or borough authorities. Some in- 
teresting figures were obtained when 
gas-mantle lamps were measured for 
candlepower where there was a compe- 
tition for a street-lighting contract. 
The discussion was participated in by 
Messrs. Gibson, Stickney, Greene, Coop- 
er, Anderson, Muth and others. 

The closing paper of the session was 
entitled ‘‘Operation of Electric Ve- 
hicles,’? by W. A. Manwaring. 


ELECTRIC VEHICLES. 


In opening his paper Mr. Manwaring 
called attention to the marked advantages 
of electric vehicles over horse-drawn vehi- 
cles and stated that these will soon become 
so well known that it is safe to predict 
that in a few years automobiles will have 
entirely superseded horses for commercial 
purposes. Among these advantages of the 
electric vehicle are: It covers more dis- 
tance and travels faster; requires less stable 
room and less space on the street: can be 
stored in or near the warehouse: reduces 
insurance; can be worked for longer hours 
and on every day; does not litter or damage 
the street; requires less delivery units and 
does more work in less time; can be euipped 
with a motor to pull cable, erect poles, 
hoist safes, etc.; is modern and a good ad- 
vertisement. Every electric vehicle added 
to a central station’s circuits represents a 
considerable load; thus a one-ton car re- 
quires about nineteen kilowatt-hours per 
charge, and a five-ton car about forty-seven 
kilowatt-hours. This means for a singte 
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vehicle alone from 5,700 to 14,100 kilowatt. 
hours per year of 300 daily charges. The 
author then gave a series of performance 
data from the experience of a large electric 
light company with electric vehicles pur. 
chased in 1905 and in 1908. Eleven one-top 
cars averaged 1.21 kilowatt-hours per mile 
on 409 miles covered per month for a period 
of two years. Two three-ton cars averaged 
2.14 kilowatt-hours on 207 miles per month: 
two other three-ton cars averaged 1.94 kilo- 
watt-hours; a 1,000-pound car averaged 0.715 
kilowatt-hour on 602 miles per month for 
eighteen months. Data on battery perform. 
ance in these vehicles were also presented. 
Also data on rubber tires. 


The discussion was opened by V. 
White, of the General Vehicle Com- 
pany, who called attention to the great 
advances which had been made in 
weight and efficiency. This is readily 
seen by comparing the data of machines 
with their dates of manufacture. 

R. L. Lloyd gave some interesting 
figures comparing the cost of operation 
of electric and gasoline-propelled busi- 
ness wagons, obtained from a reliability 
run from Philadelphia to Atlantic City 
and return. The results were decidedly 
to the advantage of the electric cars. 
Attention was also called to the supe- 
riority of these cars in hilly cities, be- 
cause of the reserve power in the stor- 
age battery. 

Mr. White then answered several 
questions as to first cost and upkeep of 
the electric compared to the gasoline 
wagons. In general, electric wagons 
have a higher initial cost but a much 
lower maintenance cost. 

Friday was ‘‘commercial day.” and 
D. T. Campbell presided at the meeting. 
The first paper was on ‘‘Rates.”’ by b 
H. Conklin. 

RATES. 


This paper presents a number of well 
founded arguments in favor of a more col 
certed and thorough study of the question 
of rates. The paper states that the first 
step in making up a proper rate scheme 
for a given station is to analyze the cost t 
that station of the service to its customers 
In this connection reference is made to ” 
paper presented by S. E. Doane at the A 
Louis meeting of the National Electric Lig 
Association on this subject. Referring w 
the tungsten-filament lamp the paper poin 
out the introduction of these lamps has 10 
terested three classes of people—the T 
mer, the central station and the manufac 
turer, and up to the present time the a 
tral station is the only one that has ae 
rectly profited. After a brief analysis of : 
commodity sold by a central station 
author draws the conclusion that the ett 
pany sells light and points out that a 
should be charged for on the basis AA 
dlepower. The author considers the H 
called three-rate scheme as being ae 
theoretically correct and along these 
submits a rate based on a charge of 
fourths cents per month per candlepo 
the demand as agreed upon, plus three 
One-half cents per kilowatt-hour of the 
ergy used, combining, however. th baie 
ers and demand charges. When ae 
warrant it, this demand can be readily 


wer of 
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duced and a customers’ charge submitted 
for the portion dropped off. The rate for 
power is worked out on the same basic prin- 
ciples. The charge consists of a charge per 
kilowatt-hour depending upon the hours use 
per month of the customers’ demand. This 
maximum demand may be measured or 
agreed upon in adyance. The hours use of 
this demand determines the gross rate re- 
gardless of the size of the installation. 


This was followed by a paper on the 
same subject by Mr. Cooper, who pro- 
posed a solution of the rate problem 
based on the ideas advanced by S. E. 
Doane at the meeting of the National 
Association. It was illustrated by 
drawings and lantern slides, and con- 
tained much food for thought. 

E. J. Kiefer, of Easton, followed with 
another solution, which penalized the 
short-hour user and gave the advan- 
tage to the consumer with a high load- 
factor. It was illustrated by elaborate 
drawings and blue-prints. 

The discussion on these papers was 
lively and interesting and was partici- 
pated in by Messrs. Perkins, Davis, 
Kiefer. MeCabe, Lloyd and others. Mr. 
Davis claimed that he had yet to be 
shown a differential rate which would 
be applicable in all cases or which 
would stand in law. 

The question of a demand meter was 
brought up and it was not shown that 
the cost of this apparatus was war- 
ranted in the majority of cases. lIt 
seemed to be the consensus of opinion 
that the introduction of the tungsten 
lamp was not such a calamity as some 
theorists were trying to make out, that 
the application of a three-division 
charge for electric service is entirely 
impractical, and that the whole ques- 
tion will settle itself in a natural and 
quiet way before the universal adop- 
tion of tungsten lamps occurs, even 
supposing such a condition will ever be 
achieved, 

The next paper was by H. M. Blake 
and was entitled ‘‘Investment Justified 
by Smaller Companies for Securing 
Power Business.” 


INVESTMENT FOR SECURING BUSINESS. 


The paper covers the subject of permanent 
investment in generating and distributing 
equipment and applies equally to large com- 
panies as well as small, that is, the invest- 
Ment justified depends entirely upon the rate 
of interest desired and as to whether 
ee particular situation will give this re- 
aka The paper points out that many cen- 
a ation managers assume that power 
ie a is off-peak business and therefore 
ea i should be made to cover only in- 
diteci and depreciation on the investment 
plac i necessary to take on this business 
ahe: i bare manufacturing cost. The 
from s i of the opinion, however, that aside 
busi pecial cases of off-peak business, all 

“iness taken on by any company should 


be made to cover its proportion of plant in- 
vestment and other fixed charges. The 
theory of making low power rates to ten- 
hour consumers is, according to the author, 
not correct, as there are very few instances 
where such consumers do not overlap the 
load peak during the winter months and 
therefore should be classed as peak busi- 
ness. Investments made to protect present 
business against competing plants or igo- 
lated plants could be justified even without 
any immediate financial returns. After con- 
sidering business requiring investment it 
must not be forgotten that a large amount 
of business can be gotten on the existing 
lighting and power circuits without any ad- 
ditional investment whatever, such asg ice- 
cream freezers, dough mixers, cooking uten- 
sils. sewing-machine motors, etc. The 
author states that this class of business is 
being overshadowed by the enthusiasm to 
gecure larger power business whereas in re- 
ality it should receive first consideration. 


This was followed by a spirited dis- 
cussion by Messrs. Perkins. Granger, 
Greene, Woodring, Lloyd, McCabe, 
Davis, Kiefer, Wendell, Cantlin, Conk- 
lin, and others. Exception was taken 
to the statement that long-hour power 
business which crosses the peak should 
not get the advantage of low rates. 

Methods practiced in the taking over 
of gas engines and steam plants were ex- 
plained and the subject of peak load, 
its duration and occurrence received 
due cousideration. The question of 
what proportion of the total income 
should be derived from power was an- 
swered variously, depending upon the 
locality and the conditions existing. It 
was shown to vary from nothing up to 
fifty per cent or even seventy-five per 


cent. 

The concluding papers were on ‘‘Do- 
mestie Appliances,” William A. Don- 
kin, James E. Pyle and Thomas C. 
Walsh eaeh presenting a contribution 
on the subject. 

DONKIN’S PAPER. 

This paper discusses the advantages to 
ne derived from a consistent effort to pro- 
mote the use of domestic appliances. Do- 
mestic appliances as manufactured today 
may be divided into two classes: First, 
those which can be operated on present 
lighting circuits, such as small heating ap- 
pliances, portable machines, etc.: second, 
stationary appliances, such as stoves, sta- 
tionary vacuum cleaners, etc., that require 
separate circuits. Considering the electric 
flat iron as the best revenue producer of 
these appliances, the author outlines the 
methods adopted by the company he is 
connected with in pushing their sale. Elec- 
tric vacuum cleaners, cook stoves and wash- 
ing machines are considered. The author, 
however, considers the high cost of these 
as a serious drawback to their general use. 
Regarding the smaller appliances, the au- 
thor considers the present arrangement of 
interior wiring as a serious drawback to 
their installation and recommends central 
stations to co-operate with architects and 
contractors in having convenient floor and 
wall receptacles provided in houses for 
operating such devices. 


PYLE’S PAPER. 
This paper treats of the economy of do- 


mestic appliances and discusses primarily 
the construction of such apparatus, with 
particular reference to electric cooking. 
Commenting on the present electric stove. 
the author points out the requirements that 
are essential to its success, of particular 
importance being a stove that will supplant 
the ordinary gas or coal range and one 
constructed so as to maintain heat after 
che current has been turned off. The paper 
outlines an experiment along these lines 
which showed an appreciable saving in the 
cost of preparing a meal by electricity as 
compared with gas. 
WALSH 'S PAPER. 


This paper briefly outlines a method 
adopted by a central station in pushing the 
sale of electric flat irons which resulted 
in a large number of sales being made. 
The method consists of giving to each 
customer as he pays his monthly bill a 
certificate entitling him to an iron to be 
used on trial for thirty days. Solicitors 
follow up these customers and find out 
whether the iron has proved satisfactory. 


The discussion centered about the 
electric iron, the means of introducing 
it and the income derived. Messrs. 
Davis, Greene, McCabe and others par- 
ticipated. 

Special attention was drawn to the 
long trial period, thirty to sixty days. 
mentioned in the paper, and it Was gen- 
erally conceded that better results were 
obtained by a fifteen-day period. This 
also resulted in the carrying of a very 
much smaller stock of irons. 

ELECTION OF OFFICERS, 

The following officers were elected 
for the ensuing vear: President, A. R. 
Granger, of Chester; vice-president. R. 
S. Orr, of Pittsburg: seeretary and 
treasurer, Van Dusen Rickert, of Potts- 
ville. 

A number of the Class B members 
organized the ‘‘ Pennsylvania Industrial 
Power Association,” an account of 


which will be found upon another page. 
— eo 


Scottish Exhibition, Glasgow, 1911. 

It is stated by Electrical Enginering, 
of London, England, that an exhibi- 
tion of National History, Art, and In- 
dustry will be held in Kelvingrove 
Park, Glasgow, Seotland, from May to 
October next year. A large hall will be 
set apart for engineering, scientifie, and 
industrial exhibits, and a special build- 
ing to be called the Kelvin Hall will be 
devoted to electrical apparatus and ma- 
ehinery. The “Lord Kelvin Electrical 
and Engineering Committee,” with 
Prof. Andrew Grav and J. G. Gray as 
econveners, will be responsible for this 
section. Electricity supply at 250 volts 
and 500 volts, direct current, will be 
available. Further particulars and 
space application forms can be obtained 
from the manager, W. H. Knight, 190 
West George Street, Glasgow, Scotland. 
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KANSAS GAS, WATER, ELECTRIC 
LIGHT AND STREET RAILWAY 
ASSOCIATION. 
PROGRAMME OF THIRTEENTH 

MEETING. 


ANNUAL 


The thirteenth annual meeting of the 
Kansas Gas, Water, Electric Light and 
Street Railway Association will be held 
at Kansas City, Kans., September 27 
and 28. <An interesting programme has 
been arranged and papers of technical 
and practical nature will be read. 

After the address of welcome by 
Mayor J. E. Porter, and the reply bv 
L. O. Ripley, chairman of the executive 
committee, W. T. Flynn of Kansas City 
will make the presidential address. 

The following papers will be read: 

“Prevention of Accidents,” George 
E. Hayler, Joplin, Mo.: ‘* Boiler Water 
Troubles,” C. C. Young. Lawrence; 
“Electrie Vehicles from a Central Sta- 
tion Standpoint,”” B. F. Ever, Manhat- 
tan; Co-operation Between Manufac- 
turer and Central Stations,” Harry G. 
Glass, Pittsburg. Pa.; ‘‘Troubles of a 
Water Commissioner,” John G. Pease. 
Junetion City; “The Heating Values of 
Kansas Crude Oils, Fuel Oil Residues, 
and Distilled Oils,’’? P. F. Walker, Law- 
rence; “‘Central Station Methods of Se- 
euring New Business, J. D. A. Cross. 
Chicago, I.: ‘Financing a Plant in a 
Small Town.” H. A. Walker, MePher- 
son; ‘Comparative Cost of Oil and 
Coal,” W. E. Sweezey, Junetion City; 
‘Review of Work of Utility Commis- 
sion of Wisconsin,’ George C. Shaad, 
Lawrence; “Transformers.” E. L. Bu- 
chanan, Chieago, M.; ‘‘Rates (Water 
Works)’ J. H. Wathert, Junction 
City; “Value of Pure Water.” R. E. 
MeDonnell, Kansas City, Mo.; ‘*The 
Cost of Electrie Light,” J. T. Skinner, 
Lawrence; ‘‘Holophane Jl]umination,’’ 
T. C. Hawkins; The Other Fellow,” 
L. O. Ripley, Wichita; ‘Electric Stand- 
ardizing Laboratory at K. U.” C. A. 
Johnson, Lawrence; ‘‘Iow to Get Mo- 
tor Business.” W. R. Murrow, Inde- 
pendence; ‘‘The Advantage of a Sales 
Department,” J. B. Kennedy, Wichita. 

These papers will be followed hy an 
address by Edwin R. Weeks, of Kansas 
City, Mo., and the sessions will then 
conelude with the ‘‘Query Box.” 

——e 

Copper exports for the week ended 
September 15 were 10,483 tons: since 
September 1, 15,796 tons. 
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New York Asks Subway Bids. 

Preparatory to relieving the daily 
increasing congestion on present tran- 
sit lines in Greater New York bids for 
new subways, with forty-one miles of 
trackage, have been advertised for by 
the Publie Service Commission. The 
entire work will cost approximately 
$123,000,000, and will inelude new un- 
derground connections in Manhattan, 
Brooklyn and the Bronx, grouped un- 
der the general title of the Tri-Borough 
Subway. Replies from contractors 
must be received not later than Octo- 
ber 27. 

The advertisement specifies two 
plans of eonstruction, one entirely by 
private capital, the other with city 
money. If the latter be adopted the 
work will be done piecemeal, as only 
$60,000,000 in municipal funds is avail- 
able. 

seep . 
New England Section of the National 
Electric Light Association. 

The summer: convention of the New 
England Section of the National Elee- 
trie Light Association was held at the 
Griswold, New London, Conn., on Sep- 
tember 13 and 14. There were about 
250 members and guests present and 
the meeting was a very successful one. 

Arrangements were made for the ob- 
servance of the birthday anniversary 
of Thomas Davenport, inventor of the 
electric motor, at Brandon, Vt., on Sep- 
tember 28 in connection with the meet- 
ing of the Vermont Electrical Associa- 
tion, 

On Monday evening there was a re- 
ception by the officers of the associa- 
tion to the members and guests. On 
Tuesday morning the president, Alex- 
ander J. Campbell, of the New London 
Gas and Electrie Company, surprised 
the members by raising on the flag- 
staff of the hotel a pennant containing 
the emblem of the association. The 
pennant was thirty-two feet long. 

At the opening session on Tuesday, 
President Campbell made an address 
and reports were heard from various 
standing committees. A paper was 
read at this meeting by Howard Corn- 
ing on ‘‘The Advantages of a Uniform 
System of Rate Making.” 
= After lunch, the steamer Restless 
carried the members to Fort Wright, 
where gun practice and drills were ob- 
served. In the evening a banquet was 


held, the arrangements being in charge 
of W. M. Lewis. 


Vol. or = Na o 

At the close of the banquet, L. D. 
Gibbs, the secretary, gave his paper on 
“*Jllumimated Advertising—Its Possi- 
bilities,” illustrating it by means of a 
stereopticon. Unique signs in different 
places were shown, and attention called 
to some of the ways in which central 
stations can explain their methods of 
operation and the advantage of elec- 
trie service by means of lectures to im- 
provement associations, business-men’s 
clubs, ete. 

At the Wednesday session papers 
were read by J. A. Hunnewell on 
‘Street Lighting,” and by L. J. Chase 
on ‘‘Opportunities.’”’ 

Abstracts of the papers will be given 
in a later issue. 

— eo 
Western Society of Engineers. 

The first meeting of the season of the 
Western Society of Engineers was held 
in its spacious quarters in the Monad- 
nock Block, Chicago, on September 1 
with President J. W. Alvord in the 
ehair. Secretary Warder announced 
the formation of a new section of the 
Society to be known as the Municipal 
Section. 

A paper on ‘‘High-pressure Water 
Service for Fire Protection” was pre- 
sented by J. B. Sando. The three sys- 
tems, by gravity, by ptimping from fire 
boats, and by pumping from permanent 
stations were described by means of 
typical installations of each. The 
plants taken up in this way included 
those at Newark, N. J.; Providence. R. 
{.; Milwaukee, Wis.; Baltimore. Md.; 
Philadelphia, Pa.; Coney Island, N. Y.; 
San Francisco, Cal.; New York, N. Ys 
Niagara Falls, N. Y.; Spokane, Wash. 
Mr. Sando showed a large number of 
iantern slides of the electrically drven 
pumps at New York, Niagara Falls and 
Spokane. In each case the installation 
of the high-pressure service has decid- 
edly facilitated fire-fighting and Tt 
sulted in a material decrease in insur- 


ance rates. 
m a 


Electrically Operated Safe Factory. 
The Davis Safe and Lock Company. 
of Portland, Ore., whieh has recently 
completed large extensions to its plant. 
operates all of its larger machines by 
individual electrie motor drive. 7 
transformer station on the compan! s 
premises steps down electric power at 
11,000 volts to a working pressure of 
220 volts. Electric drive is ™° 
throughout the entire factory. 
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LIGHTNING PROTECTION.' 
BY WALTER M. PETTY. 


The question for lightning protection 
for fire-alarm and police-signal circuits 
is one that is of more or less interest 
to us all. I say more or less beeause to 
those fortunate ones whose wires and 
eables are all underground, the neces- 
sity for protection is much less than to 
the others who have combinations of 
aerial and underground wires, and still 
others who have nothing but aerial 
wires. 

In a paper read by me before this 
Association some years ago, I went into 
this question somewhat elaborately and 
while feeling that great progress has 
been made since that time in all classes 
of construction, I still am of the opin- 
ion, based on experience, that some of 
the protective devices mentioned in 
that paper are still effective. It should 
be borne in mind that the actual danger 
of lightning is very remote. It may 
not be generally known, but statistics 
prove, that when it comes to human life 


but two persons in every million are 


killed by lightning, and the actual dam- 
age done to property throughout this 
country is comparatively very small in- 
deed. The same proportion holds good, 
as I previously remarked, with regard 
to the lines that are actually struck. 
All of us know of the enormous energy 
of a lightning flash or discharge and 
with our knowledge of the inductive 
influences of both static and dynamic 
electricity in the neighborhood, it is 
reasonable to suppose that wherever 
a lightning discharge occurs, with its 
enormous potential and current, every- 
Where in the neighborhood on every 
conductor will be induced current of 
more or less quantity aceording to the 
conditions of the circuit. If this eur- 
rent is of such magnitude as to injure 
the apparatus in the circuit—and of 
course the apparatus of fire-alarm and 
police-telegraph systems is in the ma- 
Jority of cases liable to be so injured— 
then comes the necessity of protection. 

The best and ideal method, and, like 
all ideal things, impossible to attain, is 
to have our lines permanently ground- 
ed; that is, to keep them at the same 
potential as the earth; then an induc- 


tive discharge passing into the ground 


— eee, 


tiftern ener slightly condensed, read before the 

AeuGCiviG ee convention of the International 

nie X on of Municipal Electricians at Roches- 
eN. Y., September 7, 191v. 
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will do no damage but, of course, we 
know this is an impossibility. 

The next best thing is to provide a 
ground connection with some sort of an 
air-gap between the lines and the earth. 
About this air-gap there is a ditference 
of opinion, some authorities making it 
very small and others larger. The rea- 
son for this is that, besides dealing with 
the inductive discharge caused by light- 
ning, we now have the possibilities of 
currents from other sources 
under ordinary conditions are not dan- 
gerous, but which may follow on to our 
lines and cause as much damage as the 
lightning or inductive discharge itself. 
We therefore have not only to provide 
air-gaps of sufficient size, but also some 
sort of protective devices so that, in 
the event of high-tension currents 
reaching our lines, the circuit will be 
open and no damage result. 

The Underwriters’ National Electri- 
eal Association has prepared, in the 
National Electrical Code, rules that 
cover protective devices for signaling 
svstems. Of course it is intended that 
these rules shall be general in charac- 
ter and the manufacturers of fire-alarm 
and other apparatus carrying small cur- 
rents, have devised many schemes to 
comply with them. It is not my inten- 
tion in this paper to mention any par- 
ticular one of these devices. I would 
refer those interested to my previous 
paper on the subject. and also to the 
many manufacturers, especially of tele- 
phone apparatus, who have put the de- 
vices on the market. 

I cannot pass this subjeet without 
speaking of apparatus which is not 
covered by the Code. I refer particu- 
larly to fire-alarm and pollee boxes, 
Which, being placed out of doors and 
seldom if ever proteeted by insurance 
pohcies, do not come strietly under the 
jurisdiction of the Underwriters’ Na- 
tional Electrical Association. There 
has been in days gone by much discus- 
sion as to the advisability of grounding 
these boxes. The writer was at one 
time opposed to this, but, ike many a 
better man, he has seen the error of his 
ways, and now believes that not only is 
it advisable to ground these boxes for 
the safety of the publie, but also as a 
precaution against lightning and high- 
potential currents. 

With the old style of boxes using 
fingers, the danger of welding of these 
fingers was very great, although to a 
certain extent they were protected by 


which 


the nongrounding of the boxes. But 
With the modern cut-out devices in- 
stalled in the boxes, together with the 
new types of brake wheels, this danger 
of welding the parts is very remote and, 
-ìn fact, it is hardly necessary to be eon- 
sidered, On the other hand, if the box 
is not grounded, there is always great 
danger of a static charge seriously in- 
juring anyone who attempts to open the 
door, The writer is of the opinion that 
the most important part of a fire-alarm 
or a police-telegraph system is the box, 
and too great preeaution cannot be 
adopted to protect this in every way. 
As mentioned in his previous paper. 
he has installed over every box a light- 
ning-arrester composed of five cylinders 
of nonarcing metal, spaced about one- 
sixteenth of an inch apart, the center 
one of which is grounded and the two 
outer ones are connected to positive 
und negative legs of the line respee- 
tively. Since the installation of this 
type of arrester eight years ago. he 
has never had any damage result to his 
fire-alarm boxes notwithstanding that 
some of them are still of the finger type. 
‘In discussing this question of light- 
ning protection with some superintend- 
ents and also electric light engineers. 
the question has arisen as to the possi- 
ble danger to apparatus from high- 
powered wireless-telegraph stations in 
the neighborhood. It would be inter- 
esting to find out from some of our 
members, who have boxes in the neigh- 
horhood of some of these high-tension 
stations, Whether they had had any 
trouble. The same protective devices 
which would be effective in the ease 
of lightning should also be useful under 
these circumstanees, 
—_—---@—_-__- 
Chicago’s Telephones Increase. 

The Chicago Telephone Company in- 
stalled 4,709 new telephones in Au- 


» gust and removed 2,339, a net gain of 


2.370. For eight months 45,960 instru- 
ments were installed, against 39,884 for 
the same period last year. The total 
number of telephones in service in Chi- 
eago and the suburban distriet is 285,- 
691, an increase of 14.9 per eent. 
—____~»>-»_— 
Shipments of Electrical Apparatus to 
the Philippines. 

During the past vear electrical ma- 
chinery and apphances valued at $241,- 
097 was shipped from the United States 
to the Philippine Islands. This exceeds 


those for the previous year by $58,673. ¢ 
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HOW TO DESIGN A CONSTANT-PO- 
TENTIAL DIRECT-CURRENT 
DYNAMO.—II. 


BY W. T. RYAN. 


The ohms per square inch of brush 
eontactt may be chtained from Table X1. 
R's 
Ab 
where R ,=resistance of one set of pos- 

itive and one set of negative 
brushes in series. 

«ly = area in square inches of 
the brushes in one set. 

The drop in voltage due to the brush 
contact resistance will be: 


Rọ = (33) 


where E, = drop due to brush contact. 


I’, = current per path. 
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| 
ELEVATIONS AND SECTIONS OF A TWENTY-KILOWATT DIRECT-CURRENT DYNAMO., 
130 Volts, 800 Revolutions per Minute. 


The resistance between the commuta- 
tor and the terminals of the machine will 
be (not including the series field and ne- 
glecting the lead wires which offer prac- 
tically no resistance) : 
2 Re 

S 


rR") = (37) 


where s=number of ‘‘sets’’ of brushes. 

R”, = total brush-contact resist- 

ance (practically is the resist- 

ance from the commutator to 
armature terminals). 

The I?R loss in the brush contacts will 


then be: 


W’, — 1?, Rs (38) 
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where J, = total armature current. 


W’, = watts lost in brush con- 
tact resistance. 


Me ee: 746 b' Ap x De qr 30 
Wre 12 X 33000 (32) 


We = Ww +wy (40) 


where W’, = loss in watts due to brush 


friction. 

b’ = brush pressure in pounds 
per square inch. 
(Varies from 1 to 3. 1.5 
is a good value.) 

1’, = total contact area of the 
brushes. 

D. = diameter of the commu- 
tator in inches. 

q = coefficient of friction. 
(0.3 is a fair value for 
carbon brushes.) 

W, = total brush loss in watts. 
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TABLE XI. 
BRUSH CONTACT RESISTANCE. 


Ohms per square inch of 
two brush contacts when 
current density is 30 am- 
Pounds per square peres per square inch=R’.e 


in 
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So much copper has to be provided to 
make the commutator wear well that the 
PR losses in the commutator are negli- 
gible. W, therefore practically repre- 
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sents the losses between the commutator 

connections and the terminals of the ma- 

chine, not including the series windings. 
The temperature rise of the commute. 

tor in degrees centigrade above the air 

will be: 

a - te 


(41) 
where S,=radiating surface of the 
commutator in square inches. 
t. = rise of temperature per unit 
of specific power. (See Table 
XII.) 

If the temperature rise exceeds fifty- 
five degrees centigrade for continuous 
operation at normal load, the radiating 
surface should be increased either by 
increasing the outside diameter, by mak- 
ing the commutator hub hollow, or in- 
creasing the length. 

(K) 


Reactance 


Voltage —A 


large 


number of experiments by Hobart on â 
number of machines showed that an 8r- 
mature coil in the point of the field in 
which it is ordinarily commutated will 
set up an average of twenty maxwells 
per ampere-turn per inch of gross length 
of the armature core. 
dr = 40n7L (42) 
where ¢; = total flux set up by the short 
circuited coils, per ampere. 
n — number of coils short-cr 
cuited by one brush. 
t — number of turns per coil. 
L — length of armature core in 
inches. 


SPECIFIC 


Average peripheral 
velocity of Se in 
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The factor 2 is inserted because there 
are two coils appearing in the same slot 
short-circuited by adjacent brushes at 
the same instant, and the flux set up by 
both is linked by the turns of either. 

The inductance, h, in henries, of the 
short-circuited coils will then be, 


_ or 

, ae (43) 
The time during which a reversal 
takes place is that required for one com- 


mutator segment to pass under a brush 
and is, 


(44) 


4° Mica / 


allen 
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Two reversals are required to make a 
eycle, hence the frequency of commuta- 
tion, fe, is 


S ws Ht 
to = of 


(45) 
where f. = frequency of commutation in 
cycles per second. 
The reactance voltage will then he 
ky = 2rfhl', (46) 
Where Er = reactance voltage, 
h = inductance in henries, 
I’, = current per path in the ar- 
mature in amperes. 
This should not be more than two- 
thirds the average voltage developed 


‘s¢° SONN REYS QETAML OF _SMNAFT 
C atn AE LOR ptt aad KEYS Soole f d Size 


DETAILS OF TWENTY-KILOWATT DIRECT-CURRENT 


T = time of commutation. 
W. = circumferential width of a 
brush in inches. 


D, = diameter of commutator in 
Inches. 


TABLE XII. 


TEMPERATURE RISE OF COM- 
MUTATORS. 


Rise of temperature 
per unit specific 


eet per minute. power loss in degrees 


600 cae = te. 
900 71 

1,200 a 

1,500 be 

1'800 $ 

2,100 ae 

2400 bs 

3,000 

3,600 


between commutator segments. In case 
E, comes out too high it is usually low- 
ered by decreasing the number of turns 
between segments. 


(L) Diameter of Shaft.—The diam- 


eter of the shaft within the core may 
be found by the formula, 


D'e = 


K k wW 
: + 


(47) 


where W = output of the machine in 


watts. 


K, = constant depending on the 
output of the machine. (See 
Table XIII.) 
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The diameter of the bearing portion 
of the shaft may be obtained from the 


formula: 
4 
OR A, \ Me 
r 


where D, = diameter of the bearing por- 
tion of the shaft in inches. 


Dy = (45) 


TABLE XIII. 
SHAFT CONSTANTS. 
Capacity in : 
Kilowatts. K, 


BAYSH STUD - BRASS 


DYNAMO. 


The length of the bearing may be 


found from the formula: 


Lè = A, Doyr (49) 


where L, = length of the wearing por- 


tion of the bearing in inches. 
K, = constant (see Table XIV). 


TABLE XIV. (Esterline.) 
Capacity in K, K: 

Kilowatts, High Speed. Low Speed. 

1 0.075 0.100 

5 0.100 0.150 

10 0.115 0.175 

50 0.125 0.200 

100 0.150 0.225 

1,000 0.200 0.375 


(M) Dimensions of Pole Core.—If ¢ is 


the flux in the air gap under one pole at 
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no load, the corresponding full-load 
value of the flux in the pole core will be: 


po’ = $ò (50) 
where à = leakage coefficient. (See Ta- 
ble XV.) 
TABLE XV. (Esterline.) 


LEAKAGE COEFFICIENTS FOR MULTI- 


POLAR FIELDS. 


Capacity in Leakage 


Kilowatts. Coefficient. 
Toresa ee ee ES SAE PRET ERS OIE 1.35 
Fo ube a Se DE See ee SE ae 1.25 
On E ee eae 1.20 
VO 20 eaten ER ae Oe RN eae ee 1.16 
D5 cs caadeceae et tare sees Meee’ 1.15 
A eee rr rer ee 1.14 
LOD. .ccccccacvecsrescoccsssscrcess 1.12 
5D. re ee ee ae ia 1.09 
100D.. cc cee seer cece ces eenrcncrreces 1.08 

p' P 
A — =—— (ol ) 
P Bp 


where A, = area of pole core. 
B, = magnetic density in the 
core. 

If the breadth, W (see Fig. 1), 1s 
made equal to the length of the arma- 
ture, which accords with usual practice, 
the width, W’, will be: 


w= 2 (52) 


This formula applies to a rectangular 
pole core. If a round pole core is used 
the diameter should be made, as nearly 
as possible, equal to the length of the 
armature core. In any case the pole 
shoe, if there be one, should be as wide 
as the armature core is long and should 
not be less than approximately sixty per 
cent, nor more than approximately 
eighty per cent, of the circumference of 
the armature. 

If the core is laminated, an allowance 
of about ten per cent should be made 
for the insulation between the lamina- 
tions. If sheet steel or wrought iron is 
used in the pole core, the magnetic den- 
sity should ordinarily be from 85,000 to 
90,000 maxwells per square inch. If 
cast-iron poles are employed, a mag- 
netic density of from 45,000 to 50,000 
maxwells per square inch 1s usually 
about right. 

(N) Length of Pole Core.—It must 
be sufficiently long to allow for radia- 
tion and for the accommodation of the 
windings. A certain percentage field 
current was assumed in accordance with 
Table LX. 

W, = W X per cent shunt-field current 
assumed. 
where W, = shunt-field loss in watts. 
W = capacity of the machine in 
watts. 


Wwi= 7 


where p =number of poles. 
W’, = shunt-field loss per pole. 


(54) 


i, (55) 


(53). 
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where S, = number of square inches of 
pole-core surface under the 
shunt field winding. 
t, = specific temperature CON- 
stant for the shunt field. (This 
will vary from 1 to 1.5. 1.25 
is a fair value.) 

Equation (55) is given for the pur- 
pose of obtaining an approximate solu- 
tion in order that the design may be 
proceeded with. When the dimensions 
of the shunt-field coil have finally been 
determined they should be checked up 
for temperature rise by equation 56, 
which is based on Timmerman’s experi- 
ments at Cornell University.’ 


83 Wz’ 


T. = ç, (56) 


where T, = temperature rise of the 
shunt field coil in degrees cen- 
tigrade. 
W’, = loss per pole in watts. 
S, = total radiating surface of 
the coil in square inches. 

T, should not exceed forty degrees 
centigrade. If the temperature rise is 
very much over forty degrees it will be 
necessary to redesign the coil. 


S on 
Lp = Ps (57) 


where L, = length of pole core for 
shunt-field winding only. 
P, = perimeter of pole core in 

inches. 

Again, in order to proceed with the 
design add a percentage to Lp in order 
to get an actual length of pole core. For 
a shunt-wound machine add about ten 
per cent. If the machine is to be over- 
compounded ten per cent, add, say, forty 
per cent, and for other percentages of 
compounding in proportion. Equation 
(56) may also be used to get the tem- 
perature rise of the series field. A little 
higher temperature rise may be allowed 
in the series field than in the shunt field, 
since it carries full load current only 
when the machine is carrying full load. 
It should not exceed fifty degrees centi- 
grade. 

If the space available for the windings 
proves to be either too large or too small 
the above length will have to be adjusted 


accordingly. 


(To be continued.) 
— 


The Tauern tunnel, in Austria, will 
be ventilated by an electrical equip- 
ment invented by an Italian engineer. 
The installation, which is nearly com- 
pleted, utilizes electric fans. 


1Transactions American Insti , 
Engineers X, p. 342. tute of Electrical 
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Western Electric Company Plans En. 
largement. 

The business of the Western Electric 
Company for August showed an in- 
crease of fifty per cent over the cor. 
responding month in 1909, says the 
Wall Street Journal. The probable 
showing of $61,000,000 for the present 
year is exceeded only by 1906, with 
gross sales of somewhat more than $69, 
000,000. It is of interest to note that 
the nature of the company’s business 
has changed markedly in three years. 
In the latter part of 1907 the Wester 
Electric Company broadened its policy 
with the result that instead of being 


confined to the twenty-five associated 


Bell companies its business is distribu 
ted among more than 7,000 telephone 
companies, as Well as many thousands 
of customers for electrical supplies and 
apparatus. In 1906, and prior thereto. 
a large part of the Western Electric's 
business was with large telephone ex- 
changes. The trend of the business at 
the present time is best shown by the 
fact that in the last twenty months 
more than a quarter of a million of 
rural telephones have been distributed. 

This year’s business will be divided 
among approximately 800,000 orders. a 
compared with 47 5,000 in 1906, with an 
average value per order of $71 for 1910. 
as compared with average value of $149 
per order in 1906. In other words. 
more than twice the number of orders 
had to be handled for the same amount 
of business. Export business is show- 
ing gratifying increases. 

On the Western Electric's payrol! 
there are at present 23,000 persons. In 
order to provide adequate manufactur 
ing facilities for the future, it is 2°" 
planned to erect further extensions to 
the buildings at Hawthorne. 

ene es ae 


A Rich Scientific Society in Moscow. 
At Moscow, Russia, there has T“ 
cently been organized the Christoph 
Ledenzow Society for the Advance 
ment of Experimental Sciences and 
Their Practical Application. Its foun 
der, Christoph Ledenzow, left it an et 
dowment of two million rubles ($1: 
030,000). The society will conduct i 
search work in conjunction with a 
Imperial University of Moscow and t" 
Imperial Technical High School ° 
Moscow. It will also aid indepen 
investigators and inventors and a 
the value of scientific and technical | 
ventions and improvements. 


Theale 


bngt- i 


September 24, 1910 


MEETING OF THE BRITISH ASSO- 
CIATION FOR THE ADVANCE. 
MENT OF SCIENCE. 


BY JOHN B. C. KERSHAW, 


The British Association for the Ad- 
vancement of Science has met only once 
before in the great center of the Eng- 
lish steel and cutlery industry, and 
thirty-one years have elapsed since 
Sheffield was visited by the Association. 
The city has increased greatly in popu- 
lation and in importance during the in- 
tervening period. It is a curious fact 
that the Association itself can point to 
no similar growth, and that the number 
attending the Sheffield meeting of 1910, 
is but little Jarger than that which at- 
tended the meeting of 1879. 

Professor Bonney’'s presidential ad- 
cress dealt as might have been expectei 
with a geological subject, namely, the 
various theories of glacier action which 
have been put forward to explain the 
present geological formation and strue- 
ture of the British Isles. 

The papers and diseussions with 
which it is proposed to deal in this ar- 
ticle, were distributed among several of 
the sections into which the Association 
is divided for the purposes of work, and 
no attempt will be made therefore to 
give a detailed account of the papers or 
discussions in any one section of the 
meeting. 

BRITISH RAILWAYS. 
FEW PROBLEMS. 

This was the title of Professor Dal- 
by'’s address before the Engineering 
Section of the Association. This ad- 
dress was crowded with figures and dia- 
grams relating to the working costs of 
railways, and with energy curves based 
on working tests of locomotive boilers, 
made at the St. Louis Exposition. An 
abstract of the electrical features fol- 
lows: 


SOME FACTS AND A 


The electropneumatic system has found 
most favor in England up to the present 
time. The equipment installed includes such 
notable stations as the Central at Newcastle 
With 494 levers, and the Glasgow Central 
with 374 levers, and the whole of the Metro- 
politan District system of underground rail. 
ways. In this system an air cylinder is 
connected to each set of points and to each 
signal arm. Air compressed to sixty-five 
pounds per square inch is supplied to the 
cylinders from a main running alongside 
the railway kept charged by small air com- 
pressors placed at convenient intervals. 
Fach air cylinder is provided with a small 
hree-way air-valve operated by an electro- 
Magnet. The movement of each air-valve 
Is controlled electrically from the cabin 
through the electromagnet associated with 
it. The system grouped round any one sig- 


nal cabin may be regarded as an engine 
fitted with a large number of cylinders. each 
working intermittently by compressed air, 
and where in each the valve rod has been 
changed to an electric cable, all the cables 
being led to a signal cabin where the oper- 
ation of the valves is done by means of an 
appuratus which is as easily played upon as 
a piano, with this difference, however, that 
the notes are mechanically interlocked so 
that a signalman cannot play any tune he 
pleases, but only a tune which permits of 
safe traffic movement. Moreover, the instru- 
ment is so arranged that the movement of 
the small lever determining the movement 
of a signal arm cannot be completed unless 
the signal arm actually responds to the in- 
tention of the signatman, thus detecting any 
fault in the connections between the box 
and the arm. 

The obvious advantage of power signal- 
ing is the large reduction of physical labor 
required from the signalman. His energy 
can be utilized in thinking about the traffic 
movements rather than in hauling all day 
at signal levers. One man at a power 
frame can do the work of three at the or- 
dinary frame. The claims made for power 
signaling, in addition to the obyious advan- 
tage of the reduction of labor, are briefly 
that the volume of traffic can be dealt with 
is largely increased, that the area of ground 
required for the installation is considerably 
less than with the ordinary system, with its 
rodding, bell-crank levers, chains, and pul- 
leys, and that where the conditions are such 
that power signaling is justified the mainte- 
nance cost is less than with a correspond- 
ing system of normal equipment. 

Several of the power-signaling installa- 
tions are automatic in the sense that be- 
tween signal cabins on stretches of line 
where there are no junctions or crossover 
roads requiring the movement of points, the 
movement of the signal arm protecting a 
section is determined by the passage of the 
train itself. The most important equipment 
of this kind is that installed on the group 
of railways forming the “Underground” sys- 
tem. 

The speed at which traffic can be operat- 
ed by this system of power signaling is re- 
markable. At Earl's Court junction box 
forty trains an hour can be passed each way 
—that is eighty per hour—handled by the 
one signalman in the box. As the train 
approaches the box its approach to the sec- 
tion and its destination must be notified to 
the sizgnalman. When it is remembered that 
with ordinary signaling, to take an express 
train for example, a signalman hears some 
twenty-four beats on the gongs in his box, 
and sends signals to the front and rear box 
which give altogether some twenty-four 
beats on the gongs in these two boxes, 
forty-eight definite signals in all, for every 
express train he passes into the section 
which his signals protect, it will be under- 
stood that the system must be profoundly 
modified to admit such a speed of operation 
as eighty trains per hour per man. ‘The 
modification is radical. No gong signals are 
used at all. There is a small cast-iron box 
standing opposite the signalman with fifteen 
small windows in it, each about one and one- 
half inches square. Normally each window 
frames a white background. A click in the 
box announces the approach of a train, and 
a tablet appears in one of the empty win- 
dows showing by code the destination of 
the train. The signalman presses a plug in 
the box, a click is heard, and a tablet is 
seen in a precisely similar apparatus in the 
next box. When the train passes the man 
presses another plug and the tablet disap- 
pears. 

Four wires run between the signal boxes 
along the railway, and by combining the 
currents along the four wires in various 
ways fifteen definite signals can be ob- 
tained, a number sufficient for the District 
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traffic. Each of the fifteen combinations fs 
arranged to operate one particular tablet 
in the box. Current from these four wires 
is tapped off at intermediate stations and is 
used to work a train indicator showing the 
passengers assembled on the platform the 
destinations of the next three trains. The 
whole equipment is a triumph of ingenuity 
and engineering skill, and is a splendid ex- 
ample of the way electricity may be used 
to improve the railway service quite apart 
from its main use in connection with the 
actual driving of the trains. 


THE PRICE OF ELECTRICITY. 

A paper on this subject was read by 
Edward W. Cowan before the members 
of the Economic Section, and excited a 
keen discussion, in which S. L. Pearce, 
chief electrical engineer of the Man- 
chester Corporation, W. B. Woodhouse, 
of the Yorkshire Power Company, and 


others joined. 

Mr. Cowan, in his paper, criticized the 
principles of charging employed by most of 
the English electrical supply companies, and 
advocated a change in the system. 

A fundamental principle which the indus- 
try has established was that of charging 
upon the basis of equal rate of profit from 
every class of consumer. This system had 
many advantages from a bookkeeping point 
of view, and was a safe system which was 
also comparatively simple to administer. 

But the author argued that the equal- 
profit system failed in the attainment of 
the best economic results, because the fac- 
tor of demand was ignored in such a sys- 
tem. The demand for electricity was of a 
composite character. It was a demand for 
light, power, heat, etc. The intensity of 
demand as between these various uses of 
electricity would be different; that for light 
generally being greater than that for power, 
at a given price, and so on. As it would 
be admitted that the greatest economic ad- 
vantage would be realized when there was 
the closest and widest possible correspond- 
ence between the incidence of supply and 
the incidence of demand, it must follow that 
adjustment of price of supply according to 
the intensity of demand in the case of each 
class would secure a more efficient corres- 
pondence, and consequently a greater ag- 
gregate economic advantage. The difficul- 
ties in giving effect to a practical system of 
clussified tariffs were discussed, and it was 
shown by reference to the successful oper- 
ation of the system in railway working and 
in other industries that these difficulties 
were not insurmountable. It was also 
shown that electricity production for public 
supply was of the nature of a joint produc- 
tion, and it was argued that, in so far as 
it was of that character, no separate part 
of the supply could be regarded as having 
a separate calculable cost. Examples were 
given in other industries of apparent anom- 
alies in the separate prices of the compo- 
nent parts of a joint supply. It was shown 
that these prices, as to their relation to 
each other, were influenced by the intensity 
of demand for each part of the joint pro- 
duction, and the impossibility of ignoring 
this influence without great economic loss 
was pointed out. 

The anthor contended that, when the con- 
ditions were analyzed., it was found that 
there were no grounds for such a view, but 
that, from an ethical standpoint, classifica- 
tion might be resorted to without any injury 
or loss to any class. The gain due to such 
a method was shown not to be a differential 
gain, but a specific gain which might be 
shared bv all classes cf consumers. Fur- 
ther, it was shown that the equal-profit sys- 
tem: cannot be entirely justified from the 
ethical point of view, because certain in- 
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jurious results might accompany its work- 
ing; and the fact that the measure of ad- 
vantage was arbitrarily restricted by the 
system could scarcely be justified, unless 
the practical difficulties of classification 
were such that its adoption was on that ac- 
count undesirable. 

The effect of a classified tariff was shown, 
and, under the conditions taken (a price of 
2.0 for electricity for light use, 0.8 for power 
use, and 0.6 for heating use), it was found 
that the aggregate demand was increased 
from 2.7 to 6.0, and the mean price per 
unit reduced from 2.0 to 1.13, with the same 
percentage of profit. This diagram did not 
pretend to represent actual conditions, but 
it was presented for the purpose of demon- 
strating the operation of the principle of 
classification. 

The paper concluded with a reference to 
the practical importance of the question at 
issue. It was pointed out that there was 
an immense potential demand for electricity 
for power and domestic heating and refrig- 
eration, which could be rendered active by 
the sufficient lowering of price. 

Without attempting to measure the prac- 
tical effects of a wise classification of tar- 
iffs, the author claimed that if any economy 
could be realized by the system, it was not 
right to ignore it or to condemn it upon 
insufficient grounds. Though the economy 
might not be great, small price changes 
sometimes effected great alterations in the 
volume and channels of trade. 


A NEW METHOD FOR PRODUCING HIGH-TEN- 
SION DISCHARGES, 

Prof. E. Wilson and W. H. Wilson 

contributed a short paper on this sub- 

ject, of which the following is an ab- 


stract: 


Energy is taken from an alternating or 
continuous-current source and stored in a 
magnetic field by an inductance; it is then 
permitted to surge into a condenser, which 
forms with the inductance a low-frequency 
oscillatory circuit. When the energy is ac- 
cumulated in the condenser the latter is 
mechanically bridged across the primary 
Winding of an induction coil, with which 
it forms a high-frequency oscillatory circuit. 
The energy is then transmitted by the sec- 
ondary winding of the induction coil to the 
work circuit, and can be of an oscillatory 
or unidirectional character, according to the 
purpose in view. The apparatus is light, 
efficient, and cheap, and is especially suit- 
able for radiotelegraphy, X-ray, and other 
work, in which high-tension electricity is 
employed. 


FERRO-SILICON AND THE SPECIAL DANGERS 
ARISING FROM ITS STORAGE AND 
TRANSPORT. 

An important paper on this subject 
was contributed to the Chemical Section 
of the Association by Dr. S. M. Cope- 


man. 

The author stated that the possibility of 
danger to life from the transport of ferro- 
silicon (an alloy or eutectic mixture of iron 
and silicon employed in the manufacture of 
steel) had already received official attention 
in the United Kingdom through a “Notice 
to Shipowners, Shipmasters, and Shippers” 
issued by the Board of Trade in September, 
1907. Among the accidents known to have 
occurred from the handling or transport of 
ferro-silicon might be mentioned the explo- 
sion of consignments inclosed in iron drums, 
the ferro-silicon in which contained about 
fifty-four or fifty-five per cent of silicon. But 
more important and much more frequent 
than these were the well-authenticated cases 
of sudden illness and death caused by the 
gases evolved from certain cargoes of ferro- 
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silicon, full details of which were set out in 
an official report recently presented to both 
Houses of Parliament. 

Low-grade ferro-silicon, that is, an alloy 
containing not more than fifteen per cent of 
silicon, has been made in blast furnaces to 
a considerable extent in Great Britain, but 
the high-grade variety, containing from 
twenty-five to ninety-five per cent of silicon, 
could only be produced at the high temper- 
ature attainable in the electric furnace. The 
latter variety was imported from certain 
districts in France, and, to a less extent, 
from Austria, Scandinavia, etc.. where am- 
ple electrical energy is derivable at a low 
cost from water power. About 4,000 tons 
of this material were said to be imported 
annually into England, and as serious in- 
convenience to steel manufacturers was be- 
ing caused by the refusal of shipping firms 
to carry it, there was great need for regu- 
lations permitting its transport under de- 
fined conditions which would obviate acci- 
dent. 

The recommendations suggested by the 
author, and now officially adopted by the 
Board of Trade, would probably prevent the 
occurrence of future accidents in the trans- 
port of ferro-silicon. They comprise (1) 
the need for ascertaining that the ferro- 
silicon has: been broken into pieces of the 
size in which it is usually sold some time 
before being taken on board ship; (2) the 
marking in bold letters of the certified per- 
centage grade of each consignment on the 
barrel or other receptacle, and the date of 
manufacture; (3) the prohibition of convey- 
ance of ferro-silicon on passenger vessels; 
and (4) the adoption of certain precautions 
during transport in cargo boats. 


THE TESTING OF HEAT-INSULATING MATE- 
RIALS. 


A paper on this subject was presented 
by Francis Bacon. An abstract follows: 


In order to avoid the labor and difficulty 
of molding the material to be tested into 
a shell or covering of complicated shape, 
recourse Was had to the more direct “wall” 
method, in which the drop of temperature 
between the two faces of a thin slab, trans- 
mitting a known heat flux, is determined. 
The inherent sources of error to which such 
a simple method is liable are: (1) Leakage 
of the heat flux; (2) incorrect determina- 
tion of the temperature of the surfaces. It 
is claimed that both of these errors have 
been rendered negligible. 

Duplicate specimens of the material to be 
tested are obtained in the form of slabs 
measuring 18 by 18 by 1.5 inches. A thin 
flat heating net of uniformly wound resist- 
ance wire, interwoven with asbestos, meas- 
uring 12 by 12 inches, is sandwiched in be- 
tween these slabs, the marginal cracks left 
all around the heating net being filled up 
with strips of felt. Direct contact between 
the heating net and slabs of insulating ma- 
terial is avoided by interposing a thin sheet 
of asbestos millboard on each side. To 
measure the temperature of the faces of the 
slabs, advantage is taken of the fact that 
there is no perceptible drop of temperature 
between a heat insulator and a good con- 
ductor of heat, in close contact with it. 
Sheets of zine (12 by 12 inches) are taken, 
and a flat resistance coil of fine double silk- 
covered wire wound uniformly over a cen- 
tral six-inch square of one of their faces. 
The wire is wound noninductively, and is 
secured to the zinc plates by stitches of 
thread passing through fine holes, drilled in 
the metal. Zinc plates prepared in this 
way are inserted on each side of the slabs 
of insulation, the fine wire coils being in 
direct contact with the material to be tested. 
Thin wood covers are now put on both sides, 
and the whole is clamped firmly together 
by four bolts, with wing nuts passing 
through two skeleton frames of wood. The 
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apparatus is then hung in a vertical plane 
in a situation screened from drafts and sun- 
light. The terminals of the heating net are 
led away through an adjustable resistance 
and suitable switchgear, to a battery of ac. 
cumulators. A voltmeter and ammeter are 
connected up to the circuit, from the read- 
ings of which the watts dissipated can be 
obtained. As the arrangement of slabs is 
identical on both sides of the heating net, 
the heat generated will divide equally, half 
escaping through one wall and half through 
the other. The terminals of the resistances 
of fine copper wire are connected up to a 
Wheatstone bridge of the stretched-wire 
type, through a system of plugs, which ep- 
ables the ratio of resistances of either pair 
of coils to be determined. 

Typical cooling curves for silicated cot- 
ton, for “Expansit Schrot,” and for an air 
jacket, obtained by use of this apparatus 
and method, were given, and the author 
stated that the values obtained for asbestos 
led him to the conclusion that its heat- 
insulating value was rather due to its fire 
proof qualities, than to its low conductivity 
for heat, which in fact was no lower than 
that of wood. 


REPORT ON ELECTRO-ANALYTICAL METHODS. 


The work on electro-analysis has been 
further elaborated during the year by the 
publication of papers (Faraday Society 
Transactions for 1910) on the “Electro- 
deposition of Metals,” by Dr. F. Mollwo Per- 
kin and W. E. Hughes, and by Dr. H. J. S. 
Sand on “Apparatus for the Rapid Electro- 
analytical Separation of Metals,” and “The 
Electrodetermination of Lead as Peroxide.” 

Perkin and Hughes have devised and ex- 
perimented with new cathodes for the rapid 
deposition of metals. One simple, smooth 
cathode is in the form of an elongated thin- 
ble, and with this, when rapidly rotated, 
very smooth and even deposits can be ob- 
tained; the total active electrode surface is 
about 16.3 square centimeters. Extended 
work has shown, however, that a platinum- 
gauze cathode surrounding a spiral anode, 
which is rapidly rotated, gives the most sat- 
isfactory results. For separation of metals 
by means of graded potentials, a funnel. 
shaped vessel with a tap for running off the 
electrolyte is used. This vessel has a side 
tube fused into it at about the center, to 
take the capillary of the auxiliary electrode. 
This form of apparatus gave very good re 
sults, and is very simple in working. 

The experiments referred to a year ago 
by Dr. Sand with an anode made partly of 
glass and a cathode of metals, other than 
platinum, have been completed by him, and 
will be published shortly. Satisfactory re 
sults for copper were obtained with a ca 
thode of silver, and for zinc with a cathode 
of nickel, in the former case the electro- 
lyte deposit may be removed from the elec: 
trode by a solution of hydrogen peroxide in 
diluted sulphuric acid. 

Experiments on the separation of the tour 
metals, copper, antimony, tin, and lead, bave 
been continued. In connection with this 
work it has been shown that chlorides a 
a retarding influence on the deposition 0 
copper. This is due to the formation of de- 
rivatives of cuprous chloride during no 
trolysis, from which copper is only deposi 
ed at a high potential. The conditions tor 
the separation of copper from antimony 
have been fully worked out, and mixtures 0 
the three metals, copper, antimony, and T 
corresponding to the industrial alloys a 
been successfully analyzed. When Saa 
present in small quantity this may be p 
posited with the tin; the greater part © 
the tin may afterwards be removed by pa 
ing the electrode the anode in a esa 
containing sodium polysulphides. The ed 
may then be separated from the small a j 
tity of remaining tin by means of nitric ee 
and can afterwards be deposited electro!! 
ically. 
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ELEMENTS OF POWER-STATION 
DESIGN.—IV. 


THE SELECTION OF PRIME MOVERS, —I. 
BY W. B. GUMP. 


The proper selection of prime movers 
for a given set of conditions is by no 
means an easy task. When the condi- 
tions are in a large measure uncertain, 
as in the ease of new power projects, the 
matter of choosing often becomes most 
perplexing, and a choice which results 
in a failure to satisfy the final operating 
requirements will generally do more to 
impair the economy of the plant than an 
unwise choice of any other piece of appa- 
ratus. 

About a year ago the writer presented 
a paper before the Los Angeles section 
of the American Institute of Electrical 
Engineers entitled ‘‘Some Practical Çon- 
siderations Concerning the Choice of 
Prime Movers.” The objeet of this 
paper was to induce a discussion which 
would throw more light upon the merits 
of each particular type, namely: (a) The 
Steam Engine. (b) The Steam Turbine. 
(c) The Gas Engine. 

The result of the discussion which fol- 
lowed failed to bring about a concensus 
of opinion. Yet a number of faets ean 
be gathered which it is hoped will aid 
in drawing a conelusion in any partic- 


ular case. 


Steam Engine and Turbine Compared. 
—At the outset the question naturally 
resolves itself into a comparison between 
the steam engine and the steam turbine, 
this heing a subject which has been ac- 
tively discussed on numerous occasions. 
The advocate of the reciprocating engine 
will scarcely admit that the turbine has 
any advantages, and, in turn, the dis- 
ciple of the steam turbine is reluctant to 
recognize any merit in the engine. The 
choice hetween these types is therefore 
bound to remain more or less a matter of 
personal opinion for some time to come. 
Notwithstanding the personal element, 
certain facts relating to each type should 


be conceded, and, in spite of prejudices, 
it will be seen that each type possesses 
certain distinct advantages whieh cannot 
be overlooked. 

The reciprocating steam engine is des- 
tined to operate in factories, mills and 
pumping plants for many vears to come, 
and cannot in the great majority of such 
cases be supplanted by the steam tur- 
bine. The turbine is particularly well 
adapted to high-speed direct drive, and 
its fitness for this sphere of work has 
been the chief cause for its adoption in 
electric power stations. <A reciprocating 
unit is more difficult to synchronize, as 
the action of the governor is much 
slower. This is on account of the fact 
that the cut-off is the determining ele- 
ment in regulating the speed. If the 
load changes after a certain cut-off, the 
speed cannot be corrected until steam 
is again admitted. Thus, a more or less 
serious time element enters into the 
speed regulation. With engines of the 
cross-compound or  double-compound 
type, the regulation of speed should be 
somewhat closer than that of the single- 
cylinder or tandem engine. Neverthe- 
less, the requirements for proper regula- 
tion are not completely satisfied, even 
though thousands of steam-engine units 
are daily supplying electrical energy, 
and are operated in parallel with a 
large degree of success. 

With the steam turbine: the problem 
of speed regulation is more easily solved. 
Here we have but one moving element 
which in itself is capable of giving the 
desired flywheel effect. Being driven by 
a group of steam jets which may in- 
stantly be varied in number or intensity, 
the regulation permissible is practically 
as close as the most severe operating con- 
ditions could demand. As the steam 
turbine is essentially a high-speed prime 
mover, its field has necessarily heen more 
limited than it might be if low speeds 
could be employed. From the fact that 
it is a high-speed machine, the reduction 
in foor space for a given rated capacity 
is from sixty to eightv per cent below 
that of a reciprocating unit. 


It in undisputed that the steam tur- 
hine is the oldest form of heat motor. 
Admitting this faet, it must be borne in 
mind that the practical utility of the 
steam turbine has been realized only 
Within recent years. During this time 
numerous difficulties have appeared in 
the commercial working of the turbine, 
and its development has been at such 
enormous cost that only a few of the 
larger manufacturers have been able to 
install steam turbines on a commercial 
seale. Many of the weak points which 
existed during early installations have 
been eliminated in subsequent machines. 
A considerable number of faults still re- 
main to be remedied before the turbine 
is brought to its highest state of develop- 
ment. For this reason it is safe to as- 
sume that a steam-turbine plant erected 
to-day is more likely to be out of date 
five years hence than a similarly de- 
signed reciprocating plant. The many 
advantages of the turbine, however, and 
its adoption in most of the larger instal- 
lations, are testimony to the confidence 
and the responsibility being given to this 
forin of prime mover. 

With respeet to steam economy there 
seems to be some difference, in sizes up 
to about 500 kilowatts, in favor of the 
reciprocating engine. The latter type, 
in the form of a compound four-valve 
engine, shows on test to operate at a 
lower steam consumption than a turbine. 
Above this capacity there is practically 
no difference up to 1,500 kilowatts, as- 
suming that both types are operated 
With saturated steam. In sizes exceeding 
1500 kilowatts a difference begins to 
show itself in favor of the turbine, and 
in very large units there appears to be 
hut one choice, the turbine, as regards 
steam economy. The steam consumption 
of a steam turbine shows comparatively 
high economy over a wide range of load ; 
in other words, the economy curve is 
nearly a straight line as compared to 
the Corliss engine. This is shown in 
Fig. 1. It can safely be concluded from 
tests referred to that- in units of 2,000 
kilowatts or above thé steam turbine is 
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apt to bar the engine from considera- 
tion, when other factors which contrib- 
ute to turbine economy are favorable. 
One of the factors essential to economi- 
eal turbine performance is a high vac- 
uum in the condenser. It. is an admit- 
ted fact that a steam turbine is ex- 
tremely wasteful when operating against 
the atmosphere; hence the first require- 
ment for successful turbine operation is 
high-class auxiliary apparatus. A large 
quantity of cooling water is necessary 
to maintain the degree of vacuum re- 
quired, the cooling water ranging from 
sixty to ninety times the weight of steam 
condensed. It is therefore clear that 
steam turbines cannot be economically 
considered in localities where large 
quantities of circulating water cannot 
be supplied. 

The fact that a turbine demands first- 
class auxiliaries is an item of great im- 
portance, since it is possible to increase 
the maintenance to a point where the 
commercial economy may be doubtful. 
This question must therefore be inves- 
tigated quite thoroughly in the begin- 
ning. In units of 2,000 kilowatts or 
above, the steam turbine will not usu- 
ally have competition, and should be 
adopted for electric power service, un- 
less some element of a local nature 
favors the steam engine beyond any 
doubt. 

The conclusions follow from the fore- 
going that in units of 2,000 kilowatts or 
above, the decision should be made to 
favor the turbine in every case which 1s 
normal. Where the units are small— 
say below 1,500 kilowatts—the question 
is more difficult to decide, but in most 
instances where the units exceed 1,000 
kilowatts the turbine is still apt to be 
favorable. This all depends on local con- 
ditions. Below 1,000 kilowatts per unit 
the steam engine should generally be 


chosen. 
Fig. 2 shows the rate of steam con- 


sumption using superheated steam for 
turbines ranging from 100 to 3,000 kilo- 
watts normal output. This includes 
steam for auxiliaries. The data for this 
eurve were taken from L. G. French’s 
wwork ‘‘Steam Turbines’? and were se- 
cured from tests made by Hon. Charles 
A. Parsons. It should be noted that 
these values are not the maximum econ- 
omy possible, but are the averages of a 
large number of tests, and can be ex- 
pected from turbines which operate un- 
der good conditions. 


The absence of oil in the exhaust 


steam is a very favorable feature of the 
turbine. This means the elimination of 
oil separators in the main line, and 
therefore simplifies the piping. The use 
of steam separators is advisable in both 
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hard scale, which was also deposited on 
the blades to a depth of one-sixteenth 
of an inch. In the particular case cited 
the boilers were treated with compound, 
and this seems to have aggravated prim- 
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Load in K.w. 
t FIG. 1.—ECONOMY CURVES. 


turbine and engine installations. The 
requirements of the engine in this re- 
spect. are too well known for comment. 
With the turbine a steam separator is 
to be recommended, for two reasons: 
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Pounds Steam per K.w. hr. 


ing, which caused particles to be carried 
with the steam and deposited upon the 
working parts of the turbine. While 
the steam separator in this instance did 
not separate completely, it no doubt 


Rated K.w. Capacity - Turbine. 
FIG. 2.-STEAM CONSUMPTION FOR TURBINES. 


(1) to prevent sudden inrushes of water 
with the steam; (2) to eliminate scale- 
forming elements. The writer has seen 
the inside portion of the casing of a 
steam turbine completely coated with 


made the situation better than could 
have been realized without a separator. 
Eyen with superheated steam the dan- 
ger of a rush of entrained water is not 
wholly absent, especially in starting up. 


è. 
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It is well to note that extreme care 
must be exercised in putting a steam 
turbine into service. In practice this 
generally requires more time than the 
starting of a Corliss engine, on account 
of several details upon which the suc- 
cessful running of a turbine depends. 
The first of these details is proper lubri- 
cation of the bearings. In the vertical 
type the demand for proper lubrication 
of the step bearing is most strenuous, 
and an interruption to the flow of oil 


(or water, if it is used) will demand a 


shut-down ìn the shortest possible time. 
With the horizontal type the absence of 
oil in the bearings is practically as con- 
ducive to destruction as in the vertical 
type, although the effect of dry bear- 
ings in the latter does not show itself 
in the same manner. The next detail is 
to. be certain there is proper clearance 
between the fixed and movable blades. 
This demands starting very slowly, and 
noting the general behavior of the tur- 
bine. Any scraping will become evident 
before the operation has proceeded to 
any extent. 

Aurtliaries.—The auxiliaries should of 
course be carefully prepared for service 
and put into operation before the tur- 
bine is started. These auxiliaries in the 
vertical type include: (a) Step-bear- 
ing pump. (b) Oil pump for general 
lubrication. (c) Vacuum pumps. (d) 
Circulating pump. In the horizontal 
type: (a) Lubricating pump. (b) Vac- 
uum pumps. (c) Circulating pump. 
An accumulator is sometimes added to 
the first list of items, on account of the 


~ Importanee of continuous lubrication of 


the step bearing. In the event of failure 
of the step-bearing pump the accumula- 
tor is automatically put into operation 
to take care of the emergency until the 
pump can be started or the unit taken 
out of commission. 

The auxiliaries in connection with the 
reciprocating engine are not as impor- 
tant as far as continuous service is con- 
cerned, but are related almost wholly 
to steam economy. The distinction be- 
tween the requirements of the two types 
of prime mover is therefore obvious. 

The statements made relative to speed 
regulation are evidence of the fact that 
the steam turbine responds readily to 
overloads. In fact, no other prime 
mover has been able to equal the quali- 
ties shown by the turbine in this respect. 
Mr. Stott pointed out this valuable fea- 
ture in a paper on power-plant econom- 
Ics, presented before the American In- 


stitute of Electrical Engineers. It was 
noted that when in parallel with a re- 
ciprocating engine of about the same 
rated capacity the turbine carried the 
peaks, while the engine load remained 
practically constant. The advantage of 
such a combination in railway service is 
at once apparent. In this case the tur- 
bine has practically the same effect as 
a storage battery, and is even more 
ideal in its response to sudden fluctua- 


tions. 
(To be continued.) 


—_———__»--e____- 


Niagara Power in Canada. 

Consul A. G. Seyfert, Owen Sound, 
Ontario, writes that the construction of 
the hydroelectric power-transmission 
lines from Niagara Falls westward to 
the different municipalities in Ontario 
is being pushed with speed. There will 
be over 3,000 miles of cable in use, over 
800 miles of which has already been put 
in place, extending 60 miles to Dundas. 

Dundas will be the center for distrib- 
uting the power to the different places 
north and westward. From Dundas 
thirty-five miles to Berlin six cables will 
be strung. By October 1 it 1s expected 
to have the line completed 115 miles 
west to Stratford. The difficulties in 
the construction seems to be in secur- 
ing electrical workers who can endure 
the arduous work of climbing the tower 
cross-plates, three-eighths of an inch in 
thickness. 

———_- o__——- 
An Amusing Meter Experience. 

In ‘‘The Story of Sunbury Station,’’ 
an account of the Edison experimental 
lighting station erected at Sunbury, 
Pa., in 1883, and entertainingly told 
by W. S. Andrews in the current issue 
of Popular Electricity, an amusing in- 
stance of a faked meter bill is re- 
eounted ky the author. 

The meters were of the old-stvle 
Edison type wherein the current is 
measured by the loss in weight of one 
of the two zine plates by electrolytic 
action. At the end of the first month, 
the meter plates were collected and 
weighed, and the bills were ecaleulated 
from the loss in weight of one plate. 
Most of the amounts thus made out 
came very close to the estimated fig- 
ures, but a meter in a large clothing 
store indicated that about $200 worth 
of current had been used. As this 
was an impossible amount, a bill based 


on a moderate estimate was sent in. 


The meterman spent several anxious 
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days and nights trying to think out 
where the mistake had oecurred. for 
Mr. Edison had firmly imbued him 
with the belief that the meter was in- 
fallible. At length it suddenly dawned 
upon him that he had weighed the 
meter plates to a tenth of a milligram 
at the station, but on arrival at the 
clothing store he found that the cop- 
per wires connected to the plates were 
too long to go into the meter case, so, 
without any thought as to the conse- 
quences, he just clipped off an inch or 
two of copper wire, which represented 
about $150 worth or more of electric- 
ity when measured by loss of weight. 
Moreover, he found the pieces of cop- 
per wire that he had cut off, and on 
weighing them up and making proper 
allowance he found that the faked 
bill that had been presented was not 
far from being correct. 
——— 
Power Project in India. 

The Bombay correspondent of the 
London Times states that an Indian 
company is being formed for the gen- 
eration of electricity by water storage 
at Lanauli, in the Western Ghats, for 
transmission to mills and factories at 
Bombay. The company is to have a 
capital of 170 lakhs of rupees (£1,133,- 
320), seventy per cent of which has 
been already subscribed. The scheme 
is to furnish 30.000 horsepower, with 
a reserve of 10,000 and possibilities of 
expansion to 50,000. The issue is under 
the auspices of the Tata firm, the own- 
ers of the Tata lronworks. 

eee oy eee 
A Subsidized Central Station. 

The town of Lessberg, in Hesse, Ger- 
many, has decided on a somewhat novel 
scheme in regard to the $1,000,000 cen- 
tral ecleetrie-generating station soon 
to be ereeted in that municipality. 
The capital stock will be sold in shares 
of $250 each, and the province of Ober- 
hessen will guarantee a dividend of not 
less than three per cent and not more 
than five per cent. All net earnings 
over this latter figure will be devoted 
to general publie purposes. 

—_—_--_ +> o 
Electricity in Klondike. 

An English concern engaged in min- 
ing coal is constructing a 10,000-horse- 
power electric plant for the purpose of 
supplying Dawson and other towns with 
heat and light, as well as furnishing 
power to dredges, ete., within a radius 
of 75 to 100 miles of the plant. 
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CENTRAL-STATION ECONOMY.—II. 


BOILER-ROOM ECONOMY. 


BY P. E. MATTESON. 


Although considerable saving can be 
effected by care in the purchase of 
fuel, unless equal care be exercised in 
the use of fuel, under the boiler, there 
might result a loss which would more 
than offset the saving wrought by care- 
ful buying. The object of this article 
is, therefore, to point out the mistakes 
in the use of coal, and the remedies 
therefor. . 

The heat in coal is extracted by 
means of combustion. Combustion is 
the chemical union of combustible mat- 
ter with oxygen. A clear understand- 
ing of the union of the combustible 
gases in coal with oxygen is essential 
to comprehend fully its relation to 
economical fuel consumption. 

The most important element in coal, 
from a heating standpoint, is carbon, 
but carbon, unless mixed with oxygen, 
has no heating value whatever. From 
chemical formulas we learn that car- 
bon reaches the highest heating value 
when in the shape of carbon dioxide, 
that is, when each atom of carbon is 
supplied with two atoms of oxygen in 
the presence of heat. 

To clearly define carbon dioxide we 
must resort to figures. The combining 
weight of carbon is twelve, while the 
combining weight of oxygen is sixteen, 
so for each twelve pounds of carbon 
to be burned we must supply thirty- 
two pounds of oxygen. If only one 
atom of oxygen be supplied to each 
atom of carbon, or if only sixteen 
pounds of oxygen be supplied to each 
twelve pounds of carbon, the result 
would be carbon monoxide. One 
pound of carbon dioxide has a heat 
value of 14,600 British thermal units, 
while one pound of carbon monoxide 
has a heat value of only 4,000 units. 
As this difference of 10,000 British 
thermal units is entirely the result of 
oxygen supply, we can clearly see the 
importance of sufficient oxygen in 
combustion. 

We obtain our oxygen from the at- 
mosphere, and as atmosphere contains 
only about twenty-three per cent 
oxygen (about seventy-seven per cent 
nitrogen, ete.), we must supply 2.67 
100/23 = 11.6 pounds of air to each 


pound of carbon consumed into carbon 
dioxide. 

Coal contains from fifty to ninety- 
five per cent carbon, and as oxygen is 
necessary for combustion only in pro- 
portion to the amount of carbon to be 
consumed, it is quite evident that the 
regulation of the air supply is very 
important to complete combustion, 
which also means the economical com- 
bustion of coal. 

This supply of oxygen is of course 
regulated by the drafts, but in the 
majority of steam plants the fireman, 
through a lack of knowledge of the 
principles of combustion, is liable not 
to use the drafts to the best advan- 
tage. He usually opens the drafts 
when the steam is low, only to close 
them again when the boiler blows off. 
The result of this practice is that the 
fireman supplies sufficient oxygen, 
when the steam is low, to make car- 
bon dioxide, but when the steam is 
up where he wishes it to be he closes 
the drafts and reduces the supply of 
oxygen to the rate of carbon monoxide 
and wastes coal. 

An economical fire is one in which 
the bed of coals is of sufficient depth 
to maintain a constant heat with few 
changes of draft. This condition is 
best produced by the mechanical 
stoker. The success of these machines 
hes solely in the fact that they can 
contemplate a fixed fire depth and 
draft. 

In the steam plant where mechani- 
eal stokers cannot be adapted, the fire- 
man ean be greatly assisted in his 
efforts toward proper combustion by 
a carbon-dioxide indicator. These in- 
struments register the condition of the 
gases in the firebox and can be at- 
tached to the furnace so as automati- 
cally to open and close drafts when 
necessary. 

Another thing to be guarded against 
in combustion is too great an air sup- 
ply. This condition is a great deal 
more difficult to detect than insuf- 
ficient air supply, but the effect is 
nearly as bad. We must consider that 
the temperature of air supplied to 
boilers is seldom over seventy degrees 
Fahrenheit, while the temperature 
within the firebox is at least 2,500 de- 
grees. As the specific heat of air is 
about 0.25, this difference of 2,400 de 
grees would result in a loss of not 
less than 600 British thermal units for 
each pound of air heated to this tem- 
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perature. Of course, this waste can- 
not be wholly avoided, because some 
air is necessary. 

Another effect of over-abundant air 
supply is cooling of the gases. These 
gases when liberated are about firebox 
temperature, 2,500 degrees Fahrenheit, 
and that temperature is necessary to 
combustiou. If so much air is driven 
through the fire to cool these gases 
below the combining point, or if the 
gases are too quickly brought into 
contact with the boiler plates, which 
have a temperature of about 500 de- 
grees, the result is incomplete com- 
bustion. 

A very good example of the effect 
of oxygen upon carbon is the common 
Welsbach-mantle gas-burner. In these 
burners light is unsatisfactory until a 
certain point in the air suppl is 
reached, at which time the light will 
be the brightest. Additional air sup- 
ply results in flaming and a loss of 
heat and imeandescence exactly as 
takes place in the firebox. 

In conclusion, I would strongly 
recommend an automatice stoker or 
draft regulator. 

—___-4+-¢—__-_~ 
How Accidents Happen. 

A reader of ours sends us an amusing 
story about a church in a fashionable 
district of London. ' The edifice, it ap- 
pears, was undergoing general repairs, 
and, as a kind of after-thought an elec- 
triclan was requested to inspect the elec- 
trical fittings. He did so, without meet- 
Ing very much to alarm him, but when 
he came to the fuse box, he began to 
“get warm,’’ as the children say. After 
fiddling about and gazing in a vacant 
kind of way, he turned to the ancient 
verger and demanded: ‘‘ Who looks 
after the lamps and the electrical fittings 
generally??? With a rather nettled air, 
the old fellow drew himself up and 
said: ‘“‘I attend to cverything.’’ ‘‘Then, 
my friend,” rephed the electrician, no 
doubt thinking that even angels might 
tire of looking after that particular in- 
nocent, ‘‘never again replace burnt-out 
fuses with French nails.” And we won- 
der how ‘‘mysterious’’ accidents hap- 
pen?—The Electrical Engineer. 

— eee 
Power Plant for Car Factory. 

The Cameron Car Company will erect 
a one-story power house, 50 by 50 feet 
in plan, at its new plant at Attica, Ohio, 
to which place it is removing its shops 
from Beverly, Mass. 
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Park and Boulevard Lighting in 
Denver. 

Every city has some distinguishing 
characteristic by which it is known. 
Denver’s is the ‘‘City of Lights,’’ but 
added to this already widely known 
reputation a newer one seems on the 


gressive mayor and the fruits of his 
labor reached a climax recently when 
the City Park esplanade and Speer Bou- 
levard were practically reclaimed by 
the city and converted into elaborately 
lighted electric gardens. A total of 
26.000 candlepower is divided between 


TUNGSTEN LIGHTING OF THE ESPLANADES, CITY PARK, DENVER. 


verge of exposing itself. The city of 
the best lighted parks and boulevards 
is the name which Denver is now seek- 
ing to be sole possessor of, and the pos- 
sibility of Denver having a copyright on 
this name seems evident at this time. 


these garden spots. One hundred sixty- 
ecandlepower tungsten lamps furnish 
the light for the esplanade and the 
same number of seven-and-one-half-am- 
pere, series Nernst lamps turn night 
into day on the driveway. The accom- 


NEW LIGHTING SYSTEM ON 


Some time ago Henry L. Doherty, 
President of the Denver Gas and Elec- 
trie Company, inaugurated a campaign 
to light every park and boulevard in 
Denver. The reins of this movement 
were taken in hand by Denver's pro- 


SPEER BOULEVARD, DENVER. 


panying views give but an inadequate 
idea of the beauty of the new lighting. 


Indianapolis Lighting System Named. 
The prize for the best phrase suggest- 
ive of Indianapolis’ new system of 


and Brightways.”’ 


street lighting went to A. D. Kelley, a 
salesman, who suggested ‘‘Broadways 
Many suggestions 
were made, among them being ‘‘ Pearly 
Light Paths,” ‘‘Lots-o-Lite,’’ and 
‘‘Miles of Light.’’ One contestant even 
ventured ‘‘The Electric Smear.’’ 

The contest was conducted by the 
Indianapolis Commercial Club. - 

—_—__+-e—_—__— 
Additional Electric Lighting in Phila- 
delphia’s Business District. 

Philadelphia is rapidly coming for- 
ward as one of the best lighted cities in 
this country. Early this year its prin- 
cipal thoroughfare, Market Street, was 
provided with a brilliant and orna- 
mental are-lighting equipment, which 
attracted the notice of illuminating en- 
gineers from all parts of the country. 
A description of this installation was 
given in these columns in the issue of 
February 12, 1910. This original instal- 
lation along Market Street, between the 
Delaware River and the City Hall, has 
created a demand on the part of the 
merchants on other business strects for 
a similar street-lighting system. 

Thorough co-operation between the 
city authorities and the Philadelphia 
Electrice Company the system has just 
been extended and 350 of the new are 
lamps were lighted for the first time 
last week. 

By this addition the central business 
district between the Delaware and 
Schuylkill Rivers and between Spruce 
and Vine Streets has its streets illumi- 
nated with a brilliant electric system 
and becomes a model for the lighting of 
similar districts in our large cities. 

The total cost of the installation, in- 
eluding underground mains, ornamen- 
tal lamp-posts, are lamps, ete., is above 
$200,000 and has been borne entirely 
by the Philadelphia Electric Company, 
which put in the entire system and fur- 
nishes the current on a contract basis. 

The new electric lighting svstem for 
the center of the city includes central- 


pole lights in Broad Street between 


Spruce and Vine Streets, with ‘‘isles of 
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safety’’ at their bases for pedestrians. 
These are of the same construction as 
the sample standard erected by Chief 
McLaughlin of the Electric Bureau, 
several weeks ago at Broad and Wal- 
nut Streets, which has been commend- 
ed not only on account of its conven- 
lence to pedestrians and their safety in 
crossing Broad Street, but also as a 
permanent regulator of vehicular traf- 
fic on that thoroughfare. 
—__—_+-»—__ 
Illumination at Mexican Centennial 
Celebration. 

The electrical illumination of Mexico 
City, Mex., during the present month 
is said to be one of the most attractive 
features of the celebration of the cen- 
tennial anniversary of Mexico’s inde- 
pendence. The Mexico Light and Pow- 
er Company reports that approximate- 
ly 300,000 additional lights are in use 
upon the streets and to decorate the ex- 
teriors of the different public and busi- 
ness buildings and private residences. 
The grounds of Chapultepec Castle, 
the summer home of President Diaz, 
are a blaze of light. The National 
Palace, where the offices of the presi- 
dent and his cabinet are situated, is 
decorated with 30,000 incandescent 
lights. In addition to these, 100 are 
lamps shed their bright rays from dif- 
ferent parts of the exterior of the an- 
cient building. The historic Cathedral 
edifice, situated diagonally opposite the 
National Palace, is a beautiful picture 
by night, with its thousands of incan- 
descent lights that mark the outlines of 
its towers and the various openings. 
Many of the decorative designs upon 
the private buildings are unique and 
beautiful. The present illumination of 
the city marks a new era in the elec- 


trical development of Mexico. D. 
a 


Penny-in-the-Slot Public Lighting. 

There has recently been considerable 
discussion, in Paris and elsewhere, on 
the time of extinguishing street lamps, 
says the Illuminating Engineer, of Lon- 
don. Many small towns are faced by 
the question whether it is desirable, for 
the benefit of a few belated individuals, 
to maintain the public lighting through- 
out the night. An interesting solution 
of the difficulty has been provided by a 


little continental community, and was 


recently described in a German news- 
paper. 

The road from the boundary of the 
town of Glogau to the commune of Zar- 


kau, Silesia, which is about a kilometer 
in length, is provided with nine electric 
incandescent lamps, which amply hght 
the piece of road. The communal au- 
thorities pay for the lighting of these 
lamps until 10 p. m. After this hour, 
however, anybody can place a ten-pfen- 
nig piece (equal to about 2.4 cents) in 
either of the two prepayment meters at- 
tached to the lamp-posts at each end of 
the road, when the light will be 
switched on for twelve minutes—a 
period sufficient to enable anybody to 
walk comfortably from one end of the 
road to the other. The prepayment 
meter is contained in a small and unob- 
trusive iron box. A shield is attached 
explaining the object of the meter; and 
at 10 p. m. it is lighted by a small lamp. 
The period which the lamps remain 
lighted is regulated by clockwork. 
eo 

Continental Lamp Trust May Dissolve. 

According to the Berliner Börsen- 
Courier, there is a possibility of the dis- 
solution of the carbon-filament-lamp 
trust formed in the year 1903 under the 
name of the Verkaufsstelle vereinigter 
Glühlampenfabriken Ges., Berlin. This 
combination includes firms in Germany, 
Austria-Hungary, Sweden, Holland, 
Italy, and Switzerland, and was in- 
tended to continue until the year 1914. 
Among the eighteen members are the 
Allgemeine Elektricitäts Ges., Siemens 
& Halske A.-G., and the A.-G. Pintsch. 
No British firms are included, and the 
French firms which joined have since 
fallen out. It is stated that the total 
sales of the combination have remained 
fairly constant at 30,000,000 lamps per 
annum, but that the profits during the 
last five years have diminished by two- 
thirds. One cause of the reduction in 
the profits is stated to be the new tax- 
ation which, it will be remembered, is 
based on the watt consumption, and 
therefore falls especially heavy on car- 
bon-filament lamps. On account of the 
possible reduction in prices and num- 
bers sold owing to the competition of 
the tungsten and other metal-filament 
lamps, and the large number of firms 
which are springing up outside the 
trust, the continuation of the trust 
seems improbable. As practically all 
the firms inside the combination are also 
manufacturing metal-filament lamps, 
however, an attempt may be made to 
bring the sale of these also under the 
control of the trust.—Electrical Engi- 
neering. 
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MINOR STREET LIGHTING AT 
BOSTON. 


ELECTRICITY MAKING PROGRESS AGAINST 
GAS. 


In connection with the lighting of 
the minor streets of Boston proper, 
electricity is making noteworthy prog- 
ress in competition with gas. At pres- 
ent the city authorities have under con- 
sideration the problem of supplying hght 
at some 12,000 points off the main thor- 
oughfares of the city, the latter having 
been provided for by the five-year con- 
tract signed in the spring of 1909 with 
the Edison Electric Illuminating Com- 
pany of Boston, familiarly known as 
the Boston Edison Company. Consid- 
erable confusion has-arisen in the pub- 
lic mind, according to press dispatches, 
concerning the status of Boston street 
lighting, the opinion being held in some 
quarters that the 1909 contract is for 
some reason no longer in effect. Such 
is by no means the case, and the Boston 
Edison Company is lighting all the 
principal streets and squares of the city 
by means of 6.6-ampere magnetite arcs, 
with a few flaming ares in the most 
conspicuous locations, along exactly 
the lines determined with so much care 
last year. The superintendent of 
streets is now endeavoring to make a 
contract for minor illumination, and 
while the amount of money involved is 
less than the cost of major street light- 
ing, there are few problems which have 
come before the city authorities in re- 
cent months which have occasioned so 
much study. 

Boston street lighting is now han- 
dled by two organizations, the Boston 
Edison Company and the Rising Sun 
Street Lighting Company. The latter 
company performs the gas lighting un- 
der a contract, which, with many exten- 
sions, has run for some twenty-two 
years. The City buys from the Edison 


Company a specified illumination of- 


principal streets, and for the service 
rendered it makes fixed and regular 
payments, and has no concern except 
to see that what is contracted for is de- 
livered. Of itself, the Edison Com- 
pany lays such ducts as are required, 
erects the poles, equips them with 
lamps, cleans, trims, and repairs the 
lamps, and turns current on and off, 
without any additional obligation on 
the part of the City. The contract has 
the great advantage that all dealings of 
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the City are direct with the Company, 
there being no middleman, and more 
important still, no middleman’s profit. 

On the other hand, in the gas light- 
ing, the City not only buys light of the 
Rising Sun Company, but it also is 
obliged to pay a rate for the use of 
lamps, and is required to furnish the 
posts upon which the latter are in- 
stalled. Another disadvantage is that 
the gas used is purchased by the Ris- 
ing Sun Company from the Boston Con- 
solidated Gas Company, and is resold 
to the City at a profit. This undesir- 
able arrangement has in the main been 
responsible for the extensions of the 
Rising Sun contracts, year after year, 
since any new company coming into the 
field has always been brought face to 
face with the problem of making an im- 
mediate investment of about $150,000 
for the installation of equipment, and 
this in spite of the fact that the Rising 
Sun Company has frequently been un- 
derbid on five-year contracts. l 

The Boston Edison Company now 
offers to cover at once the whole light- 
ing of the city, extending its conduits, 
wires and pole lines as needed, and to 
install sixty-candlepower tungsten 
lamps and supply the entire service, in- 
cluding maintenance, at a price of 
$22.31 per lamp per year. This propo- 
sition would save the City $1.29 per 
lamp per year on the present rate of 
$23.60 per lamp, or a total saving of 
$15,480 on the installation of 12,000 
lamps, and this would be effected with- 
out any expenditure on the part of the 
City. 

The Boston Consolidated Gas Com- 
pany offers to sell gas directly to the 
City, at a cost of $235,000, if the latter 
will purchase the required equipment 
in the way of mantle lamps. Under 
this proposal the City would do its own 
lighting. Another proposal is for the 
City to buy the lights at a cost of $20.31 
per lamp per year, the Gas Company 
supplying the gas and maintenance. 
The former proposal is objectionable 
on the ground that it requires the City 
to concern itself with the purchase and 
maintenance of the gas-lighting equip- 
ment, and while the offer of the Gas 
Company of $19.58 per lamp per year 
enables a considerable saving to appear 
on paper, the City itself has scarcely 
shown the ability economically to ad- 
minister such work as the installation 
and maintenance of such a plant, and 
the outcome of any contract which 
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places the burden of maintenance upon 
the municipality is regarded as most 
doubtful. 
Company to repair, light and care for 
the lamps is still open to the objection 
that it calls upon the City to make an 
investment for equipment when what 
it wishes to buy is simply light. 

In the face of these efforts of the Gas 
Company to secure the business the 
clear-cut proposition of the Boston Edi- 
son Company deserves acceptance by 
the city authorities. Already numerous 
naphtha and gas lamps have been dis- 
placed by tungsten incandescents in the 
outlying areas, and the city authorities 
have pronounced against the practica- 
bility of automatic electric gas lighting. 
On account of labor conditions, it is 
doubtful if automatic gas equipment 
could be successfully used at present 
in Boston, even if it were in better con- 
dition from the technical point of view. 
A few faint objections have been raised 
upon the ground that it would be haz- 
ardous to place all the street hghting 
in the hands of a single company, but 
in view of the progressive work done 
in Boston under central-station auspi- 
ees and the incomparably superior illu- 
mination given by electricity over gas, 
even with the latest types of mantles, 
and also in view of the opportunity to 
appeal to the Massachusetts Gas and 
Electric Light Commission in regard to 
prices, there is no reasonable ground 
for refraining to adopt the Edison serv- 
ice. The maintenance of candlepower 
during the life of the tungsten lamp 
excels anything which can as yet be 
done by gas. Well-informed opinion 
in Boston recognizes the necessity of 
breaking away from the costly restric- 
tions of gas lighting, freeing the City 
from responsibility for any feature of 
the service, and substituting instan- 
taneous control of illumination of the 
highest quality for the archaic equip- 
ment and methods of performing the 
present gas service. 

—__~--@_____ 

Decorative Lighting Proposed in 

Niagara Falls. 

A definite proposition for the pro- 
jected decorative lighting of Falls Street 
in Niagara Falls, N. Y., has been laid 
before the joint committee of the Board 
of Trade and the Common Council. 
Plans for the illumination have been 
submitted by W. D’Arcy Ryan, the well- 
known illuminating engineer of the Gen- 
eral Electric Company. These plans call 


The second offer of the Gas. 
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for posts of a decorative design along 
the strect about seventy-five feet apart, 
with arches extending across the street. 
The posts are to be of bronze finish and 
the arches are to be illuminated with a 
dozen tungsten lamps varying from 
sixty to 100 candlepower each. The posts 
will each have a pair of 100-candlepow- 
er lamps. All lamps are to be in frosted 
globes. It is planned to carry the dec- 
orative scheme into effect in Falls Street 
from the monument to Third Street, and 
in Third Street from Falls Street to the 
Schoellkopf Bridge and on Main Street 
from South Avenue to North Avenue. 
—_—___~¢-<-¢-—_-___- 


English Patent Decision on Tungsten 
Lamps. 

The Solicitor General of England has 
affirmed a British Patent Office decision 
to grant a patent to the Consortium 
fuer Elektrochemische Industrie Ges., 
of Nuremburg, Germany, covering the 
purification and consolidation of tung- 
sten filaments previous to their use by 
heating them, electrically or otherwise, 
to a temperature close to the melting 
point of tungsten (2,800 degrees centi- 
grade). The British patent (No. 
15,021) was applied for on July 6, 1906, 
and the final decision is dated August 
5, 1910. The application for the Ger- 
man patent was filed July 5, 1905. Se- 
vere opposition to the granting of the 
British patent was made by Dr. A. Just, 
Dr. F. Hanaman and the Deutsche Gas- 
gliihlicht Auergesellschaft. 

—— eae 
Another ‘‘White Way’’ Established. 

A ‘‘White Way’”’ has been established 
by the brilliant lighting of five blocks of 
Chestnut Stret, in Virginia, Minn. 
There are ten ornamental lamp-posts in 
each block and each post carries a 
group of five tungsten lamps. The cen- 
tral lamp on each post burns all night, 
and the four bracket lamps till mid- 
night only. The system was put in by 
the Park Board at a total cost of about 
$6,000. Current is supphed and the 
equipment is to be maintained in first- 
class condition by the Virginia Electric 
Power and Water Company at a cost to 
the city of about $250 per month. 

——e 
Magnetite Arcs in Chester, Pa. 

The Beacon Light Company, of Ches- 
ter, Pa., has substituted magnetite are 
lamps for the old open ares formerly 
used for street lighting. The change 
has met with great favor on the part of 
all concerned. 


638 


Vol. 57—No. 13 


TELEPHONE TRAIN DISPATCH- 
ING.—I. 


A NEW DEVELOPMENT IN THE ART. 


BY K. W. ENDRES. 


The telephone being one of the oldest 
members of the electrical family, the 
engineer in his big brotherly sort of 
way rather looks upon it as having set- 
` tled down to a respectable middle-aged 
life. He expects nothing startling in 
the way of developments in telephony— 
when he actually reaches the expectant 
stage—rather a steady growth in its 
use and minor improvements in appar- 
atus. It appears, however, that there 
is still some young blood in this versa- 
tile apparatus and it is branching out 
into new and hitherto unconquered 
fields. 

Telephone train dispatching is the 
latest commercial development. It is 
of very recent growth, practically all 
within the past two years, but even in 
that brief period its strides forward have 
been tremendous and the growth of its 
popularity equally strong. The telephone 
has come into the railroad field, which 
has always been the exclusive province 
of the telegraph, because it can perform 
the same service more economically, 
more quickly and better, in addition to 
numerous advantages it possesses pecu- 
liar to itself. 

There is no branch of railroading 
more carefully and conscientiously 
maintained at a uniformly high level 
than the dispatching force. On these 
men and their apparatus hang the lives 
of the many million of travelers over 
the whole of this wide country. They 
are men who must not make mistakes, 
because an error here does not mean 
merely a financial loss, it is paid for 
only too frequently by human lives and 
human suffering. It is small wonder 
then that a railroad’s first requirement 
for anything connected with the 
dispatchers is safety—absolute safety. 


"TELEGRAPHY—]ELEPHONY, 
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The telephone has passed this require- 
ment most successfully, as is evidenced 
by its adoption over nearly 30,000 miles 
of railroad in the United States, and its 
prospective adoption in the immediate 
future over almost as much more. 
Furthermore, the telephone’s record at 


present stands clean. There has not 
been a single accident which can be laid 
at its door. 


telephone a man can talk at the rate of 
100 words a minute easily and for 
everything but train orders themselves 
this gain is made. Train orders are 
very carefully sent out, all figures and 
names of stations being both spoken 
and spelled as a matter of safety. 
Further, the dispatcher writes out the 
order as he gives it, thus regulating his 
speed to that which permits everyone 
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The telephone method is faster, not 
only because the dispatcher ean call a 
station with one motion (and have the 
bell there ring until he stops it), but 
also because experience shows that 
way-station operators answer the bell 
more quickly than they ever did the 
telegraph sounder. In addition to this, 
there is the gain in speed of transmis- 
sion. A good telegraph operator will 
send at a speed of perhaps fifty words 
per minute. In railroad service this 
figure can be quite safely cut in two, 
owing to the poor grade of operators 
which have to be employed. With the 


on the line getting the order down cor- 
rectly. Each way-station operator then 
repeats the message back in turn and 
the dispatcher underlines each word as 
it comes in. This is the same proced- 


ure as is followed in telegraphing or- ° 


ders, with the important exception that 
the dispatcher writes the order as he 
sends it. Many a mistake has been 
made in the service owing to the fact 


that an operator was unable to read the: 


Morse being sent. him quickly enough 
and thereby omitting or guessing at 1m- 
portant words. For this reason the 
telephone is safer than the telegraph. 
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The personal equation also comes in 
and it has been a surprise to everyone 
concerned in this branch of telephony 
how’ important a factor this is. Tele- 
graphing is a strain on both the nerves 
and muscles of an operator, no matter 
how mechanical he becomes. The con- 
sequent effect on his temper is some- 
times quite obvious also. Neither does 
a man ever get to feel really in close 
touch with his superior when the only 
evidence he gets of the presence of the 
man above is a series of dots and 
dashes. Now when the men can talk 
to each other hy word of mouth they 
hecome better acquainted, a more cor- 
dial spirit of co-operation creeps in, the 
discipline is improved and so is the 
service. 

There is no chance either for the way- 
station operator to claim his signal did 


FIG. 2.—USING PORTABLE TELEPHONE ON 
ERIE RAILROAD. 


not sound, for he has a bell to eall him, 
which, of course, can be heard to a 
much greater distance than a sounder. 
The dispatcher, by means of an ingen- 
lous arrangement of the bell circuit, can 
tell in every case whether or not the bell 
of the called station actually rang. This 
is called the ‘Sanswer-back’’ and takes 
the form of a distinctive buzz in the 
disbateher’s head receiver. It can be 
produced only by the ringing of the 
bell. It is also perfectly possible and 
is. as a matter of fact, being done on 
numerous railroads. to connect. listen- 
ing sets to the line at any point desired. 
In this way the chief dispatcher or 
superintendent can supervise the serv- 
ice at any time he may desire, unknown 
to the operators. All these thiags tend 
to raise the grade of service, because it 
is well known they can be and are done. 

The use of a bell for signaling oper- 
ators has caused a universal improve- 
ment in the dispatching service. So 
many stations have an operator who is 
agent also that a signal which can be 


heard over a greater distance than a 
sounder is appreciated by everyone con- 
cerned. With a bell that can be heard 
easily several hundred fect away, the 
operator can be performing his duties 
as agent out in the freight shed or away 
from the building and still be within 
sound of the selector bell. In order 
that the full advantage may be obtained 
from tlis feature, the dispatcher can 
control the length of the ring. In 
other words, if he does not get an im- 
mediate answer he can ring that way- 
station steadily until he does receive an 
answer or as long as he may wish. 

The feature of telephone train dis- 
patching which is perhaps the most pic- 
turesque appeals, however, to the rail- 
road man as well as to the general 
public. ‘This is the use of portable tele- 
phone sets upon such a line. The pas- 
sengers are interested because it is 
practically the only visible evidence 
they ever get that their train is being 
run under definite orders. The rail- 
road man looks upon this from a differ- 
ent point of view. To him it means 
minutes in time of emergency and min- 
utes at such times may usually he di- 
rectly translated into dollars and cents. 

Every road which is dispatching by 
telephone is also employing portable 
sets. By means of these, the train crew 
on the wrecker, or on a regular train 
can get into instant and direct touch 
with the dispatcher. They can give 
him details on the spot. They can tell 
‘him exactly what the condition of af- 
fairs is, thereby enabling the proper 
assistance to be sent without delay. In 
the case of a bad wreck, such informa- 
tion coming almost simultaneously 
with the wreck may save a road thou- 
sands of dollars. Actual cases are on 
record where it has. 

Further than this the use of portable 
telephones on all trains is spreading 
rapidly. They have been found to be 
of inestimable service in the every- 
day running of the road. If an engine 
blows out a stuffing box, breaks a valve 
rod or meets with any one of the numer- 
ous small road accidents which fre- 
quently happen, it is no longer neces- 
sarv to keep a dispatcher fuming over 
what may have happened to that train 
and trying to patch up his schedules. 
Now he can be told at once on the spot 
by the conductor of the train and the 
latter can be given his orders out in the 
woods or wherever the train may be 
stalled. 
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The portable set is connected to the 
line by means of a jointed fishing pole 
up which runs a pair of wires. The top 
section spreads and clamps the line 
wires between spring clips, giving a 
firm contact. 

The telephone has also had and is 
having today a serious influence on 
the labor question. Naturally it gives 
a railroad a much broader field from 
which to draw operators. The advan- 
tage of not being forced to first con- 
sider a man’s qualifications as a teleg- 
rapher before employing him for a dis- 
patching position has been obvious from 
the start. No case is known at present 
of a road having made any change in 
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FIG. 3.—SIDING TELEPHONE SET. 


its operators due to the installation of 
the telephone system and none would 
naturally be expected. A knowledge 
of railroading is, of course, a primary 
essential. 

The new arrival, however, gives the 
roads an opportunity to retain in their 
employ many men who have been in- 
jured in service, men who would be per- 
fectly suitable for operators were it 
not for the formerly needed knowledge 
of telegraphy. It enables the road to 
place men in these positions who are 
really railroad men. 

Another advantage peculiar to the 
telephone is the facilNy it gives for 
keeping all trains on a division in close 
touch with the dispatcher by means of 
what are known as siding sets. The use 
of portable sets has already been men- 
tioned; siding telephones perform the 
same functions, only, instead of being 
carried on trains, they are permanently 
located at intervals along the right of 
way. These sets may be placed in sta- 
tions not of sufficient importance to 
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warrant a selector; they may be located 
in blocking cabins or in booths built 
on the line. In many cases a special 
design of set 1s employed which may 
be mounted directly on the poles. This 
latter is in an iron weatherproof case 
which is locked and can be opened by 
train crews or linemen. 

The siding set has proved an invalu- 
able feature of telephone train dispatch- 
ing. These sets are generally placed 
at sidings, water-tanks, draw-bridges 
and other points of importance and the 
time they save is wonderful. Former- 
ly when a freight was ordered to pass 
another train at a certain siding it 
moved to that point and waited. If 
anything happened to the other train 
the freight still waited ; it had no means 
of reaching the dispatcher and trains 
are only too frequently hung up for 
hours in this way. 

But after the telephone system is in- 
stalled this does not happen. If the 
freight finds itself waiting too long the 
conductor merely goes to the siding 
telephone, calls up the dispatcher and 
finds out just what he is to do. Often- 
times in this way a freight can be 
advanced many miles, owing to some 
unforeseen delay to another train. 

It is reported that quite a number of 
lost cars are being discovered by means 
of the telephone also. If a conductor 
sees a stray car on a siding, he asks 
the dispatcher what he shall do with it 
on the spot. Previously the chances 
were excellent that he would forget all 
about it before he reached someone who 
could report it. 

Thus in many ways the telephone 
is improving train dispatching; in 
small ways perhaps, considering each 
such thing by itself, but in the aggre- 
gate in a large, broad, modern way. It 
is introducing economies, simplifying 
the work and making for better service 
every way. Therefore it is spreading. 

(To be continued.) 
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The Boston Telephone Situation. 

The Boston Chamber of Commerce, 
through its directors, has just voted 
approval of the principle of the new 
schedule of telephone rates proposed 
tor the Boston district by Professor 
Dugald C. Jackson, the expert adviser 
to the Massachusetts Highway Com- 
mission, which has in charge a revis- 
ion of the Boston and suburban rates. 
This action by the Chamber is of con- 
siderable significance as showing the 


way in which scientific regulation of 
telephone and other publie utility 
rates 1s gaining the approval and un- 
derstanding of business men who have 
no technical knowledge of the intrica- 
cies of these questions. Professor 
Jackson has already done notable 
work in this field, as head of the com- 
mission which in 1907 made an ex- 
haustive study of the Chicago tele- 
phone situation, and laid the founda- 
tion for the granting of a new fran- 
chise to the Chicago Telephone Com- 
pany. The workableness of the sys- 
tem for allocating investment, ex- 
penses and income to the various 
classes of service has been abundantly 
proved by the experience in Chicago, 
where the results under the new sys- 
tem of accounts has made it possible 
to tell with accuracy just how much 
each class of telephone users should 
pay to the company, and how far the 
actual rates were well adjusted. 

Discussion of the proposed rates 
for Boston has naturally brought out 
some opposition, partly from those 
who mistakenly thought they would 
have to pay more for their telephone 
service under the new plan, and partly 
from those who have benefited by the 
present system to the extent of get- 
ting their service actually much be- 
low the cost to the telephone company 
of giving that service. The commit- 
tee of the Boston Chamber of Com- 
merce whose report the directors have 
approved, presents some of the main 
points in the situation as follows: 

‘With respect to the area within 
which the user of a telephone may 
have free connection, the number of 
exchanges with which he may have 
free connection, and the extent of the 
service given him without extra 
charge, the situation in Boston is 
unique. * * œ One of the results 
of this is that a person who has signed 
what is known as an ‘unlimited Bos- 
ton and Suburban’ telephone contract 
has the privilege of free connection 
with any one of 15,000 telephones lo- 
cated within a territory of 436 square 
miles, including the whole of Boston 
and 40 of the surrounding towns and 
cities. No similar situation exists in 
any city of the same size in this or 
any other country.’’ 

This statement might seem to be fa- 
vorable to the present system, but 
that its meaning is not that is shown 
by the later statement of the commit- 
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tee that the proposed rates are ex- 
pected to reduce the gross income of 
the telephone company by about $400,- 
000. The generousness of the service 
noted above is accounted for by the 
opinion of the experts that the New 
England Telephone Company has only 
been able to furnish this service at 
the rate charged for it by charging 
Other telephone users more than they 
reasonably should be charged; ‘‘and 
this has, in turn,’’ says the commit- 
tee, ‘‘had the effect of preventing 
many people who desire to make a 
limited use of the telephone from be- 
coming subscribers. * * * Your 
committee agrees with the experts 
* = Æ that there should be a read- 
justment of the charges made for tel- 
ephone service, so that the various 
users will be required to pay for the 
kind and extent of service that they 
obtain, and so that the smaller user of 
the telephone will no longer have to 
pay more than his just share.” 


The new system of telephone rates 
based on the zone or belt principle, 
which has been ordered to be introduced 
in Boston on November 1, is arousing 
some opposition among suburban sub- 
scribers whose rates will go up. The 
East Dedhain Business and Improvement 
Association held a meeting recently and 
condemned the new telephone rates. It 
resolved ‘‘that the rights of the people 
demand that the Highway Commission 
be abolished.’’ The Association further 
indorsed the action of other cities and 
towns requesting the governor to inter- 
vene to prevent the new rates from going 
into effect. A meeting of the town and 
city officials from the suburban district 
was held at the American House, Sep- 
tember 23, to protest against the new 
rates. The district will be organized 
and an attempt made to hold up the 
changes until a petition for further in- 
vestigation can be sent to the Legisla- 
ture. l 

— eo 
The Panama Telephone System. 

In the September issue of The Tele- 
phone News, of Philadelphia, there is an 
interesting article on the extensive 
telephone system installed along the 
forty-seven miles of the Panama Canal 
to facilitate its construction. The 
fourteen illustrations accompanying 
the article give a good idea of the diffi- 
culties met with in building the tele- 
phone lines. 
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Water Purification by Ozone. 


Consul W. D. Hunter, of Nice, 
France, contributes the following in- 
formation on the purification of water 
by ozone, as practiced in France. 

As the water used in Nice for drink- 
ing and other purposes was considered 
to be unwholesome, a new method of 
sterilization has been adopted. There 
is an electric power plant worked by 
water turbines, the force being pro- 
vided by the water which is after- 
wards sterilized. The two dynamos 
are run separately, so that there can 
be no stoppage while one of them is 
being cleaned or repaired. The elec- 
trie current is produced at 110 volts, 
500 periods per second, and is stepped 
up to a pressure of 17,000 volts. This 
high-pressure current is conducted to 
a so-called ozone battery. Each of the 
five batteries composing a system con- 
sists of three vertical copper plates 
two feet square and one and one-half 
inches thick, with a space of eight 
inches berween each; in each of these 
spaces there is a pair of glass sheets, 
between which the electric sparks de- 
compose the air, which is forced 
through them by a suction machine. 
The decomposed air consists of ozone 
and nitrogenous compounds, ete. The 
nitrogenous products are retained and 
the pure ozone made available by pass- 
ing the ozonized air through a verti- 
cal vitrified pipe containing charcoal 
dust and pieces of cement. The water, 
under the pressure of a fall of twelve 
feet, flows through a system of earthen 
tubes about one inch in diameter and 
having thirty-three holes each; these 
tuhes pass through a space filled with 
ozone, which the water absorbs. 

_ After this first process of steriliza- 
tion the water flows into a tank in 
which there is a wire netting support- 
ing about three feet of pebbles; these 
Pebbles divide the water so that it 
falls like a heavy rain to the bottom 
of the tank and a strong ozone cur- 
rent. coming from the sides of the 
tank, is absorbed by the falling water. 


The ozone is then extracted by having 
the water fall on stone steps. Medical 
authorities declare that after having 
undergone this process water is ab- 
solutely germ-free and that it is im- 
possible to produce any kind of germ 
culture in it. 

Two ozone plants were built in 1909; 
one of them gives an output of 39.61 
gallons per second, and the other 79.22 
gallons. Each of these plants is com- 
posed of two separate systems, so that 
there can be no possibility of a shortage 
of water. A new plant is under con- 
struction which is to be large enough 
to supply all the towns and cities be- 
tween Nice and Mentone, a distance 
of twenty-four miles. New water- 
works are also to be constructed in 
the near future at both Cannes and 
Grasse. 

—— ee 
Electricity on Shipboard. 

An interesting lecture on ‘‘Electric- 
ity on Shipboard,” containing an im- 
partial résumé of the principal appli- 
cations of electricity in the operation 
of a modern ship, was recently given 
by J. M. Heslop before the Engineer- 
ing Society of the Technica] College of 
Sunderland, England. An extended 
abstract of this lecture appeared in the 
July, 1910, issue of Cassiter’s Magazine. 

Commenting on the introduction of 
electric lighting on board ship, Mr. 
Heslop remarks: ‘‘It reduced consid- 
erably the risk of fire from lamps and 
reduced to a minimum the trouble and 
expense of attendance. Perhaps the 
strongest proof of these claims is the 
extensive, in fact almost universal, 
adoption of electric light on board ship 
within a very few years of its intro- 
duction.’’ 

A description is given of the vari- 
ous types of electric lighting equip- 
ment in general use, with many prac- 
tical hints on maintenance. In one of 
the paragraphs devoted to actual light- 
ing units, Mr. Heslop gives a brief de- 
scription of the indirect lighting sys- 
tem used in the first-class saloon of the 


Cunard bner Maurctania. 
one of the few which has a dome over 
the saloon, and full advantage is taken 
of this feature in the lighting system. 
The lamps are hidden in the dome and 
are arranged so that they throw their 
light onto a gilded convex disk in 


This ship is 


the summit of the dome. The result 
is that a soft red glow is thrown over 
the saloon, the effect being that of a 
“rich red sunset.’’ 

The question of searchlights is taken 
up in some detail, with especial ref- 
erence to their adaptation for lighting 
ship canals. The regulations of the 
Suez (anal are discussed in this con- 
nection. 

Among other points referred to in 
the lecture are the applications of the 
electric motor on shipboard, as for 
hoists, capstans, winches, electrically 
operated watertight doors, ete. 

In conclusion the lecturer remarks: 
“If one considers that this has been 
achieved in a little over thirty years, 
it seems that in the near future elec- 
tricity will reign supreme on board 


ship.’’ 
_———— oS 


Electricity in Contracting, a Good 
Example. 

A good example of the use of elec- 
tricity in contracting is given by the 
London Electrical Review in the follow- 
ing description of a contractor’s plant 
on an important undertaking in Scot- 
land: 

All the machinery required on the 
important Loch Arklet contract is driv- 
en by electrical power. The contract, 
which is in the hands of Charles Brand 
& Company, is for the converting of 
that loch, and an area of ground round 
about, into a water reservoir in con- 
nection with Loch Katrine for the Glas- 
gow water supply. The power house is 
on the Loch Lamond side. Pipes con- 
vey water from the small river known 
as the Arklet Water to the power house, 
where two Pelton wheels, of 135 brake. 
horsepower each, drive two compound- 
wound generators-of eighty kilowatts 
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each. The effective hydraulic head is 
300 feet. Cables convey the power to 
the works at the dam and the tunnel, 
the latter being distant six miles. An 
aerial ropeway is also worked by elec- 
tric power, a motor of fifty-five brake- 
horsepower being installed for this pur- 
pose. This aerial ropeway is one and 
one-half miles in length, and is con- 
structed on the Bleichert system, car- 
rying fifty tons per hour in single loads 
of two tons each. Rock boring is done 
by air drills driven by compressed air 
at a pressure of eighty pounds per 
square inch, and the compressors, which 
are situated at the dam and at the tun- 
nel, are operated by forty-horsepower 
electric motors. There are also two 
electrically driven gyratory stone 
crushers; and a large concrete mixer 
capable of turning out thirty cubic 
yards of concrete per hour is worked 
by electricity. All the cranes, varying 
in lifting power from three to five tons, 
are electrically driven. The pumps al- 
so, and various labor-saving appliances 
in use over the contract, are worked by 
electricity. 

The first cost of the installation has 
been somewhat heavy. In order to se- 
cure an ample supply of water for the 
power-house pipes during the dry sea- 
sons, the contractors had to build a dam 
across the outlet from Loch Arklet into 
the little river; and the distance from 
the power house on Lomond to the far 
end of Loch Arklet, where the aqueduct 
tunnel is being constructed to connect 
with Loch Katrine, involved consider- 
able outlay in cables. But on the other 
hand the contractors have an ample 
supply of power for every description 
of machinery, and expect at the con- 
clusion of the contract to have benefit- 
ed financially by having been able to 
dispense with all steam-driven plant, 
with the consequent saving in working 
costs, apart from the time saved by the 
free use of electrically operated appli- 
ances. 

—_———__4--—___—_- 


Air-Nitrate Fertilizers. 
Copies of a lecture on ‘‘The Utiliza- 


tion of Atmospheric Nitrogen,’’ by Ar-. 


thur W. Crossley, delivered at a re- 
cent meeting of the Pharmaceutical 
Society of Great Britain, and a publi- 
cation entitled ‘‘The Manufacture of 
Calcium Carbide at the Odda Works of 
the Alby United Carbide Factories, 
Ltd.,’’ have been placed on file at the 
Bureau of Manufactures, Washington, 


D. C., and may be consulted by inter- 
ested parties. 
— a 


A New Resistor Furnace. 


Experiments have been made in a 
zine-smelting works in Upper Silesia, 
Germany, with a 150-kilowatt furnace 
in which the charge in the crucible is 
heated by radiation from an electrital 
resistor. By building the furnace with 
double walls, bottom, and cover, and 
burning fuel in the space thus formed, 
so as to keep the temperature therein 
approximately the same as that of the 
working chamber, it is stated to be pos- 
sible to almost completely prevent loss 
of electrically generated heat, and to 
expect very great economies, especially 
in large furnaces. 
type have been run continuously for 
nearly two months, and they may be 
allowed to cool repeatedly without hav- 
ing to be repaired. They are suitable 
for many other metallurgical operations 
besides zine smelting.—Metallurgical 
and Chemical Engineering. 

—eo _ 


Electric Mining Developments in Mon- 
tana. 

The Butte (Mont.) correspondent of 
The Mining World says in a recent 
issue of that journal: 

The installation of the new hoisting 
plant on the Anaconda hill is aiming 
toward one of the important additional 
saving in costs of production in this 
district. The plant will be completed 
in the course of two months and elec- 
tricity will then be applied for hoist- 
ing purposes to three of the principal 
mines of the Anaconda Company, 
namely, the Mountain View, High Ore 
and Diamond, and the electric power 
for hoisting will be gradually extended 
thereafter to the other properties. 
Hoisting will be done by air from an 
electrically driven air compressor in- 
stead of steam. The power is already 
in, but it is supplied to .the mines 
through the Missouri River Power 
Company at present. The installation 
of the new plant has been made at a 
cost of about $400,000 and when com- 
pleted and in use will reduce the cost 
of hoisting to one-third of what it is 
costing the company now through the 
employment of steam power. The 
Great Falls power line is nearly com- 
pleted to the Washoe smelter in Ana- 
conda and a substation is being built 
there. 


Furnaces of this ' 
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New English Electric Locomotive. 

A short time ago reference was 
made in our London letter to an ex- 
periment in Scotland, on the principle 
of the historic Heilmann locomotive, 
with a completely self-contained elee- 


è 
FRONT END OF TURBO-LOCOMOTIVE. 


tric locomotive. This, in short, is an 
electric generating station on wheels 
and, of course, has in view the possi- 
bility of dispensing with third rails 
or overhead wires. This unique en- 
gine has now been completed and has 


REAR END OF TURBO-LOCOMOTIVE. 


carried out short trial trips on the 
main lines of the Caledonian and 
North British Railway Companies. 
Official tests have not yet been con- 
cluded, and the makers, as well as the 
railway companies concerned, are nat- 


es 


— 
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urally somewhat reticent as to pub- 
lishing descriptive details. The fol- 
lowing general description, however, 
together with the accompanying illus- 
trations, will give a good idea of the 
new locomotive: 

“team is generated in a boiler of the 
ordinary locomotive type, which is 
fitted with a superheater, and the coal 
and water supplies are carried in 
bunkers and water tanks at both sides 
of the boiler. The steam from the 


‘boiler is led to a turbine of the Zoelly 


impulse type running at a speed of 
3,000 revolutions per minute. A 
direct-current variable-voltage dyna- 
mo is directly coupled to the 
turbine. The dynamo supplies 
current at pressures varying from 
200 to 600 volts to four series- 
wound traction motors, the arma- 


of condensing water is from the tanks 
through the first pump, then through 
the condenser, where it becomes heated 
in condensing the exhaust steam, then 
to the hot-well. From the hot-well it 
passes through the second pump to the 
cooler, situated in front of the loco- 
motive, where the full benefit of the 
blast of air caused by the movement 
of the locomotive, aided by a fan, is 
utilized for cooling the hot circulating 
water. After passing through the 
cooler, the water is returned to the 
supply tanks ready for further con- 
densation. 

The condensation of the exhaust 
steam deprives the locomotive boiler 
of the usual exhaust blast, which in- 
duces the draft through the boiler 
tubes and firebox. In the experi- 
mental locomotive the induced draft 
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will easily negotiate curves. Each 
truck carries two of the four driving 
motors already referred to. As the 
engine is intended for express passen- 
ger main-line work, it is hoped to »b- 
tain comparisons from its actual 
working with the performances of the 
reciprocating - steam - engine locomo- 
tives, especially as regards the rel- 
ative consumption of fuel and water, 
and also as to the efficiency of trans- 
forming the energy of steam into draw- 
bar or train pull, as well as the relative 
rapidity of acceleration under the old 
and new systems. 

The designers point out that mos: of 
the component parts of this steam- 
turbine electric locomotive have al- 
ready proved themselves effective and 
efficient in other applications, and the 
novelty hes in the combination of the 


SIDE VIEW OF ELECTRIC TURBO-LOCOMOTIVE. 


tures of which ° are built on the 
four driving axles of the locomotive. 
The exhaust steam from the turbine 
passes into an ejector condenser and 
is, together with the circulating con- 
densing water, delivered eventually to 
the hot-well. As the steam turbine 
requires no internal lubrication, the 
Water of condensation is free from oil, 
and consequently is returned from the 
hot-well direct to the boiler by means 
of a feed pump. The water evaporated 
by the boiler is therefore returned to 
the boiler again and again, and the 
supply of water carried in the tank is 
actually circulating water for conden- 
sation purposes. This condensing wa- 
ter is circulated within practically a 
closed cycle by means of small cen- 


‘trifugal pumps driven by auxiliary 


steam turbines placed alongside the 
main turbine and dynamo. The cycle 


is replaced by forced draft, provided 
by means of a small turbine-driven 


fan. The fan is placed within the 


cooler, so that it will deliver hot air 
to the boiler fire, and at the same 
time assist the current of air through 
the cooler. The small switchboard and 
the instruments required, the con 
troller for grouping the four motors in 
series, series parallel, and parallel, ac- 


cording to the drawbar pull to be ex- ` 


erted, and the regulator for con- 
trolling the voltage in the electrical 
circuit and consequently the speed of 
the train, are all placed on the driver’s 
platform within easy reach. 

The foregoing comprises the main 


auxiliary machinery of the experimen- 


tal locomotive. The whole is mounted 
on a strong underframe, which is car- 
ried upon two eight-wheeled com. 
pound trucks so constructed that they 


different elements of which the lovo- 
motive is composed. The expected re 
sults in this case should not, there- 
fore, be so problematical as in an in- 
vention where the novelty is in the 
details, and it is the question of the 
cost of the locomotive which most 
troubles the patentees or raises any 
doubt as to its free adoption. The 
engine was built by the North British 
Locomotive Company, of Glasgow, 
Scotland. GQ 
ATES E EEA 

Chicago Traction Merger Deferred. 

Hope of obtaining the passage of the 
Chicago Consolidated Traction-Chicago 
Railways ordinance before the council 
convenes regularly October 3 has been 
abandoned by the administration. An- 
nouncement that no special meeting for 
this purpose will be called has been 
made by Mayor/Busse. 
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BOOK REVIEWS. 


“The History of the Telephone,” by Her- 
bert N. Casson. Chicago: A. C. McClurg & 
Company. Cloth, 268 pages (5144x8% inches), 
illustrated. Supplied by the Electrical Re- 
view Publishing Company for $1.50. 


This latest work by the author of 
“The Romance of Steel,’’ ‘‘The Ro- 
mance of the Reaper,” etc., is written 
in the same interesting and fascinating 
style as characterized his former books 
and established for them a permanent 
place in American libraries. ‘‘The His- 
tory of the Telephone,’’ in every chap- 
ter, contains information that should 
he deeply interesting to the telephone 
fraternity, and the general public will 
find it full of entertaining and in- 
structive data respecting the wonder- 
ful invention of Alexander Graham Bell 
that in importance and influence stands 
at the head of the inventions of the 
world. The pioneer telephone men, and 
the work they did are pictured and de- 
scribed, and the invention, development 
and legal battles of this instrument are 
graphically and ably told. The book con- 
tains nine chapters as follows: Chapter 
I, The Birth of the Telephone; II, The 
Building of the Business; III, The Hold- 
ing of the Business; IV, The Develop- 
ment of the Art; V, The Expansion of 
the Business; VI, Notable Users of the 
Telephone; VII, The Telephone and 
National Efficiency; VIII, The Tele- 
phone in Foreign Countries, and IX, 
The Future of the Telephone. Chapter 
I deals with the invention of the tele- 
phone, describes the difficulvies that had 
to be overcome and contains a bio- 
graphical sketch of Bell bringing out 
features of his early life that have 
never before been published. Chapters 
II to IV inclusive interestingly describe 
how the invention was made a commer- 
cial possibility, how men now famous 
realized the wonderful opportunities it 
offered and devoted all the ability and 
money at their command to the devel- 
opment and expansion of the business. 
In these chapters the career of Theo- 


dore N. Vail is interwoven in the story ` 


and his wonderful work and foresight 
in appreciating the possibilities of the 
telephone form an interesting part of 
the work. The chapter devoted to no- 
table users of the telephone is self-ex- 
planatory. It deals with the most prom- 
inent men of modern times and 
describes what an important part the 
telephone played in their lives. Like- 
wise Chapter VII is devoted to the 
value of the telephone to the entire 
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country. Conditions at the present time 
are compared with the days before the 
telephone was in use and the influential 
part it has played strikingly pictured. 
Chapter VIII is a historical review of 
the telephone situation in foreign coun- 
tries and contains valuable statistics on 
this subject. The concluding chapter 
deals with an optomistic outline of the 
future possibilities of the telephone. 


“Schutz der Hochspannungsanlagen” (Pro- 
tection of High-tension Installations). By 
Hermann Zipp. Hanover, Germany: Dr. 
Max Janecke. Boards, 168 pages (6%x4% 
inches), 109 illustrations. Price, 3 marks. 


Considering the large extent to which 
high-tension transmission has grown 
and the importance of thorough protec- 
tion of such installations from all kinds 
of excess potentials, it is surprising how 
little has been published in book form 
on this topic. The author of this hand- 
book has laudably compiled in compact 
form a mass of such knowledge as we 
have of the causes of excess potentials 
and the best means of guarding against 
them. The first part of the book is de- 
voted to a pithy review of the phenom- 
ena occurring during lightning storms 
in the neighborhood of overhead con- 
ductors and during the passage of 
slowly moving charged clouds across 
or along a line. The phenomena of in- 
ternal surges caused by resonance, 
switching 
ete., are also considered. In the second 
part of the book the principles and con- 
struction of the commonly used protec- 
tive devices are described. First there 
are considered those devices which are 
intended to prevent the formation of 
excess potentials and static charges, 
among them being the grounding of the 
non-conducting parts of the equipment, 
provision of ground wires over the line, 
grounding of neutrals, gradual loading 
of cables, use of condensers, ete. Light- 
ning-arresters proper are then taken up 
in some detail, particular attention be- 
ing directed to the horn type and multi- 


gap arresters and relatively little to the | 


electrolytic type. After treating of 
auxiliary apparatus, such as choke coils, 
the author concludes with a discussion 
of where and how protective devices 
should be installed, calling attention 
especially to the precautions necessary 
in the installation work and describing 
several typical equipments. This book 
naturally dwells mostly on European 
practice, where the conditions are 
largely different from those met. with 
here. For this very reason it should be 


operations, short-circuits, ` 
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of value to the broad-minded engineer 
who wishes to make himself familiar 
with all possible ways of solving these 
problems. An English translation 
would therefore be desirable. 


“Elektrische Uhren” (Electric Clocks). By 
Dr. A. Tobler and Johannes Zacharias. Leip- 
zig, Germany: A. Hartleben. Paper, xv+ 


255 pages (714x514 inches), 120 illustrations. 
Price, 3 marks. ; 


This is the second edition of Dr. 
Tobler’s book, which has been com- 
pletely revised and brought to date by 
Herr Zacharias. All extrancous mate- 


rial in the earlier edition, such as that 


relating to fire-alarm telegraphs, has 
been eliminated and its place taken by 
the latest developments in the art. As 
now compiled the book forms an excel- 
lent treatise on the various systems of 
operating electric clocks of all kinds. 
The electric drive of the clockwork 
through the pendulum, through lift- 
ing of clock weights and through 
winding of springs is discussed as ap- 
plied in the best known makes. The 
electric operation of secondary clocks 
having merely dials is then considered 
and followed by electric methods of 
striking the hours or smaller divisions. 
Sources of current and methods of mak- 
ing contact direct and through relays 
are taken up. Considerable space is 
devoted to master-clocks and the tele- 
graphic control of extensive systems of 


secondary time-pieces from them, even 


wireless telegraphy being considered 
for this service. Several forms of elec- 
tric chronographs for scientific pur- 
poses are described. The book con- 
cludes with a list of inventions of va- 
rious features of electric clocks as dis- 
closed in the German patents granted 
in this line during the years 1877 to 
1909. Asa whole the book is of marked 
value as being the first compilation of 
the extensive work already done in this 
highly important field. 


——_—_—_+--¢—_____ 
Argentina’s Electrical Imports. 
According to a recent Belgian con- 

sular report, Argentina purchases elec- 

trical goods from foreign countries in 


percentages as follows: Germany, 
49.1; Great Britain, 31.2; United 


States, 9.8; France, 3.6; Italy, 3.3; Bel- 
gium, 1.4. 

Thus Germany gets nearly one-half 
this export trade, Great Britain nearly 
one-third, and the United States less 
than one-tenth. Such figures demon-: 
strate the immense potential foreign 
trade awaiting American exploitation. 
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FINANCIAL REPORTS OF ELEC. 
TRICAL COMPANIES. 


KANSAS CITY RAILWAY AND LIGHT. 
The report of the Kansas City Rail- 
way and Light Company for the month 
of July and two months ended July 31 
compares as follows: 


1919. 1999. 

July 2008S? csossibr enics ra $ 623,492 $ 564,048 
ENPECDSES A 45 eae eho are ee 380,969 329.492 
JUS net cases ek iw cw s 242,523 234.396 
Charges and taxes........ 186,715 172.039 
July surplus 2 e662 oe Ses 55,508 62,517 
Two months’ gross....... 1.240.756 1,126,843 
EXPCNSES:... <c04-e 26 sy o6 wees 754,025 652,017 
Two months’ net........ 486,131 $74,226 
Charges and taxes..... 372,147 343,792 
Two months’ surplus.... 112,984 130,434 


AURORA, ELGIN & CHICAGO. 
The report of the Aurora, Elgin & 


Chicago Railroad Company for the 
month of July, compares as follows: 
1910, 1909. 
JUS. gross erter tuusen $182,387 $157.614 
IEXxpenses sgh e ene os eee be ees 87,612 77.895 
Duly nët 2.0 Bere Gas eld aa 94.775 89,719 
Charges and tax ........... 32.569 28,899 
SUPDIIS. yeere stake ede ke ods 62,206 60,820 


FEDERAL TELEPHONE AND TELEGRAPH. 

The Federal Telephone and Telegraph 
Company (Buffalo) reports earnings for 
the six months ended June 30, 1910, 
compared as follows: 


1910 1909 
Exchange rentals and tolls....$428.480 $374.702 
Expenses and taxeS........... 183.587 = 178,483 
Net earnings vind 4e8ee ae ees 244,892 195.719 
Chaiges o6 Garde tebe tw lace e wae’ 123.915 116,714 
SUPPI eisen oe wat oa e no raa n 120,977 79.005 


WESTERN UNION EARNINGS. 

The Western Union Telegraph Com- 

pany has issued its preliminary esti- 

mated statement of earnings for the 

quarter ended September 30, 1910. The 

actual figures for the same period of 
1909 compare as follows: 


#1410 1909 

Net revenue ...........e000: $2,000,000 $1,929,275 
Bond interest .............. 433,062 433,062 

aC Cp og :5:5 oceceralc.cu anid 1.566,938 1,496,213 
Dividends ...............05- T4770 747,492 

Surplus ics oyu selon ieee eo 2 $19,168 748,721 
Previous surplus ........... +22,415,012 17,269,278 
Total surplus.........- 000 29,254,180 18,017,999 
Ce tQuarter ended June 30, esti- 

ated, 


The estimated figures of the Western 
Union, for the quarter ended Septem- 
her 30, as usual, do not allow for de- 
preciation or reconstruction, beyond cur- 
rent expenditures, and the necessary 
amount has not yet been determined. 

The customary quarterly statement of 
the actual earnings of the company to 
June 30 was omitted from the present 
report, pending the preparation by char- 
tered accountants of the full balance 
Sheet as of June 30, 1910, and of the 
full annual report to be presented to 
stockholders at the annual meeting. 


FONDA, JOHNSTOWN AND GLOVERSVILLE. 
The report of the Fonda. Johnstown 
and Gloversville Railroad Company for 
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the quarter ended June 30, 1910, com- 
pares as follows: 


1910 1909 
Total railway operating rev- 
CEN aos eae ae TATE oe ea $241.65% $211,395 
Total railway operating ex- 
PENSËS aera Oa ee et oe eet 105.555 02.188 
Net railway operating rev- 
NUC: wrer Ghar a RS ge aed 2S ee 156,104 119,209 
Net revenue from outside op- 
erating, debit ............. a, 000 4,702 
Total net revenue from ep- 
eration - cheek ocd Se eke 131.104 114,506 
Taxes acerued ............0.. 9,491] 10,452 
Operating income .......... 121,618 104,924 
Other income .............08. 1. sou 4,202 
Gross income ...........00. 123,512 108,226 
Total deductions from gross 
COME “2240625 EEEE AEN 87.746 R2 A63 
Net corporate {income...... 33,3715 25,253 


UTICA AND MOHAWK VALLEY. 
The report of the Utica and Mohawk 
Valley Railway Company for the quar- 
ter ended June 30, 1910, compares as 


follows : 1910 1909 
Total street railroad operat- í 

ing revenue .......araens.. $311,029 $308,839 
Total street railroad operat- 

ing expenses ............... 183,303 191,314 
Net street railroad operat- 

ing revenue ................ 127.726 117,525 
Taxes accrued ............... 16,610 18,088 
Operating income ............ 11.116 99,437 
Non-operating income ....... 661 597 
Gross income ............005. 111,777 100,034 
Total deductions from gross- 

income yaks 2.55.a4as hae eels 56,798 56.195 
Net corporate income ........ 34.980 43,839 


—_— 


WESTERN ELECTRIC COMPANY. 

The Western Electric Company has 
issued a statement of earnings to the 
New York Stock Exchange covering the 
year ended December 31, 1909, as fol- 


lows: 

Gross sales 2. ves Ceca bw eth O eee ewes $45,575,138 

GUSE- sne siti rater ao Na as Ce asta, a Comets 43,171,128 
Net profit on sales... .............0. 2,404,010 

Mnterest path oan fas See aw eee ete 313,746 
Net profits on investment.......... 2,090,264 

Dividends paid oo... cc... eee ee eae 1,200,000 
Added tu surplus ................... 890,264 


MINNEAPOLIS GENERAL ELECTRIC COM- 


` PANY. 
l 1910 1909 
Gross earnings .............. $ SS.965 $ 77.543 
Net earnings .............00. 53,111 40,280 
Surplus over charges......... 23,387 10,717 


SIERRA PACIFIC ELECTRIC COMPANY. 


1910 19909 
Gross earningS ........ccecee $ 44,802 $ 42.130 
Net earnings ..........c.c00. 29,449 27,438 
Surplus over charges ........ 23.4702 21,535 

TAMPA ELECTRIC COMPANY. 

1910 1909 
Gross eurningS .........5005. $ 51,507 $ 47.172 
Net CATNINES oink ci eee es 22,606 16,769 
Surplus over charges......... 15,895 12,068 

i 


Westinghouse Business During August. 

While the final figures for the ship- 
ments of eleetrical apparatus from the 
works of the Westinghouse Electric 
and Manufacturing Company during 
the month of August have not been 
tabulated, semi-official reports show 
that thev will reach an amount close 
upon $3,500,000. This indicates that 
the machinery turned out and shipped 
from the electric company’s factories 
during the vear will foot up the enor- 
mous sum of $42,000,000, 
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AMONG THE CONTRACTORS 


AND SUPPLY MEN 


To know what is going on among the men 
who do things and those who supply the Mate- 
rial for the doing is always interesting. The 
actual happenings of the day with the contrac- 
tors and the men who furnish them with supplies 
of all kinds, accurately reported from all parts 
of the country, is the object of this department, 


BOYD & GARRISON, Michigan 
Citv, Ind., recently opened an electri- 
eal supply house at 309 Franklin 
Street, of that eity. 

F. E. NEWCOMER & COMPANY, 
Atlanta, Ga., were awarded the con- 
tract for furnishing electrical supplies 
for the penitentiary at Atlanta. 

THE SACKETT MINE SUPPLY 
COMPANY, Columbus, O., received 
the contract for electrical work in the 
new Knights of Columbus Building. 

WILLIAM H. POPE, Plainfield, N. 
J., secured the contract for installing 
a complete eleetrie light system in the 
greenhouses of J. B. Duke’s estate at 
Raritan. 

THE NATIONAL ELECTRICAL 
SUPPLY COMPANY, Washington, D. 
C., has been awarded the contract for 
wiring the Franklin school of Wash- 
ington. The eontract price was $903. 

GROVER & HELEKER COMPANY, 
Svracuse, N. Y., has incorporated and 
will do a general electrical business. 
The stock is held by Harry F. Grover, 
Emily P. Ieleker and Clarence Heleker. 

CLARENCE KENNEDY, Tyler, 
Tex., has opened up an electrical sup- 
ply store, and will deal in all kinds of 
electrical supplies and fixtures. Mr. 
Kennedy will also do an electrical con- 
tracting business. 

THE C. & G. COOPER COMPANY, 
Mt. Vernon, O., has been awarded the 
contract for the power equipment in 
the Vanderbilt Hotel, now under con- 
struction on Upper Broadway. The 
order calls for two 200-kilowatt, and 
one 100-kilowatt unit direct-connected 
to Corliss engines. The contract price 
is reported to be about $35,000, 

THE GRAY SIGN COMPANY, Knox- 
ville, Tenn., has recently ereeted a 
number of large, striking, electric 
signs. Twelve signs are now in the 
process of construction and will be 
ready for the opening of the Appalach- 
lan exposition, October 12. The Grav 
Sign Company has made rapid strides 
in the way of securing new business in 
the past few years. 
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New Electrical and Mechanical Apparatus and 


SWITCHBOARD MATERIALS. 


BY C. F. ADAMS. 


The early history of electric lighting 
records little of interest to the student 
of switchboards. Then, electric instru- 
ments were generally mounted on some 
variety of hard wood, and the term 
‘‘switchboard’’ was a correct descrip- 
tive title. 

Are-light machines were of ten and 
sixteen-lamp capacity and the pioneer 
incandescent lamps were operated at 
from fifty to seventy volts. A thirty- 
kilowatt dynamo was a large machine 
for those days. 

The insulation question and the op- 
erating temperatures of instruments 


SWITCHBOARD CONSTRUCTED OF EBONY ASBESTOS WOOD. 


and conductors was a matter of small 
concern. Instruments, switches, fuses 
and lightning arresters were all mount- 
ed on wood bases. Wood was found to 
be unstable, even when carefully var- 
nished, warping from heat or moisture, 
and, also, from some ‘‘unknown cause,’’ 
the wood mountings were occasionally 
subject to fire. 

The use of small slabs of slate for 
the mounting of fuses and plug switch- 
es was the first application of fireproof 
material to instrument mounting. A 
larger slab, mounting several instru- 
ments, was a natural development, 
these slabs being mounted on a skele- 
ton wooden frame. 

As lighting and power systems grew, 
and the importance of continuous serv- 
ice was recognized, the question of fire 


Appliances. 


risks was carefully studied. Wood was 
abandoned and the fireproof switch- 
board was a reality. The decorative 
element in polished marble or enameled 
slate was fully realized, and the careful 
matching of shade and grain was an 
art in itself. 

For handling high potentials and 
heavy currents the oil switch was 
evolved, and the era of the oil switch 
wrought disaster for the ornamental 
marble or slate structures. The back 
and edges of slabs were varnished or 
otherwise treated to resist the invasion 
of oil. A heavy ‘‘short,’’ expelling oil 
in a flaming shower has damaged many 
a handsome slab. The crowded oil 
switch mounted in tiers on the back of 
a ‘‘fireproof’’ board has almost disap- 
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peared. These essential devices are 
now relegated to the concrete or as- 
bestos wood cell for obvious reasons. 

For purposes of insulation, the limits 
of quarried materials were soon reach- 
ed. A hygroscopic material is affected 
by the atmosphere, and the marble 
slab was often boiled in paraffin to 
render it more stable as an insulator. 
Fine metallic veins were ever present 
and these would lead to current creep- 
age an ultimate disaster. 

The advance of the art called for a 
better material. A material of high 
permanent insulating quality, and at 
the same time fireproof, as regards 
combustion and capable of sustaining 
high heat without disintegration. A 
material mechanically strong and free 
from the breakage and defacing inci- 


dent to stone. A material easily ma- 
chined and permanent of form and 
structure. A material impervious to 
moisture or oil, and a surface capable 
of a pleasing finish. These are the de- 
sired qualities of the ideal switchboard 
material. | 

These requirements seem to have 
been met in a product known as J-M 
ebony asbestos wood, composed of 
asbestos fiber, and other insulating and 
waterproofing materials, which is be- 
ing extensively used in switchboard 
work. 

Two years’ observation of J-M ebony 
asbestos wood in service shows no de- 
terioration, either electrically or me- 
chanically according to the manufac- 
turer, the H. W. Johns-Manville Com- 


ANOTHER INSTALLATION OF EBONY ASBESTOS WOOD. 


pany. It is employed for switchboard 
panels, high-tension switch tops, air 
switch or fuse bases, for barriers, and 
other uses. The external finish given 
this material in service is generally a 
dead black varnish. 

In a test of some two-inch J-M ebony 
asbestos wood switch tops for 60,000- 
volt switches, metal plates two inches 
by four inches were placed on the sur- 
face six inches apart and the voltage 
raised to 40,000 volts before there was 
any apparent surface leakage. nor 
would this voltage puncture these tops 
which were two inches thick, although 
marble would have failed at about 10,- 
000 to 12,000 volts. 

The illustrations show two station 
installations to which it has been ap- 
plied on the Pacific Coast. 
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The Du Pont Subway Car. 

A new type of car that it seems will 
cause decided modifications in future 
subways, has recently been developed 
by the Cleveland Under-Ground Rail- 
way Company, 1101 American Trust 
Building, Cleveland, O. 
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senting a subway, has been built over 
200 feet of the track; the entrance to 
the building allows but 1 inch clear- 
ance all around the car, yet so steadily 
does it run, owing to its low center of 
gravity, that the car has never touched 
the entrance, although it has been run 


VIEW OF THE DU PONT SUBWAY CAR. 


The car is the invention of A. B. 
Du Pont. Its essential fetures are its 
low center of gravity and small cross- 
sectional area. One car has been built 
and is now being used for demonstra- 
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through it a hundred times at a speed 
of twenty-five miles an hour. The 
steadiness is very apparent while the 
car is taking the dip or rounding the 
curve. 


INTERIOR VIEW OF CAR. 


tion purposes on an experimental track 
at East 105th Street and Quincy Ave- 
nue, Cleveland. This track is 2,400 feet 
long and includes a curve of 49 feet 
radius and a dip of 6 feet in 150 feet. 
At one end a frame building, repre- 


The small cross-sectional area of the 
ear allows a material reduction in the 
size of the subway. At the experi- 
mental track the subway measures 7 
feet 6 inches from top of rail to roof 
and 13 feet side to side, this gives room 
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for two tracks. As the area is but 
forty per cent of the area of the New 
York subway, and the cost of construc- 
tion is approximately proportional to its 
cross-section, it follows that this will 
effect a saving in the cost of construc- 
tion, and the ventilation problem will 
also be that much less expensive, accord- 
ing to the promoters. Besides the saving 
in mere cross-sectional work, the depth 
is sO comparatively shallow that it 
would enable the contractor to avoid 
the greatest obstacle the subway build- 
er encounters, namely, the sewers. 
Moving sewers was no small part of 
constructing our present subways. 

The appearance of the car is shown 
on the two illustrations. It is built of 
steel throughout, with the exception, of 
course, of cushions on the seats, three 
by three by three-eighths angles and 
three-sixteenths-inch plate composing 
most of the structure. The weight is 
carried chiefly by four three by five by 
one-half angles, two at the top and 
two at the bottom of the sides of the 
ear. The car has a camber of four 
inches which will probably be reduced 
in subsequent cars as the full load pro- 
duces no material deflection. The bot- 
tom of the car is but 6 inches above 
the top of rail. Over all dimensions it 
measures 58 feet; center to center of 
trucks, 48 feet; inside to inside, 5 feet 
6 inches; floor to ceiling 6 feet 6 inch- 
es 

It will be noticed in the illustration 
that in order to reduce the width it was 
necessary to put the wheels outside the 
bearings, reversing the usual railway 
practice. The track is standard four 
feet eight and one-half inches gauge. 
It being impossible to put the ordinary 
brake rigging with its levers on a car that 
has no room available underneath, the 
problem was solved by putting a com- 
paratively large brake cylinder be- 
tween the brake beams, attaching the 
cylinder to one beam and the piston to 
the other, a half inch movement thus 
gives all the braking power required. 
Direct air at sixty-five pounds is used 
for its operation. 

A trolley wire is in the middle of the 
track, the trolley being held in position 
by a spring so that it is impossible for 
it to leave the wire. It is intended to 
operate the cars in trains with multiple 
controllers, the drawhead being shown 
in the illustration about the center of 
the controller. The car has a seventy- 
five-horsepower motor: 
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New Battery Switch. 

A small and ingenious battery switch 
has recently been put on the market 
by the Cutler-Hammer Manufacturing 
Company, Milwaukee, Wis. While de- 
signed specially for use on automobiles 
yet its high rating of ten amperes, 
eighty volts, makes it suitable for use 
on any low-voltage circuit where a 
compact inclosed switch is desired. 

The operating mechanism is the same 
as is used on other Cutler-Hammer 
push-button switches, consisting of 
only three moving parts, the push- 
bar, coil spring and contact piece. The 
device is therefore simple, rugged and 
self-indicating. The rounded ends of 
the switch fit the hole made by an 
ordinary bit, so that it is not neces- 
sary to chisel out the corners as with 
a square-ended switch. When desired 
it can also be mounted as a surface 
switch by providing a mat, the depth 
of the switch being only one and three- 
sixteenths inches. 

When employed for gang mounting, 
spacing strips are furnished which in- 
sure proper alinement and facilitate 
installation. The contacts on the rear 
are heavy and so arranged that a com- 
mon return wire can be run straight 
across any number of switehes, which 
it is said is a decided advantage in this 
type of switeh. 

Flush plates are made in four stand- 


NEW CUTLER-HAMMER BATTERY SWITCH. 


ard finishes—brush brass, polished 
brass, polished nickel and gun metal. 
and for one, two, three and four 
switches. As the plates are furnished 
separate from the switch, it is pos- 
sible to arrange comhinations of 
switches without carrying so large a 
stock as is necessary when the plates 
are an integral part of the battery 


switeh. 
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Recent Radical Improvements in the 
Mazda Lamp. 

The member companies of the Na- 
tional Electric Lamp Association have 
begun to supply, in limited quantities, 
a new form of the Mazda lamp. 
wrought out in the laboratories of the 
Association, and representing, it is he- 


NEW FORM OF MAZDA LAMP. 


lieved.-one of the most important ad- 
vances yet made in the development of 
the incandescent lamp. 

The principal points which distin- 
guish the newcomer from its prede- 
eessors have to do with the methods of 
making and mounting the filament, 
which is produced in the form of a long 


ductile wire, by means of processes” 


which the Association elaims is unlike 
any of those hitherto emploved in the 
manufacture of tungsten filaments. 
Mazda lamps made from this wire 
have continuous filaments, as distin- 
guished from lamps having non con- 
tinuous filaments. 

The connection between the wire fila- 
ment and the leading-in wires is made 
hy means of a ‘‘clamped joint” similar 
to that used in tantalum lamps. Such 
a joint is more or less flexible, and it is 
therefore evident that all rigid points 
of filament attachment have 
eliminated. 

Mazda lamps made from the new- 
ly developed wire will stand without 
damage a blow from two to four times 
as severe as will an ordinary tungsten- 
filament lamp. The wire as manufac- 
tured at present is ductile and flexible, 
hut becomes less ductile after the lamp 
is first lighted. The increased strength 
is mainly due to the improved methods 
of support, as explained above. The new 
Mazda is practically equal to the 
present Mazda as regards life and can- 
dlepower performance. 

Mazda wire lamps ean, at pres- 
ent, be obtained in only a very limited 
number of types, since the facilities for 


been 
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the manufacture of the wire are lim- 
ited. Manufacturing details are being 
worked out as rapidly as circumstances 
will allow, however, and it is probable 
that, in time, lamps made with the 
newly developed wire will be regularly 
supplied in all types. 

The following manufacturers are 
selling the new lamps: The Banner 
Electric Company, the Brilliant Elec- 
trie Company, Bryan-Marsh Company. 
the Buckeye Electric Company, the 
Colonial Electrice Company, the Colum- 
bia Incandescent Lamp Company, the 
Fostoria Incandescent Lamp Company, 
the General Incandescent Lamp Com- 
pany, the Monarch Incandescent Lamp 
Company, New York & Ohio Company, 
the Shelby Electrice Company, the 
Standard Electrical Manufacturing 
Company, the Sterling Electrical Man- 
ufacturing Company, the Sunbeam In- 
candescent Lamp Company and the 
Warren Electric & Specialty Company. 

— eoo 
Tungsten Rosettes. 

The Trumbull Electrice Manufactur- 
ing Company, Plainville, Conn., has 
just put on the market a new rosette. 
designed for use with tungsten lamps. 

As is shown in the cut, the laminated 
cotton felt cushion takes the support 
off the laip and eliminates all vibra- 
tion from the tungsten-lamp filament. 
This allows these tungsten lamps to be 
used in factories ahd lofts, where vi- 
bration is encountered. 

The life of a tungsten lamp will be 
greatly prolonged when suitable shock 


SECTIONAL VIEW OF TRUMBULL 
TUNGSTEN ROSETTE. 


absorbers are used, especially in instal- 
lations where lamps are subjected to 
more or less severe vibration. In spite 
of the faet that mechanically the con- 
struction of tungsten lamps has been 
considerably improved, their filaments 
are still fragile, and these rosettes are 
strongly recommended for use in all 
places where the lamps are subject. to 
vibration. 
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Electric Heat in the Manufacture of 
Hats. 

In the manufacture of hats, power is 
required to drive the machinery; arti- 
ficial light is needed for a portion of the 
year; heat is required for sizing, coloring 
and drying, and heated tools are neces- 
sary for the finishing processes. Elec- 
tric motors furnish the most flexible 
means of delivering the power to the 
machines. Electrice light is best for il- 
luminating the work room, and electric 
heat, for the finishing processes, pre- 
sents unequaled advantages as to clean- 
liness, convenience, and reliability. 

An electric heater can he arranged to 
provide any temperature obtainable with 
gas-heated apparatus. It is not affected 
by air drafts and does not fill the work- 
room with soot. This cleanliness is of 
particular importance in the manufac- 
ture of straw or light-colored felt hats. 
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trie appliances for use in the manufac- 
ture of hats which makes it possible for 
the hat manufacturer to obtain the fa- 
vorable results mentioned above. 

For the manufacture of felt hats the 
following electrieal apparatus may be 
obtained: Hand shells. machine irons. 
velouring stoves, shackle stoves, hand 
shackles, ovens, tip press heads for print- 
ing and embossing bands and tips. eurl- 
ing machines, flanging bags, and brim 
heaters. 

The following electrical apparatus 1s 
available for use in the manufacture of 
straw hats: Hand flats, hand-flat 
stands, heat controllers for hand flats, 
machine flats, pressing machines and 
glue pots and cookers. 

The aceompanying illustration is a 


view In a hat factory, in Newark, 


equipped throughout with Westinghouse 
appliances. 


INTERIOR OF AN ELECTRICALLY OPERATED HAT FACTORY AT NEWARK, N.J. 


By its use, the fire risk is eliminated, 
as there are no exposed tlames. The 
worker is not exposed to the hot, ill- 
smelling waste gases, which rise from 
tools heated by gas-blast, and the prob- 
lem of ventilating the hat factory is 
greatly simplified. 

The favorable results, obtained through 
the adoption of electric heaters, are 
made evident. to those concerns which 
use them, by a very material increase in 
the output of the factory and by a re- 
duction in manufacturing cost, while the 
cost of the heat required per unit of the 
article manufactured, is decreased. The 
_ productive capacity of both skilled and 
unskilled labor is increased and the con- 
ditions of the operatives greatly im- 
proved wherever flameless heat is 
adopted. 

The Westinghouse Electric and Manu- 
facturing Company, Pittsburg, Pa., is 
placing on the market a full line of elec- 


Air-Cooled Electric Drills. 

Owing to the ease with which cur- 
rent may be secured in shops or in 
the vicinity of trolley or third-rail 
lines the electrice drill has found a con- 
siderable use there especially for the 
heavier work. Drills have been per- 
fected which give good service on lines 
of from 500 to 650 volts and are prov- 
ing to he of considerable value for this 
class of work. The drills are com- 
paratively light, easily handled and 
with one of them work can be done in 
about one-tenth of the time required hy 
the old hand method. 

The drills in use at present are con- 
structed so that they can meet the 
requirements of the heaviest kind of 
work. <As the larger drills are built 
with three revolving armatures a com- 
pact machine results and the feed screw 
mav then be placed in the center of the 
drill. The armatures are small and ean 
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be run at a high rate of speed, which 
gives a much better circulation of air 
and thus dissipates the heat very rap- 
idly. Ventilating fans are provided so 
that the cireulation is further mate- 
rially aided. 

A feature has been introduced with 
these electric drills so that they can be 
supported by magnets. The electro- 
magnetic supports may be applied to 
the I-beam or material to be drilled 
and the drill operator may be seated 
upon this. One of these supports, sup- 
plied from a 550 volt circuit has car- 
ried a weight of 210 pounds. 

Heavy air-cooled drills are made for 
direct as well as for alternating cur- 
rent. These are wound for 110 and 
220 volts and may be utilized to spe- 
cial advantage in drilling, tapping, 
reaming and tube expanding. 

—eo o 
Electrically Cooked Meal for Common- 
wealth Edison Sales Force. 

At a recent meeting of the Common- 
wealth Edison Sales Committee, held 
in the basement of the Electric Shop, at 
Jackson and Michigan Boulevards, Chi- 
cago, there was provided an innovation 
in the form of an electrically cooked 
meal which served to demonstrate the 
possibilities of the electric range in the 
household. 

Every portion of the meal, consisting 
of soup, meat, vegetables, salad, dessert 
and coffee, was prepared on an electris 
range, the time required being about. 
two hours. Tt is stated that the current 
consumed for preparing this meal was 
2,074 watt-hours and as there were 
eighteen present the cost of current per 
person would be 1.15 cents, figuring the 
cost of current on a basis of ten cents 
per kilowatt-hour. 

The economy of the electrie range 
lies in the fact that intense heat is 
stored in the burners and oven and the 
process of cooking continues for a long 
period after the current has been 
turned off. 

The table on the occasion mentioned 
above was tastily decorated, miniature 
electric lamps being interwoven in the 
floral decorations. Electric cigar light- 
ers were also employed following the 
dinner, making the event an ‘‘elec- 
trical’’ one from every point of view. 

The electric range employed was sup- 
plied by the Hughes Electric Heating 
Company, Chicago, Ill., and was of the 
type designed for families not exceed- 


` ing eight in number, 


650 


The Operation of a New Telephone 
Selector. 

The telephone selector, in its use on 
train dispatching circuits, is an ingen- 
lous mechanism for calling singly the 
several stations along a line. Selectors 
are being made with a view to obtain- 
ing high speed in operation. With a 
new selector, one recently developed by 
engineers of the Western Electric Com- 
pany, it requires approximately three 
seconds to call the thirtieth station on 
the line, and any one of the first ten 
stations will be called in one second or 
less. Selectors now being installed are 
equipped to care for fifty stations, 
which will cover the majority of train 
dispatching circuits. 

The simplicity of this selector lies in 
the fact that there is scarcely anything 
to get out of order. The moving parts 
consist of a ratchet wheel, to which is 
fastened a contact, and a hardened 
steel spring pawl, by means of which 
this wheel is stepped around. This 
pawl and a corresponding one on the 
under side of the ratchet wheel are con- 
nected directly to the armatures of the 
magnet. and, therefore, as long as the 
magnet operates the pawl must move. 

The selector is normally operated on 
the central-energy principle, but can be 
arranged for local-battery service if it 
is so desired. 

The operation of the Western Elec- 
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sired. This is an improvement in train 
dispatching service. 

The first impulse which one of these 
keys sends out is a long impulse, the 
tooth being three or four times the 
width of the ordinary tooth. This im- 
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LAYING CONDUIT IN OAKLAND, CAL. 


pulse operates the magnet shown on the 
right-hand of the selector, which is 9 
slow-acting relay; it pulls up the arma- 
ture of this magnet, which in turn 
causes the two pawls to engage with 
the ratchet wheel. The remaining 
quick impulses which the key sends out. 
operate the magnet on the opposite side 
of the selector but do not affect the 


VARIABLE RESISTANCE 


THROUGH FRAME 


DIAGRAM OF SELECTOR CIRCUIT. 


tric selector is as follows: In front of 
the train dispatcher are a number of 
keys, one for each equipped station on 
the line. These keys are practically 
noiseless, and each one sends out a 
number of rapid direct-current impulses 
on the line when it is operated. The 
number of impulses which are sent out 
can be regulated bv adjustable cams on 
the rear of the kev so that a standard 
key is emploved in all cases and ad- 
justed for the particular station de- 


slow-acting magnet, which remains held 
up; these quick impulses work the paw] 
which appears at the top of the selec- 
tor and step the ratchet wheel around 
the proper number of teeth, at which 
point the two contacts are made and 
the bell in the station is rung. 

The remainder of the revolution of 
the key, after the signaling impulses 
are complete, keeps the key contact 
closed and, therefore, keeps battery on 
the line during a period of about five 
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seconds. As long as this battery is on 


the line, the bell at the way-station 
rings. ) 


Laying Conduit in Water-soaked Soil. 

A recent installation of conduit in 
water-soaked soil in the West, pre- 
sented a number of interesting condi- 
tions that are worthy of note. The 
Pacific Gas and Electric Company 
faced the problem, in Oakland, of lay- 
ing conduit in soil that was constantly 
filled with tide water. 

The company solved its problem by 
excavating the trench, then digging a 


deep hole into which the water from 


the trench ran. All materials being 
ready, a reinforced concrete vault, 
properly waterproofed, was con- 
structed the whole length of the exca- 
vated trench. The conduit was laid 
into this conereted trench and the 
whole line sealed with a concrete cov- 
ing as usual. Though the initial ex- 
pense of the procedure may seem 
large, the line is removed from any 
depreciation expense and, according 
to the manufacturer of the conduit, 
should last a century without main- 
tenance cost. The conduit used in this 
installation was supplied by the Clay 
Product Company, Chicago, Ill., which 
attributes the increase in its conduit 
business, during the present vear, to 
the fact that it has entirely aban- 
doned the manufacture of all other 
elay products and is putting the whole 
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force of its organization to improve 
this one special commodity. 
—— e 

General Electric Buildings Started. 

The National Fire Proofing Company 
has already started men and material 
to the site of the new buildings for the 
General Electrice Company at Erie, Pa. 
The structure will be completed by Jan- 
uary 1, 1911. The General Electric 
Company will spend $13,000,000 on 
equipment. 
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Current Electrical News 


GREAT BRITAIN. 


(Special Correspondence. ) 


Lonpon, SEPTEMBER 10.—The announcement is officially made 
in London of the amalgamation of the Berlin Allgemeine Elektric- 
itiits Gesellschaft, with the Felten and Guileaume Lahmeverwerke 
Aktien-gesellschaft. The works of the latter company are to be 
made over to the former. 

The gas industry came in for some severe handling at the 
British Association meeting which has just concluded at Sheffield. 
Prof. Armstrong, the chemist, who resides in London, said that 
much as he disliked electricity, he was being forced to use it owing 
to the effect upon his furniture and pictures of the impurities in 
the gas now being supplied. 

The question of gas versus electricity for street lighting is at- 
tracting a considerable amount of attention at present, especially 
in London. The Westminster contracts will, no doubt, be remem- 
bered, but despite the victory of the Gas Company in Westminster, 
one stubborn fact is that out of 1,055 street electric lamps only 
sixty-six are being replaced by gas, and this purely on the question 
of price, the terms offered by the Gas Company being admittedly 
below cost. This the electrical companies refused to do. Moreover, 
Westminster is about the only place in the country where the 
Council is in the happy position of being able to reap the benefit of 
cut-throat competition between two trading concerns dealing in gas 
and electricity. In Westminster, electricity has practically always 
held the fleld. Several London borough councils are adapting 
metal-filament lamps exclusively for street lighting and are able to 
do the work at less cost, giving higher candlepower, than the Gas 
Company. 

Much interest is still being given to the proposal of the munici- 
palities throughout the kingdom to promote a bill authorizing them 
to carry out the wiring and fitting of consumers’ premises for elec- 
tric light. In spite of the feeling with which this matter is dis- 
cussed at various conferences, it is surprising that there is not 
more unanimity of purpose when it comes to a pledge being given 
to furnish financial support. About forty authorities are giving the 
proposal whole-hearted support. On this point it is pleasing to 
note that the Leicester Corporation, against which an injunction 
was recently granted, has accepted the position and is now working 
lovally with the contractors in that town. 

A rubber exhibition is to be held in London next year, when a 
special section will be set aside to electrical goods made wholely 
or partly of rubber. G. 


CONTINENTAL EUROPE. 


(Special Correspondence. ) 


Paris, SEPTEMBER 9.—The Oerlikon Company has been making 
tests with the new electric locomotives which are to be used on the 
Lotschberg standard-gauge railroad in Switzerland. Some of the 
trials had already been carried out on the Seebach-Wettingen elec- 
tric line before the electrical equipment was taken down. As re- 
gards the Litschberg railroad, the section lying on the north side 
of the tunnel and running from Spiez to Frutigen is already com- 
pleted. The company intends to use the first electric locomotives 
upon this section in order to show their performance. 

In the Jura region of France a local power company is engaged 
in increasing its network of lines and hydraulic plants, and it will 
soon begin to construct two power plants at the locality of Cize- 
liolozon which will have 2,000 horsepower each. The current gener- 
ated will be added to the supply which the company’s plants at 
Sault are now producing, and the lines are worked on the three- 
phase system at 35,000 volts. The work includes the erection of a 
power line running from Cize-Bolozon to Villefranche and Macon 
With a branch line to Bourg. These two latter towns lie on the 
Paris-Lyons-Mediterranean railroad. 

The municipality of Amsterdam is taking measures to increase 
the tramway plant of the city and is purchasing new material for 
this purpose. I also note the new electric plant which is to be 
erected in Holland for the supply of the towns of Deventer and 
Zwolle. 

There is to be built a new line of tramway at Brussels very 
shortly, and the project is already under way. 

Producer gas is to be the motive power in the new electric 
lant which will be erected at Carthagena, Spain. A syndicate has 
heen formed for promoting the project. and the current will be 
used for public and private lighting and for motors. 

The French navy department is to install a new electric plant 
at the Toulon docks in the near future. The Minister is consider- 
ing two projects which have been submitted for this plant. It is 


to have four 1,600-kilowatt units on the three-phase system at 5,000 
volts, and is to begin working at the end of next year. 

Following the recent success obtained in America with wireless 
outfits upon aeroplanes, the French war department will likely take 
the matter up. The department is now engaged in organizing a 
concourse for a specially designed aeroplane for army scouting use, 
and it is proposed to add a condition that such an aeroplane must 
carry a wireless outfit which will work to ten miles distance. 

A steam turbine station of considerable size is to be erected 
in the vicinity of Nantes, France, and it will be laid out upon the 
same lines as the St. Denis turbine plant near Paris. This move 
has been made by a large syndicate in which Paris capitalists are 
largely interested, and the object of the new plant is to furnish 
current for the lighting of Nantes and its suburbs, for the supply 
of power to various industries in this region and also for operat- 
ing the electric tramways. These latter are to be much improved 
and extended. The station will be constructed on the banks of the 
Loire and it will receive its coal supply by barges. 

In the region of Budapest there is to be built a standard- 
gauge electric railway which will serve as an extension of the 
suburban line now running from Budapest to Nagytetery. From 
this latter point the new electric line will run as far ag the com- 
mune of Erd. I note also the new electric road which is to be 
run trom the station of Golling, lyiug on the Austrian state rall- 
road, to the railroad station of Steeg, which lies upon another 
branch of railroad. Another electric road will start from Tatra- 
fired and will run to the town of Csorbato. It will form a branch 
line from the electric railroad at Tatraftired. A. DEC. 


EASTERN CANADA. 


(Special Correspondence. ) 


OTTAWA, ONT , SEPTEMBER 17.—The Toronto Railway Company 
has notified the City of Toronto that it will, in accordance with 
orders of the Ontario Railway Board, go on with the construc- 
tion of 100 new cars and fifteen miles of double track to accommo- 
date the increased traffic. 

The chairman of the Ontario Hydro-Electrical Commission 
states that it was hoped after the government system was in good 
working condition, that the municipalities taking electric power 
would be obliged only to pay for the amount of power used, and 
not for the entire amount contracted for. 

It is stated that the Georgian Bay canal project is likely to be 
a prominent feature at the forthcoming session of Dominion parlia- 
ment. Pressure is being brought to bear upon the government fo 
do the work as a state undertaking. The principal argument ad- 
vanced in this connection is that the development of water power, 
resulting from the canal construction, will be such that, even if sold 
at $5.00 per horsepower, it would produce a revenue sufficient to 
pay interest on the cost. 

The Provincial Power Company is also seeking a contract with 
the City of Montreal to light the streets of the city. The Company 
has been operating a power plant for the past two years and has 
ample power at its disposal, The Company owns and operates the 
plant at Soulanges which generates power from the Cedar Rapids. 
It develops 15,000 horsepower at present and it can increase this 
development to 20.000 whenever necessary. 

The decision of the City Council, of Toronto to enter into nego- 
tiations with the Toronto Street Railway Company for the purchase 
of its property and plant, has revived public interest in the street- 
railway problem of that city, and there is much speculation as to 
what will be the outcome of the latest effort to free the city from 
an intolerable position. It is estimated that $16,000,000 would be 
the minimum price that the Company would ask for its holdings. 
The general discontent with the present management of the road, 
the overcrowding of cars and the failure of the Company to extend 
its lines into the newly acquired suburbs is responsible for the 
present scheme of expropriation. 

The first real move to fight the Canadian Light and Power 
Company for the control of the Montreal Street Railway has been 
made. Following the announcement that a pact had been entered 
into between the directors of the Street Railway and The Montreal 
Light, Heat and Power Company directors to fight the rival power 
company there was a rush for the stock of the Montreal Power 
Company, and the same rose suddenly ten points to the record price 
of 145. It is claimed that an amalgamation of the Montreal and 
the Street Railway companies, such as was projected by the Cana- 
dian Power people, can be effected. Those who are behind this 
latest proposal, claim that they can offer the shareholders of the 
railway a much better proposition than can the Canadian Power 
promoters. They also deny that the rival concern has obtained 
control of the street-railway stock. W, 
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COMMISSION NEWS FROM NEW YORK. 
(Spccial Correspondence.) 


Max E. Schmidt, president of the Continuous Transit Securities 
Company, had a conference with Chairman Willcox, of the Public 
Service Commission, First District, regarding the plans of the com- 
pany for a moving platform subway. One plan under consideration 
is for a line under Broadway from Tenth Street to Forty-second 
Street, thus connecting the Interborough Subway with the proposed 
Broadway-Lexington Subway. Among those interested in this 
scheme are Robert Walker, president of the Rock Island Railroad; 
E. P. Ripley, president of the Atchison Railroad; Cornelius Vander- 
bilt; F. A. Delano, president of the Wabash, and Stuyvesant Fish. 

The Public Service Commission, Second District, has author- 
ized the Red Hook Light and Power Company, of Red Hook, 
Dutchess County, to take over franchises from John H. Sharpe in 
the towns of Germantown, Livingston and Clermont, Columbia 
County, and also to exercise the rights and privileges under these 
franchises. The Company is also authorized to execute a first 
mortgage upon all its property, assets and franchises to secure the 
payment of $150,000 in bonds, pavable in fifty years, bearing inter- 
est at five per cent. The Company is authorized at the present time 
to issue $10,000 of its bonds at not less than par in exchange for 
$10,000 first-mortgage, five-per-cent bonds now outstanding on the 
property of the corporation; also $60,000 of bonds to be sold at not 
less than eighty to pay for indebtedness incurred in the construc- 
tion of new lines and equipment. 

The Commission has approved the application of the Municipal 
Gas Company, of Albany, N. Y., for permission to extend its poles 
and construction for furnishing of electric light upon and along the 
Albany and Greene turnpike and intersecting roads in the town of 
Bethlehem from the line of the city of Albany south to the line’ of 
the town of Coeymans. The Company has received twenty-five appli- 
cations from persons in that territory who want this service and 
stated in its petition that the applicants had agreed to pay a mini- 
mum rate of $2 per month for electric current. 

The Commission has also authorized the Southern New York 
Power Company to issue $24,000 of its capital stock at par in pay- 
ment of all the property, assets and franchises of the former Wal- 
ton Electric Light Company, of Walton, N. Y., and $2,100 in pay- 
ment of all the property, assets and franchises of the Mulkins Elec- 
tric Light Plant, also situated at Walton. The Company in its 
application asked for permission to issue $40,000 common capital 
stock, par value $100 a share, to purchase franchises and property 
of Walton Electric Light Company. 

The Public Service Commission, Second District. has made an 
crder requiring the United Traction Company, of Albany, N. Y., to 
show cause before the Commission at the capitol, Albany, Tuesday, 
September 20, at 2 p. m.. why the Company should not purchase 
thirty large double-truck passenger cars for use upon its Pine Hills 
and West Albany lines, said cars to be purchased and put in use 
by January 1, 1911. This order follows the complaint made by the 
Common Council of the city of Albany and exhaustive investigation 
made by the Commissioners and their electric-railroad expert. 


COMMISSION NEWS FROM WISCONSIN. 


(Special Correspondence.) 


Upon application of the Sheboygan Light, Power and Railway 
Company the Commission has revoked the certificate of authority 
to issue $114,000 of bonds, granted January 24, 1910, and has 
now issued a certificate allowing the same company to issue $205,000 
of stock. The issue is to consist of 205 shares of common stock 
of tne par value $100 each. The stock is to be issued in exchange 
for an equal amount of outstanding indebtedness against the Com- 
pany, such indebtedness having been incurred by reason of the 
Company having expended its revenue for extensions and additions 
to ils property, 

The North Milwaukee Light and Power Company has been 
authorized to issue stock as follows: 500 shares of common stock 
at $500 each to pay outstanding indebtedness incurred by reason 
of additions to property made and for extensions in the future. 

At the request of the municipality of Jefferson the Commission 
has devised a schedule of rates for electric service to replace those 
now in force. The old rates were unsatisfactory to consumer and 
municipality alike. 

The investigation showed that while a reduction in rates 
might be offered, the rates should be readjusted so as to distribute 
more equitably the burden of expense: that the charge for street 
iighting should be increased in order that this branch of the service 
may have its just share of the total cost of operation. 

From an analysis of the operating expenses, the apportion- 
ment (excluding the consumption expenses) into capacity and output 
for both the commercial and the municipal lighting is as follows: 


CAPACITY OUTPUT TOTAL 
Commercial Lighting ............ $3,320.36 $2,745.75 $6,066.11 
Street Lighting .....ssessennsuen. 664.23 1,406.64 2,070.87 

$3,984.59 $4.152.39 $8.136.98 
Consumption cu5 e254 shaw ease be S24 492.85 $92.85 

$4,477.44 $8,629.83 
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The Commission has recommended a primary rate of sixteen 
cents per kilowatt-hour for the first sixty hours’ use per month of 
the active connected load and a secondary rate of ten cents per 
kilowatt hour for all current used in excess of the above amount. 
From an analysis of the consumer data the following classifications 
have been devised: 

In Class A, consisting of residences, rooming houses, public 
building, forty per cent of the total connected load is to be con- 
sidered active. 

In Class B, consisting of schools, churches and industrial 
establishments which close not later than 6 p. m., sixty per cent 
is to be considered active. 

In Class C. consisting of stores, offices, livery stables, banks, 
saloons, etc., seventy-five per cent is to be considered active. 

The Commission also recommends that the present practice of 
meter rentals be abolished and a uniform minimum bill of fifty cents 


substituted. 
IMPORTANT DEVELOPMENTS. 


(Special Correspondence.) 


PLAN NEW DAM FOR THE COLORADO.—The Hydraulic 
Properties Company of New York is considering the proposition of 
taking over the contract made by J. C. Dumont, of Austin, Tex., 
for the erection of a dam across the Colorado River there. M. R. 
Lyndon, an electrical engineer, has made an examination of the 
proposed site and other conditions and will make a favorable report 
to the Company. C. Frank Doebler, secretary of the Company, has 
also made an investigation of the proposition. If the Hydraulic 
Properties Company takes over the contract, it is probable that 
several changes will be made in the plans of the dam. The struc- 
ture which the Company builds has fewer gates than the one 
planned by J. C. Dumont, and hag the power house at one end in- 
stead of in the center of the dam. The proposed dam, which will 
replace the one destroyed ten years ago, will cost $1,000,000, will 
be sixty-five feet high and will generate 5,000 horsepower. D. 


POWER PROJECT AND A NEW TOWN.—A town known as 
Metaline Falls, Wash., is being built in the Pend d’Orielle country, 
125 miles north of Spokane, by wealthy Spokane men. The town 
will have as its chief industries a cement mill, costing $1,000,000, 
now under construction, and a 10,000-horsepower electric plant, 
nearing completion. The town is at the junction of the Pend d’- 
Oreille River and Sullivan Creek, where in addition to an abund- 
ancee of water power, timber, mineral and other undeveloped re- 
sources, there is a mountain of limestone and clay. from which 
the Inland Portland Cement Company and the Metaline Brick Com- 
pany will manufacture commercial products. Mr. Larson estimates 
that the water-power plant and rights will cost $375.000. The 
water is brought down through a tunnel for a distance of 1,600 feet 
and has a head of 470 feet. The tunnel, driven through a cliff. 
is lined with concrete the entire distance. In addition to the 
cement and brick plants there will also be a sawmill. 


LIGHTING AND POWER. 


(Special Correspondence.) 
STEPHENS, ARK.—E. R. Smith, of Trinity, Tex., will estab- 


lish an electric light plant here. P. 
WOODWARD, OKLA.—This city has voted bonds for the con- 
struction of an electric light plant. P. 


ELBERON. GA.—This place is planning a system of ornamental 
street lighting tor the main thoroughfare. 

LEWISBURG, PA.—The Kelly Township Electric Company has 
been incorporated with a capital of $5,000. 

ST. LOUIS, MO.—The Southern Electric Company has been 
incorporated with a capital stock of $6,000. P. 

MONTICELLO. IOWA.—The Monticello Electric Light Com- 


pany is about to begin the erection of a lighting plant. P. 
HAZEN, ARK.—The Hazen Power and Light Company has 
been organized and will construct a power plant at once. P. 


ROCHESTER, MINN.—The Utility Board has petitioned the 
council for $5,000 for improvements in the electric light plant. C. 
SPUR, TEX.—For the first time this town is lighted by elec- 
tricity. The lighting plant was put in by S. M. Swenson & Son. 
MARTINS FERRY, O.—It is expected that the electric light 
plant will be equipped for operation by November 1, at the latest. 
ST. PAUL, MINN.—The Electric Light Company has been 
granted a franchise in West St. Paul and will begin extending its 
lines at once, P. 


GRAND RAPIDS, MICH.—The Aiia: Chalmers Company has 
been awarded the contract for the equipment at the new lighting 
Station for $28,220. 

MADRAS, ORE.—The Newport Engineering Company of Port- 
land has app lied for a franchise to install and maintain an electric 
lighting plant here. A. 

LIBERTYVILLE. ILL.—The North Shore Electric Company is 
installing the tungsten street-lighting system through the residence 
portion of the city. 


SAN FRANCISCO, CAL.—The San Francisco Gas and Electric 


b 
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Company is planning to build a reinforced-concrete battery house 
at the cost of $10,000. A. 

FERGUS FALLS, MINN.—An effort is being made to induct the 
Otter Tail Power Company to install an auxiliary steam plant to 
furnish electric current. C. 

BAINBRIDGE ISLAND, WASH.—The Bainbridge Development 
Company has been granted a franchise to distribute electric power 
for heat and light throughout this island. A. 

SAN FRANCISCO, CAL.—The Downtown Association will in- 
stall 140 electroliers at the cost of $16,000, in the downtown dis- 
trict. Work will commence next month. A. 

WHEELING, W. VA.—The Consumers’ Electrical Company has 
engaged engineers to plan its electrical plant. The completed plant 
will cost between $700,000 and $900,000. 

FARIBAULT, MINN. À 
range to supply the city with electric light and power from a plant 
being constructed at Cannon Falls, Minn. C. 

PRINCEVILLE, ILL.—By unanimous vote the municipal elec- 
tric light plant was recently sold to E. L. Brown, of the Elmwood 
Electric Light Company. The price was $3,000. 

SAN BERNARDINO, CAL.—Claiming that the electric light 
service of this city is costing too much, the Santa Barbara Mer- 
chants’ Protective Association is urging a municipal plant. A. 

DECATUR, ILL.—The contract for installing a new condenser 
at the city light plant has been let to the Henry Worthington Com- 
pany of St. Louis, for $4,307. Z. 

HOPE, KANS.—Although the contract has not yet been signed 
this place will probably be supplied with electric power from Her- 
rington. Bonds will probably be voted to secure this improvement. 

NORTHBORO, MASS.—The Woodside Woolen Mills are now 
being operated by electricity supplied by the Marlboro Electric 
Light Company. The motor installation is giving great satisfaction. 

COQUILLE, ORE.—The Coquille Electric Company is installing 
a new electric power plant to take the place of the machinery re- 
cently burned. The plant will be ready for use early in October. 


TACOMA, WASH.—It is announced that the contract for the 
construction of the municipal electric substation to be erected in 
this city will be awarded to Blows & Tuel on their bid of 
$103,874. A. 

CADIZ, KY.—Alexander Bros., of this place, bought the electric 
light franchise which was recently ordered sold by the city council, 
and it is probable that they will begin the erection of a plant within 
the near future. 

PORTLAND, ORE.—The Pacific Power and Light Company is 
preparing to spend between $500,000 and $600,000 on the construc- 
tion of 200 miles of electrical transmission lines in Eastern Oregon 
and Washington. A. 

NASHVILLE, TENN.—The Fast Tennessee Electric Light and 
Power Company has been incorporated with a capital of $100.000 
by J. W. Adams, George B. Adams, H. Crumbliss, Jr., J. K. Hodges 
and John S. Beck. 

UPLAND, CAL.—The Pacific Light and Power Company is put- 
ting in a power line from Sixteenth Street directly north to Wine- 
ville, a distance of eleven miles. A power house is to be erected in 
the vicinity of Cucamonga. 

LYONS, N. Y.-—The Wayne County Gas and Electric Company 
has asked for a perpetual franchise to erect poles and stretch wires 
through this place. At present some of the Company's lines are 
Operating without franchises. 

LOS ANGELES, CAL.—The City Council has passed an ordi- 
nance providing for the issuance of $3,500,000 of electric-plant bonds 
for continuing work on the aqueduct system from a point in Owen 
River Valley to San Fernando Valley. 

QUINCY, ILL.—At a recent meeting of the Civic Improvement 
League it was decided that ornamental street lights should be in- 
stalled here. An ornamental-street-lighting committee was elected, 
with Charles Rosenheim as chairman. 

SPOKANE, WASH.—H. H. Shallenburger, of the International 
Lead and Iron Company, announces that he and his associates will 
install a 65,000-horsepower hydroelectric plant on the Salmon 
River. A. 


COOKEVILLE, TENN.—An electric light plant has been ın- 
Stalled at Baxter, this county, and practically all of the business 
houses and residences in the town have been wired. There are 
now four towns in this county which have electric lights. 


BONNY EAGLE, ME.—A hydroelectric plant is to be built here 
by the Consolidated Light Company of Maine. The plant, which 
is to be built on the same plan as the one at West Buxton, will 
have a generaling capacity of from 4,000 to 6,000 horsepower. 

GREENVILLE, TEX.—The new electric light plant of this city, 
Which was built and equipped at a cost of about $100,000, was 
Started up recently. The current was turned into the street arc- 
aries system and was later turned on in the business section of the 
city 

SANTA BARBARA, CAL.—J. M. Williamson has been awarded 
the contract for building an addition to the power house of the 
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Santa Barbara Gas & Electric Company. The building is to be 50 
by 100 feet, one-story with brick walls and galvanized-iron roof and 
will cost $7,709. A. 

LEAD, S. D.—The Homestake Mining Company let the contract 
to the Westinghouse Electric and Manufacturing Company, of Pitts- 
burg, Pa., for the equipment of its new power house in Spearfish 
Canyon. More than 4,500 horsepower will be developed and the 
plant will cost over $1,000,000. C. 

TRINITY CENTER, CAL.—Work has been begun on a new 
power plant for the Bonanza King mine to replace the one destroyed 
by fire nearly two years ago. The new plant is smaller than the 
old. It is planned to have the power plant completed so that mining 
can be resumed before winter. 


DUNKIRK, N. Y.—The board of water commissioners has 
opened bids for new boilers to be placed in the municipal water and 
electric light stations. The bids were referred to committee of 
whole to examine and report. The board is figuring on building a 
large addition to the power station. 


NORTHFIELD, MASS.—At a special town meeting it was 
voted to install a street-lighting system at a yearly expense of not 
over $1,200. The committee appointed finds the proposition offered 
by the Greenfield Electric Light and Power Company to be the most 
feasible and it is probable that it will be accepted. 


NEWINGTON, CONN.—The Housatonic Power Company is to . 
extend its service in Newington from the new Children’s Home 
through Cedar Street to Ridge Road, thence northerly to the Tuber- 
culosis Hospital, where 475 lights have been installed. The com- 
pany is also extending its service in Stanley Quarter, 


CHARLOTTE, N. C.—Work is now progressing rapidly on a 
new power line from Concord to the Bala cotton mill, which is sit- 
uated on Coddle Creek about four miles from Concord. The line ex- 
tends from the substation of the Southern Power Company here to 
the Bala mill. The line is well under way and will be completed 
soon. | 
NEW CASTLE, IND.—Plans for the new power house to be 
erected by the Terre Haute, Indianapolis & Eastern Traction Com- 
pany have been approved and work will commence soon, The 
power house building will cost $280,000, according to the permit, 
and the Bedford Stone and Construction Company has the general 
contract. 

GALVA, 1LL.—The Commercial Club of this city, at a recent 
meeting, adopted resolutions advocating the sale of the city electric 
lighting plant to a private company. The purpose underlying this 
movement for the sale of the plant is to obtain commercial service 
with all-day power. The municipal plant has been operated for 
street lighting only. 

MARLIN, TEX.—A deal has been closed whereby I. J. Nathan, 
owner of the electric light and ice plant here, also becomes owner 
of the electric light plant at Rosebud, having purchased same from 
a stock company for which M. M. Kemp has been manager. Mr. 
Nathan will improve the plant and add an ice factory, operating 
beth in conjunction. 


LOS ANGELES, CAl.—The Midway Light and Power Com- 
pany has been incorporated by H. L. Dearing of this city. E. F. 
Hughes of Sierra Madre, Herbert Williams of Pomona, N. J.. Goudge 
of Alhambra and C. L. Chandler of South Pasadena, with a capital 
stock of $250,000. Plants will be located in Maricopa and Moran, 
Cal., and the head office will be in Los Angeles. 


SHARPSBURG, MD.—This city has accepted the proposition 
of the Antietam Electric Power Company to Install electric lights 
here. A number of business places and private residences also 
will be supplied with current for lighting by the Company. Work 
on the construction of the line from the Company's plant, near 
Breathed's to this place, has been commenced. 


NEENAH, WIS.—Work on the construction of the big power 
house and the transporting apparatus at Gardner dam, above Shaw- 
ano on the Wolf River, will start within a short time. The power 
to be generated there will be under the control of John T. Beggs of 
Milwaukee. The franchise held by Mr. Beggs specifies that con- 
struction work shall be under way within a year. 


ALTOONA, PA.—Arrangements have been completed between 
the Altoona Chamber of Conimerce and the Penn Central Light and 
Power Company for the lighting of Eleventh Avenue between 
Eleventh and Bridge Streets by the boulevard system. According 
to the contract that has been made the pedestais will be placed 
seventy-five feet apart and each will carry five lamps. 


OWOSSO, MICH.—A resolution is to be introduced here pro- 
viding that the city establish an electric lighting plant in conne- 
tion with the water works. The plant will cost about $30.000. and 
it is estimated that it will save the city from $3.000 to $5,000 a vear, 
The city is now a patron of the Commonwealth Power Company, 
whose rates, in the view of many people, are too high, 


SODUS, N. ¥.—Announcement has been made by the Sodus 
Gas and Electric Light Company that a decision had been reached 
by the board of directors to extend the lines of the company to 
Pultenyville from Williamson, a distance of about four miles. A 
large flouring mill has agreed to discard steam for electricity, and 
the village of Pultenyville has asked for street lights. 
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PORT TOWNSEND, WASH.—The Olympic Power and Develop- 
ment Company has been incorporated by Thomas T. Aldwell, of 
this city, with a capital stock of $1,000,000. The first plant of the 
company is to be built on the Elwah River, sitxy miles from here, 


at a cost of $500,000, approximately. Work on this plant has 
= already been started. A. 


COMFORT, TEX.—Steves & Stahmank have just finished a 
200-foot well on which they will place an eight-horsepower gasoline 
engine and electric generator for twenty-five fans on their place 
of business on Seventh and High Streets. Besides that they will 
put up a steel tower thirty feet high with a 10,000-gallon water 
tank with pumping outfit and pipes all over the place. 


GENEVA, N. Y.—The Common Council has entered into a con- 
tract with the Geneva-Seneca Electric Company for the lighting 
of the city for a term of five years. Arc lights are to be furnished 
for $70, and forty-candlepower incandescent lamps at $18 a year. 
In addition to the contract, the Geneva-Seneca Company was 


granted a franchise to do a lighting business in Geneva for fifty 
years. 


ORTONVILLE, MINN.—The Minnesota River Improvement and 
Power Company, of which John R. Diers, of Blakeley, Minn., is sec- 
retary, has plans for the construction of three power plants, on the 
upper Minnesota River, to generate 25.000 horsepower. The con- 
struction work will amount to $1,000,000 and the cost of the instal- 


lation of the electrical apparatus, generators and wires to another 
million dollars. 


WASHINGTON, D. C.—The Catholic University of ERN is 
about to erect a new power house and engineers’ school in Michi- 
gan Avenue, near Brookland Avenue, Brookland. It will be con- 
structed of brick, stone and steel, with reinforced concrete, at an 
estimated cost of $50,000. T. H. Poole, architect, prepared the 
plans, and the Boyle-Robertson Construction Company will do the 
construction work. 


SAN DIEGO, CAL.—The La Paz Water and Power Company 
has been incorporated for the purpose of acquiring the stock and 
properties of the Compania de Luz y Fuerza de La Paz, a Mex- 
ican concern. The total capitalization of the concern, as set forth 
in the articles of incorporation, is to be $500,000, divided into 5,000 
shares of $100 each. The life of the corporation is stated as fifty 
years in the articles. 

OREGON, ILL.—The new machinery at the power plant here is 
now in operation and current will soon be turned on the Franklin 
Grove, Amboy and Crompton lines. The Polo line will be ready in 
a few weeks and the company can then dispense with the steam 
plant there. About $150,000 has been spent in inıprovements this 
year and plans have been made involving the expenditure of an 
equal amount for next year. 


MOUNT PLEASANT, N. Y.—Articles of ieoor have been 
filed by the Philips-Manor Electric Light Company to supply elec- 
tricity, light, heat and power and do business in the village of 
North Tarrytown and the town of Mount Pleasant. The capital stock 
of the company 
min, Tarrytown; David Elder, Staten Island, and Holmes V. M. 
Dennis, Jr., New Brunswick, N. J. T. 


KANSAS CITY, KANS. —An election will be held to decide on 
voting bonds for the construction of an electric light plant, if the 
Supreme Court decides that the c.ty has not already too great an 
indebtedness. If the supreme court rules that the present water 
works are an asset an election to vote bonds for the construction 
of an electric light plant can be called immediately. The service, 
wires, poles, etc., of the present light company can be bought and a 
plant erected at a cost of $350,000. 


SALT LAKE CITY, UTAH.—The Utah Hotel Company's power 
plant is now being constructed at an estimated cost of $165,000 on 
a site near the Tabernacle. It will furnish power, light and heat 
to the Tabernacle, Assembly Hall, Temple, L. D. S. University 
buildings, Bishops Building, Hotel Utah, Deseret Gymnasium, Des- 
eret News Building, Vermont Building, and contemplated extensions 
would include the Lion House and other buildings. The Trent 
Engineering and Machinery Company of this city has the contract 
for the undertaking. 


THOMAS, W. VA.—The Davis Coal and Coke Company is erect- 
ing a central power plant to generate electrical power for all mines 
located in this district. Twelve mines are to be benefited by this 
installation, Contracts have already been placed for all members 
needed in connection with this station and actual construction 
work is now under way. All work will be completed by February 
1, 1911. The electrical plant is to consist of three Curtis turbo- 
generators, with a capacity of 2,500 kilowatts. Power will be trans- 
mitted at 6.600 volts. 


FALL RIVER, MASS.—Charlton Mills have awarded contracts 
for finishing and installing the power plant, partly to the Provi- 
dence Engineering Works and partly to the Westinghouse Electric 
and Manufacturing Company. The Providence works will install 
a Rice and Sargent cross-compound steam engine of 10,000 horse- 
power, to be used in operating most of the main mill. The West- 
inghouse Company will install a low pressure turbine of 8&50-horse- 
power to be used in developing electrical power for operating the 
weaving mill, elevators and for some of the spinning. 
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ELECTRIC RAILWAYS. 
(Special Correspondence.) 


TACOMA, WASH.—The Northern Pacific Railway Company has 
been granted a franchise to maintain poles and string wires for the 
transmission of electric power in Railroad Avenue. 


JANESVILLE, WIS.—The sheriff’s sale of the Janesville Street 
Railway has been postponed until Monday, September 26. It is 


probable the Rockford & Interurban stockholders will be the pur- 
chasers. Z. 


SAN PEDRO, CAL.—H. E. Huntington will this year construct 
an electric line connecting this town with Redonda Beach. The line 


will be built along the cliffs overshadowing Point Vicente and 
Point Fermin. 


LOS ANGELES, CAL.-—An ordinance has been passed granting 
Robt. Marsh and John Howse permission to abandon a portion of 


their street railway franchise commencing at Vermont Avenue and 
Thirty-ninth Street. 


POMONA, CAL.—H. C. Dunn, of Los Angeles, has been granted 
the contract for laying steel rails for the Pacific Electric Railroad 
between Claremont and Upland, Cal. The work is to start 
soon, A. 


SPRINGFIELD, ILL.—The formal opening of the Illinois Trac- 
tion System’s new bridge across the Mississippi River at St. Louis 
will take place about November 10. Cars will be running across 
about October 1 but the formal exercises will be postponed. Z. 


QUINCY, ILL.—The Quincy Railway Company of Qunicy has 
been incorporated at Springfield with a capital stock of $50,000 to 
own and Operate a street railway. The incorporators are W. B. 
McKinley, H. E. Chubbuck and W. J. Achelpehl. This is the com- 


pany, a part of the McKinley interests which already operates the 
system here. 


LOGAN, UTAH.—The County Commissioners of this county 
have granted to Leo Neilsen and his associates a franchise for an 
interurban electric railway from Wellsville through Hyrum along 
the east edge of the valley, through Hillville and Providence to 


this city, and from Logan through Greenville and Hyde Park to 
the Idaho state line. A. 


PASADENA, CAL.—The stockholders of the Pasadena Rapid 
Transit Company will hold a meeting in October for the purpose of 
creating a bonded indebtedness of $3,000,000 which is to be used in 
securing the balance of the right of way between here and Los 
Angeles and to purchase power house and depot sites for the pro- 
posed electric line. President Horace Dobbins states that the con- 
struction work will commence this winter. 


BRYAN, TEXAS.—The Bryan-College Interurban Company, 
which operates an electric line between Bryan and College, is plan- 
ning to extend its road into the Brazos River bottoms, connecting 
with several small towns and traversing a very rich farming dis- 
trict. The company is now preparing to extend its line over the 
streets of Bryan and to run a loop line around the outskirts of the 
city. O. E. Gammill is manager of the Company. D. 


SPRINGFIELD, ILL.—The first of the new electric engines 
recently constructed and placed in service by the Illinois Traction 
System, was given a trial run between Lincoln and Mackinaw with 
six cars of gravel, and attained and held the speed for the entire 
distance of the limited cars of the system. These engines will 
uot Only be used in freight service, but will be used for the pulling 
of passenger trains on special occasions when etxra cars are 
needed to handle large crowds. Z. 


GREENVILLE, TEX.—Greenville is now sure of having a 
modern electric street-car system, to be built and maintained by 
S. A. Price and associates of Dayton, Ohio. The franchise is for 
fifty years. It is expected that work will be commenced on the 
building of the street car line at an early date. The capitalists 
say it will take between $200,000 and $250,000 to build the sys- 
tem. The officers will be Albert Emanuel, president; L. A. Clark, 
vice-president, and W. F. Briedenbach, secretary-treasurer. 


GETTYSBURG, PA.—The Washington, Frederick and Gettys- 
burg Railway Company has commenced to erect power houses 
and electrify that line at a cost approximating $300,000. The 
road, which is now a steam one, runs from Frederick to Thur- 
mont. It is planned to continue the line to this city via Emmets- 
burg. It is already possible to zo from Winchester and Berryville 
through Martinsburg and Hagerstown to Waynesboro. and Pen 
Mar. The building of the new link would make it possible to 
reach Frederick, from which a line is already in operation to 
Washington. 

READING, PA.—Bovyertown trolley cars from Reading may 
soon run through to Pottstown, and there is a possibility that an 
express service will be inaugurated between Reading and Phila- 
delphia over the Oley Valley, Boyertown and Pottstown and 
Schuylkill Valley lines to Wissahickon Station, Philadelphia. Ne- 
gotiations are said to be pending so that the Oley Valley cars can 
cross the Colebrookdale Railroad in Boyertown, which so far is 
the only break in the continuous route. This express and through 
car service is to be modeled after the one now in operation on the 
Liberty Bell route from Philadelphia to the slate regions. 


September 24, 1910 


TELEPHONE AND TELEGRAPH. 
(Special Correspondence. ) 


MISSOULA, MONT.—The Montana Independent Telephone 
Company is arranging to complete its circuit to Mullan, Idaho. C. 


CHOTEAU, MONT.—The Automatic Telephone Company will 
overhaul its exchange and make other improvements in its system. 


ABERDEEN, WASH.—The Pacific States Telephone and Tele- 
graph Company has laid plans for the expenditure of $90.000 in 
improvements next year. C 


GONZALES. TEX.—The Gonzales Telephone Company is pre- 
paring to move its local headquarters. A new switchboard carrying 
1,000 drops will be installed. 


WHEELING, W. VA.—The Bell Telephone Company has se- 
cured the right of way to reach Shadyside and will soon install a 
line to that place. A telephone exchange will be installed. 


SAN FRANCISCO, CAL.—The Alaska Steamship Company has 
contracted with the United Wireless Telegraph Company for the 
equipment of the steamer La Touche with a one-kilowatt plant. A. 


NEW YORK. N. Y.—The Olean Interstate Telephone Company 
has been incorporated with a capital of $50,000 by E. M. Earley, 
Geo. A. Larkin, both of Olean, N. Y., and E. L. Campbell, Little 
Valley, N. Y. 

ST. PAUL. IND.—The St. Paul Telephone Company has been 
incorporated with a capital stock of $2,400 to maintain a telephone 
exchange and lines. The incorporators are: Louis Opfer, Henry 
Moeller, Jacob Yund, Henry Pfer, Jr., and William Wiseman. Z. 


SPRINGFIELD. O.—The Central Union Bell Telephone Com- 
pany is now receiving material for extensive repairs and additions 
to its outside plant. The capacity of the switchboard will also be 
increased. The plant has been practically rebuilt twice during the 
past eighteen years. 

FRANKLIN, TEX.—The Franklin Telephone Company is mak- 
{ng extensive improvements in its local telephone service. Old 
poles are being taken down and large new ones erected in their 
places. A new and more commodious switchboard is to be put in 
and the service improved generally. 

FLAT ROCK, W. VA.—A charter has been issued to the Flat 
Rock Independent Telephone Company, which is capitalized at 
$5,000. The incorporators are: O. D. Dent, of Flat Rock; J. E. 
Carson, of Greer: G. W. Board, T. J. Coleman, of Letart; H. A. Ger- 
lach, C. W. White and S. A. Smith of Leon. 

GREENSBURG, IND.—An arrangement has been perfected 
whereby the local Independent Telephone Company will take over 
all the local phones of the Bell Telephone Company, while the 
latter wil] handle all the long distance messages. A new automatic 
switchboard will be installed at a cost of $16,000, but this will 
reduce operating expenses, as only five operators will be required 
where now twenty-three are employed. 

ALTOONA, PA.—A force of men is now at work placing addi- 
tional cables and extending the conduit system of the Bell Tele- 
phone Company in the city. A city ordinance makes it obligatory 
on the part of public service corporations using wires to have all 
their plant within the fire limits under ground before May, 1912. 
The company now has 5.800 phones in service in this vicinity, in- 
cluding those in use by the Railroad Company. 

BLOOMFIELD, IND.—The Linton Mutual Telephone Company 
has filed articles of incorporation. The object of the company is 
to establish and operate an independent telephone system in the 
counties of Green, Clay, Sullivan, Vigo, Knox, Monroe, Owen and 
Clay, the principal office being at Linton. The directors for the 
first vear are David P. Scott, Thomas E. Harris, Warren Tinstman 
and George F. Chapman. The capital stock is $10,000. 

HUNTSVILLE, ALA.—Twelve thousand dollars will be ex- 
pended here by the Southern Bell Telephone and Telegraph Com- 
pany for the improvement of its system in Huntsville. The improve- 
ments will consist almost altogether of outdoor work. such as cables 
and changing the wires to the interior block system. Practically 
all of the poles will be removed from the business center of the 
city. Every outside wire that it is practical to remove will be 
eliminated. 


INDIANAPOLIS, IND.—The Central Union Telephone Company 
has installed an unusual kind of telephone system for the Penn- 
sylvania Railroad round-house station in this city. The telephone 
system has twenty-eight stations, one in the home of each member 
of the crew. When there is a call for the crew the operator of the 
round house can instantly connect all the twenty-eight instruments 
and by turning a magneto can ring all twenty-eight of the telephones 
at one time and can give the’ message to all of them at once. This 
will prove advantageous in getting a crew out quickly. S. 


TUCUMCARI, N. MEX.—J. R. Wasson, president of the Tucum- 
cari Telephone Company, announces that the line which is partially 
completed from this city to Amarillo, Tex., will be discontinued, 
since arrangements have been made with the Bell Telephone Com- 
pany to run a line to this city from Santa Rosa, the present ter- 
minal, and through to Dalhart. Tex., thus giving connection with 
Amarillo and obviating the necessity of building the latter line. 
The local office will be made a toll office for the Bell Company. 
The completed portion of the line will be used for rural service. 
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ELECTRICAL SECURITIES. 


During the past week there has been a general feeling that the 
better conditions which are now prevailing will be permanent. 
Twice as many stocks were sold as during the previous week, and 
three times the number of bonds were dealt in. The report of 
copper stocks abroad was favorable. Exports of this metal in- 
creased and prices held firm. The market for steel and iron shows 
improvement. Inquiries for rails show that western roads should 
shortly place some large orders. Money shows further improve- 
ment. The surplus reserves shown in Saturday’s bank statement 
are substantially double the amount held at a corresponding time 
last year; call and time money are easier. 

At the annual meeting of the American Railways Company in 
Camden, N. J., directors were re-elected. The annual report was 
approved.. 

Chicago City Railway earnings last month were 1.52 per cent 
more than for July, which were four and one-half per cent more 
than June. Monthly statements for last year were not published, 
but last month’s increase over a year ago was 8.75 per cent. Total 
gross for May, June, July and August combined was $3,390,271. 

The daily average traffic of the Metropolitan Elevated of Chi- 
cago this month is estimated at 163,000 passengers, or 18,783 more 
than a year ago, and a high record for any month. Some of the 
directors favor an increase in the dividend on the preferred early 
next year if travel continues good. It is also estimated that the 
year’s earnings will equal the full five per cent on the preferred 
and about two per cent on the common. The preferred now gets 
three per cent. 

DIVIDENDS. 

Bangor Railway and Electric Company; regular quarterly one 
and one-half per cent, payable October 1 to holders of record 
September 15. 

Bell Telephone Company, of Canada; regular quarterly divi- 
dend of two per cent, payable October 15 to stock of record Sep- 
tember 24. 

Butte Electric and Power Company; common dividend of one 
and three-quarters per cent, payable October 1; preferred dividend 
of one and one-quarter per cent, payable November 1. 

Duluth Edison Company; quarterly one and one-half per cent 
on preferred, pavable October 1 to holders of record September 21. 

Electrical Securities Corporation; regular semiannual two and 
one-half per cent on preferred, payable November 1 to stock of 
record October 29. Regular quarterly two per cent on common, 
payable September 30 to stock of record September 30. 

Manhattan Railway Company; guaranteed quarterly dividend 
of one and three-quarters per cent, payable October 1 to stock of 
record September 15. 

CLOSING BID PRICES FOR ELECTRICAL SECURITIES IN THE LEADING EX- 
CHANGES AS COMPARED WITH THE PREVIOUS WEEK. 


NEW YORK. Sept. 19. Sept. 12. 
ANIs=Chalmers: COMMON: o.6 cee c64 ose Gn taanea e baw ghee ys 8 8 
Allis=Chalmets. preferred vy. .245 3468 Oe sede eb awe ES ee Gg 29 B01, 
Amalgamated Copper > 20 a6 owas oes 6 ae 0 Hb a OS we eed 63 6314 
American Tel & (ables eset ol eee Ss ahd vaiwels be sw bois date Xi) s0 
American “Vek: ade “Peles 6 cece Re Seo aa be aaa ke 12421, 1341% 
Brooklyn «Rapid Transit... 00... 000. cee cee eee ennaa aa 754 Gite 
General Electric ........66. Dig asthe Snchaxe Stain sie ake bee desde aoe mane end 142 1402, 
Interborough- Metropolitan Common coo... eee ee eee 21', 177a 
Interborough-Metropolitan preferred ........0 0.0.00. eee nd ay 483, 
Kings “Counts: Ie Cris. cca ere dwt bate a yea ew Oe ees 122 p 
Mackay Companies i Postal Telegraph and Cables) common Ss Rly 
Mackay Companies (Postal Telegraph and Cables) preferred 73% TRl» 
Manhattan Ele tated o ireesi Has aay See SERA a ee ek ye 13334 129 
Metropolitan Street TRHIIWAaN, o..5 6.6. ke be eae wee nea *is #18 
New York & New Jersey Telephone... ... 00.0.0... 0.0002 wee 103 1023 
ES, “Steel CMM ONea 656 tie eo Sow ed Soda he e a a a Are aie aby: HT hy GS1q 
U, S. Steel preferred. ssc dhe asses toe ee ewes een Bo aGs se ian 115%, 116 
AV eter: Anton — cosas soos see ae Ss Aw eh a a ate Snead. ek 64o 6: 
Westinghouse COMMON 2. ene eis ees OL 4 0e8 sree saG es ks esas 59 RSI, 
Westinghouse: preferred ......suusserssesosnsscsenesenaanso e125 bald Ba 
Last price quoted. 
BOSTON, Sept. 19. Sept. 12. 
American Te @ “Telit os: icou cess Dear one baled eed aes 13434 1341, 
Edison Elec, THluminating...........00. 0. cee eee eee nenoru. Ma) aS 
General FlectriE (sconce tee ooh SRS ee ak OS Aes eS 142 1401, 
Massachusetts Electric common. ....... cc ee ee ee eens I7 17% 
Massachusetts Eleetric preferred...... oss ci eee RI Al 
New England Tele plone sic ce .5oe6 tbe 60555 8 oa BOs cake daar 130 130 
Western Tel. & Tel, POMMONR. 26 os elude baw de ewed eadwes 15 14%, 
Western Tel. & Tel. preferred... ccc. cece cee eee eens S3 g3 T 
PHILADELPHIA. 
Sept. 19. Sept. 12, 
American RailWaySs „...sssessssessesneseeressosenseecnnn.. 421, 42 
Electrice Company of America...... 0... cee ee eee cece lilt 113, 
Electric Storage Battery COMMON, ...... cece eee eee ee een 1 ATIG 
Electric Storage Battery preferred. ooo... ........0...00005 47 Cu 
Philadelphia Electrice ...sassossenassensenunsroeresernaan. 15014 15 
Philadelphia Rapid TransSit............ iy Sala a EEEE 1743, 1814 
Philadelphia Traction .coswsk ces bos see Monee es Soe hoes hes 813, g4 
Cnimr Traction erroi eura aa eE ne See Hane DASA G 42% 4214 
CHICAGO. 
Sept. 19. ? 
Chicago: Ratways, Series 1... tinea g ewe eae ees ohare i 60 Aa 
Chicago Railways, Series 25 ces sai eer ee iweb bee eee. 13% 16 
Chicaro SIS “aide Sone eit ewes a eo reer oY eae 41, 4 
Chicago Telephone 45.86 ce08 05 656 eee ek s b 4 ad Some eee. 118 11; 
Commonwealth EAISon .eaesnosuearansensoosenracna nennou. T1145 te 
Metropolitan Elevated COMMON...........00 eee cece eee eee 1S” 10 
Metropolitan Elevated preferred. oo... 0... eee e cece aee 61 t Ra 
National Carbon COMMON... 2.0... ccc eee ew ee eee ence ewes t22 118 
National Carbon preferred. ....... 0... cc cece ee eee eee 119 1180; 
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PERSONAL MENTION. 


J. A. MURRAY, for a number of years manager of the Bara- 
boo Telephone Company, has purchased a third interest in the 
plant at Prairie du Chien, Wis., and will move to that city, taking 
control of the property on October 1. 


THOMAS A. EDISON will exhibit the Edison poured-cement 
house for the first time at the cement show which is to be held 
at Madison Square Garden, New York, December 12-14. Mr. Edison 
has consented personally to install and supervise the exhibit. 


WILLIAM G. McADOO is ill at St. Vincent’s Hospital, New 
York City, where he is recovering from an operation for appen- 
dicitis. Mr. Mc Adoo’s letter to the Public Service Commission 
embodying his company’s proposal to build a subway from Broad- 
way and Thirty-third Street through Broadway, University Place, 
Wooster, and Church Streets to the Hudson Terminal at Cortlandt 
Street, was dated September 12, only four days after he underwent 
the operation from which he is now recovering. The news that he 
was ill came out only after the Commission had made public his 
latest subway proposal. 


FRANK C. MASON, former superintendent of Police Telegraph 
oí Brooklyn, and a well known telegraph man, had as his guests 
recently at his farm at Washington Mills, near Utica, N. Y., a 
number of electrical gentlemen, some of whom were returning from 
the convention of Municipal Electricians at Rochester, N. Y. Mr. 
Mason welcomed his visitors at the Utica station with a new air- 
ship, bi-plane tpye, and took them to Glen Alex Farm in it, the 
team that hauled it making very good time. Among the visitors 
were W. L. Candee, George T. Manson, Frederick Pierce of New 
York, F. W. Sessions, and M. W. Van Auken, of Utica. 


WALTER I. SWEET, of Port Richmond. N. Y., has been ap- 
pointed assistant chief of the Division of Telephones and Tele- 
graphs, to be in charge of the New York Office. Mr. Sweet is forty- 
five years of age and has had extensive experience in telegraph, 
railroad and telephone service. In 1906 he was district manager of 
the Jersey City district of the New York and New Jersey Tele- 
phone Company and two years later, because of the merger of the 
functional and territorial organization with the New York Tele- 
phone Company, became local agent in charge of the commercial 
department of the Company. He was the senior officer of the Com- 
pany in that district. 


HUGH A. BROWN has been appointed manager of the Chicago 
office of the Garwood Electric Company with offices at 555 Old 
Colony Building. Mr. Brown has during the past eight years been 
uctively engaged in the sale of electrical machinery in Chicago and 
Cineimnati. The appointment is considered a well-timed one for 
the Garwood Electric Company is now giving particular attention 
to special designs of direct-current motors and dynamos in addition 
to its complete line of standard “C & C” apparatus. Mr. Brown 
brings a technical training to this work, and the Company is 
anxious to take up special applications of motors and generators 
for any industrial purpose. 


OBITUARY. 


MICHAEL FRANCIS CUSHING, manager of the east division 
of the New York Telephone Company, comprising Suffolk and Nas- 
sau counties, and for thirty years with the Company, died Septem- 
ber 12 at his home in Brooklyn after a week’s illness. He was born 
in South Brooklyn, March 21, 1862. 


NEW INCORPORATIONS. 


ST. LOUIS, MO.—The Southern Electric Company has been 
incorporated with a capital of $6,000, by Wilfred Hearn, W. H. 
Close, and C. Schnyder. The firm will deal in electrical supplies 
of all kinds, 

INDIANAPOLIS, IND.—The.Hoyt Electric Company, capitalized 
for $50,000, has incorporated to manufacture and sell all kinds of 
electric devices and supplies. The directors are E. S. Vancamp, 
E. V. H. Shockney and E. T. Hoyt. S. 

CHICAGO, ILL.—The Edison-Beach Car Company has been 
incorporated with a capital of $5.000 to manufacture electric bat- 
teries and appliances. The incorporators are William W. Wheatley, 
L. Wheatley and William S. Gore. 

BEAUMONT, TEX. —The Neches Electric Company was re- 
cently incorporated and will do a general electrical contracting 
business. This company is a result of a consolidation of the 
Christopher Klectrie Company and the Neches Electric Company. 

ALEXANDRIA, IND.—The Freeman Manufacturing Company 
has incorporated with a capital stock of $15.000. The company 
proposes to manufacture generators, heating and lighting apparatus 
and appliances. Albert S. Freeman, Virgil S. Day and V. H. Day 
are directors, S. 

NEW YORK. N. Y.—The Straight Filament Lamp Company has 
been incorporated, with a capital of $300,000, to manufacture and 
deal in electric lamps, fitxures, etc., and to do electrical work of 
all kinds. The incorpcrators are: Fredk. W. Greenfield, Stuart L. 
Jaffray and William S. McCartney, all of New York City. 
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FOREIGN TRADE OPPORTUNITIES. 

(From Daily Consular and Trade Reports, issued by the Bureau 
of Manufactures, Washington, D. C. In applying to the Bureau for 
addresses refer to file number.) 

No. 5475. DREDGING.—A firm in the Netherlands writes the 
Bureau of Manufactures for the names of dredging contractors in 
the United States. 

No. 5472. EXHIBITING AMERICAN GOODS IN BRAZIL.—An 
American consul in Brazil reports a firm in his district intends es- 
tablishing a permanent exposition for the sale and exhibition of ma- 
chinery and other industrial articles. The firm will accept goods 
on consignment, paying all the epenses connected with their en- 
trance into the country and will also act as an agency for goods to 
be sold on commission. Catalogues, with prices and discounts, also 
allowances on goods sold on commission, are requested. Printed 
announcements accompanied the report and can be had at the Bu- 
reau of Manufactures. References are furnished. 

No. 5534. WIRELESS TELEGRAPHY.—An American consular 
officer in a European country reports a second time that a local © 
firm desires information and catalogues in order that it may bid 
upon the construction of stations 20 to 35 miles distance, complete 
with masts, for wireless telegraphy to be used in military opera- 
tions. The government at present is much interested in this sub- 
ject and is doing a great deal of experimenting, with a view to ex- 
pending large sums of money in the near future. The report states 
this is a favorable opportunity for Americans interested in this line 
to introduce their goods. Further detailed information can be ob- 
tained by addressing the Bureau of Manufactures. 


No. 5528. FLOUR-MILL MACHINERY.—An American consular 
officer in the Far East reports that a trading company in his dis- 
trict is acting as the agent fora newly formed flour-milling company 
which desires to obtain the entire equipment of the plant, including 
engine and boiler, from the United States. The company desires 
a mill that will turn out 2,500 sacks of 50 pounds each, daily. The 
purpose is to mill wheat of native production. As this is threshed 
on the ground by being trampled out under the hoofs of horses and 
oxen, the wheat is full of sand, small stones, etc., aS well as con- 
taining many grains still covered by the husk and fragments of 
Straw, and very thorough cleaning machinery will therefore be 


necessary. 
PROPOSALS. 


NAVY DEPARTMENT SUPPLIES.—The Bureau of Supplies 
and Accounts, Navy Department, Washington, D. C., will open bids 
on naval supplies on the dates given below. Bidders interested 
therein should make early application for copies of the schedule, 
giving the schedule numbers desired. Schedules can be obtained 
from the Navy Pay Office nearest each navy yard. Bids will be 
asked on the following supplies. 


Date of Delivery at Schedule 
Opening. Article. Quantity. navy yard. No. 
September 27—Boxes, terminal..... D aeaa gaa ee Annapolis, Md....2892 
Buzzers oes i ue ese HU eae eae kug ee ies Annapolis, Md....2892 
Cells, battery ....... sd aa aree Se ea Annapolis, Md....2892 
Cable, double-braided 500 feet........ Iona Island, N. Y..2891 
Cable, lead-sheathed, . 
CLG.” ibs aia acetate 33,100 feet...... Annapolis, Md....2892 
Lamps, mercury va- 
DOL o(hes bss es a Yas BO eo ata eed Brooklyn, N, Y..2900 
Motors, direct current 4 ...........00. Brooklyn, N. Y..2901 
Telephones, wall 
MNE Sete se tusatasle US Rane dlawee eae Annapolis, Md....2882 
October 4—Appliances, wiring...... Miscellaneous .Various .......... 2890 
Bells and buzzers, w. t. Miscellaneous . Various ..........28i0 
Buttons, push........... Miscellaneous . Various ..........2840 
Cels, APV Tersenarai 1.400 esanen Various seess.. 2890 
Fittings, interior....... Miscellaneous . Various .......... 2890 
PuUSéS aan no Ie Wai erates Miscellaneous . Various .......... 2890 
Generators, testing..... OUP EE ta Wie Various .......... 2890 
GIOVES, OUCL.5 decease eore Miscellaneous .Various .......... 2890 
Hangers, insulators, ete. 3.700 .......... Various itech eos 
Heaters, electric....... TE TE Brooklyn, N. Y...2890 
Insulators, porcelain.... 3.090 .......... Brooklyn, N. Y...2880 
Irons, fat and soldering Miscellaneous . Various .......... 2890 
Keyboards, night signal 2 ...........05. Puget Sd., Wash.2s90 
Lamps, are, inclosed... 10 ........2206. Brooklyn, N. Y...2890 
Lanterns, electric ...... Miscellaneous . Various ......... 2890 
Portables, N. W., T..... ITD wants ta enih Various .......... 2890 
Sets, ventilating........ 10 .............Mare Island, Cal.2890 
Sockets and rings for 
illuminating sets..... 12,000 cai pee edd Various .......... 2Kan 
Sockets and receptacles 3,770 .......... Various re 22800 
Strips, searchlight...... 130 sets........ Various l...a... 2800 
Switches, D. P, W. T. 300 ............ Brooklyn, N. Y...2890 
Tape, insulating, cotton 1,250 pounds... Various ..ssesesesesco 
Taple, insulating, rubber 180 pounds..... Brooklyn, N. Y...2890 
October 11—Fixtures, suspension. Miscellaneous . Puget Sd., Wash.2902 
Supplies, electrical.... Miscellaneous , Mare Island, Cal, 2907 
Wire, copper.......... 8,500 Teet...... Mire Island, Cal. 2002 
Wire, copper.......... 3.165 pounds... Mare Ish ind. Cal. 2902 


POST OFFICE, MACON, MO.—The office of the Supervising 
Architect, Washington, D. C., will receive sealed bids until Octo- 
ber 10 for the construction (including plumbing, gas piping, heat- 
ing apparatus, electric conduits and wiring) of the United States 
post office at Macon, Mo., in accordance with drawings and specifi- 
cations, copies of which may be obtained from the custodian of 
site at Macon, Mo., or at the Supervising Architect's office. 


POST OFFICE, TROY, ALA.—The office of the Supervising 
Architect, Washington, D. C., will receive sealed bids until October 


September 24, 1910 


24., for the construction, complete (including plumbing, gas piping. 
heating apparatus and electric conduits and wiring), of the United 
States post office at Troy, Ala., in accordance with drawings and 
specification, copies of which may be obtained from the custodian 
of site at Troy, Ala., or at the Supervising Architect’s office. 

POST OFFICE, TEMPLE, TEX.—The office of the Supervising 
Architect, Washington, D. C., will receive sealed bids until Octo- 
ber 7 for the construction, complete (including plumbing, gas pip- 
ing, heating apparatus. electric conduits and wiring) of the United 
States post office at Temple, Tex., in accordance with the draw- 
ings and specification, copies of which may be obtained from the 
custodian of site at Temple, Tex., or at the Supervising Architect’s 
office. 

POST OFFICE, FAIRBURY, NEB.—The office of the Supervis- 
ing Architect, Washington, D. C., will receive sealed bids until 
October 15 for the construction, complete (including plumbing, gas 
piping, heating apparatus, and electric conduits and wiring), of the 
United States post office at Fairbury, Neb., in accordance with the 
drawings and specifications, copies of which may be obtained from 
the custodian of site at Fairbury, Neb., or at the Supervising Archi- 
tect's office. 

POST OFFICE, CANANDAIGUA, N. Y.—The office of the 
Supervising Architect, Washington, D. C.. will receive sealed bids 
until October 17 for the construction (including plumbing. gas pip- 
ing, heating apparatus, electric conduits and wiring), of the United 
States post office at Canandaigua, N. Y., in accordance with draw- 
ings and specifications, copies of which may be had at the office of 
the custodian of site, or at the office of the architects. Messrs, 
Allen and Collens, No. 6 Beacon Street, Boston, Mass. 


INDUSTRIAL ITEMS. 


THE CENTURY ELECTRIC COMPANY, St. Louis, Mo., recently 
increased its capital stock from $75,000 to $250,000. 

KEUFFEL & ESSER COMPANY, Hoboken, N. J., has issued 
folders in which are described Paragon drawing instruments and 
Payzant (freehand) lettering pens. 

THE JOSEPH DIXON CRUCIBLE COMPANY, Jersey City, N. 
J., recently distributed the September number of Graphite. A num- 
ber of interesting items deal with the preservative value of graphite 
paint. 

THE WAVERLEY COMPANY, Indianapolis, Ind., recently dis- 
tributed two bulletins. one on the Waverley electric carriage and 
the other on Waverley commercial automobiles. Both bulletins are 
well illustrated and attractively prepared. 

THE HURLEY MACHINE COMPANY, Chicago, Ill., illustrates 
by an amusing poster the part that the “Thor” electric washer has 
in securing new light and power business. This poster is the first 
of a series which will be mailed each month to every central station 
in the United States. 

THE ACHESON GRAPHITE COMPANY, in order to give bet- 
ter service to its customers throughout the South, has opened a 
branch office at Atlanta, Ga. Much appreciation has been shown for 
the company's lubricants—Gredag, Oildag, Aquadag and pure pow- 
dered graphite—by the southern industries. 

THE WESTERN REFLECTOR COMPANY, Chicago, Ill.. has 
mailed catalogs in which are listed a variety of reflectors for use 
with electric, gas and oil lights. A number of styles in silver and 
opal glass, with double and single cones, are described and an illus- 
tration of each type is given. All of the leading styles are kept 
in stock for immediate shipment. 

THE HART & HEGEMAN MANUFACTURING COMPANY. 
Hartford, Conn., recently distributed to the trade Catalog G and 
Price List No. 49. The former lists the company’s H & H products 
and gives descriptions, illustrations and a number of diagrams 
showing how the switches may be wired. Prices for supplies listed 
in this catalog are given in Price List No. 49. 

H. W. JOHNS-MANVILLE COMPANY includes in the Septem- 
ber issue of The J-M Packing E.rpert, an account of an extremely 
long-lived Kearsage gasket. This gasket, which is on exhibition 
at the Cleveland branch office, has had eight years’ continuous 
service and has been used ninety-six times. There are a number of 
other instances of long use of these gaskets given. 

THE FOSTORIA INCANDESCENT LAMP COMPANY, Fos- 
toria, O., has devoted a little booklet entitled “Lamps and the Man.” 
to an explanation of the new ratings of lamps and to a resumé 
of the latest ideas on lamps and scientific 1lumination. The Mazda. 
tantalum and Gem lamps are mentioned and a number of valuable 
hints are given relative to the selection of a proper lamp for 
various uses. Copies of this boklet have been sent to practically 
every lamp consumer in the United States. 

H. W. JOHNS-MANVILLE COMPANY, New York, N. Y., an- 
nounces that branch offices have been opened at Atlanta, Ga., and 
Rochester, N. Y., for the convenience of its customers and to meet 
the growing business in these sections. The Atlanta office is located 
in the Empire Building in charge of W. W. Johns, who has been 
traveling in that territory for a number of years. The Rochester 
office is located at 725 Chamber of Commerce in charge of H. P. 
Domine, formerly with the Buffalo branch of the Company. 
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PETTINGELL-ANDREWS COMPANY, Boston, Mass., has pub- 
lished a handsome leather-bound catalog of its line of lighting 
fixtures. This company is well known as the pioneer among elec- 
trical jobbers in the fixture ficld and the excellence of its product 
is reflected in this catalog. The illustrations used give an adequate 
idea of the harmony of design and the practicability of the entire 
line. Original designs for these fixtures were made by Mr. Livor. 
manager of the company's fixture studios and credit for the engrav- 
ings is due to Folsom & Sunergren. The catalog was printed by 
the Barta Press. 


THE CONNECTICUT TELEPHONE AND ELECTRIC COM- 
PANY, Meriden, Conn., announces that, for the best interests of all 
concerned, the sales arrangements existing between it and the 
Connecticut Shock Absorber Company will be discontinued Octo- 
ber 1. On and after that date all inquiries should be addressed 
direct to the Connecticut Telephone and Electric Company, and the 
Connecticut Shock Absorber Company, at Meriden, Conn., unless 
such information refers to settlement of accounts for purchases 
made before October 1. In such cases inquiries should be ad- 
dressed to the United Manufacturers, at New York, N. Y. 


MATHIAS KLEIN & SONS. manufacturers of linemen’s and 
electricians’ tools, report that they are busy in both their old 
factory on Van Buren Street, and at the new factory on Clybourn 
Avenue. The Van Buren factory is now almost exclusively employed 
ia the production of “Klein pliers” of various styles and sizes, side 
cutting, long nose, oblique cutting, flat nose, weaver nose, burner 
plhlers and gas pliers, for which there is an ever-increasing demand. 
The Clybourn factory is emploved in the production of the various 
items comprised in the general line of the firm’s products. The firm 
advises that it wiil send its catalog to all responsible parties. 
Requests should be addressed to Station U-28. Chicago, Ill. 


THE GENERAL ELECTRIC COMPANY, Schenectady, N. Y.. 
recently mailed a number of bulletins dealing with electrical appa- 
ratus and installations. Bulletin No. 4749, besides being rather 
unique, will be of interest and will give much assistance to any one 
considering the purchase of switchboard panels. The panels illus- 
trated in this bulletin are of the sectionalized type. and each sec- 
tion has a separate catalogue number. These panels are in three 
sections, and the pages of the bulletin are sectionalized so that 
the user may have before him a picture of the complete panel 
desired, together with a full description of the equipment. The 
electrical equipment of the Great Northern Railway is described in 
an attractive way in a bulletin entitled “Electrification of the Cas- 
cade Tunnel.” The difficulties encountered before the electrifica- 
tion, and the manner in which they were overcome later. are told, 
and as these conditions are common to most of our trunk lines, the 
Great Northern electric svstem is of interest as an object lesson 
to show the ability of electric traction to increase the capacity of 
sections of railroads where, owing to certain physical conditions, 
operation with steam locomotive has reached its limit. Bulletin 
No. 4767 illustrates and describes motors designed particularly for 
use in steel mills. Among them are the 6.000-horsepower, 6,600-volt 
induction motors recently installed in the Gary plant of the Indiana 
Steel Company. The bulletin refers to both alternating and direct- 
current motors, and contains instructions as to the data which 
should be furnished when making inquiries in connection with the 
installation of motors for such purposes. Bulletin No. 4763, on 
the subject of isolated-plant-direct-current combination generator 
and feeder panels, supersedes previous bulletins on that subject. 


DATES AHEAD. 


American Mining Congress. Thirteenth annual session, Los 
Angeles, Cal.. September 26 to October 1. 
Kansas Gas. Water, Electric Light and Street Railway Associa- 

Annual meeting, Kansas City, Kan.. September 27 and 28, 

Association of Railway Electrical Engineers. Annual conven- 
tion, Chicago, Ili, September 27-30. 

Vermont Electrical Association. 
September 28 and 29. 

Denver Electric Show, Colorado Electric Club, Denver. Colo., 
October 8-15. ° 

American Street and Interurban Railway Association. 
convention, Atlantic City. N. J., October 10-14. 

New York Electrical Show. Madison Square Garden, New York, 
October 10-20. 

American Society of Municipal Improvements. 
tion, Erie, Pa., October 11-14. 

Western Association of Electrical Inspectors. 
meeting, Omaha, Neb., October 11, 12 and 13. 

Railway Signal Association. Annual meeting, Richmond, Va.. 
October 12-15. 

American Electrochemical Society. 
ing, Chicago, Jll., October 13-15. 

Order of the Rejuvenated Sons of Jove. 
ing, Birmingham, Ala., October 13-15. 

American Iron and Steel] Institute. 
City, October 14 and 15. 

Illuminating Engineering Society. 
miore, Md.. October 24-25. 

American Association of Electric Motor Manufacturers. 
annual meeting, Chicago. November 14-16. 


tion. 


Annual meeting, Brandon, Vt., 


Annual 


Annual conven- 


Sixth annual 


Eighteenth general meet- 
Eighth annual meet- 
First meeting, New York 
Annual convention, Balti- 


Semi- 
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RECORD OF ELECTRICAL PATENTS. 


Issued (United States Patent Office) September 13, 1910. 


969.773. PROCESS OF PRODUCING ALLOYS AND THE SEP- 


ARATION OF METALS. Percy Foote Cowing, New York, N. 
Y. Filed Nov. 11, 1909. The process of eliminating copper 
from alloys containing nickel and copper, consists in bringing 
the original alloy into solution electrolytically, substituting iron 
for copper in this solution, and electrolytically depositing nickel 
and iron from the solution thus obtained. 


969.774. INTERCOMMUNICATING TELEPHONE SYSTEM. Hiram 


D. Currier, Chicago, Ill., assignor to Western Electric Company, 
Chicago, Ill. Filed Nov. 23, 1907. An intercommunicating tele- 
phone system having a trunk line leading to the system and 
multiplied with two or more stations thereof, comprises an in- 
duction coil and condenser individual to the trunk line and 
common to all stations, a telephone set at each of 
stations having the receiver and transmitter in series 
with each other, means for associating the telephone 
set with the local circuits of the intercommunicating sys- 
tem and with the trunk line, respectively, a normally closed 
shunt on the receiver, a retardation coil of low ohmic resist- 
ance and of high impedance value included in the shunt, and 
means for removing the shunt when the telephone receiver is 
associated with the trunk line. 


969,787. PLUG-SWITCH. Henry E. Leppert, New Britain, Conn., 


assignor to The Hart Manufacturing Company, Hartford, Conn. 
Filed May 5, 1909. A spring contact having jaws extends in 
the direction of the axis of the plug: a support therefor is lo- 
cated in proximity to the mouth of the jaws; a carrier for the 
contact is interposed between the contact and the support, the 
carrier being connected to the support so as to be transversely 
movable. 


969,788. FILUID-PRESSURE SYSTEM. Charles E. Lord, Norwood, 


Ohio, assignor to Allis-Chalmers Company. Filed Sept. 24, 1906. 
A fluid pressure system comprises a pump, an electric motor 
for driving the pump, a reservoir supplied by the pump, a 
switch controlling the motor circuit in response to variations in 
pressure of the fluid in the reservoir, and a slow-closing valve 
between the reservoir and the pump which is normally open to 
the source of fluid supply. 


969,789. TELEPHONE-METER AND CIRCUIT CONNECTION 


THEREFOR. Ray H. Manson, Elyria, Ohio, assignor to The 
Dean Electric Company, Elyria, Ohio. Filed April 18, 1907. 
There are included: a time-registering mechanism, an electro- 
magnet, an armature for the electromagnet, and devices carried 
by the armature for winding such mechanism and for releasing 
and stopping the same, such devices adapted to engage, wind 
and be disengaged from and also to release such mechanism 
as the armature is attracted and to stop such mechanism when 
the armature is released. 


969,790. DYNAMO-ELECTRIC MACHINE. Emil Mattman, Nor- 


wood, Ohio, assignor to Allis-Chalmers Company and The 
Bullock Electric Manufacturing Company. Filed Aug. 1, 1907. 
A field yoke of magnetic material comprises a main portion and 
a nonintegral flange portion (attached thereto) provided with 
ventilating openings. 


969,796. BRUSH FOR DYNAMO-ELECTRIC MACHINES. Edward 


T. Mug, Norwood, Ohio, assignor to The Bullock Electric Man- 
ufacturing Company. Filed Sept. 19, 1904. A flexible conductor 
for a carbon brush composed of a plurality of wires in a com- 
pact bundle, one end of the conductor being spread out through 
the body of the brush. 


969.799. PRIVATE-BRANCH INTERCOMMUNICATING TELE- 


PHONE SYSTEM. James L. McQuarrie, Oak Park, Ill., assign- 
or to Western Electric Company, Chicago, Ill. Filed Nov. 23, 
1907. A trunk line leads from a central office exchange to the 
intercommunicating system and is multiplied with two or more 
stations thereof, and a circuit closing device at the stations is 
associated with the trunk line and adapted to be substituted 
for the telephone set of the station for maintaining the circuit 
continuity of the trunk line. 


969,805. OUTILET-BOX. Charles T. Pratt. Frankfort, N. Y., assign- 


or to The Pratt Chuck Company, Frankfort, N. Y. Filed June 
7, 1909. In an outlet-box, apertured for conduits, there is a 
plug for the aperture consisting of a disk having oppositely ex- 
tending peripheral flanges which lie in a common plane and 
form a section of cone, One end of the section being wider and 
the other narrower than the aperture, 


969.809. ALTERNATING-CURRENT MAGNET. Arthur Simon, 


Milwaukee, Wis., assignor to The Cutler-Hammer Manufacturing 
Company, Milwaukee, Wis. Filed Oct. 8, 1906. There are 
means for producing fluxes of different phase and means for 


distributing the fluxes symmetrical to a common axis and in 
the same plane. 


969,818. TELEPHONE-DROP. Alfred H. Weiss, Chicago, Ill, as- 
signor to Kellogg Switchboard and Supply Company, Chicago, 
lll. Filed Nov. 25, 1907. A drop catch, pivoted to an armature 
has a flexible prong formed of a portion thereof engaging the 
armature and normally holding the armature in a position sub- 
stantially at right angles to the catch but by its flexure permit- 
ting the armature to be moved substantially into the plane of 


the catch. 


969.824. ELECTRIC SWITCH. Glenn S. Williamson, New York, N. 
"Y. Filed March 10, 1910. A switch for a motor-driven hand- 
operated machine. 

969,832. TELEPHONE APPARATUS. Garrison Babcock, Roches- 
ter, N. Y., assignor to Simplex Telephone Equipment Company, 
Rochester, N. Y. Filed July 11, 1907. A telephone receiver. 


969.849. PORTABLE ELECTRIC HEATER. Frank L. Dyer, Mont- 
"clair, N. J. Filed May 25, 1909. Includes a heater, a heating 
coil within the heater, a plug and connections between and 
joined to the same and the coil, and a chamber for inclosing 
the plug and connections when not in use integral with the 
heater. 

969.856. INSULATED RAIL-JOINT. lawrence Griffith, Yonkers, 
N. Y. Filed Sept. 2, 1908. An insulated fished joint. 


969,859. TELEGRAPH-POLE AND THE LIKE. Broderick Has- 
kell, Franklin, Pa. Filed May 22, 1909. A pole comprises & 
series of uprights U-shaped in cross section and having the open 
side inward (this side being entirely free of reinforcing or fas- 
tening means), and a series of transverse bands surrounding 
the outer U-shaped side of the uprights and securing the same 
in spaced apart relation, the uprights and bands being joined 
by molecular union of the connecting portions thereof. 


969.862. TELEGRAPH-POLE AND THE LIKE. Broderick Has- 
kell, Franklin, Pa. Filed Nov. 11, 1909. A ‘pole comprises U- 
shaped uprights, transverse bands having pockets formed there- 
in to receive the uprights, straps (secured to the bands adja- 
cent the pockets) having centrally dished portions and filling 
blocks having wedge portions to co-act with the dished portions. 


969.863. TELEGRAPH- POLE AND THE LIKE. Broderick Has 
kell, Franklin, Pa. Filed Nov. 11, 1909. A pole comprises up- 
rights, transverse bands having pockets to receive the uprights, 
straps secured to the bands adjacent the pockets. plural filling 
members for each pocket, means to expand the filling members 
and means to react against the straps so as to exert clamping 
pressure throughout the area of contact. 

969,866. MOTOR-STARTER. Clark T. Henderson, Pittsburg, Pa., 
assignor to The Cutler-Hammer Manufacturing Company, Mil- 
waukee, Wis. Filed Jan. 13, 1906. There are a plurality of 
electromagnetic windings arranged to be energized successively, 
a plurality of relay switches, one for each winding, adapted to 
arrest the successive operation of the windings, and a single 
device for actuating the relay switches. 

969,876. SECONDARY BATTERY. Gustavus J. Johnson, Chicago, Ill. 
Filed March 28, 1910. A plate for supporting active material 
in contact with the conductor of the electrodes of an electric 
battery, has a surface permeable to the electrolyte and for the 
reception and retention of the active material. It has ribs on 
its opposite surface, and its edges are inipervious to the elec- 
trolyte and electrically nonconducting. l 

969.892. COMMUTATOR BAR AND LEAD. Charles E Lord., Mil- 
waukee, Wis., assignor to Allis-Chalmers Company. Filed Dec. 
21, 1908. A commutator bar has grooves and an aperture com- 
municating therewith, the grooves being on opposite sides of 
the bar. 

969,894. METHOD OF AND MEANS FOR CONTROLLING REGEN- 
ERATIVE ELECTRIC MOTORS. Robert Lundell, New York, N. 
Y. Filed Dec. 21, 1909. The method of operating a plurality of 
series motors arranged to drive a common load, consists in 
connecting the motors to the line with each motor field in 
series with its armature, impressing independent and practically 
constant voltages upon the several field circuits and regulating 
the field excitation by varying the ohmic resistances of the 
field circuits. 


969,921. ELECTROLYTIC APPARATUS. William Thum, Ham- 
mond, Ind. Filed Nov. 22, 1909. Includes a tank having an 
inclined floor, with an anode cell supported in the tank above 
the higher part of the floor and provided with a perforated bot- 
tom and side perforations, and anode and cathode terminals 
connected respectively with the anode material and a cathode 
at the hottom of the tank. 
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969,985. SIGNALING SYSTEM. Harry O. Rugh, Sandwich, IN., 
assignor to Sandwich Electric Company, Sandwich, Ill. Filed 
June 26, 1908. A telephone system. 


969,993. ELECTRIC IGNITING DEVICE FOR GAS-STOVES. 
Charles Stamm, Milwaukee, Wis., assignor of one-third to John 
Falbe, Milwaukee, Wis. Filed March 16, 1908. Renewed July 
9, 1910. The act of turning on the gas operates a self-restoring 
trip device which produces momentary contact between a fixed 
electrode and a movable electrode. 


969,994. TROLLEY-RETRIEVER. William Carleton Starkey, North 
East, Pa. Filed Nov. 23, 1908. There are devices on the spool 
for actuating a pawl, and for locking the retrieving disk with 
the spool. 


970,001. PROCESS OF ELECTRICAL SEPARATION. Henry Azor 
Wentworth, Lynn, Mass., assignor to Huff Electrostatic Separ- 
ator Company, Boston, Mass. Filed Feb. 17, 1908. A process of 
separation of differentiated ingredients of comminuted solid 
material, consists in depositing the material upon a conductive 
surface under mechanical conditions favorable to gravitative 
movement of the material over the surface, agitating the ma- 
terial and simultaneously subejcting it to a motive component 
directionally divergent from the gravitative movement, at the 
same time directing an electric spray-discharge upon the ma- 
terial, thereby differentially modifying the responsiveness. of in- 
gredient particles to one of the motive components and subse- 
quently separately collecting the separated ingredients. 


“i 


ELECTRICAL REVIEW AND WESTERN ELECTRICIAN 659 


fuse plug supported thereon, circuit terminals on the base and 
plug, relatively so disposed that circuit through the plug may be 
broken by reversing the plug end for end, a device for lifting the 
plug from the base, and means on the lifting device for revers- 
ing the plug. 

970,089. BINDING-POST. Thomas E. Murray, New York, N. Y. 
Filed June 22, 1910. A binding post comprises a bifurcated - 
shank, a sleeve thereon having a plurality of pairs of oppositely 
disposed recesses in its edge, each pair of recesses differing 
in size from the recesses of the other pairs, and the wire to be 
held being received in a pair of recesses of corresponding size 
and between the sleeve and the bottom of the shank, and means 
for holding the sleeve in adjusted position upon the wire. 


970,098. MACHINE FOR COVERING OR INSULATING WIRE 
WITH YARN OR ITS EQUIVALENT. Donald Noble, Bridge- 
port, Conn. Filed Aug. 5, 1909. Includes a tensioning device. 


970,122, AUTOMATIC GAS CUT-OFF. Ludwig Schmidt and Her- 
bert Schmidt, Kaiserswerth, near Dusseldorf, Germany. Filed 
Feb. 2, 1910. The device comprises a gas service pipe, a cata- 
lytic substance adapted to be subejcted to the action of gas es- 
caping therefrom, means controlled by the catalytic substance 
for closing an electric circuit, and means actuated by the cir- 
cuit for closing the gas service pipe. 

970,124. CIRCUIT-CLOSER FOR ALARMS. Frank A. Schultz, 
Wilkes-Barre, Pa., assignor of one-half to George Rollman, 
Wilkes-Barre, Pa. Filed Feb. 26, 1910. A circuit closer for 
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969,789.—TELEPHONE METER AND CONNEC- 970.367.- -TRANSMITTER FOR 970.288. TELEPHONE REPEATER. 
TIONS. TELESELECTORS. 
970,015. COVERING FOR MOUTHPIECES OF TELEPHONE- electric alarm circuits comprises standards mounted on a base, 


TRANSMITTERS. Annie K. Cann, Watkins, Colo. Filed Oct. 
18, 1909. The covering consists essentially of a body portion 
folded upon itself, the upper extreme ends of the folds caused 
to adhere by gumming, to form a pocket for removable engage- 
ment with the transmitter, the opening in the outer fold being 
covered with a thin pliable fabric to cover the open end of the 
mouthpiece of the transmitter, the inner fold being provided 
with a slit (communicating with the lower part of the opening) 
adapted to fit over the mouthpiece of the transmitter, for the 
purpose of holding the cover in engagement with the mouth- 
piece. 

970,066. TELEPHONE-TRANSMITTER. Oscar M. Leich and Niels 
Pedersen, Genoa, Ill., assignors to Cracraft-Leich Electric Co., 
Genoa, Ill. Filed June 19, 1908. A telephone transmitter com- 
prises a suitable body, a diaphragm mounted therein, a bridge 
having apertures likewise mounted upon the body, for carrying 
the current-varying device, and leaf springs impinging against 
the diaphragm, having one extremity rigid with respect to the 
body, projecting through the apertures in the bridge and ex- 
tending from the outer portion of the body toward the center 
of the transmitter, whereby a long spring action is obtained. 

970,078. INSULATOR. John A. Meurling, Chicago, Ill. Filed March 
19, 1910. There is a circumferential groove in the cylindrically 
shaped body piece, and sharp-cornered adjacent posts grip a 
wire by kinking it against a projection on the body. 

970,087. BINDING DEVICE FOR CIRCUIT-CONDUCTORS. Thomas 
E. Murray, New York, N. Y. Filed March 10, 1910. The device 
comprises two plates having hook-shaped edges, seated one 
within the other, and having inwardly turned mutually overlap- 
ping flanges opposite to the hooks, and a clamping screw pas- 
sing through both of the flanges to engage a conductor seated 
in the inner hook. 

970,088. ELECTRIC CUT-OUT. Thomas E. Murray, New York, N. 
Y. Filed June 16, 1910. An electric cut-out comprises a base, a 


rods secured to the standards, a contact button secured to one 
of the standards and insulated therefrom, an open alarm circuit 
connected to the contact button and one of the rods aforesaid, 
magnet coils mounted on the other standard, an armature plate 
slidably mounted on the rods, and coil springs mounted on the 
rods and engaging the armature plate, the springs normally 
tending to actuate the armature plate into engagement with the 
contact button to close the alarm circuit. 


970,169. ELECTRICAL PROTECTIVE APPARATUS. Jules A. 
Birsfield, Rochester, N. Y., assignor to Charles A. Brown ang 
Lynn A. Williams, Chicago, NN. Filed March 13, 1906. Re 
newed July 18, 1907. In combination with a line spring are an 
apparatus spring and a ground spring, the several springs being 
electrically insulated from one another, and a thermal device 
arranged to operate between the apparatus spring and the 
ground spring and normally in electrical connection with the 
apparatus spring and comprising a slender body portion and a 
supporting leg, the latter having electrical connection with the 
line spring and normally deflected from a given position to 
place it under lateral tension and adapted upon elongation of 
the body portion to regain its normal position and interrupt 
the apparatus circuit and close the ground circuit. 


970,180. ELECTROMAGNETIC DEVICE. William S. Burnett, Mil- 
waukee, Wis., assignor to Morse Code Signal Co., Milwaukee, 
Wis. Filed April 12, 1909. An electromagnetic coil is provided 
with a plurality of magnetizable core pieces magnetically sep- 
arated from each other, and a plurality of devices are each sep- 
arately controlled by one of the core pieces. 


970,194. SLEEVE CABLE-TERMINAL. Robert S. Donaldson anà 
Vincent E. Furnas, Louisville, Ky., assignors to Furnas, Brown 
& Plummer, Louisville, Ky. Filed Aug. 3, 1908. In a distribut- 
ing terminal for telephone cables, the common lead sleeve is 
applied with wiped joints and provided with an integral recep- 
tacle, with fusible insulating compound in the receptacle, wires 


660 


extending from the cable within the sleeve. The sleeve is pro- 
vided with orifices in its wall in the bottom of the receptacle 
for the exit of the wires from the cable. A cover is provided 
for the receptacle, with hollow screws secured in the cover, 
means provided on the screws to make connections, and the 
terminal wires from the cable are soldered in the upper end of 
the screws. 


970,204. GAS-TURBINE. Erik August Forsberg and Birger Ljung- 
ström, Stockholm, Sweden. Filed April 13, 1907. A steam or 
gas turbine comprises two oppositely rotating vane systems and 
a direct-current electric generator connected to each system 
connected to the same circuit. Counteracting speed regulators 
are connected to the svstems, the movement of the regulators 
changing at a variance of speed between the systems. A cir- 
cuit regulator is operated by the speed regulators to regulate 
the exciting circuit to the field magnets of the generators in 
proportion to the different speeds of the systems. 


970,211. TROLLEY-BASE. Charles E. Gierding, Newark, N. J.. as- 
signor to Sterling-Meaker Company, Newark, N. J. Filed June 
7, 1909. A compound-spring base. 


970,215. PREPARATION IMPERMEABLE FOR ROENTGEN RAYS. 
Oscar Gros, Leipzig, Germany. Filed June 29, 1910. The pre- 
parations consist of white bolus coated with bismuth oxides. 


970,233. COMMUTATOR CONSTRUCTION. Fraser Jeffrey, Mil- 
waukee, Wis., assignor to Allis-Chalmers Company. Filed Oct. 
25, 1909. A commutator composed of segments has between its 
ends on the interior thereof an undercut slot, means for clamp- 
ing the segments at their ends, and means for supporting and 
clamping the segments between their ends comprising a pair of 
clamping rings in the slot and wedges located between the 
rings and each engaging the adjacent faces thereof, the wedges 
serving when shifted outwardly to spread the rings so that the 
latter will tightly clamp the segments. 

970,241. CLOCK-SYNCHRONIZING SYSTEM. Herman C. Kor- 
fhage, New Albany, Ind. Filed Nov. 22, 1906. The improve- 
ments described comprise a telephone exchange ahd a plurality 
of subscribers’ circuits and instruments, normally adapted for 


970,204.—GAS8S-TURBINE, 


interconnection through the exchange, in combination with sub- 
scribers’ electrically syvnchronizable clocks, connected with re- 
spective subscribers’ circuits a normally quiet rotary generator 
for energizing the circuits to synchronize the subscribers’ clocks 
and electromagnetic means for periodically disconnecting each 
subscribers’ circuits from the exchange and master-clock mech- 
anism for starting the generator and at a given instant ener- 
gizing the electromagnetic means. 


970,255. PULL-SOCKET FOR ELECTRIC INCANDESCENT 
LAMPS. John L. Moore, New York, N. Y. Filed Nov. 17. 1909. 
Includes an insulating block, a post secured to the block, a ro- 
tatable sleeve on the post and having teeth projecting there- 
from, means for rotating the sleeve with a step-by-step move- 
ment, a sliding socket on the post and having notches adapted 
to be engaged by the teeth as the sleeve is rotated, whereby the 
socket is moved toward and away from the sleeve, and a switch 
operated by the movement of the socket. 


970.264. DOOR-SWITCH. Johann G. Peterson, Hartford, Conn., 
assignor to The Arrow Electric Company, Hartford, Conn. Filed 
Nov. 3, 1909. A lever-actuated electric push-button switch. 


970,288. TELEPHONE-REPEATER. Charles Adams-Randall, New 
York, N. Y. Filed April 15. 1905. A telephone repeating ap- 
paratus embodies two independent normally closed main-line 
circuits, each circuit being characterized by an electromagnetic 
line controlling device for rendering the circuits ee one 
by the other, and an electric transmitter. 


970.332. APPARATUS FOR USE IN EXERCISING, AND DEVELOP. 
ING AND APPLYING STATIC ELECTRICITY. Marcelius Mun- 
roe Hitt, Luray, Va., assignor to D. L. Kauffman, Luray, Va. 
Filed Dec. 21, 1909. Comprises a horizontal base and a vertical 
frame secured thereto, a supplemental brush-support consisting 
of a flat band arranged in contact with, and extending along, 
the upper portions of the frame. the edge of the band projecting 
beyond the frame. 

970.367. TRANSMITTER FOR TELESELECTORS. Ernst Blos. 
Schineberg, near Berlin, Germany. Filed Sept. 27, 1909. The 
transmitter comprises a divided local starting circuit for the 
controlling mechanism, a relay magnet in each branch thereof, 
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a plurality of groups of fixed contacts in the starting circuit, the 
contacts of the several groups being connected with one or the 
other or both branches of the starting circuit to produce a 
different succession of impulses for each group of contacts, and 
a movable contact element connected in the circuit and arranged 
to successively engage the fixed contacts of any group upon 
manual operation thereof, 


370,407. COOLING DEVICE FOR ELECTRICAL SLIDING CON- 
TACTS. Boris von Ugrimoff, Moscow, Russia. Filed July 12, 
1909. An electrical „sliding contact comprises an inwardly- 
opening, revolving annular container, a revolving liquid con- 
ductor therein, a stationary conductor immersed in the liquid 
and a nozzle adapted to continuously spray a second liquid into 
the container and upon the liquid conductor. 


670,410. CIRCUIT-SWITCH. Loyd Wilson, Detroit, Mich. Filed 
Feb. 3, 1910. In combination with a body block having a central 
longitudinal bore and radial cut-away portions reaching there- 
from in a variety of directions, are circuit terminals located 
thereon adjacent to a plurality of diversely located points in 
the cut-away portion, and a removable key member provided 
with laterally eprojecting wing pieces complementarily located 
on the stem thereof with respect to the cut-away portions of 
the body block, adapted to pass therethrough and to register 
with those portions wherein the circuit terminals are located 
when the closure of the circuit is desired. 

970,412. ELECTRIC MOTOR. Engelbert Arnold, Karlsruhe, Ger- 
many, and Jens Lassen la Cour, Vesteras. Sweden. Original 

` application filed May 15, 1905. Divided and this application 
filed Oct. 5, 1908. An alternating-current motor. 

970,420. STORAGE BATTERY. Rufus N. Chamberlain, Depew, 
N. Y., assignor to Gould Storage Battery Company, New York, 
N. Y. Filed Dec. 8, 1906. Includes a series of horizontal super- 
posed trays. 

970,449. TELEPHONE ATTACHMENT. Andrew C. Hewitt and 
William C. Thomas, Philadelphia, Pa., assignors of two-thirds 
to said Hewitt and ohe third to George W. Krout, Philadelphia, 
Pa, Filed April 14, 1910. A receiver holder. 


PATENTS THAT HAVE EXPIRED. 


Following is a list of the electrical patents (issued by the 
United States Patent Office) that expired September 19, 1910: 
505,087. TELEPHONE. Joseph B. S. Booth and Ernest J. Falcon- 

ner, Manchester, Eng. ` 


505,097. ELECTRIC LIGHT FIXTURE. Benjamin F. Flint, Cincin- 
nati, O. 
505.098. REVOLVING ELECTRIC LIGHT. Benjamin F. Flint, Cin- 


cinnati, O. 


905,123. INSULATOR PIN. James J. O'Neill, Boston, Mass. 

505,170. TELEPHONE SWITCH. Thomas W. Ness. Montreal, Can. 
505,183. ELECTRIC ARC LAMP. Arthur A. Atwater, Cleveland, O. 
505,184. DYNAMO-ELECTRIC MACHINE. Arthur S. Atwater, 


Cleveland, O. 

505,188. MULTIPLE SWITCHBOARD APPARATUS. 
Carty, New York, N. Y. 

905.264. CURRENT CONVEYOR FOR ELECTRIC RAILWAYS. 
William Lawrence, New York, N. Y. 


505,207. AUTOMATIC REGULATOR FOR DYNAMO-ELECTRIC 
MACHINES. Orvis P. Philbrick, Somerville, Mass. 


John J. 


505,215. CLEAT FOR HOLDING A PLURALITY OF INSULATED 
ELECTRIC WIRES. Elisha W. Buffington. Fall River, Mass. 

505,233. ELECTRIC ARC LAMP. Charles Schmid, Chicago, Ill. 

505,241. ELECTRIC LIGHTING SYSTEM. Addison G. Waterhouse, 


Hartford, Conn, 

505,247. ARMATURE FOR DYNAMO-ELECTRIC MACHINES OR 
MOTORS. Walter T. Kosinski, New York, N. Y. 

505.263. ELECTRICAL METAL-WORKING. George D.Burton, Bos- 
ton, and Edwin E. Angell, Somerville, Mass. 

505,270. ELECTRIC DOOR-OPERATING APPARATUS. Oliver H. 
Hicks and Robertus F. Troy, Chicago, Hl. . 

905,271. ELECTRIC DOOR-OPERATING APPARATUS. Oliver H. 
Hicks and Robertus F. Troy, Chicago, Hl. 

595,293. PRINTING TELEGRAPH FOR CASH RECORDING SYS- 
TEMS. Henry K. Hess, Syracuse, N. Y. 


505,346. ELECTRIC ILLUMINATED SIGN. Henry A. Bierley, Lex- 
ington, Ky. 


505.351. ELECTRIC HEADLIGHT. Edgar A. Edwards, Cincin- 
nati, O. 
505,370. ELECTRIC-RAILWAY TROLLEY. Elbert R. Robinson, 


Nashville, Tenn, 


505.383. ELECTRIC ARC LAMP. Sigmund Bergmann, New York. 
N. Y. 
505,392. ELECTRIC PRIMARY BATTERY. Theophilus Coad, Lon- 


don, Eng. 

505,393. ELECTRO-MEDICAL AIR INJECTOR. James Dawdy and 
Frank M. Cattern, Denver, Colo. 

505,396. ELECTRIC MOTOR. Ernest R. Esmond, New York. N. Y. 

505.419 and 505.420. BLOCK SIGN AL APPARATUS. Johann H. 
Frischen, Berlin, Germany. 


505,422. ELECTRIC LAMP SOCKET. 
burg, Pa. 


John M. Gardner, Jr., Pitts- 
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WIRING FOR CONVENIENCE. 

The wiring of most residences has in the past been in- 
stalled purely with a view to electric lighting. In very 
many cases the most convenient arrangements for lighting 
have not been adopted, owing to the increased cost of run- 
hing conduit and wires to wall switches. As a result it has 
been necessary to use fixtures which brought the socket with- 
in reach of a person of average height, even though they did 
The in- 


troduction of pendent switches, and of puil-soekets with 


not leave clearance for a tall person to pass under. 


chains, improved the situation greatly in this respect, but 
left much to be desired. The experience of groping around 
in the dark for a chain or a switch is one not foreign to many 
of us. If the user of the lights gave consideration to these 
matters before the contracts were let, it is probable that 
more Wall switches and other conveniences would be in- 
stalled, but too often the contractor is required to submit an 
estimate too low to admit of anything more than the bare 
necessities, and the house-owner does not realize the possibil- 
ites of the case, but thinks that if the premises are simply 
“wired.” so as to pass inspection, he is getting the full bene- 
fit of the advantages of electric current. 

When we come to consider the use of electric appliances 
of other kinds in the household, the facilities are usually 
wofully inadequate. In the usual residence installation there 
is no provision whatever for the attachment of heaters. 
motors, ete. Where there are wall brackets, connection can 
usually be made to these, sometimes with convenience and 
sometimes without, although the appliance may often be left 
permanently connected. Where there are only ceiling elec- 
troliers, the connection is usually made with inconvenience, 
and a lamp must usually be removed first. Where the lights 
are entirely inclosed by globes, the necessary trouble is a 
total discouragement to the average person. And where 
Indirect lighting is in use, the connection is usually out of 
the question! 

In a great many houses, and especially in apartment 
houses, the kitchen, laundry, bath-room, bed-rooms, halls, 
ete., are each supphed with but a single light, and no extra 
sockets. How is an electric iron, sewing machine, fan. 
vibrator or other appliance to be used after dark? 

We called attention in these columns in our last issue to 


the desirability of the central station using its influence to 
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secure adequate installations in all new buildings, since a 
lack of facilities greatly discourages the use of current, while 
the readiness of service is a leading argument in the intro- 
duction of current-consuming devices. It will greatly repay 
any station manager to keep in touch with all building de- 
velopments in his territory, even to small residences, and 
when necessary point out the inadequacy of a proposed in- 
stallation. The contractor has much greater opportunities 
for suggestions of this kind, and while his interest in proper 
facilities is not so great as is that of the central station, the 
size of his contract could often be increased by a clear state- 
ment of the future inconveniences resulting from a skimpy 
installation. 

No room should be left with a single outlet, and most 
rooms require one low down on the wall. The vacuum 
cleaner invades all parts of the house, and should be every- 
Where provided for. In the laundry, wall outlets are needed 
for the iron and the washing machine, and in the kitchen for 
the general utility motor. In the dining room it should not 
be necessary to have a cord dangling from the dome or a 
side bracket, but an outlet on the floor should connect to 
several receptacles on the table, so that toaster, coffee-per- 
colator, ete., can be operated simultaneously from switches 

within easy reach. 

It has been customary to equip laboratories and other 
work-rooms with these facilities, but it has not been recog- 
nized that they are equally desirable in the residence. But 
if domestic appliances are to be extensively utilized, it is 
necessary that their use should be made convenient. 


IRON LEADING-IN WIRES FOR INCANDESCENTS. 

At the recent British Association meeting at Sheffield, 
England, Dr. H. J. S. Sand, of Nottingham University, pre- 
sented a paper describing some researches which may have 
an important influence on the making of incandescent elec- 
tric lamps and effect a saving of perhaps some hundreds of 
thousands of dollars a year to the lamp manufacturers. Dr. 
Sand’s discovery relates to a new method of hermetically 
sealing wire into glass, and it is suggested that this process 
may obviate the use of platinum leading-in wires for incan- 


descent lamps. The process is quite simple and the cost 


should be inconsiderable. Briefly, it consists in fusing a 
piece of iron wire into the glass, and, while the latter is still 
hot and plastic, pushing a small hot steel tube surrounding 
the wire a short distance into the glass, and then welding 
the tube to the wire. The contraction of the tube makes a 
perfectly tight seal between its inner surface and the glass 
on cooling. No practical use of the discovery seems yet to 
have been made but it is to be expected that experiments on 


a commercial scale will shortly be announeed. 


According to the account which has reached us, the ex- — 


periments were conducted with iron wire. For use in in- 


candescent lamps, copper wire would be preferable to iron, 
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but it cannot be said as yet whether the process is entirely 
successful when copper wire is used. But even with iron 
Wire the new process probably marks another step in the 
cheapening of the incandescent lamp. Although the amount 
of platinum now necessary is very much less than that for- 
merly required, its entire elimination would be a distinct 
gain. This item may be even more important in the future, 


for the price of platinum shows a steady tendency to rise. 


ECONOMY IN SWITCHBOARD LIGHTING. 

In view of the pressure lately being put upon the oper- 
ating engineer to look at both sides of a cent before spend- 
ing it, something ought to be done to cut down the cost of 
switchboard lighting in plants where the old carbon lamp- 
still holds its position at the top of the panels. The efficiency 
of the smaller sizes of carbon lamps easily runs between: 
3.9 and 5 watts per candlepower. 


Few switchboard panels. 
are provided with anything larger than the sixteen-candle- 
power lamp, and in not a few cases the eight-candlepower 
size is apparently all that is needed. The substitution’ of 


‘lamps of higher efficiency would be a gecided improvement, 


not only in the quality of the lighting, but in the cost of the- 
service rendered. 

The amount of energy required to light a switchboard 
is, of course, small in most eases, hut the improvement costs. 


little or nothing to make, and ean be applied gradually as. 


the carbon lamps burn out. The smallest: tungsten lamp as. 


vet built for operation on 110-volt service is rated at twenty 
eandlepower. The substitution of this size for sixteen-can- 
dlepower carbon lamps would give for the same number of 
lamps twenty-five per cent more illumination for only about 
half the expenditure of energy required under the old 
régime. The efficiency of the tungsten lamp is well: main- 
tained at 1.25 watts per candlepower even in the smaller: 
sizes, and the replacement of 110-volt, sixteen-candlepower 
carbon lamps by twenty-five-watt tungstens would be a- 
great improvement in switchboard Hghting provided the in- 
stallation were made in such a manner that the light is prop- 
erly sereened from direct vision. Otherwise, the increased 
illumination is certain to make it more difficult to read the- 
instruments. As every decent carbon-incandescent installa- 
tion on switchboard panels is shaded, there should not be 
the slightest difficulty in screening the tungsten lamp in. 
this service. 

If the use of twenty-candlepower tungsten lamps is re- 
garded unfavorably on account of the amount of light given 
by these units, it is an easy matter, in alternating-current 
plants, to adopt the low-voltage tungsten lamp of ten candle- 
power or less for switchboards. Where the lamps are placed 
directly over the instrument dials and are not used tor gen- 
eral switchboard lighting this plan may work out in the most 
attractive manner. The efficiency of very small carbon. 


lamps is so poor that the substitution of the tungsten lamp- 
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may easily mean one-fourth as many watts for the service, 
even allowing something for the trifling loss in the low- 
voltage transformer necessary to supply the low-candle- 
power tungstens with the proper potential. Another advan- 
tage of the low-voltage tungsten lamp is the thickness of its 
filament, which means increased life and perhaps better serv- 
iee on panels where there are frequent shocks, as by the 
opening of heavy cireuit-breakers. An examination of a 
switchboard in an industrial plant recently visited showed 
that probably thirty out of a total of forty-three panels 
eould be equipped with the 110-volt, twenty-candlepower 
tungsten lamp without the slightest danger of premature 
breakage on account of vibration. The tendeney of station 
designers to remove all heavy cireuit-opening apparatus from 
the main switchboard makes the conditions still more favor- 
able for the tungsten lamp. The tantalum lamp, at two 
watts per candlepower, also offers the switchboard panel 
improved illumination at reduced cost, if desired. On a 
large board it will easily be possible to save $10 or $15 
per vear by the substitution of tungsten lamps for carbons, 
not figuring anything more than the mere cost of delivering 
current at the bus. If the actual marketable value of the 
energy saved is considered, and this should be the ease, the 
tungsten lamp will save $50 to $75 a vear on a large board 


with very little trouble. 


ELECTRIC COOKING. 

Electricity has not only invaded nearly every depart- 
ment of industry, but it has invaded the household also, and 
a residence which is not supplied with current cannot be 
considered modern. 

The use of small motors for driving all sorts of small 
domestic machines is increasing rapidly, and the use of heat- 
ing devices, such as irons, toasters, ete., makes steady prog- 
ress. In all of the heating appliances thus introduced, it is 
the element of convenience which has been paramount in 
determining their use. This is becoming more and more 
realized every day, and is one of the principal factors which 
decide in favor of the electric appliance. 

If ‘electric apparatus for general cooking is to make 
headway, it must be upon the same consideration. Fuel 
cannot compete with current on the basis of cleanliness, di- 
-rectness of applicatiog and general convenience. And if 
properly applied, the quality and uniformity of the product 
should be improved by the use of current. 

The quality of most food is greatly improved by long 
cooking at low temperature, as contrasted with rapid cook- 
ing at a high temperature. There are exceptions to this 
statement, such as pastry, but it applies to nearly all meats, 
vegetables, cereals and fruits. The fireless cooker, aside 
from its convenience, is an advance in this direction, and an 
electric cooker which combined a steady supply of heat with 
the principle of heat insulation would represent a very 
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elose approach to perfection in the conditions of eooking. 
The convenience of being able to place food in the oven and 
leave it until wanted, with no danger of burning and with 
no limitations to personal freedom in the meantime, would 
far outweigh with any housewife the small question of cost, 
for this question is a very small one if all the heat gener- 
ated is economically applied to its purpose. 

In the design of cooking utensils the economical appli- 
cation and utilization of the heat should be one of the fore- 
most considerations. With proper disposition of the heat- 
ing units and the heat-insulating materials, the consump- 
tion of energy can he kept down to a figure where the cost 
is not prohibitive, and if the cost meets this requirement, 
the elements of eonvemience and performance will suffice 
It is not 


necessary to actually meet the competition of fuel, if the 


for the rapid introduction of cooking apparatus. 


other factors are made predominant. 


AN ELECTRICAL RESTAURANT. 

Klectric stoves and cooking appliances are being made 
and sold in some quantity, but the fact is not especially 
noticeable to the ‘man in the street’? as he patronizes his 
favorite restanrant down-town during the luneh hour. In 
eertain exclusive clubs and restaurants the electric stove 
is used with much suecess, and its introduction has not 
caused the prices of meals to be advanced, even though the 


But, 


so far as we know, the popular-priced eleetrie restaurant has 


quality of the cooking has been notably improved. 


vet ta come. 

It would seem that the introduction of a restaurant 
located in a prominent position and furnishing electrically 
cooked meals at popular prices would be a great advertise- 
ment for the use of electricity for cooking purposes. And 
the value of the scheme would be much enhanced if the 
kitehen were so located that it would be visible to passers- 
by. Besides the cooking there are other possibilities for 
electricity in the proposed establishment, such as dish wash- 
ers, potato peelers, dough mixers, and so forth. People 
would patronize such a restaurant probably first from curios- 
ity, and then, when its advantages over other places were 
established, from choice. Of course they would talk about it 
to their friends, and then many would begin to want the 
electric stove in their homes, and end by getting it. 

The central stations might try this experiment them- 
selves, or, at least, induce some up-to-date and go-ahead con- 
cern to introduce it. However, no matter who the pioneer 
may be, the central stations and the manufacturers of elece- 
trical apparatus would benefit, as would also the people who 
perforee have to take their mid-day or other meals in the 
city restaurants. Any restaurant introducing the electric 
stove and thereby gaining, say, only ten per cent more cus- 
tom, would be an ultimate gainer even in cases. where the 
cost of electricity is high compared with fuel. 


664 


Programme of Meeting of American 
Electrochemical Society. 


The following papers have been an- 
nounced for the eighteenth meeting of 
the American Electrochemical Society, 
to be held in Chicago, October 13, 14 
and 15: 

‘*Method for Determining Thermal 
Conductivity,” by Carl Hering. 

‘The Electrie Furnace and its Ap- 
plication,” by Mareus Ruthenburg. 

‘*Eleetrolytic Method of Producing 
Metals.” by John W. Beckman. 

‘Reduction of Tin Dross in the Elec- 
tric Furnace,” by R. S. Wile. 

‘‘Notes on Triboluminescence,’’ by 
W. S. Andrews. 

‘The Proximate Constituents of the 
Chemical Elements with Reference to 
Radioactivity and Electrons,” by .G. 
D. Heinrichs. 

‘“‘ Electrochemical Preparation of Cal- 
cium,” by A. R. Johnson. 

‘Efficiency in the Electrolytic Prep- 
aration of Calcium,’’ by F. C. Fray, H. 
R. Bicknell and C. A. Tronson. 

‘*Hlectrochemistry of Polonium,” by 
A. R. Johnson. 

“The Present Status of Ozone.” by 
R. D. Small. 

“The Evolution of the Lead Storage 
Battery,” by P. G. Salom. 

“A New Secondary Cell” by W.S. 
Block. 

“The Self-Discharge of Storage Bat- 
teries,” by 0. W. Brown and W. G. 
Bowers. 

“Corrosion of Metallic Food-Con- 
tainers.”” by Edward Gudeman. 

‘Electrolytic Corrosion of Metallie 
Anodes in Ammonia Solution,” by A. 
W. Browne, M. E. Holmes and J. S. 
King, Jr. 

‘‘ Electrolysis of Certain Solutions,’’ 
bv A. W. Browne and M. E. Holmes. 

“Electrolysis of Some Cyanides,’’ by 
H. E. Patten and W. R. Mott. 

‘‘Application of Electrostatic Sepa- 
ration to Ore Dressing,” by F. S. Mac- 
Gregor. 

“The Isolation of an Ton and Meas- 
urement of its Charge,” by R. A. Mil- 
liken. 

“Crystallization through 
branes,” by J. H. Walton, Jr. 

“The Relative Basicity of the Met- 
als,” by L. Kahlenberg. 

“The Effect of Water in Causing 
Chemical Reactions,” by David Klein. 

“The Physical and Magnetie Hard- 
ness of Some Electrolytic Tron Alloys,”’ 
by James Aston. 


Mem- 
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The sessions will be held at the Con- 
gress Hotel and at University of Chi- 
cago. Visits have been arranged to 
the Western Electric Company, Com- 
monwealth Edison Company, Auto- 
matie Electric Company, Hoskins 
Manufacturing Company, Chicago Tele- 
phone Company, Illinois Steel Com- 
pany and Gary Steel Works. 

ae ee ae ne 
Convention of the American Street and 

Interurban Railway Association. 

As already announced, the twenty- 
ninth annual convention of the Amer- 
ican Street and Interurban Railway 
Association will be held at Atlantie 
City, N. J., October 10 to 14. Every 
effort is being made by the officers to 
have a successful convention, and pre- 
sent indications are that nothing will 
be lacking. Special hotel and trans- 
portation rates have been secured. 

There are a number of affiliated so- 
cieties meeting with the Association, 
and each of these has sent out an enor- 
mous postal card setting forth the rea- 
slons why it will be advantageous to 
attend the convention. 

The headquarters of the main body 
and of the Manufacturers’ Association 
will be at the Marlborough-Blenheim 
Hote The Accountants will have 
headquarters at the Chalfonte, the En- 
vineers at the Dennis, while the Trav- 
more will be headquarters for the 
Claim Agents and the Transportation 
and Tratffie H. C. Don- 
eeker is secretary of the latter, as well 
as of the parent body; H. E. Weeks is 
secretary of the: Accountants’? Associa- 
tion, John W. Corning of the Engineer- 
ing Association. The notice for the 
Claim Agents’ Association is issued by 
E. C. Carpenter, president. 

The meetings will be held and the 
exhibits displayed on 
pier. 


Association, 


Young’s new 
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Motor Specifications for the Navy. 

In order to establish uniformity in 
motors and other electrical apparatus 
used on board ships of war, a confer- 
ence was recently held in Washington. 
Representatives of various bureaus 
met with manufacturers’ agents and 
prepared new specifications. 

It has been found that these confer- 
ences between the departmental off- 
cials and the business people are of 
great practical value. They enable the 
authorities to determine commercial 
eustoms, s 
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International Tramways Congress. 

The sixteenth International Tram- 
ways Congress was held at Brussels, 
Belgium, during the week beginning 
September 5 last. There were many 
papers presented and discussed. A 
brief report of some of these follows: 

Central Station:—M. Thonet, Liége, 
Belgium, recommended producer-gas 
engines in eases where coal is dear 
(from about $3.00 to $4.00 a ton), espe- 
cially for powers not exceeding 500 or 
600 horsepower. 

Meters.—The Congress recommended 
current meters as a means for increas- 
ing the efficiency of motormen and re- 
ducing current consumption. 

Rail Cleaning.—M. Schorling, Han- 
over, Germany, described an electrical 
apparatus, used in Cologne, Germany, 
which cleaned 160 kilometers of track 
in two days of twelve hours each. He 
stated that large sums were being ex- 
pended by street-railway companies for 
track cleaning, and that mechanical 
methods are superseding hand labor in 
tlis connection. 

Overhead Wires.—M. 
Germany, 


Otto, Berlin, 
collected statisties of 110 
street-railway companies, of which sev- 
enty-five use wheel trolleys, thirty em- 
ploy the bow trolley, three use both of 
these systems, and two the Dickinson 
svstem. Galvanized steel wires are used 
in the majority of cases for suspension 
Wires, 
——__—_~-»—____—_ 
An Artificial Daybreak. 

One of the features of the opening of 
the New York Electrical Show, which 
will be held in Madison Square Garden, 
October 10-20, will be a lighting effect 
arranged to simulate dawn. 

After the garden has been filled the 
outer doors will be temporarily closed, 
and at a given signal all the electric 
lights will be extinguished simultane- 
ously. After a few seconds of deepest 
darkness, it has been arranged to have 
one yellow light twinkle out from the 
eastern ‘sky,’™ followed by another 
and another, until the east end of the 
garden takes on the appearance of 
dawn. Gradually the lights will show 
until the whole hall is again iumin- 
ated. 

—_—__~--e——____ 
Electric Furnace Development. 

An electric steel furnace has been in- 

stalled by the Noble Electrie Steel 


Company at Heroult, Cal., and is re- 
ported to be giving satisfaction. 
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Charles L. Edgar. 

The central-station industry in this 
country owes its strong position at the 
present time in no small measure to the 
far-reaching influence of its pioneers. 
Fortunately there are still left many of 
these pioneers and their steady devo- 
tion to the industry has placed them in 
its leading positions. In several of our 
large cities we find at the head of the 
central-station company men who re- 
ceived their apprenticeship in the first 
Edison electrice light plants and who 
passed through all the varied 
experiences of the evolution 
from those small beginnings 
to the great engineering and 
commercial achievements of 
the electrical industry of to- 
day. : 
Charles L. Edgar, of Bos- 
ton, is one of the best known 
of these pioneers. Since his 
college days he has been 
steadily identified with the 
electrical industry and for 
over twenty-three years he 
has directed the growth and 
destinies of electric service in 
Boston. His career is a fine 
example of the success that 
may be achieved by an en- 
gineer when placed at the 
head of a great undertaking. 

Charles Leavitt Edgar was 
born December 23, 1860, at 
Griggstown, near Princeton, 
N. J., his parents being 
Thomas and Annie Edgar. 
After an early training in 
the local sehools he prepared 
himself for entrance to 
Rutgers College, from which 
he was graduated with the 
degree A. B. in 1882. He 
then took up some post-grad- 
uate work in electricity under Prot. F. 
Cuyler Van Dyck and for this and sub- 
sequent practical work he received from 
Rutgers College the advanced degrees 
A. M. in 1885 and E. E. in 1887. 

Having frequently visited relatives 
at Menlo Park near his old home, he 
became imbued with the desire to asso- 
ciate himself with the work of Thos. A. 
Edison and in January, 1883, he applied 
for an appointment. He was sent to the 
old Edison Machine Works in New 
York City, where he was employed for 
nine months. For a time he was trans- 
ferred to the factory of the Bergman 
Company, which manufactured central- 
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station apparatus. 
connected with the Edison Electric 
Light Company at its original factory 
in New York City, and remained in its 
service until 1887 when he had risen to 
the position of chief engineer. During 
these years his work was of a general 
engineering character, particularly in- 
stalling small central stations through- 
out New York and adjoining states. 

In August, 1887, the parent Edison 
company sent Mr. Edgar to Boston as 
superintendent- of the Edison Electric 


CHARLES L. EDGAR, 
President and General Manager, Pdison Electric) Muminating Company 


of Baston. 
IWuminating Company of Boston, which 
had been organized the vear before. He 
has remained continuously with this 
company, rising suceessively through 
all the highest executive positions. In 
1889 he became general manager, which 
position he still holds. Shortly after- 
wards he was made vice-president and 


on the death of Jacob Rogers in 1900 he 


was chosen president of the company. 
Mr. Edgar has personally taken a 
keen interest in keeping his company 
among the leaders ìn central-station 
practice. He has made numerous trips 
to Europe to study at first hand the 
methods in vogue in the largest electric 


He then became 


ey Ga EO age Te ey Signa En g a aa a 


665 


plants. As a result of these investiga- 
tions he early saw the value of storage 
batteries as central-station auxiliaries 
and imported for use in Boston a Tudor 
battery from Germany, which was the 
first battery used in this service in this 
contry. He also foresaw the need of 
compact generating units for stations 
in congested districts and installed at 
Boston, the first vertical engines for cen- 
tral-station work in America. On a 
special visit to England in 1898, he 
studied the Wright demand svstem of 
charging and introduced it 
on the Boston Edison serv- 
ice. In all cases he has had 
adopted by his company the 
most up-to-date engineering 
and commercial practices 
that were adaptable to the 
conditions in his city. From 
small beginnings the service 
of the Boston Edison Com- 
pany has been extended un- 
der Mr. Edgar’s direction so 
that now it covers practical- 


Iv the entire metropolitan 
and suburban districts be- 
sides many neighboring 


cities and towns, and has 
one of the largest connected 
loads in this country. 

One of the features that 
has contributed to the great 
success of the Boston Com- 
pany is its highly developed 
welfare Mr. Edgar 
has personally interested 
himself in the formation of 
the Edison Employees’ Club, 
whose suecess gave impetus 
to similar and later 
company sections of the Na- 
tional Bleetrie Light Asso- 


work. 


elubs 


elation in other cities. The 
educational and entertain- 
ment features of the Boston club 


have served as models for other elubs. 

Mr. Edgar has always been promi- 
nently identified with the leading cen- 
tral-station associations and engineer- 
ing societies. He was president of the 
Association of Edison Illuminating 
Companies from 1893 to 1895. After 
being three times vice-president of the 
National Electrice Light Association, he 
was elected its president in 1903. He 
has also been president of the Massa- 
chusetts Eleetme Light Association 
and chairman of the Boston Section of 
the American Institute of Electrical 
Engineers. 
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Annual Meeting of Sons of Jove. 

"The eighth annual meeting of the 
Rejuvenated Sons of Jove will be held 
on October 13, 14 and 15, 1910, at Bir- 
mingham, Ala., this being the home of 
the reigning Jupiter, Oscar C. Turner. 
Birmingham has a Jovian membership 
of about one hundved, and every one of 
these members is thoroughly active and 
interested. They promise all visiting 
Jovians three live days. Special prep- 
aration has been made for the enter- 
tainment of the ladies. The Alabama 
State Fair will be in full swing at Bir- 
mingham during the convention, A 
special opportunity will be afforded to 
visit Chattanooga, Lookout Mountain, 
Missionary Ridge, the National Ceme- 
tery and the old battlefields that have 
made that part of the South doubly 
historie. 

Fhe Sons of Jove is a fraternal or- 
der of electrical men throughout the 
United States, Canada and Mexieo. It 
has now a membership upwards of 
four thousand and is growing rapidly. 
During the past vear the membership 
has been increased by over one thou- 
sand members in all parts of the coun- 
try. The object of the order is frankly 
commercial. It aims to bring about a 
greater degree of harmony and co- 
operation among those engaged in the 
same line of business by getting into 
eloser contact all branches of the in- 
dustry. It strives to eliminate petty 
jealousies, unfair methods of competi- 
tion and elements of friction; to in- 
crease the 
Operative 


common market by co- 
advertising, 
“AIL together all the 


thine electrical.” 


Its slogan is 


The officers, known as the Jovian 
follows: Jupiter, 
Oscar ©. Turner: Neptune, J. F. Dos- 
tal: Pluto, F. M. Bernardin; Vulean, 
J. A. Campbell: Mercury, R. M. Van 
Vleit: Hercules. W. W. Lovell; Mars, 
H. V. Carter; Apollo, J. A. Vaughan; 
Avrenim, T. A. Burke. 
ESN E. 
Railroad Men See Pennsylvania 

Station. 

A party of railroad officials from the 
West, Southwest and South reeently 
inspected the new Pennsylvania Rail- 
road station and tunnels in New York. 
Parties left Chicago, St. Louis and Cin- 
cinnati, uniting at Pittsburg. 

Among the visitors were C. A. Cairns 
of the Chicago & Northwestern Rail- 
way, P. S. Eustis of the Burlington, 


Congress, are as 


time for every- - 
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L. M. Allen of the Rock Island, S. C. 


` Warner of the Kansas City Southern, 


C. L. Stone of the Missouri Pacific, C. 
S. Crane of the Wabash, H. F. Cary 
of the Southern, W. B. Bevill of the 
Norfolk & Western, and L. 8. Hunger- 
ford of the Pullman Company. They, 
were met by Samuel Moody and J. R. 
Wood and other officials of the Penn- 
svlvanta lines, and the new station from 
the practical railroader’s point of view 
was explained to them. 

Afterward they were entertained at 
luncheon at the Waldorf, where in- 
formal speeches were made and the 
visitors expressed their pleasure at 
what they saw and their appreciation 
of the immense improvements. which 
had been effected. | 


——eo 


Illinois State Electrical Association. 


The annual meeting of the Minois 
State Electrical Association will be 
held at Rock Island, October 25, 26 and 
27. An interesting programme has been 
prepared and this will be supplemented 
by a comprehensive electrical show 
given by supply houses and manufac- 
turers. 

For the purpose of popularizing this 
exhibition the People’s Power Com- 
pany, of Rock Island, has been adver- 
tising extensively in Roek Island and 
the neighboring towns. The eompany 
has, together with the manufacturers, 
arranged for a display of electrical 
goods. L 


—eo 


Membership of Illuminating Engineer- 
ing Society. 

The Membership Committee of the Il- 
luminating Engineering Society, con- 
sisting of J. R. Crouse, H. B. Dates 
and W. H. Gartley, has wound up its 
whirlwind campaign and made a report 
to Seeretary Millar showing that 500 
appheations have been received. This 
represents an increase in the member- 
ship of the Society of about fifty per 
cent. 

The inereased annual revenue of the 
Society will amount to $2,500. The 
cost of the campaign has been over 
$1,200. 


—  __—_—— 


Telegraph Operators Get More Pay. 

Telegraph operators on the Monon 
Railroad recently received announce- 
ment of a nine-per-cent raise in wages, 
which became effective September 1. 
The operators also obtained other con- 


- 
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cessions, their organization, the Order 
of Railway Telegraphers, receiving offi- 
cial recognition for the first time. 
eo 
Sanitary District Report. 

The report of the Chicago Sanitary 
District for the first six months of the 
current year shows a gross income of 
$258,327, an increase of 55.5 per cent 
over last year. The operating and 
maintenance expenses, including $35,- 


656 for depreciation, amounted to 
$113,796, making the net earnings 
#144531. The rental on leased lines 


brings this down to $144,284. 

The cost of the. plant and equipment 
Is $4,267,614, so that the returns repre- 
sent 6.8 per cent on the investment. 

PEE Oe) ee 
Trade Co-operation. 

Consul-General John L. Griffiths, Lon- 
don, England, writes that inquiries have 
recently been made at his consulate- 
general for the names of local represen- 
tatives of various products of American 
manufacture. In some instances it has 
been possible to give the desired infor- 
mation without delay, but in other cases 
it has taken considerable time to verify 
the fact as to whether or not this or 
that article of American manufacture 
was handled in London. As the result 
of sueh inquiries it appears that it 
would be greatly to the benefit of the 
American manufacturer in general, and 
In particular, if in establishing a for- 
eign branch or in employing a foreign 
representative he would notify the 
Ameriean consul situated in that place. 
In this manner the consulate would be, 
as it ought to be, a local clearing house 
for the extension of trade in American- 
made products. 


— eM a 
Electrical Machinery Exported. 
The cleetrical machinery exported 


during the eight months ending with 
August, was valued at $4,100,000. For 
the corresponding eight months of the 
previous vear the amount was $4- 
800.000. 


eo 


To Extend Union Railway. 

In the case of the Lorain Steel Com- 
pany against the Union Railway Com- 
pany of New York, an order was re- 
cently issued authorizing Frederiek W. 
Whitridge, receiver, to spend part of 
the funds of the Union Railway Com- 
pany. With the $65,000 which is to 
be expended an extension is to be built 
to the Bronx. 


—=— ~a 
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An Electrically Equipped Stone Quarry. 


A Description of a New and Comprehensive Plant at McCook, Ill. 


Near McCook, Ill., about sixteen miles 
southwest of Chicago, in a territory 
known for its stone production, there is 
lovated the new stone-crushing plant of 
the United States. Crushed Stone Com- 
pany. Chicago, which has recently been 
put in operation. This plant, which is 
believed to be one of the most complete 
of its kind. was constructed to supple- 
ment one already in existence on the 


land covering about 300 acres, of which 
fifteen acres are being worked. A ma- 
jority of the tract, however, is avail- 
able for quarrying purposes. The 
quarry opening is 1,700 feet by 300 feet. 
The company has now reached a forty- 
foot face and is working to reach a 
fortyv-foot level. The stone quarried so 
far has been found quite uniform in 
eharacter and has only a slight over- 


the quarry the northern extremity. The 
output of the quarry is delivered to the 
roll house and is then passed through 
the remaining buildings to the loading 
point for shipment. 

The entire mechanical equipment of 
this plant is operated by electricity. All 
large machines are operated by individ- 
ual motors and the smaller machines 
are group-driven from line shafts belted 


same site, as the original plant was 
deemed inadequate to supply the in- 
creasing demands for crushed stone. 
Situated on the Santa Fé, Baltimore & 
Ohio, Indiana Harbor Belt and Chicago 
‘Terminal railroads, the Company is en- 
abled to make prompt deliveries direct 
to Chicago and southern lake ports. 
The United States Crushed Stone 
Company owns at the site a tract of 


lay of earth. It is quarried very readily 
and ean be handled and crushed in a 
satisfactory and economical manner 
with the present equipment. The plant 
is operated both day and night and 
turns out about 6,000 tons of commer- 
cial rock per day. 

The buildings of the plant are con- 
structed of concrete and structural 
steel. They are located in a row with 


GENERAL VIEW OF QUARRY, UNITED STATES CRUSHED STONE COMPANY, McCOOK, ILL. 


to the motors. The total load of the 
plant when in full operation is 3,400 
kilowatts. 

Power is purchased from the Sanitary 
District of Chicago, connections being 
made from the latter’s substation at 
Thirty-first Street and Western Ave- 
nue. 

Sixty-cycle, three-phase current at a 
pressure of 12,000 volts is received at 
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the substation at the plant and is passed 
through step-down transformers which 
reduce the pressure to 440 volts for 
local distribution. 

The power and substation building, 
forty-three feet by twenty-eight feet by 
twenty-four feet, is a brick structure of 
concrete foundation and trimmings 
with a gravel roof. The equipment in 
this station comprises six step-down 
transformers, a switchboard and light- 
ning protective apparatus. All electric 
power and lighting circuits throughout 
the plant are controlled from this 
switchboard. Each section of the plant 
is controlled from a separate panel on 
which are mounted integrating wattme- 
ters that keep a continual check on the 
amount of power consumed by the dif- 
ferent sections. The switchboard is also 
equipped with ammeters, voltmeters 
and circuit-breakers of the most mod- 
ern types. 

Current is delivered from the substa- 
tion to the different buildings in three- 
conductor lead-covered cables placed in 
vitrified ducts laid underground tlie 
full length of the crushing plant. Man- 
holes are placed at each section of the 
plant, so that branch connections may 
be made to distributing cabinets within 
the buildings. From these cabinets a 
separate supply feeder delivers power 
to each motor. 

The plant is lighted throughout by 
are and incandescent lamps, the current 
for lighting being stepped down by 
transformers, in each building, from 
440 to 120 volts. Are lamps are provid- 
ed about the grounds and in the quarry. 
in order that operations may be carried 
on at night. These lamps are supplied 
with current direct from the substation 
and are entirely separate from the 
lighting circuits within the buildings. 

The first process in the operation of 
the plant is the loosening of stone 
around the quarry. This is accom- 
plished by first drilling holes of a guf- 
ficient depth and then dynamiting 
these holes, in this manner loosening 
great quantities of stone at a single 
blast. Two methods of drilling are em- 
ployed, one by means of compressed- 
air drills and the other by means of 
electric drills. 

In the former method the regular 
automatic-feed Ingersoll-Rand rock 
drills mounted on rectangular frames 
are used. They are self-contained and 
are arranged to be moved as a unit. 
For supplying the air a motor-operated 
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Ingersoll-Rand air compressor is used, 
which delivers into a receiving tank. 
A pipe line, extending entirely around 
the edge of the quarry, is run from 


this tank and fitted with valves so 
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tirely replace the air drills. A view of 
two of these drills 1s shown in one of 
the accompanying illustrations. The 
drill consists of a ten-horsepower mo- 
tor belt-connected to a shaft operat- 
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INTERIOR OF SUBSTATION AT McCOOK, ILL. 


that connections can be made at any 
point where operations are being car- 
ried on. 


The Company, however, has installed — 


ing a walking beam, which alternately 
raises and lowers the bit of the drill. 
The drill bores a hole six inches in 
diameter and fifty feet ‘deep. 


MOTOR-DRIVEN AIR COMPRESSOR. 


two electric drills, known as blast-hole 
drills, which have given such eeonom- 
ical and efficient service that addi- 
tional ones have heen ordered to en- 


It is stated by the officials of the 
United States Crushed Stone Company 
that three of these drills are equal to 
ten of the compressed-air type in the 
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matter of work. By reason of drilling 
a hole of greater depth and larger 
diameter with a noticeable saving in 
cost of operation it is said that their 


for this quarry. The cars are standard- 
gauge flat cars, which carry a steel 
skip of a capacity of ten cubie yards. 
These skips are open on one side to fa- 


TWO OF THE MOTOR-DRIVEN DRILLS. 


use has effected a saving of ninety per cilitate quick dumping. 


cent. 
In the quarry to handle this stone 


tank locomotives are 


Three sixteen by twenty-two saddle- 
used in the bot- 


there are one Atlantic and two Bueyrus tom of the quarry for switehing these 
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MOTOR-DRIVEN EDISON ROLLS FOR CRUSHING STONE. 


110-ton steam shovels. The latter have 
a dipper capacity of 3.5 eubie yards. 
These steam shovels load the stone into 
ears, which were especially designed 


cars, in trains of six each, to the foot of 
the incline leading to the roll build- 
ing. From this point thev are hoisted 
by means of a 300-horsepower Lidger- 
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wood electric hoist, into the roll-house 
building. The skips are dumped into 
the upper hopper of the roll by means 
of an electric hoist, which slides the 
skip off from the car platform on to 
the skip table, and tilts the skip until 
the contents are emptied into the rolls. 
The same hoist returns the skip to the 
ear platform. 

The rolls rest on two large girders, 
supported by a substantial concrete 
foundation, on which girders the hous- 
ings carrying the rolls proper are 
mounted, and are so arranged that the 
housings can be moved along the gird- 
ers, In order to regulate the size of the 
crushed product. 

The rolls consist of shafts, on which 
are pressed and keyed steel mandrels, 
octagonal in shape, to which are keved 
and bolted eight chilled-iron slugger 
plates to form a circle. These slugger 
plates are cast with large knobs, which 
protrude for the purpose of breaking 
the rock as it is fed to the rolls. Each 
roll weighs approximately fifty tons 
and is seven feet long and six feet in 
diameter. They are driven independ- 
ently by electric motors of 250 and 200 
horsepower respectively, and revolve at 
the rate of 170 revolutions per minute. 

These giant rolls are the invention of 
Thomas A. Edison. The principle on 
which the crushing is done is by impact 
and speed, and there is not in any 
Way a crushing action. At tke high 
speed at which these rolls revolve, the 
stone strikes the sluggers and is hurled 
with such impact against the opposite 
roll and back again that it is easily 
shattered. It is possible to crush any 
size stone in these rolls that can be 
picked up by the steam shovel, up to 
and including single pieces weighing 
as much as seventeen tons, requiring 
less than half a minute to reduce these 
Jarge rocks to sizes of five inches and 
under. 

After the stone passes through the 
rolls it drops into a lower hopper, which 
has a capacity of forty cubic yards, and 
from there is loaded on a retarding 
rol] and into two skip cars of fifteen- 
tons capacity each. These cars are run 
up a steel skipway 210 feet long and 
built on an incline of forty-three de- 
grees, and are discharged into a bin of 
forty yards capacity which is located 
at the top of the steel structure 135 
feet high. The electric hoist whic! 
handles these cars is of 300-horsepower 
capacity and was built by the Lidger- 
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wood ‘Manufacturing Company. It op- 
erates at a speed sufficient to enable the 
skip car to discharge into the tower 
bin at the rate of one car per minute. 

The rock from this bin is then distrib- 
uted to two revolving screens seven 
feet in diameter and twenty feet 
long, which allow all stone crushed 
to three inches or under to pass 
through, and which reject all stone 
over three inches in size. The under- 
sized stone is carried directly by means 
of a motor-operated belt conveyor to a 
forty-eight inch by twenty-four inch 
revolving screen, and is at once distrib- 
uted to the commercial bins. The re- 
jections are discharged half to the No. 
8 Gates crusher and half to two No. 6 
McCully crushers. The stone is there 
reduced and elevated to screens and 
sized for commercial purposes. 

In addition to this equipment there 
are also two No. 5 and two No. 4 Mc- 
Cully crushers used for further reduc- 
tion, also a set of Power and Mining 
Machinery Company’s crushing rolls 
which are said to have a capacity of 
about four of the ordinary type of 
gyratory crushers. The two rolls of 
this crusher are operated independently 
by two fifteen-horsepower motors. The 
No. 8 crusher is motor operated and is 
fed by a motor-operated pan conveyor. 

In the event the’ Edison rolls are fed 
with rock beyond the capacity of the 
other crushing equipment, the company 
has provided a storage bin to receive 
discharges from the large screens. The 
capacity of this bin is 1,000 cubic yards 
and it is so arranged that the stone can 
be taken away from the bottom dis- 
charge gate on to a pan conveyor to 
an elevator, discharging into the No. 
8 crusher. This enables the company 
to operate one-half of the plant during 
the night, and re-crush this accumula- 
tion with a minimum number of em- 
ployes. 

The following is a list of the machines 
installed at the McCook plant and the 
sizes of the motors which operate them: 


Horsepower 
Machine— of Motor. 
Well Orth” oes baer oie RA a 10 
Wel Dril 2cdo8 5 See 2 certare niara, 10 
Air Compressor ............ccceeecees 150 
No. 8 PON ee Sees on he ceed ged Be welche ones 200 
No. 12 Skip Tower Feed Rolls........ 10 
No. 14 Primary Screen................ 30 
No. 17, No. 6 Crusher................ 40 
No. 19, No. 4 Crusher................ 20 
No. 15 Conveyor and Screens......... 85 
No. 20 Pan Conveyor................. 15 
No. 11 Skip Tower Feed Rolls........ 10 
No. 13 Primary Screen............... 30 
No. 16, No. 6 Crusher................ 40 
No, 18, No. 4 Crusher................ 29 
‘No. 10 Skip Hoist .................... 300 
NO. 7 Quarry Hoist...............000. 300 
No. 3 Upper Feed Roll................ 15 
No. 4 Tower Feed Roll............... 15 
No. 6 Oil Pump..... 0.0.0.0... 0.0 cee ee 2 
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No. 9 Auxiliary Hoist....,............ 37.0 
No. 2 Plain Hollewisd etcwseee se sin eid 200 
No. 1 Slugger Roll..........0...00.0-8. 250 
No. 8 Quarry Hoist................08. 300 
PIS: i oss et Sk eee Sad ie eee oa aR 75 
Elevator and Pan Conveyor ESS Pye ed s5 


The electrice plant is lubricated by a 
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at the top of the building. 

Although the fire risk at this plant is 
minimum, owing to the construction of 
the building and the nature of the 


MOTORS FOR OPERATING CONVEYORS. 


gravity system, having a distributing 
tank at the top of the mill. The oil is 
piped to all bearings, throughout the 
plant, and drained into a large filter 


My ‘will Hilts 


i! Akin 


product handled, a complete protective 
equipment in the forin of a comprehen- 
sive system of high-pressure piping has 
been installed. This system is supplied 


ELECTRIC HOIST FOR OPERATING SKIP CARS. 


tank on the ground. It is then filtered 
and returned by means of a centrifugal 
pump, operated by a two-horsepowe1 
motor, to the original distributing tank 


by high-pressure pumps located about 

the plant, direct-connected to motors 

aggregating seventy-five horsepower. 
The crushing machinery with the ex- 
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ception of the Edison rolls and the 
Gates crusher was supplied by the 
Power and Mining Machinery Com- 
pany, Cudahy, Wis. The latter was fur- 
nished by the Allis-Chalmers Company, 
Milwaukee, Wis. All of the motors 
used throughout the plant were fur- 
nished by the General Electrice Com- 
pany, Schenectady, N. Y. 

The switehboard, which consists of 
twenty-five panels, was supplied by the 
Western Electrice Company, and the 
transformers in the substation by the 
Pittsburgh Transformer Company. The 
Edison rolls were supplied by the Edi- 
son Crusher Roll Company, Stewarts- 
ville, N. J. 

The United States Crushed Stone 
Company is starting operations on a 
complete stone-washing plant, which 
will be equipped to wash stone for 
special concrete work. 

— eoe 

Special Lighting for Conservation Con- 
gress. 

In connection with the recent Ameri- 
can Conservation Congress held at St. 
Paul, Minn., there was a special elec- 
trical illumination of streets and pub- 
lic buildings that attracted much fa- 
vorable notice from the numerous visi- 
tors from all parts of the country. It 
is estimated that 500,000 incandescent 
Jamps were used in this illumination in 
the twin cities. Although the lighting 
was chiefly confined to St. Paul, Minne- 
apolig took a generous part. Among 
the buildings most attractively out- 
lined were the Capitol and Court 
House, which glisténed in the dark- 
ness. For the street lighting, arches 
With a distinctive cirele at the center 
Were used and the installation of these 
along Fifth Street made a particularly 
imposing appearance. The brilliancy 
and beauty of the entire effect made a 
great impression on the visitors and 
drew from them expressions of genuine 
praise. 

—eoe — 
Examination for Electrician Helper. 
The United States Civil Service Com- 
mission announces that an examination 
will be held at the usual places on 
October 19, to fill vacancies in the posi- 
tion of electrician’s helper. The en- 

trance salary is $600 per annum. 

Those interested should apply to the 
United States Civil Service Commis- 
sion, Washington. D, C., or to the secre- 
tary of any board of examiners for 
Form 1800. 


COLORADO ELECTRIC LIGHT, 
POWER AND RAILWAY 
ASSOCIATION. 


ANNUAL CONVENTION AT GLENWOOD 
SPRINGS. 


The eighth annual convention of the 
Colorado Blectrie Light, Power and 
Railway Association was held at the 
Hotel Colorado, Glenwood Springs, 
September 21, 22 and 23. 

The first session was ealled to order 
at ten ọ'cloek on Wednesday morning, 
and listened to the address of the presi- 
dent, William T. Wallace. 

The first paper to be presented was 
one by H. L. Aller, of Denver, on 
“Mazda Street Series Lighting,” of 
which an abstract follows: 


MAZDA STREET SERIES LIGHTING. 


In the mountain section of the country 
the winding and hilly streets are peculiarly 
suited to lighting by small units closely 
spaced. As the series tungsten lamp is 
best adapted for this service, Mr. Aller de- 
scribes the constructive and iHuminating 
features of the Mazda series lamps, illus- 
trating many of these types. The filament 
is a simple thick V-shaped loop, except for 
the largest sizes. The tip of the filament 
is anchored with a molydenum spring of 
great elasticity. The ends of the filament 
are welded to the leading-in wires with a 
fused-ball joint, overcoming the former ten- 
dency to break at these points. A table 
of ratings is given in the paper. The rated 
lire is conservatively placed at 1,350 hours, 
although many of these lamps have aver- 
aged 4,300 hours. A new shellaced-film 
cut-out is used in the socket, which is also 
provided with a short-circuiting spring con- 
tact. A new form of constant-current trans- 
former has becn developed which has 100 
per cent maximum reactance so as to be 
capable of giving zero regulation. Radial 
wave reflectors are generally used with 
series tungsten lamps and many attractive 
forms of bracket fixtures are now on the 
market. Mr. Aller showed views of several 
decorative lighting installations using clus- 
ters of tungsten lamps. While multiple 
latnps are generally used for this purpose, 
the series type is also adapted to this end 
and has been so used at Gary, Ind. With 
gas at $1.00 per 1,000 cubic feet, the tung- 


sten lamp can easily compete with Wels- 


bach mantle gas lamps and still produce a 
revenue of 10.9 cents per kilowatt-hour. 
Fifty-watt lamps give better illumination 
than the so-called fifty-candlepower mantle 
lamps. Series tungsten lamps can even be 
used to advantage to replace the alternat- 
ing-current enclosed arcs. In western cit- 
ies these are commonly placed every second 
błock or about 1.000 feet apart. Four 100- 
watt tungsten lamps could be used in place 
of one 6.6-ampere arc, thus placing the 
lamps 250 feet apart and giving a much 
better light distribution at the same total 


cost. 

There followed a number of interest- 
ing papers, as follows: ‘‘Some Obser- 
vations in Cultivating Friendly Rela- 
tions with the Public,” by J. M. Con- 
nelly, of Denver; ‘‘Notes on Distribu- 
tion Pole Lines,’’ by J. C. Lawler, of 
Colorado Springs; ‘‘Creosote Treat- 
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ment of Our Native Lodge-Pole Pine 
Poles,” by George R. Ogier, of Den- 
ver; ‘‘The Place of Rotary Condensers 
and Induction Generators in Trans- 
mission Systems,” by A. L. Jones, of 
Denver; ‘Steam Turbines,” by E. M. 
Gilbert, of Denver. There was quite a 
free discussion of these papers, ab- 
straets of which follow. 


CULTIVATING FRIENDLY RELATIONS, 


This paper sets forth an earnest plea 
for more friendly relations between central 
stations and the public, setting forth the 
creat advantages to be derived therefrom. 
The attitude of a company's employees is 
one of the most essential qualifications con- 
ducive to friendly relations. The paper 
points out how it is vastly more probable 
for a central-station company to obtain an 
exclusive and longer-term franchise from a 
city by taking the public into its confidence 
in all matters and explaining why compe- 
tition would not result in lower rates. A 
good share of the paper is devoted to the 
various phases of journalism as it relates 
to the central-station industry. The author, 
in addition to advocating the liberal use of 
advertising space, points out that the press 
is always willing to publish material having 
a news value and instead of ignoring this 
opportunity of obtaining publicity, central 
stations should avail themselves of this val- 
uable opportunity to explain their position 
to the public. 


DISTRIBUTION POLE LINES. 


Pole lines for light and power distribu- 
tion circuits seldom receive proper atten- 
tion during construction. Mr, Lawler con- 
tends that they are as important as trans- 
mission lines and should be laid out and 
erected with as much care. Material for 
pole-line construction has not been improved 
much lately and generally is mechanically 
weak. The use of duplex wire for services 
is desirable. Improved service pole and 
tree insulators and self-supporting poles are 
needed. Insulators should be standardized 
to a few general types. It is false economy 
to build cheap lines. Increased length of 
spans mean greater maintenance; 100-foot 
spans are best. Poles should be placed on 
lot lines extended and preferably in the al- 
leys; they should be straight. well in line, 
and painted. Galvanized hardware is best. 
Brackets and eccentric crossarims are not 
desirable construction. No. 6 Wire is the 
smallest that can be used. Each house 
should have a separate service. Transform. 
er records should be kept in a card index. 
Line maps should be carefully drawn, cut 
up into convenient form and filed for refer- 
ence, Primary and secondary lines should 
never run on the same cross-arm. Light- 
ning-arresters should not be put on the 
same pole with transformers or fuses. 
Three-wire secondaries are not advisable in 
residence districts, as they generally are 
unbalanced on the three legs of the circuit. 
If transformers are connected in parallel, 
each block should have its individual set of 
transformers and all should be fused at one 
point. In a business district the problems 
of secondary distribution are more com- 
plex; several different kinds of current must 
be furnished; lines of other companies 
hamper the arrangements. A company 
should furnish a few standard voltages to 
all parts of each block, instead of handling 
each case separately; the latter leads to a 
complicated network of lines and poles. 
Mr. Lawler concludes his paper by describ- 
ing a standard construction adopted in a 
business district. Bridge construction with 
three cross-arms spanning the alley was 
used and this provided for all the various 
classes of service. Three _ single-phase 
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transformers with 110-220-volt secondaries 
are provided for each block and connected 
across the three legs of the three-phase 
supply. The system amounts to a double 
three-wire system and gives either 110 or 
220 or 110-220-volt single-phase, also 110 or 
220-volt three-phase distribution. Joint usé 
of this-pole line is provided for other com- 
panies and the city service. Such systema- 
tizing of the pole line construction and 
distribution system permits a neat construc- 
tion with a minimum number of poles and 
wires and ties up the least investment. 


CREOSOTE TREATMENT OF POLES. 


At the beginning of his paper Mr. Ogier 
showed that wood preservation is an old 
art, having been first used about 1705. In 
tracing its development to the present, it 
was stated that creosote treatment was not 
used until about 1874, but has been rapidly 
extended since then. The United States 
Forest Service has taken an active interest 
in it as a means of conserving the lumber 
supply. An experimental plant erected by 
the Service at Norris, Colo., was purchased 
by the company with wnich Mr. Ogier is 
connected. The open-tank creosote process 
is used and the butt ends of the poles only 
are treated. The native lodgepole pine 
timber has a life of only five years if un- 
treated, but of twenty years when treated 
with creosote. The cost of untreated cedar 
and other high-grade poles brought to Col- 
orado is as much as that of the treated 
native poles and the life of the latter is 
greater. A table of the life of various treat- 
ed timbers shows that it varies between 
twenty and thirty years and that this is 
from twice to four times the life of the un- 
treated timber, depending on the species. 
The financial saving in this country from 
consistent preservative treatment of all 
timbers would be about $72,000,000 annual- 
ly and that from the treatment of poles 
alone would be $2,880,000 per year. In 
many cases larger poles are used than are 
really needed in order to make allowance 
for future decay. Preservative treatment 
overcomes this waste and prolongs the life 
of the durable species in use. It also ena- 
bles the utilization of cheaper and inferior 
woods, which without treatment would have 
little or no value, 


ROTARY CONDENSERS AND INDUCTION GEN- 
ERATORS IN TRANSMISSION SYSTEMS. 


The ability to operate a synchronous mo- 
lor at a power factor under the control of 
the operator makes it a most useful adjunct 
of a transmission system. The influence of 
induction motors and other inductive loads 
in lowering the power factor is being felt 
more and more as a system is loaded up. 
When running light an induction motor 
takes as much magnetizing current, that is 
almost entirely wattless, as when loaded. 
This must be supplied by the generators at 
the expense of useful capacity, because the 
output of a generator is limited to the cur- 
rent it can carry without injurious heating. 
Thus a generator operating at seventy per 
cent power factor can deliver only seventy 
per cent of its total capacity and thirty per 
cent of its possible output and that of its 
prime mover is unavailable. By operating 
an overexcited synchronous motor on the 
line the wattless magnetizing current for 
the inductive load can be supplied by it 
and the power factor of the line raised so 
that the generators can give nearly their 
maximum output. A synchronous motor 
operating this way is called a rotary con- 
denser and takes very little power from 
the line. It supplies the magnetization for 
the inductive Joad more cheaply and better 
than the main generators. Rotary condensers 
should be installed near the center of the 
load district, so that they relieve not only 
the generators, but also the transmission 
lines and transformers of the wattless cur- 
rent. Such machines can also drive a me- 
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chanical load without greatly reducing their 
capacity as condensers. They can drive 
mechanical load up to seventy per cent of 
rating without diminishing the condenser 
action to below seventy per cent of the 
capacity to supply magnetizing current to 
the line. Respecting the use of induction 
generators, Mr. Jones first described their 
characteristics. They cannot deliver lead- 
ing or lagging current and can only supply 
power current to a circuit that can provide 
them with wattless magnetizing current. 
They cannot supply current to a short-cir- 
cuit. The charging current of a large cable 
system would supply part of the magnetiz- 
ing current for induction generators, but 
this magnetizing current has to be very 
heavy, which is one of the serious draw- 
backs to these machines. Their most prom- 
ising field is in connection with high-speed 
turbines and gas engines as well as water- 
wheels. However, they cannot very well 
constitute over one-third the total generat- 
ing capacity of a system so that their good 
effects are minimized. Hence, despite their 
simplicity of construction. and operation, 
there has arisen practically no demand for 
their use. 


STEAM TURBINES. 


This paper is a brief treatise on the 
steam turbine, giving “a few general de- 
tails, considering these machines as a sep- 
arate and distinct class of prime movers.” 
Following a brief historical introduction and 
a classification into types, a short theory 
without going into thermodynamics is giv- 
en, with reference to certain well known 
designs. The advantages of turbines as 
compared with reciprocating engines are 
enumerated, as follows: (1) Reduction in 
space occupied and smaller foundations; 
(2) saving in oil; (3) absence of oil in con- 
densed steam; (4) less vibration; (5) regu- 
lation; (6) simplicity; (7) less drop in 
economy due to age and efficiency of opera- 
tors: (8) economy, especially with load 
fluctuating heavily. A discussion of these 
points separately follows. Results of these 
taken from cited authorities, with brief re- 
marks on economical working, a few para- 
graphs on the low-pressure turbine, and a 
brief reference to the mixed-pressure type, 
conclude the paper. 


One of the most important things 
taken up by the convention was the 
very complete report of the Meter Com- 
mittee. This report was prepared for 
the purpose of plaeing before the mem- 
bers of the Association, all details in- 
cident to the manufacture, construc- 
tion and operation of all makes of 
meters, for each and every class of serv- 
ice, in order to show the people meth- 
ods to be adopted by the various cen- 
tral-station men in reeeiving and dis- 
tributing these meters, installing them, 
testing them, and the records incidental 
to the above. The Meter Committee 
went into detail in regard to the man- 
ner in which meters were to be in- 
stalled, and the manner in which the 
company should protect same. The 
meter should be so installed as to fully 
protect the company from any losses 
due to failure to meter the entire con- 
nected load of the consumer, or to in- 
tentional theft on the part of the con- 
sumer. 


The method of grounding secondary 
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distribution wires of lighting circuits 
was taken up in a complete manner by 
the Committee on Grounding Secon- 
daries, an abstract of whose report fol- 
lows. The committee consisted of J. A. 
Clay, G. L. Flower and W. A. Carter. 


GROUNDING SECONDARIES. 


This report records the experiences of 
the various companies who answered the 
list of questions submitted. Some results 
of tests on resistance of grounds made some 


` years ago by E. E. F. Creighton are also 


given. One of the most important things 
brought out in the report is that there have 
been a number of serious accidents upon 
secondary circuits which were not ground- 
ed, whereas there have been none on the 
grounded circuits, and no increase in fires. 
One of the accidents required the amputa- 
tion of arm and leg of an employee who 
touched the frame of a 440-volt, three-phase 
motor. Neither frame nor secondary cir- 
cuit was grounded, and lightning had caused 
an arc from primary to secondary circuit. 
This leads the committee to condemn the 
ruling in the Nationak Electrical Code that 
motors operating at 550 volts or less should 
be insulated from ground. It is also point- 
ed out that conditions in Colorado are pecu- 
liar, owing to unsatisfactory ground resist- 
ances. 


The Association recommended to its 
various members the grounding of sec- 
ondary distribution wires wherever it 
was possible to obtain a good ground. 
It was also recommended that on strict- 
ly power circuits all transformer cases 
and some point of the secondary wind- 
ing be grounded, and that the central- 
station operator should recommend to 
the consumer that the frames of motors 
and starting devices, conduit, ete., 
should all be well grounded. 

A committee was appointed for the 
purpose of submitting data to the next 
regular meeting, covering the joint uses 
of poles by all companies, with recom- 
mendations concerning insulators, pole 
fixtures and the manner of treating 
poles so as to obtain the maximum life. 

The following officers were clected 
for the ensuing year: president. H. L. 
Corbett, of The United Hydroelectric 
Company, Georgetown, Colo.; vice- 
president, John A. Clay, Animas Power 
and Water Company, Durango, Colo.: 
executive committee, Wm. T. Wallace, 
Geo. B. Tripp, J. F. Dostal. The secre- 
tary of the Association for the ensuing 
year will be appointed by the presi- 


dent. 
—eo 


Chicago Railways Company. 

The Chicago Railways Company has 
rehabilitated 204 miles, or seventy-five 
miles more than the ordinance contract 
required by this time. About $500,000 
is required to finish odds and ends. 
The Company has over $2,000,000 new- 
equipment contracts. 
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THE PACIFIC COAST ELECTRICAL 
EXPOSITION. 


A FINE SHOW HELD IN SAN FRANCISCO, 
CAL.. SEPTEMBER 17 TU 24, 1910. 


The first Pacifie Coast Electrical Ex- 
position, held in the new Coliseum, San 
Francisco, Cal., from September 17 to 
24 proved to be a genuine success, and 
both in numbers, in attendance and 
character the exposition would have 
done credit to a larger and more cen- 
trally located city. A high degree of 
interest Was maintained throughout the 
entire week and it is the general opin- 
ion of the exhibitors that the show was 
well worth while. 

A uniform scheme of decoration was 
adhered to, simple and effective. The 
booth$ were commodious and aisle 
space ample to allow the crowds to move 


of the exposition was the splendid ex- 
hibit contributed by the Electrical De- 
partment of the City of San Franeisco. 
This included a very comprehensive 
demonstration of police and fire tele- 
phone and telegraph apparatus, and the 
whole was, in fact, one of the most 
instructive and valuable demonstra- 
tions ever shown in any city in the 
country. The apparatus was made in 
the city shops and was installed by spe- 
cial permission of Mayor P. H. Me- 
Carthy, under the supervision of Wil- 
lam H. Army, chief of the depart- 
ment. 

The Pacific Telephone & Telegraph 
Company made a fine showing, its long- 
distance service attracting constant at- 
tention. The Western Union had an 


exhibit unique in its interest and in 


the attention it attracted, while the 
Southern Pacifie Railroad advertised 
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in the course of manufacture. Among 
those in attendance were R. F. Okes, C. E. 
Johnson, F. G. Beck, U. S. Johnson, A. G. 
Bowes, F. J. Lyons, A. D. Parker, H. D. 
Lapkin, C. P. Matthey, F. E. Blanchfield 
and G. R. Gore. 

The American Ironing Machine Company, 
Chicago, Ill., had on exhibition a twenty- 
four-inch belt-driven ironer, one thirty- 
seven-inch and one forty-two-inch electrically 
heated and operated ironing machine. The 
latter was shown in continuous operation. 
The company also exhibited a number of 
snaller machines, and had its exhibit space 
transformed into a miniature laundry. 

The American Steel and Wire Company 
displayed a complete line of bare and insu- 
lated wire, cable, wire strand and rope, rail 
bonds and bonding equipment. Represented 
by P. S. Benjamin. 

The Aylesworth Agencies Company, San 
Francisco, Cal., exhibited a complete line 
cf Monarch telephones, clocks, time stamps. 
etc.. Cooper-Hewitt lamps, Schwarze bells 
and the “APLCO” lighting and ignition sys- 
tem for motor boats and automobiles. The 
company had an automobile wired up with 
lamps, storage battery and dynamo to show 
the actual working conditions of the ap- 
paratus displayed. W. F. Anthes, S. W. 
Rolph and H. G. Aylesworth were in at- 
tendance. 


GENERAL VIEW OF EXHIBITS AT THE PACIFIC COAST ELECTRICAL EXPOSITION. 


freely helped very materially in con- 
tributing to the success of the enter- 
prise. The booths were marked by both 
simple and decorative railings running 
to Corinthian columns in dead white, 
surmounted by ornamental caps. The 
electrical wiring was carried out by the 
General Electrie Construction Com- 
Dany, of San Francisco. The building 
was illuminated with sixty 500-watt 
Mazda lamps, equipped with special 
General Electrie porcelain reflectors, 
and suspended from the roof trusses 
about forty-five feet from the floor. 
The excellent illumination was supple- 
mented by considerable booth lighting 
and by the various flame arcs on exhibi- 
tion. 

One of the most interesting features 


its automatic electric block system of 
protection and distributed some highly 
interesting and picturesque literature. 

Among the novelties the Directo- 
graph and the telautograph divided at- 
tention with the wireless and the vac- 
uum eow-milking machines. 

A detailed list of exhibits follows: 


The American Electric Fuse Company, 
Muskegon, Mich., had on exhibition alter- 
nating and direct-current motor starters, 
crane controllers, battery-charging rheo- 
stats and enameled magnet wire, together 
with a display of telephone protector appa- 
ratus. The company was represented by 
P. G. Jones. 

The American Ever Ready Company, San 
Francisco, Cal., exhibited a line of electric 
flash-lights, electrical novelties, vacuum 
bottles, miniature lamps and decorative 
lighting outfits, spark plugs, speedometers, 
automatic automobile starters and various 
automobile accessories. The exhibit also 
embodied a list of all types of dry batteries 


The Babcock Electric Carriage Company 
exhibited a four-passenger coupe. 

James Barker, Inc., exhibited the Barker 
“Universal” portable vibrator and the “Uni- 
versal” electric hair-drier. 

The Benjamin Electric Manufacturing 
Company, Chicago, Ill., displayed a series 
of its well known lighting specialties and 
wireless clusters, including the new Para- 
bolite reflector for street lamps. The com- 
pany also had on exhibition a number of 
its new reflector sockets specially designed 
for tungsten lamps. F. H. Poss and Miles 
F. Steel were in charge. 

The Brooks-Follis Electric Corporation 
exhibited general electrical supplies, includ- 
ing Fostoria Incandescent lamps, Mica In- 
sulator Company's insulating material, Mur- 
doch wireless outfits, Faries Manufacturing 
Company’s brackets and fixtures, Hylo and 
Economical lamp, Golden vibrators, Motsin- 
ger sparkers, Sprague conduits, Crown deco- 
rative chandeliers, fans, Christmas-tree 
sets, electric bells. Westinghouse cooking 
and heating utensils, annunciators. tele- 
phones, Knobloch-Heidman magnets, Vita 
galvanic discharger, friction tape. C. J. 
Thelen. 
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The American Faucet Company exhibited 


the “Little Giant”? electric vacuum cleaner, 
and was represented by H. G. Johnston. 

The Burroughs Adding Machine Com- 
pany exhibited a full line of motor-driven 
and hand-operated adding machines, includ- 
ing the new duplex features and fifteen-book 
variable-split machine, bank transit ma- 
chine, fraction machine, the new Pike visi- 
ble writer. Represented by W. W. Cooley, 
sales manager; J. L. Cook, H. B. McDowell, 
W. E. Smith, C. L. McFarland, L. V. Britt 
and W. A. Cooley. 

The California State Association of Elec- 
trical Contractors established a comfortable 
reception headquarters, there being a num- 
ber of special exhibits including a glass 
switchboard made by the Jupiter Company, 
moulding by the Telephone Equipment Com- 
pany; conduit by the John R. Cole Com- 
pany; a Westinghouse generator, Thieben 
lamps, Union gas engine and Pacific State 
Electric Company condulets, 

The Century Electric Company exhibited 
several of its single-phase, self-starting, 
alternating-current motors, and showed the 
assembly of its machine in detail. The 
California Incandescent Lamp Company, 
selling agents for Bryan-Marsh incandescent 
lamps, also occupied their booth. Repre- 
sented by R. J. Davis. 

The City Electric Company showed a 
model underground vault, with a 11,000-volt 
cable, pot-head, junction box, transformer. 
500-volt, three-wire, five-way junction box 
and disconnecting switches. 

The John R. Cole Company, San Fran- 
cisco, Cal., had on exhibition a complete 
line of the specialties manufactured by the 
Harvey Hubbell Co., Inc., the Stanley & 
Patterson Company, Chase-Shawmut Com- 
pany, Dessert & Company, and the Lutz 
Metal Molding Company. 

The Columbus Buggy Company exhibited 
a four-passenger coupe and a runabout tak- 
en from the stock of the Bay Cities Electric 
Compgny. Represented by W. D. Vance, 
general manager, and E. L. Jones, manager 
of the San Francisco agency of the Bay 
Cities Company, and G. L. Taft, Pacific 
Coast representative of the Columbus Bug- 
gy Company. 

The Crocker-Wheeler Company showed a 
line of two and three-phase induction mo- 
tors from one-eighth horsepower up, type 
L direct-current motors and photograph of 
installation and apparatus. Represented by 
R. E. Martinez. 

R. B. Daggett & Company exhibited Ba- 
ker electric carriages and Walker electric 
trucks, including two four-passenger coupes, 
a runabout, Victoria, and a _ 3,000-pound 
truck, equipped with Exide or Edison bat- 
teries. Charging with a General Electric, 
three-ampere Mercury arc rectifier. This 
company also exhibited the Sangamon am- 
pere-hour-meter. Represented by R. B. 
Daggett, Messrs. Brown, Dooling, Smith and 
Robbins. i 

The Dean Electric Company, San Fran- 
cisco, Cal., had on exhibition a special pri- 
vate branch board designed to work in con- 
nection with either the automatic or man- 
ual telephone systems. There was also 
shown a magneto-harmonic board, a com- 
mon-battery non-multiple board, and also 
a completely equipped police switchboard 
shown in operation. Among other features 
were shown bed-side telephones and a com- 
plete line of telephone and telegraph parts. 
The company was represented by G. A. 
Scoville, M. J. Corwin and F. M. Coker, Jr. 

The Direct Line Telegraph Company 
demonstrated its interior, secret telephone 
service. Represented by F. A. Dunbar. 

Dossert & Company, New York, N. Y., 
through Otis & Squires of San Francisco, 
exhibited sample boards and loose samples 
of all the products manufactured by fhe 
company. 

The Drendell Switchboard & Supply Com- 
pany exhibited a fine line of switchboards 


and panel boxes, stage plugs and fittings, re- 
sistance coils, remote control switches and 
automatic control apparatus. Represented 
by A. E. Drendiel, president, and IL. Sieben- 
hauer, ` 

The Electric Storage Battery Company, 
Philadelphia, Pa., maintained an exhibit in 
charge of Pierson, Roeding & Company, of 
San Francisco. The main feature of the 
exhibit was the low-voltage tungsten light- 
ing outfits of the company for use in farm- 
houses and country residences. These 
outfits consisted of a gasoline engine driv- 
ing a small generator, a storage battery of 
sixteen cells with three counter-cells for 
regulation, and a complete switchboard. 
This outfit was shown in actual operation. 
The current generated was used to light 
about fifty, eight and sixteen-candlepower 
tungsten lamps which were placed about 
the booth. In addition there was shown a 
full set of vehicle-battery trays, showing 
the Exide battery as furnished for the 
various vehicle manufacturers. The Exide 
spark battery for gasoline-engine ignition 
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machines, and other lines of the Chas. L. 
Kiewert Company of New York. 

The Fred Fisher Company exhibited the 
Directograph, a unique writing device dem- 
onstrating the method of controlling, 
through a telegraph circuit, the vertical and 
horizontal travel of a motor with a single 
push button. 

The Fort Wayne Electric Works exhibited 
an electric rock drill equivalent to one-and- 
three-quarter-inch air drill, doing the work 
of a drill of this type with one-tenth the 
energy. The principle of operation de- 
pends upon rotating hammers. It is driven 
by a one-and-three-quarter-horsepower mo- 
tor, either direct or alternating current. 
This is furnished with a tripou and column 
or quarry bar as required. The drill was 
worked on a block of sandstone furnished 
by the Colusa Sandstone Company. A steam 
generating set, five kilowatts in capacity, 
the engine maufactured by the United States 
Rapid Fire Gun & Power Company, con- 
nected with a five-kilowatt Fort Wayne gen- 


erator was also shown, also a line of 


. 
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was also shown complete and in section. 
In addition to the Exide battery there was 
also exhibited a full line of Chloride Ac- 
cumulator cells of various sizes, also indi- 
vidual plates and parts. The exhibit was 
in charge of W. G. Bardens and B. B. 
Beckett of the Electric Storage Battery 
Company. J. P. Bradner, C. G. Gauntlett 
and C. L. Turner were also in attendance. 

The Electric Railway and Manufacturers’ 
Supply Company showed a handsome line of 
switchboards, panel boards, panel boxes and 
fittings manufactured by the Trumbull Elec- 
tric Manufacturing Company. This com- 
pany also exhibited a complete line of De 
Vean telephone apparatus and Duncan 
meters. 

The Engineering Maintenance Company, 
San Francisco, Cal., had on exhibition a full 
line of Crocker-Wheeler motors, including 
the form L and small induction motors. The 
feature of this exhibit was a model printing- 
ofice operated throughout by means of 
Crocker-Wheeler motors, in which was pub- 
lished a daily paper that was distributed to 
the visitors. The exhibit also included dis- 
plays of Alba and Aurola flaming arc lamps, 
Siemen’s carbons for encloged arc lamps, 
Siemen’s Bio carbons for moving picture 


direct and alternating-current generators: 


and motors for both large power pur- 
poses and small motor application, mov- 
ing picture compensating transformers (the 
“compensarc”) for the alternating and di- 
rect current circuits, a full line of watt- 
hour meters for both single-phase and poly- 
phase circuits, a complete line of sup- 


plies, including fan motors, bell-ringing 


transformers, power transformers, tungsten 
low-voltage transformers and arc lamps, 


“Paul” type high-speed power pump and 


air-compressors, and variable speed control- 
lers for alternating and direct-current cir- 
cuits. A General Electric mercury-are rec- 
tifier furnishes current for the rock drills. 
Represented by G. I. Kinney, district man- 
ager, J. E. Rodd, J. W. White, F. O. Sievers. 
A. L. Searles sales manager of the rock- 
drill department, and R. C. Dugdale, min- 
ing engineer, in charge of rock drill exhibit. 

The General Accustic Company, New 
York, N. Y., exhibited in the booth of the 
National Dictograph Company its instru- 
ments for facilitating hearing. Richard A. 
Fanton was in charge. 


The General Electric Company made an: 
elaborate display of heating and cooking. 
devices, showing a new electric range with: 
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oven, hot disks and several innovations, A 
feature of this display was the “white out- 
fit,’ demonstrating the cleanliness and sani- 
tary value of electrical cooking operation. 
The new “intensified” arc, giving a “day- 
light illumination in a number of handsome 
patterns, attracted a great deal of attention. 
There was also a full line of Mazda incan- 
descent lamps, as well as a full line of Gem, 
tantalum and carbon lamps. Motors, gener- 
ators, controllers, automatic switches, and 
remote control apparatus. for both alter- 
nating and direct-current circuits, were also 
shown. The company was represented by 
A. M. Hyler and C. M. Bliven. 

The Gray National Telautograph Com- 
pany, New York, N. Y., had on exhibition 
seven complete telautograph sets, several 
of these being shown in operation. The 
company was represented by W. G. Vincent, 
Jr., and William Joice. 
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The H. W. Johns-Manville Company, New 
York, N. Y., exhibited a complete line of 
the products of the company, including 
Noark service and subway boxes, Noark en- 
closed fuse material, dry batteries, fibre 
conduit and fittings, asbestos roofing, in- 
sulating materials, packings, and the Lino- 
lite system of electric lighting, Linolite 
desk and table lamps, and a number of 
special silver-plated. reflectors for picture 
lighting were also shown. Overhead mate- 
rials were shown in quite a variety of prod- 
ucts, among which may be mentioned the 
Giant strain insulator. J. M. fibre conduit, 
together with a complete line of fittings, 
tees, elbows and crosses, etc., formed a 
feature of the company’s exhibit. The ex- 
hibit was in charge of W. S. Greenfield, 
assisted by S. P. Russell, J. H. Daveler, 
W. R. Jones. F. S. Mills and C. G. Gunder- 
son 


EXHIBIT OF NATIONAI. ELECTRIC LAMP ASSOCIATION. 


The Holabird-Reynolds Company displayed 
a complete line of Pacific Electric Heating 
Company’s “Hot-Point” irons, Ohio Brass 
Company’s O. B. high-tension insulators, 
Paiste pipe taplets, Franklin Mazda lamps. 
A feature of the exhibit was the beautiful 
Franklin kite sign. ‘There was also dis- 
played National Carbon Company’s Colum- 
bia dry batteries and Proctor-Raymond bells. 
Represented by Ross Holabird and O. K. 
Jones. 

The Home Telephone Company, San 
Francisco, Cal., exhibited an automatic tele- 
phone exchange in full operation. The 
Company’s headquarters occupied 1.000 
square feet, and the display exemplified the 
equipment used in an actual city telephone 
system of the automatic type. Special serv- 
vices, such as those for private exchanges 
of various types, were also shown in work- 
ing form. Direct wire service was also main- 
tained from the exchange headquarters to 
all parts of the territory served by the 
company. N. J. Prendergast, Gerald Dea- 
kin, F. L. Bahr and H. T. Bailey were in 
attendance. 

The Ideal Electric Company exhibited the 
Ideal electric brougham, the largest four- 
passenger electric automobile made, equip- 
ped with Westinghouse hill-climbing motor, 
and equipped with the Motz cushion tire, 
eliminating punctures and tire trouble. Rep- 
resented by F., L, Gerke, 


The Keller Manufacturing Company, Phil- 
adelphia, Pa.. was represented by the 
Laugenour Sales Company of San Francis- 
co, who exhibited a complete line of Keller 
vacuum cleaners, including the portable and 
stationary types. The exhibit also included 
a glass display machine which showed the 
motor, pump and other parts of the Santo 
cleaner in operation, also an electrically 
lighted Keller-Santo machine with win- 
dows showing the complete working parts 
of this particular type of cleaner. 

The Kellogg Switchboard & Supply Com- 
pany, Chicago, Ill., exhibited magneto and 
common-battery telephones, a harmonic 
switchboard, private branch exchange 
switchboards, railway dispatching equip- 
ment, special telephones for power com- 
panies, and a full line of miscellaneous 
apparatus. H. C. Goldbrick, L. H. Baldwin 
and C. F. Hartung were in attendance. 

The Chas. L. Kiewert Company showed 
a complete line of six different types of 
flaming arc lamps, including Alba, <Aurola, 
Trucolor, Economy, Lilliput and Alba Tri- 
plex, all of Siemens make. There was a 
show window demonstration, the white 
lights of the Trucolor lamps, and a moving 
picture machine demonstrating the Siemens 
moving picture Bio carbons, Siemens’ E 
carbon for standard enclosed arcs, and a 
full line of Siemens flame carbons. Repre- 
sented by R. E. Martinez and R. F. McDon- 


ald, manager of Chas. L. Kiewert Company 
of San Francisco. 

Kohler & Chase exhibited an extensive 
line of automatic piano players and musical 
instruments. 

The H. Krantz Manufacturing Company. 
Brooklyn, N. Y., exhibited through Otis 
& Squires of San Francisco, a complete 
line of switches, panel boards, outlet boxes 
and miscellaneous material. 

The Levy Electric Company, San Fran- 
cisco, Cal., maintained a booth wherein was 
shown by means of moving pictures the 
facilities of the company for the prompt 
execution of repair work. The company 
also conducted an illustrated demonstration 
of the Arnold vibrator and the 1900 wash- 
ing machine, and also a full line of house- 
hold utensils, etc. The company was rep- 
resented by Victor A. Kuehn, John J. Hyer. 
Chas. S. Fries, Harry D. Havey, Arthur 
Meyers, Harold Wolfe, Wm. Schafer, and 
Victor Marks. 

The National Dictograph Company of New 
York, N. Y., exhibited the dictograph mas- 
ter station connected with several substa- 
tions scattered through the building. The 
master station was placed in the booth and 
represented the private office of the head of 
a concern. The public was allowed to en- 
ter this booth and converse with the va- 
rious substations standing several feet 
away from the master station. The exhibit 
was in charge of Richard A. Fanto and S. 
M. Nye. 

The National Electric Lamp Association. 
Cleveland, Ohio, occupied four booths in 
the center of the building. Decorative 
arches were constructed around the booth, 
and from these arches were suspended the 
various sizes of Mazda lamps and Holo- 
phane reflectors. A complete line of 110 
and 220-volt Mazda lamps, 110 and 220-volt 
tantalum lamps, tantalum street-railway 
lamps. Mazda street-series, sign, miniature, 
and low-voltage Iamps were also shown. 
Some of these were shown burning on 
racks, and the remainder were exhibited 
in glass show-cases. There was also shown 
a device which permits a light distribution 
about a Jamp to be readily attained. A 
Bunsen photometer which showed the in- 
creased amount of light coming from a 100- 
watt Mazda lamp as compared with the 
100-watt carbon lamp was also on exhibi- 
tion. A set of automobile head-lfghts, side- 
lights, etc., were also shown. A compara- 
tive test on carbon and the new double- 
wound tantalum railway lamps was con- 
ducted during the course of the show, the 
object being to show the difference in cur- 
rent consumption in the two lamps. Among 
those in attendance were J. A. Vandegrift. 
L. S. Twomey and A. J. Hitzker. 

The National India Rubber Company, 
San Francisco, Cal., exhibited its various 
wires and cables on reels, lamp cords, and 
telephone and smaller wires on a sample 
board. In addition they displayed numer- 
ous sample boards containing the various 
lines as manfactured by the company. H. 
V. Gladstone was in charge of the exhibit. 

Otis & Squires made an attractive exhibit 
of various specialties, including the ap- 
paratus manufactured by the Cutler-Ham- 
mer Manufacturing Company, H. Krantz 
Manufacturing Company, Mathias Klein & 
Sons, American Conduit Manufacturing 
Company, Machado & Roller, Knobloch, 
Heideman Manufacturing Company, L. B. 
Allen Company, Dossert & Company, Van 
Nest Carbon Brush Company, Paragon Sel- 
lers Company and Columbia Incandescent 
Lamp Company. Represented by H. B. 
Squires. 

The Pacific Electric and Manufacturing 
Company exhibited an 80,000-volt, 200-am- 
pere, solenoid-operated oil switch, the Wool 
motor-starter and protecting switch and a 
pole-top power-line switch for high-tension 
circuits, a few examples of the company's 
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disconnecting switches. Represented by 
Joseph S. Thompson, manager. 

The Paraffine Paint Company, Emeryville, 
Cal., had on exhibition a line of insulating 
pitch, tape, paints and floor covering for 
power-houses and substations, etc., together 
with an exhibit of Malthoid roofing. 

Parrott & Company showed a line of 
Kimble single-phase and three-phase motors, 
including reversible and printing-press and 
blower motors. A Chandler & Price job 
press was driven by a Kimble one-half- 
horsepower, 110-volt, sixty-cyele, single- 
phase motor. This company also exhibited 
the Grant flaming arc lamp, the Sun-Ray, 
alternating and direct-current are lamp, and 
the Parrott tungsten lamp in all sizes and 
types, from twenty-five candlepower up. 
Represented by C. C. Manker, C. R. Frank 
and A. G. Hanton. 

Pierson, Roeding & Company exhibited a 
complete line of Electric Storage Battery 
Company's products. <A feature of their 
exhibit was an equipment for small coun- 
try houses, including battery, generator, gas 
engine and switchboard. This company 
also represented the J. G. Brill Company, 
Locke Insulator Manufacturing Company, 
Aluminum Company of America, Lombard 
Governer Company, Ohio Brass Company, 
Fibre Conduit Company, R. D. Nuttall Com- 
pany, and General Incandescent Lamp Com- 
pany. 

Rauch & Lang exhibited a large four-pas- 
senger extension coupé, equipped with Exide 
or Edison batteries. Represented by G. A. 
McDougald. 

The Red Cross Antiseptic Glass Mouth. 
piece Company of San Francisco, exhibited 
their new glass telephone mouthpieces. 
Represented by W. M. English. 

The Reliance Automobile Company ex- 
hibited four-passenger brougham and three- 
passenger coupé, equipped with Exide and 
Edison batteries. Represented by S. M. Crim 
and C. S. Richardson. 

The San Francisco Compressed Air Clean- 
ing Company, San Francisco, Cal., exhibited 
a complete line of Duntley electric vacuum 
cleaners, Duntley electric air washers, and 
miscellaneous apparatus manufactured by 
the Duntley Manufacturing Company, of 
Chicago. The exhibit was in charge of H. 
C. Hand, W. W. Beachboard and H. O. 
Davis. 

The San Francisco Gas & Electric Com- 
pany, San Francisco, Cal., while not ex- 
hibiting, maintained a booth where visitors 
to the show were cordially received. The 
company had a number of guides present 
who conducted visitors around the building, 
explaining various features of the show. 

The Southern Pacific Company, San Fran- 
cico, Cal., displayed a miniature block sig- 
nal system in operation in addition to have- 
ing a full size block signal in working 
order. The company had in its booth an 
electrical stereopticon machine for dis- 
playing views of California, as well as 
drawings and plates of a number of its 
electric power plants now under construc- 
tion. Attractive travel literature was also 
distributed, 

The Sprague Electric Company made a 
display of conduit supplies, including ar- 
mored conductor and fittings. Represented 
by G. I. Kinney, district manager, and J. A. 
Herr, who was in charge of the exhibit. 

The Standard Underground Cable Com- 
pany, Pittsburg, Pa., exhibited coils of wire, 
of bare and insulated copper wire, lead cov- 
ered cable, bare and insulated copper-clad 
wire, Davis open air and Davis station 
terminals, insulating compound, insulating 
tape, manhole cable supports and other 
cable accessories. The company was rep- 
resented by A. B. Saurman, E. K. Preston, 
W. G. Stearns and L. A. Knott. 

Studebaker Bros. Company, San Francis- 
co, Cal., exhibited several types of Stude- 
baker electric pleasure vehicles, including 
-a Victoria phaeton, a coupe, and landautet. 
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The company also exhibited a Westing- 
house rectifier, giving details of the idea of 
home electric charging outfits. The exhibit 
was in charge of John H. Kagel. 

The Telephone Electric Equipment Com- 
pany, San Francisco, Cal., exhibited switch- 
boards, telephones and telephone material of 
the Stromberg-Carlson types, electric heating 
goods and cooking devices manufactured by 
the Simplex Electric Heating Company of 
Cambridge, Mass., and apartment house 
telephones, annunciators, motors and elec- 
trical specialties manufactured by the Holt- 
zer-Cabot Electric Company of Boston, 
Mass. Those in attendance included A. E. 
Rowe, H. E. Bittmann and S. L. Hawkin. 

Jos. Thieben & Company displayed East- 
ern and Star incandescent lamps, Howard 
miniature lamps, Novelty Electric Sign Com- 
pany's signs showing the consumption of 
Mazda and carbon lamps, Reynolds flashers, 
Multiple Christmas sets, Glieson-Tiebout & 
Company fixtures and glasswares, and Stave 
flaming arcs. Represented by A. R. Wer- 
theimer. 7s 

J. S. Trezise exhibited the Cutler electric 
water heater. 

The United Manufacturers exhibited a 
line of ignition specialties made by the Con- 
necticut Telephone and Electric Company, 
including magnets, master vibrators, dis- 
tributors, Jones electric horns, Jones live- 
map meters. Represented by H. W. Coffers. 

The Vacuum Specialty Manufacturing 
Company exhibited the Monarch renovator. 
This is a portable cleaner, weighing twenty- 
eight pounds and the suction is obtained 
by. means of a turbine element in the base 
of the container. i m de 

The Walters Surgical Company made a 
fine showing of medical and surgical elec- 
trotherapeutiec apparatus. : 

The Westinghouse Electric & Manufac- 
turing Company, Pittsburg, Pa., exhibited 
a full line of motor-driven appliances, ‘¢on- 
sisting of vacuum cleaners, iee-credm. freez- 
ers, buffers, grinders, sewing-mad¢hines, 
washing-machines; meat choppers, small re- 
frigerating plants, blacksmith blowers and 
ventilating and suction fans. The operation 
of pumping, pulling and drilling in oil wells 
was illustrated by a miniature oil-well der- 
rick, driven by a specially designed motor. 
The Detail and Supply Department exhib- 
ited a line of transformers, oil circuit- 
breakers, switches and kindred apparatus. 
There was installed in the booth a complete 
switchboard shown in operation, on which 
was mounted a number of the various types 
of switchboard instruments manufactured 
by the company. There were also shown 
a line of heating and cooking appliances, 
these being shown in aperation by com- 
petent demonstrators. The company’s booth 
was tastefully decorated and a comfortable 
reception room was provided wherein vis- 
itors were cordially received and served 
with food prepared in the electric utensils. 
The exhibit was in charge of W. W. Briggs 
and T. E. Collins. J. G. DeRemer, C. E. 
Heise, L. A. Somers, H. H. Daley, M. K. 
Cooper, W. R. Dunbar, C.. D. Herbert. J. E. 
Bridges, J. J. Pottinger, R. A. Balzari, and 
H. S. De Lancie were also in attendance. 

The Weston Electrical Instrument Com- 
pany exhibited for the first time the new 
Weston switchboard wattmeters, both single 
and polyphase, synchroscope, power factor 
meter and frequency meter, all of which are 
in Operation in the main leads supplying the 
exposition with light and power. Besides 
these a full line of regular switchboard arid 
portable instruments are shown. The com- 
pany was represented by Frank E. Smith. 

The Bramfield Electric Sign Company 
made a fine display of electric signs, show- 
ing several forms of letters in relief and 
shadow effects as well as flashing and color- 
changing innovations, 

The Holophane Company, Newark, O., 
made no regular exhibit, but was represent- 
ed by F. H. Poss and Miles Steel. 
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CENTRAL ELECTRIC RAILWAY 
ASSOCIATION. 


THE FALL MEETING OF THE ASSOCIATION 
HELD AT THE CLAYPOOL HOTEL, 
INDIANAPOLIS, SEPTEMBER 22. 


The first regular meeting since the 
summer vacation, of the Central Elec- 
tric Railway Association was called to 
order on September 22, at the Clay- 
pool Hotel, Indianapolis. In calling 
the convention to order president 
George Whysall said the large attend- 
ance was a matter of congratulation to 
the association, but in view of the 
wreck on the Ft. Wayne and Wabash 
Valley Traction line a gloom is cast 
over the meeting which is hard to 
dispel. At the suggestion of the presi- 
dent the secretary, A. L. Neereamer, 
was directed to send a telegram to C. 
D. Emmons, general manager of the 
unfortunate road, expressing the sym- 
pathy of the members of the Associa- 
tion in general. 

The minutes of the previous meeting 
held “in Toledo, O., were approved as 
read. | 

Under the head of reports of com- 
mittees, the Committee on Insurance 
was granted further time. The com- 
mittee appointed to compile and pub- 
lish an up-to-date map of the interur- 
han lines in the Central States reported 
progress, and on a vote by roads the 
committee was directed to proceed 
with the publication of such a map. 
The Committee on Revision of the By- 
Laws and Constitution made a report 
setting out the revision advisable in 
eertain articles and clearly stating the 
object of the Association to be the 
‘(promotion of knowledge on all mat- 
ters relating to the construction and 
management of electric railways; fo 
consider and discuss questions of ìn- 
terest and disseminate information; to 
promote the interchange of traffic, to 
encourage social relations among its 
members, and in all other proper ways 
advance electrie-railway interests.” 
The revision was approved. The first 
number on the program was a talk on 
‘‘Large Station Units,” by George J. 
Smith, Chicago, Il. Mr. Smith thanked 
the Association for the invitation te 
present his paper and in his talk show- 
ed, by the use of stereopticon slides. the 
Fifty-ninth and Seventy-fourth street 
stations in New York. The manner 
and equipment for handling coal, the 
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pumping of water, the amounts of each 
required were touched upon, the ca- 
pacity of boilers, engines, turbines, 
condensers, weight and size were all 
given and the operation of the station 
fully explained. Mr. Smith stated that 
it required forty-seven men working 
continuously to keep the big plant 
oiled—a greater number than is em- 
ployed on the engineer’s force. ‘‘De- 
sign and Efficiency of High Tension 
Insulators,” was the subject of a paper 
presented by A. O. Austin, of Mans- 
field, Ohio. In his paper, which was 
well illustrated with stereopticon 


views, he pointed out the work that 


had been done toward improving in- 
sulators. He said that the insulator 
should be designed not so much for 
high tests in the laboratory as for eff- 
ciency after it has assumed a working 
condition on the line. Jn describing 
the various types of insulators and 
their resistance Mr. Austin said when 
the importance of the insulator to any 
transmission system is considered, it 
is surprising that so little systematic 
research work has been done. He 
thought this was due to the fact that 
the manufacturer depends on secret 
processes. However, early as well as 
more recent tests developed the disk 
suspension insulator, which has been 
adopted on practically all transmission 
lines installed in the last two years. 
Mr. Austin analyzed the behavior of 
the several types of insulators as they 
were illustrated and brought out many 
new ideas relative to resistance and 
leakage. He said when lines are equip- 
ped with insulators of good design and 
great diclectrie strength, much of the 
trouble will be eliminated. In ad- 
dition Mr. Austin concluded by say- 
ing: ‘‘the subject is the most interest- 
ing in the transmission field today and 
is so exhaustive it has been impossible 
to treat even the few characteristics 
discussed with the fullness that they 
deserve.’’ 

It being past the noon hour there 
was no discussion of Mr. Austin’s 
paper. 

The afternoon session was com- 
menced by the reading of a paper on 
“Track Work’? by E. B. Entwisle, chief 
engineer, Lorain Steel Company, Johns- 
town, Pa. 

Mr. Entwisle gave a brief history of 
the origin of tramways and rails. be- 
ginning with the oldest types in exist- 
enee 275 years ago. The development 
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of the different kinds of rails and 
method of track construction leading 
up to standardization of American 
street and interurban lines proved an 
interesting subject. 

The concluding paper was read by 
W. E. Davis, vice-president of the 
Cleveland Construction Company. Mr. 
Davis spoke of the remarkable de- 
velopment and improvements’ that 
had been made in the methods of pro- 
ducing and distributing electrical en- 
ergy, remarking that fears are now en- 
tertained lest a power plant under 
construction will be out of date by the 
time of its completion. A very inter- 
esting feature of Mr. Davis’ paper was 
the description of the modern electric 
locomotive. Mr. Davis’ paper was 
briefly discussed by C. L. Henry, 
who related some experiences on the 
single-phase line operated by him. 

The report of the Standardization 
Committee, providing that cars in use 
by the roads now members of the Asso- 
ciation be changed to the standard and 
likewise all new cars made so that the 
couplers will conform, was adopted. 

The next meeting of the Association 
will be held in Dayton, Ohio. This will 
be the annual meeting at which time 
officers will be elected. 

—eo 


National Association of Cotton Manu- 
facturers. 
At the eighty-ninth 
meeting of the American Association of 
Cotton Manufacturers, held at Ports- 
mouth, N. H. September 15 to 17, the 
majority of the papers read dealt with 
subjects of interest only to the textile 
industry. Among the papers, there 
were, however, two which dealt with 
subjects of interest to the man in 
the power house and the shop. These 
were ‘‘Economical Lubrication,” by W. 
M. Davis and ‘‘Natural and Artificial 
Draft,’ by H. G. Brinckerhoff. Ab- 
stracts of these follow. 


ECONOMICAL LUBRICATION. 


Lubricants are of three kinds, fluids, 
(oils), plastic (greases), solids (talc or 
soapstone, graphite, etc.). Oils are most 
satisfactory for combined high speeds and 
great pressures; greases are suitable for 
low or medium speeds and light pressures; 
solid lubricants are used in special cases. 
Three economical points are to be consid- 
ered in all cases: (1) Selection of lubri- 
cants to give good service as regards cool 
bearings, low friction, loss, ete.; (2) buying 
same at lowest market price; (3) using 
them economically. For light-running high- 
speed machinery, use Hght-bodied or fluid 
oils: for slow-speed machinery, use heavy- 
bodied oils. For high-speed work and en- 
vines where continuous oiling systems are 
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in use, a light-bodied ofl should be used. A 
close indication of the relative values of 
different oils can be obtained by the usual 
physical tests for gravity, flash test, cold 
test, viscosity, and, in the case of cylinder 
oils, a chemical analysis for percentage of 
fatty oil. Service tests may further be made. 
On these latter the use of the thermometer 
is of value. Reliable appliances for feeding 
oil will save money. In many cases a cheap 
oil is quite as suitable as an expensive oil, 
sometimes more so, and comparative tests 
along this line will often result in decided 
economies. In using continuous oiling sys- 
tems there is no decided economy to be 
gained unless precautions be taken to re- 
cover the oil used. In well installed appar- 
atus of this kind very little oil is required 
to make up for losses. The installation of 
an oil and waste-saving machine will often 
result in marked saving of oil. Receiving, 
storing and distributing lubricants are often 
important factors. In large plants it is an 
economy to proivde storage capacity so that 
the oils can be bought in tank car lots. Re- 
duction in price and cost of handling will 
result from this policy. In small plants oils 
should be kept in tanks filled by gravity 
from the oil barrels, the latter being care- 
fully kept, and sold when empty. The keep- 
ing of records is also an important factor. 
An efficient record and cost system will re- 
sult in increased economy. Finally, all 
hands should be carefully trained in the 
careful use of lubricants. 
NATURAL AND ARTIFICIAL DRAFT. 


The first part of this paper is taken up 
with a discussion of chimney design. It is 
shown that the height of a chimney is the 
only consideration affecting the pressure of 
the draft (making due allowance for skin 
friction of the shaft itself, the boiler tubes. 
breeching, etc., and the resistance afforded 
by the fire and the bends in the air pas- 
sages), while the amount of the draft is 
governed by the cross-sectional area of the 
air passages. A high chimney is expensive 
but the cost is more or less offset by the 
use of fewer boilers and the decreased ex- 
penditures consequent on this economy. The 
following items enter in the design of a 
new chimney: (1) Local conditions, especi- 
ally atmospheric; (2) relative location of 
chimney and boilers: (3) type of boilers 
and grates; (4) quality and depth of coal. 
The author states that on the basis of a 
temperature of 450 degrees Fahrenheit in 
the flue gases and an outside air temper- 
ature of sixty degrees, a stack 100 feet high 
will give a draft pressure of 0.6 of an inch 
of water, this, of course, being independent 
of the cross-sectional area of the chimney. 
He quotes T. F. J. Maguire for loss of draft 
in boiler setting as 0.3 of an inch of water 
for water-tube boilers, increasing this to 0.4 
of an inch for an overload of fifty per cent. 
The author considers the same allowance to 
hold in the case of horizontal return-tubular 
boilers, and half of this, or 0.15 of an inch, 
in Manning and vertical types of boilers. 
Maguire atlows 0.1 inch per 100 feet of 
length to circular fron flues, and 0.5 inch 
for each rigzht-angle turn. The square or 
rectangular shapes, increase this by twenty- 
five per cent, For brick flues, increase it 
thirty per cent. The author allows for the 
stack travel the same as for breeching. In 
a worked example, in the case of a hori- 
zontal return-tubular boiler, the figures are: 


Furnace draft for 25 pounds soft coal. 0.2 


Horizontal, return-tubular boiler..... 0.3 
DO feet of steel breeching........... 0.05 
Rectangular shape, 25 per cent more. 0.0125 
Two right angles .................. 0.1 
Round brick chimney 150 feet...... 0.15 
Brick surface, 30 per cent more..... 0.045 
Total draft required............ 0.8575 


This is approixmately 0.9 inch, which, on 
the assumption of 0.6 inch of water for 100 
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feet of stack, gives a chimney 150 feet 
high. Artificial drafts are briefly consid- 
ered under the heads Induced Draft, Forced 
Draft, Balanced Draft. It is pointed out 
that by using powerful fans the outlay for 
boiler installations can be reduced from 
twenty-five to fifty per cent. A detailed cal- 
culation for a chimney 100 feet high con- 
cludes the paper. 


A paper on illumination, also read at 
this meeting, is abstracted on other 
pages of this issue, beginning at p. 685. 

——___--¢—_____- 
Convention of the Association of Rail- 
way Electrical Engineers. 

The third annual convention of the 
Association of Railway Electrical En- 
gineers was opened at the Hotel La 
Salle, Chicago, Tuesday morning, Sep- 
tember 27. As intended by the vari- 
ous committees in charge of affairs the 
attendance included representation 
from practically every large steam road 
in the country and while the early reg- 
istration was not very large, at the 
“'elose of the first session indications 
pointed to this convention being the 
most successful in the history of the 
Association, - 

The meetings were held in the spaci- 
ous banquet hall on the nineteenth floor 
of the hotel. The exhibits, which oc- 
cupied about two-thirds of the space, 
were laid out on the booth plan, as is 
customary in electric shows in the 
larger cities. Artistic columns were 
placed at each corner of the booths and 
these were connected and entwined 
with floral decorations which harmon- 
ized in every respect with the interior 
decorative scheme, making the spec- 
tacle on the whole a most pleasing one. 

The exhibits were of a comprehensive 
nature, practically every appliance 
used by the electrical department of a 
steam road being shown. Prominent 
among the exhibits were displays of 
the newer types of tungsten filament 
lamps and the new Edison storage bat- 
tery. The exhibits will be described 
in our next jssue. 

The first session was called to order 
by President E. M. Cutting, who, after 
making a few brief announcements, de- 
livered the annual presidential address. 

Mr. Cutting briefly reviewed the 
work accomplished by the Association, 
and lamented the fact that his resi- 
dence on the Pacific Coast prohibited 
his taking an active part in the Asso- 
ciation’s affairs during the past year. 
He spoke of the talk among several of 
the members regarding holding the 
future conventions at Atlantie City, and 
cautioned the Association to consider 


all sides of the-question before making 
the decision. 

The question of affiliating with the 
Master Car Builders’ Association was 
also taken up, and President Cutting 
strongly advocated that no action be 
taken in this direction, He commended 
the Railway Electric Supply Manufac- 
turers’ Association for its efforts in 
producing such an elaborate display. 

Following this address the report of 
the secretary-treasurer was read and 
adopted. In this report the member- 
ship of the Association was given as 
486. 

The report of the Committee on Il- 
lumination was next read by J. R. 
Sloan, in the absence of H. C. Meloy, 
chairman of the committee. This re- 
port dealt particularly with the im- 
provements which have been made from 
time to time in the different types of 
incandescent lamps, particularly as re- 
gards tungsten. The committee re- 
ported that the remarkable progress 
made by the lamp companies in the de- 
velopment of tungsten-filament lamps, 
especially train-lighting types, is shown 
from the fact that one year ago only 
one road had standardized the tungsten 
lamp to the exclusion of all other types, 
while today practically all the railroads 
are using this type of lamp with entire 
satisfaction. The report further com- 
prised a number of curves showing the 
candlepower and light performance of 
the lamps of different sizes, the results 
being obtained from lamps furnished 
by the leading lamp companies and 
tested by the consumers in their own 
laboratories. The committee recom- 
mended that the two standard ranges 
of voltage for ecar-lighting lamps be 
continued, namely, twenty-eight to 
thirty-four volts, inclusive, and fifty- 
seven to sixty-five volts, inclusive. It 
was further recommended that the use 
of lamps other than the round bulb 
lamp be abandoned as soon as pos- 
sible. 

Following the reading of this report 
Henry Schroeder’ called the atten- 
tion of the Association to the exhibit 
of pressed-filament lamps for train- 
lighting service which was being shown 
by the General Electric Company. 

The question of tungsten lamps being 
stolen from trains was taken up by A. 
J. Farrelly, who asked for information 
regarding the various locking devices 
on the market, and also methods of 
etching incandescent bulbs. 
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Messrs. Woodhead and Schroeder, of 
the Central Electric and General Elec- 
tric Companies respectively, replied to 
Mr. Farrelly, mentioning the types of 
locking devices on the market and ex- 
plained the methods commonly used for 
etching. 

A. J. Farrelly asked for the experi- 
ences of any of the members regarding 
the use of tungsten lamps for station 
lighting with a view to obtaining infor- 
mation regarding the lighting of the 
new North Western station in Chicago. 
A. J. Collette, of the Union Pacific Rail- 
road, answering Mr. Farrelly, said that 
all of the newer stations of the Union 
Pacific were being equipped throughout 
with tungsten lamps, generally of the 
sixty-watt size, with excellent results. 

At the afternoon session the report of 
the Committee on Data and Information 
was presented. 

In the evening there was an informal 
reception and dance. 

A report of the remaining sessions 
will be given in our next issue. 

—_———_~+--e_ ——. 
Interurban Wrecks in Indiana. 

Four interurban railroad wrecks oc- 
curring within a week’s time, and caus- 
ing the death of fifty passengers and 
trainmen, is the record for Indiana for 
the week ending September 24. 

The first wreck occurred near Union 
City, September 19,on the Indiana Union 
Traction line and one passenger was 
killed. The second was on the Ft. 
Wayne & Wabash Valley traction line 
at Kingsland north of Bluffton. In 
this forty-two persons were killed and 
twenty injured. The third wreck oc- 
curred near Tipton on the Indiana 
Union traction line. Five passengers 
and one motorman were killed and 
twelve persons were injured. The 
fourth occurred at  Thirty-fourth 
Street, Indianapolis, September 24, in- 
juring three passengers and one motor- 
man. 

The Railroad Commissioners assert 
that they believe practically the whole 
trouble is in the organization and 
operation of the traction systems. 

Judge Woods, chairman of the Com- 
mission said he felt assured these ac- 
cidents which have recently occurred 
would have been averted had the elec- 
tric lines observed the instructions of 
the Commission, following the investi- 
gation of the wreck on the Chicago. 
Lake Shore & South Bend traction line 
in June last year. | S. 
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HOW TO DESIGN A CONSTANT-PO- 
TENTIAL DIRECT-CURRENT 
DYNAMO.—TII. 


BY W. T. RYAN. 


(0) Yohe.—The cross-section of the 
yoke for a multipolar machine will be: 


Ay = E (58) 

where % = flux per pole. 
B, = magnetic density in the yoke. 

If the yoke and pole core are made of 
the same material the magnetic density 
employed in the yoke is usually only 
eighty per cent to ninety per cent of 
what it is in the pole core. For a cast- 
stee] yoke use 65,000 to 75,000 maxwells 
per square inch; for a cast-iron yoke 
use 40,000 to 45,000. 

(P) Air Gap.—According to Press 


D a 
Air Gap (maximum) = 204D (59) 


Air Gap (minimum) = SD (60) 


armature in 
inches. 
For ordinary purposes an average of 
the above values will be about right. 
(Q) Ampere-Turns.—Lay off the mag- 
netic circuit to scale on a drawing board 
and prepare a table as follows: 


rant | MAGEE | MATESE 
ee a a 
__Pole Core : 
Seek Bea RTR 
Air Gap 
Teeth i | 


Armature Core | 


Total, | | 


As the quantities indicated are ob- 
tained, insert them in the above table. 
Changes made necessary by other ad- 
justments in the design can quickly and 
very easily be made by referring back 
to this table. 

The ampere-turns may be obtained 
either from tables or by the following 
formula : 


Ni, = 0315 BLm (61) 


y 
where NIm = ampere-turns necessary to 
force the flux through the part 
of the cireuit under considera- 
tion. 

Ly = mean length in inches of 
the part of the circuit under 
consideration. | 

B, = corresponding flux density 


in maxwells per square inch. 

y = permeability of the mag- 
netic material. (See Table 
XVI.) 


TABLE XVI. 


PERMEABILITY OF DIFFERENT KINDS OF 
IRON AT VARIOUS MAGNETIZATIONS., 


Flux 
Density in 
Maxwells An- Com- 
per nealed mercial Gray 
Square Wrought Wrought Cast Cast Sheet 
inch. Iron, Iron. Iron. Steel. Steel. 
20,000 2,600 1,800 850 2,500 2,400 
25,000 2,900 2,000 800 2,600 2,500 
30,000 3,000 2,100 600 2,750 2,625 
35,000 2,950 2,150 400 2,700 2,750 
40,000 2,900 2,130 250 2,650 2.860 
45,000 2,800 2,100 140 2,600 2,975 
50,000 2,650 2,050 110 2,475 3,100 
55,000 2,500 1,880 90 2,300 3,000 
60,000 2,390 1,850 7 2,100 2,900 
65,000 2,100 1,700 50 1,800 2,775 
70,000 1,800 1,550 35 1,475 2,660 
75,000 1,500 1,400 25 1,160 2,500 
80,000 1,200 1,250 20 1,000 5,400 
85,000 1,000 1,100 15 850 1,900 
90,000 $00 900 12 750 1,400 
95,000 530 680 10 690 1,100 
100,000 360 500 9 590 900 
105,900 260 350 Lin 525 480 
110,000 180 260 moh 475 310 
115,000 120 190 bea 425 178 
120,090 80 150 gars 390 145 
125,000 50 120 sacs 350 99 
130.000 30 100 Pin 250 69 
135,000 20 85 bem 150 40 
140,000 15 75 100 20 


By means of equation (61) find the 
number of ampere-turns required: (1) 
to force the no-load flux through the 


yoke; (2) through the pole core; (3) | 


through the air gap; (4) through the 
teeth; (5) through the armature core. 
Add these five values together, thus ob- 
taining the no-load ampere-turns, which 


AMPERE-TURNS AMPERE TANE 


is also the number of ampere-turns on 
each shunt-field coil. 

Allow a reasonable thickness for the 
field spool (say three-eighths of an inch), 
and determine the length of an inside 
field turn. Allow a reasonable depth of 
winding (which will be corrected later) 
and calculate the length of a mean turn. 

Assume that a definite amount, say 
twenty per cent of the total electromo- 
tive force, is taken up by the shunt- 
field rheostat, the voltage on one shunt- 
field coil will then be: 

by = F (62) 
where E = voltage of machine. 


p = number of poles. 
The resistance (hot) of the shunt field 
will be: 


ELECTRICAL REVIEW AND WESTERN ELECTRICIAN 679 


Ry = iE (63) 
where 7, = shunt-field current as taken 
from Table IX. 

The size of the shunt-field wire will 

then be, in cireular mils: 
12.02 L : 
ee d (64) 
where L; = length of shunt-field wire in 
feet. 
12.02 = hot resistance of a mil-foot 
of copper. 

Dividing the no-load ampere-turns as 
obtained above by the shunt-field cur- 
rent gives the number of turns on each 
shunt-field coil. Multiplying this by the 
mean length of one turn, in feet. as ob- 
tained above, gives L, the total length 
of copper wire in feet in each coil. 

Choose a size of wire from a wire 
table which is as near the calculated 
size as possible. Use not less than a 
double-cotton covering for the minor in- 
sulation. Make a proper allowance for 
major insulation, for a field spool, etc., 
and see if the winding will fit in the 
space available for it. Check the tem- 


perature rise by equation (56). The 


number of circular mils per ampere in 
the shunt-field winding usually falls be- 
tween 800 and 1,200. If the shunt-field 


` coil is not well proportioned it will be 


necessary to go back and make such 
changes as are required to Improve its 
proportions. 

(k) Series Field Coils.—The arma- 
ture demagnetizing turns per pole will 
be: 


DIAGRAM OF AMPERE-TURNS. 


T — 28 r , Tæ 
Na T — Na la (65) 


where Na = demagnetizing turns. 
N, = number of armature turns 
per pole. 
I’,=armature current per path. 
B = angle of brush lead in rad- 
ians. 

In ordinary machines one-fourth the 
angular distance between pole tips 
would be a fair value for 8. 

The armature cross-magnetizing turne 
per pole will then be: 


Na l'a (: = ) 


In order to get the total number of 
ampere-turns necessary to give the same- 
induced electromotive foree at full load 
as at no load, add the demagnetizing 
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ampere-turns directly to the no-load 
ampere-turns, and add the cross-mag- 
netizing turns at right angles. 


NI 
[nrn] we [ Nara(1- #)] * (66) 


where N'I’ = total number of ampere- 
turns necessary to maintain the 
same induced voltage in the 
armature at full load as at no 
load. 

; NI = no-load ampere-turns 
shunt-field ampere-turns as cal- 
culated above. 


NI'—-NI 


Nel, 


(67) 


approximately, where 
N.I, = number of ampere-turns 
necessary to provide on the 
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due to the increased electromotive force 
applied to the shunt-field terminals as 
the voltage increases just about offsets 


LOAD | Arma- | Series | Shunt 


CORE BRUSH 
IN PBR| ture 9 2 
CENT | I I?R I?R LOSS FRICTION 
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' load densities in the various parts of the 
magnetic circuit and then recalculate 
the ampere-turns necessary to give this 


WINDAGE AND BEAR- © 


| EFFICIENCY 
INC FRICTION | 


| IN PER CENT 


TOTAL 
LOSSES 


the increase in the number of ampere- 
turns required on account of the lower 
permeability, due to the increased mag- 


required full-load voltage. The differ- 
ence between the no-load ampere-turns 
and the full-load ampere-turns would 


THIRTY-KILOWATT, DIRECT-CURRENT, COMPOUND DYNAMO. 


series-field coil in order to maintain 
the same induced voltage at full load 
as at no load. 

If the machine is to be compounded 
not more than ten per cent, it will be 
sufficiently accurate for practical pur- 
poses to take the percentage compound- 
ing of N'I’ as the number of ampere- 
turns additional to the above (equation 
67) to be furnished by the series field. 
This is on the assumption that the in- 
erease in the shunt-field ampere-turns 


125 Volts, 600 Revolutions per Minute. 


netic density. This approximation will 
be found to hold quite closely in com- 
mercial machines. Provide twenty-five 
per cent, at least, more series turns 
than the calculated number. When the 
machine is tested a ‘‘jumper’’ (resist- 
ance in multiple) 1s provided, which will 
reduce the compounding to the desired 
amount. 

If a more exact solution is deemed 
necessary it will be necessary to calcu- 
late the required full-load flux and full- 


then be the number required in the 
series field. 
Mh = NI+K,NT (68) 
Nile = Neh — NI (69) 
XT a Ns' I,’ (70) 
Ns Se I,’ 
where V,/J, = total number of ampere- 
turns. . 
K, = per cent compounding. 


N’ I’, = total number of series 
ampere-turns. 
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NI = total number no-load am- mechanical details should be worked out Professor Laporte’s research on the 
pere-turns. on the drawing board. silver voltameter, conducted at the La- 

V’, = number of series turns. The accompanying illustrations are boratoire Central d’Electricité, gave 

I’, = series field current. made from some dynamo designs worked the electrochemical equivalent of silver 


Determine the size of wire in the series 
field by using from 750 to 850 circular 
mils per ampere. Check the temperature 
rise of the series-field coil by equation 
(56). 

(R) Efficiency. Assume the windage 
and bearing-friction loss and calculate 
the efficiency at various loads. This loss 
will vary from one to three per cent for 
high-speed machines and from one-third 
to one per cent for low-speed direct- 


out by senior students in electrical engi- 
neering under the guidance of the writer 
and applying the method laid down 
above. ) 
— eoe 
Practical Standards for Electrical 
Measurements. 

The report of the Committee on Prac- 
tical Standards for Electrical Measure- 
ments, presented at the recent meeting 
at Sheffield, England, of the British 


_ Physical Laboratory. 


as 1.11829 milligrams per coulomb. The 
current was measured in terms of the 
Weston cell as 1.01830 volts at seven- 
teen degrees centigrade, and the inter- 
national ohm as realized at the National 
The professor’s 
value agrees closely with the figure 
1.11827 as obtained by the British in- 
vestigators. 

The committee recommended that it 
be reappointed, with Lord Rayleigh as 
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connected machines with good align- 


ment. 

Tabulate the losses and efficiency as 
indicated in Table XVII. 

From the data in the above table for 
armature, copper and core losses, the 
temperature rise at different loads may 
be found. 

From the above data curves of effi- 
ciency and temperature rise for contin- 
uous operation at the different loads 
may be plotted, and the variable and 
constant losses shown by curves. The 


Association for the Advancement of 
Science, covered principally the inter- 
national co-operative work on electrical 
standards that has been carried out 
this year at the Bureau of Standards, 
Washington, D. C. The principal ob- 
ject of the research work was the de- 
termination of the electromotive force 
of the Weston normal cell in terms of 
the’ international units of resistance 
and current. It is stated that the re- 


sults obtained are of the utmost value. 
A full report is being prepared. 


chairman and R. T. Glazebrook as sec- 
retary. An appendix to the report con- 
tains the Order in Council relating to 
Electrical Standards. 

———so-o____. 

Expensive Railroad Construction. 

It is estimated that the projected ex- 
tension of the Central London Tube 
Railway, from the Bank of England to 
Liverpool Street, under the most expen- 
sive section of the business part of the 
city, will be built at a rate of about 


$5,000,000 per mile. 


682 


ELEMENTS OF POWER-STATION 


DESIGN.—V. 


THE SELECTION OF PRIME MOVERS.—lU. 


BY W. B. GUMP. 


Exhaust-Steam Turbines.—It is well 
known that the expansion of steam in 
a cylinder engine is quite limited, due 
to the fact that the size of cylinders re- 
quired to take advantage of the full 
amount of energy is mechanically im- 
practicable. In a steam turbine, how- 
ever, the expansion can be carried to 
its limit; in other words, the toe of the 
expansion curve can be made to produce 
useful work. On this account the ex- 
haust-steam turbine is being installed in 
a large number of reciprocating plants, 
and has been a means of utilizing a 
large proportion of energy which here- 
tofore has been a waste. An addition 
of exhaust-steam turbines is equivalent 
to added boiler capacity, and on account 
of the small floor space these turbines 
are installed with less inconvenience 
than would usually be the case in ex- 
tending the plant by other means. 

The Gas Engine.—The advent of the 
gas engine into the central-station field 
is not only creating intense interest 
among engineers and power users, but is 
compelling most careful consideration 
in the choice of prime movers where 
formerly gas power was not thought of. 

The chief objections to the gas engine 
in large units have been: (a) Non-uni- 
form speed. (b) Inability to carry over- 
loads. (c) Unreliability of service. 

The first item, that of non-uniform 
speed, is decidedly objectionable as a 
quality for the generation of electric 
power. This introduces the much dis- 
cussed question of gas-engine governing, 
which is a broad field in itself, and in 
this treatise can be dealt with only in 
outline. As it is an important item in 
power-plant operation, the fundamental 
facts regarding it should be thoroughly 
understood by those who are called upon 
to select a power-plant equipment. 


Constant velocity of rotation signifies 
isochronism, and the nature of the gas 
engine is such that this is less closely 
approached than in either the steam 


engine or steam turbine. Taking first 
the case of the four-stroke cycle, it will 
clearly be seen that there can be but 
one impulse for every two revolutions. 
The governor will therefore respond 
either before or after two complete revo- 
lutions. With a sudden overload the 
effect of the governor cannot take place 
instantly; that is, not before the cycle 
of operation is complete. The propelling 
force is a series of sudden impulses 
which do not occur frequently enough to 
affect sensitive governing. To overcome 
this difficulty the tandem and double- 
taudem types are employed. In these 
the uniformity of speed is considerably 
improved, yet the limitations are com- 
paratively narrow compared to the 
steam engine, and more especially so 
compared to the turbine. 

Another element of disadvantage in 
the gas engine is that a change in the 
mixture of gas has more restricted lim- 
its relative to change of power than 
would seem to be best for heavy load 
fluctuations. For example, the speed 
will be reduced by a rich as well as a 
lean mixture. The result is that a com- 
paratively short range exists between a 
very lean gas and a mixture which pro- 
duces maximum power. 

On account of the properties just re- 
ferred to, a gas engine is not qualified 
to take overloads to exceed fifteen or 
twenty per cent of its rated capacity. 
For this reason a gas power plant is not 
ordinarily suited to heavy load fluctua- 
tions, as in railway service, unless oper- 
ating with dissimilar units such as 
steam engines or turbines, or in conjunc- 
tion with a storage battery. By increas- 
ing the weight of the flywheel the objec- 
tions above cited may be partially off- 
set, but even with this provision they are 
not entirely overcome. 

With reference to parallel operation 
with other prime movers, the gas engine 
is not highly satisfactory under present 
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methods of operation. Of the four 
methods of drive, the steam turbine, 
steam engine, waterwheel and gas en- 
gine, the last is probably the least sen- 
sitive in response to changes of load. 
When operating with waterwheel units 
a gas engine should preferably carry a 
constant load equal to its rating, and 
allow peaks to be taken care of by the 
waterwheels. This combination will 
evidently be confined to a short working 
range as compared to parallel operation 
with steam turbines, in which case sud- 
den fluctuations are taken up by the tur- 
bine before the gas-engine governor can 
take effect. 

Combination Plant.—Mr. Stott has 
suggested a combination plant made up 
of an equal number of gas engines and 
steam turbines, the latter using steam 
generated from boilers having their feed 
water supplied from the gas-engine 
jackets. 

In considering such a proposition it 
is interesting to note several important 
items, among them: (a) Quantity of 
jacket water. (b) Quantity used for 
steam turbines. (c) Cooling water for 
condensers. (d) Load factor. 

The quantity of jacket water required 
by a gas engine varies from eight to fif- 
teen gallons per brake-horsepower per 
hour, or from approximately eighty to 
170 pounds per kilowatt-hour, depend- 
ing upon the initial and final tempera- 
tures and also upon the number of cyl- 
inders. Let us assume first that the tur- 
bines are to run condensing. The steam 
consumption for a 1,000-kilowatt unit 
would be, say, twenty pounds per kilo- 
wat-hour, including auxiliaries, which is 
approximately one-fourth the minimum 
quantity of cooling water per kilowatt- 
hour coming from the gas engines. In 
other words, when operating under full- 
load conditions, three-fourths of the 
cooling water passes from the jackets as 
a waste and only the remaining fourth 
is used for power. This would seem to 
indicate that four-fifths of the capacity 
of the plant should be made up of tur- 
bines, with but one-fifth in gas engines, 
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the latter being used virtually as a feed- 
water heater for the steam plant. With 
this arrangement all of the jacket water 
would become available provided the 
load-factor were favorable to a large 
average total steam consumption. This 
assumes that the gas-engine portion is 
taking only its rated load, and operates 
continuously. The load-factor would un- 
questionably have to be considered in 
laying out a plant of this kind, as this 
would have a direct relation to the ratio 
of gas power to steam power. A further 
increase in economy could be affected by 
allowing the exhaust gases to enter an 
economizer or discharge into a specially 
constructed boiler, thus utilizing a con- 
siderable quantity of heat which would 
otherwise be rejected. 

At such times as the steam side of 
the plant is running light the greater 
quantity of gas-engine jacket water will 
be going to the cooling tower, or other- 


wise rejected. 


Supposing now that the turbines are 
operated noncondensing, we shall find 
that the steam consumption is increased 
from fifty to seventy-five per cent. In 
other words, the available steam power 
is but little more than half the amount 
in the former case. -With a sufficient 
quantity of circulating water the desir- 
ability of running condensing needs no 
argument, since only a small proportion 
of power is required for the auxiliaries. 

Admitting that considerable economy 
may be derived from a combination gas 
and steam plant, there still remains the 
fact that a plant having dissimilar units 
is bound to be hampered by difficulties 
not encountered in a uniform layout. 
Nevertheless, it is instructive to specu- 
late upon such a proposition and it is 
not unreasonable to suppose that this 
form of plant may be made practicable 
as the operating efficiency of gas-driven 
prime movers continues to advance. The 
floor space required by a gas engine of 
a given capacity and speed is consider- 
ably greater than that of a reciprocating 
steam engine of the same rating; hence 
the cost of the building is increased. 
Compared to a steam-engine plant the 
increase in space required would be from 
ten to thirty per cent. If this is com- 
pared to a steam-turbine plant the size 
of the building would likely be doubled. 

The producer-gas power plant is ac- 
companied by further objections which 
are chargeable to the gas producer. This 
piece of apparatus has not been wholly 
reliable, and consequently is more or 


less of a barrier in the way of continu- 
ous service even when the other appli- 
ances to which it is connected are en- 
tirely satisfactory. While the gas pro- 
ducer is unquestionably practical, yet its 
development has not reached the point 
of reliability desired. Furthermore, a 
high degree of skill is demanded in the 
operation of producers, and as the field 
is a new one the attendants for this work 
are not readily secured. Satisfactory 
operators are to be found only among 
those who have devoted their entire at- 
tention to producer gas. From these 
facts it 1s clear that special training is 
required to secure skilled operators, and 
this introduces a new problem which in 
a measure has retarded the development 
of gas power. 

Notwithstanding numerous objections 
to the gas engine its successful opera- 
tion in many large plants is conclusive 
evidence of reliability, and its use is be- 
coming so extensive that the near future 
will doubtless record gas-power installa- 
tions which will mark a new epoch in 
power development. | 

Comparative Investments and Costs of 
Operation.—Comparing first costs of 
steam engine, gas engine and steam- 
turbine plants in capacities above 1,000 
kilowatts, we find the steam turbine to 
be generally the cheapest by all odds. 
For plants of 1,000 kilowatts the figures 
in the table will give fairly close approx- 
imations : 


Investment 

per rated 

Kind of Plant— Kilowatts., 
Steam Engine .....sssssesessssosessesseoe $110.00 
Steam Turbine ......ssssesssssessseoessso 95.00 
GáS- POWEL caciaasauies 80a Aen i eee 150.00 


Regarding operation and maintenance 
it may be stated that the reciprocating- 
engine plant will as a rule be the most 
costly. This is due to several items, 
such as number of attendants, repairs 
and supplies. With a turbine plant the 
number of attendants required is mate- 
rially less. As an example, the writer 
is familiar with a steam-engine plant 
having three units, giving a total plant 
output of 20,000 kilowatts. In this 
plant there are nearly 100 men on the 
pay roll, including the night shift. Thus 
the engine economy is largely offset by 
abnormal fixed charges. In a steam- 
turbine plant of a trifle greater normal 
output (21,000 kilowatts) the number 


of attendants is about twenty-five men. : 


The floor space in the turbine room is 
not more than half the size of the engine 
room of the former plant. Here two 
important factors have been reduced to 
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such an extent that the advantages need 
no comment. The repairs in the turbine 
plant have been remarkably low as com- 
pared to those of the engine plant. These 
three factors, floor space, operators re- 
quired and maintenance, show the pres- 
ent position held by the steam turbine 
in large power stations. 

As to the gas-engine plant, data are 
somewhat difficult to obtain, but one is 
fully justified in concluding that the 
maintenance and cost of operation are 
fully as low as in the turbine plant, and 
due to fuel economy may be still further 
reduced in many localities. 

It is contended that with the combi- 
nation turbine and gas-engine plant the 
operation and maintenance can be 
brought to a minimum. This is based 
upon the assumption that the heat 
energy wasted is considerably less than 
in either the turbine plant or gas-engine 
plant alone. On account of the fact that 
such a plant has not actually been in- 
stalled, the question of maintenance in- 
troduces factors which are too uncertain 
to be determined accurately. Future 
developments will no doubt reveal many 
features concerning economy, which at 
present are too obscure for a reliable 
analysis. 

Engine Operation on Blast-Furnace 
Gas.—The operation of gas engines on 
carbon-monoxide gas in connection with 
the steel industry has given assurance 
of the practicability of gas power. Sev- 
eral plants of this kind have been in 
operation for a sufficient length of time 
to demonstrate the utility of the gas 
engine in deriving power from a source 
which might otherwise be a total waste 
or at best could not be utilized to the 
degree made possible by the gas engine. 
In several of these plants the generation 
of electric power by direct connection 
to gas engines has been made a marked 
success, and this is the natural conse- 
quence of persistent effort on the part 
of those called upon to solve some of 
the problems mentioned in the foregoing 


discussion. 
(To be continucd.) 


-c 


A dispatch from Kingman, Ariz., 
states that the erection of another unit 
to the local power plant, doubling its 
capacity, Is now under way. The con- 
crete foundations have been completed 
and the additional power is expected to 
be available by the first of next vear. 
The power is used almost exclusively 
for mining purposes. 
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CENTRAL-STATION ECONOMY. — 
III. : 


EXHAUST STEAM. 


BY P. E. MATTESON. 


There are many degrees of economy 
obtainable iù central-station mainte- 
nanee. For example, a piece of appa- 
ratus might be installed which would 
cut the cost of production ten per 
cent while another apparatus could 
have been installed which would cut 
the cost of production twenty per cent, 
by performing that particular opera- 
tion more efficiently. Even though the 
first apparatus effects considerable 
saving it is not efficient or economical 
since it leaves such a large margin of 
additional efficiency obtainable. 

This condition is perhaps most no- 
ticeable in the utilization of exhaust 
steam. The reason that exhaust steam 
is so frequently misused is because there 
are sO many uses to which this steam 
ean be put, but the economy of any of 
these possible uses depends upon the 
conditions under which the central sta- 
tion is operating. 

Feed-water heating by exhaust steam 
is accomplished by piping the engine 
exhaust through a receptacle into which 
the boiler feed is introduced, and the 
heat in the exhaust is transferred to 
the water. Steam from a simple engine 
is exhausted at about atmospheric pres- 
gure (or 14.7 pounds absolute pres- 
sure), and contains at this pressure 
about 966 units of heat. The amount 
of feed water which one pound of this 
exhaust would heat is easily calculated. 
If the feed is to be heated from seventy 
degrees to 200 degrees Fahrenheit, 130 
heat units are required to heat each 
pound; at this rate each pound of ex- 
‘haust steam will heat about seven 
pounds of feed water allowing for some 
heat to be lost in the heater. 

Another apparatus which is fre- 
quently used to obtain work from ex- 
haust steam is the condenser. A con- 
denser is an apparatus in which a vac- 
uum is formed by bringing the steam 
into contact with cold surfaces. Steam 
at atmospheric pressure has a volume 
of nearly 1,700 times as great as the 
same weight of water, and as a conse- 
quence, with steam suddenly chilled and 
condensed to occupy only one-sev- 
enteen-hundredth of its original volume, 
if this condensation takes place in an 
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air-tight receptacle, the result will be 
vacuum. 

As stated before an engine which €x- 
hausts into atmosphere exhausts at a 
pressure no less than atmospheric, but 
if an engine is permitted to exhaust in- 
to a vacuum such as created by a con- 
denser the steam can be worked down 
to the absolute zero of pressure. The 
reason for this larger range of pressure 
is because the steam introduced into 
the engine cylinder does not have to 
contend with the pressure of nearly 
fifteen pounds per square inch against 
the piston as is the case with the non- 
condensing engine, and is capable of 
doing just that much more work. 

The saving by the use of condensers 
is from fifteen to twenty per cent in 
the operation of the engine but not nec- 
essarily so high in results upon the 
entire plant. The reason for this is 
that although the engine is operated 
more efficiently, the cost of operating 
the condensers is quite high, in fact it 
could be so high as entirely to over- 
come whatever saving there might be 
effected in operating the engine. The 
largest item against the condenser is 
water, over thirty pounds being re- 
quired to condense each pound of 
steam, which means that unless an un- 
limited supply of the cooling fluid be at 
hahd, the cost of obtaining this water 
would more than overcome the gain in 
engine operation. It is also necessary 
to use pumps in connection with the 
condenser, both to supply the cooling 
water and remove the condensed steam 
from the condensing chamber, and if 
care is not exercised in the operation 
of these pumps they might waste all 
the steam saved in the engine. 

Unfortunately the engine exhaust 
cannot be used both to heat the boiler 
feed and create the necessary vacuum 
in the condenser because if the so-called 
cooling water becomes heated to any 
extent it fails in its purpose as a con- 
densing fluid and the vacuum is lost. 
But it is possible in a condensing plant 
to heat the feed water from other 
sources quite economically. As stated 
above it 1s necessary to use pumps in 
connection with the condenser, and as 
pumps use steam in proportion to their 
power the exhaust from these alone is 
sufficient to heat the feed several de- 
grecs. 

Still another means of utilizing ex- 
haust steam is the low-pressure turbine. 
The operation and theory of the low- 
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pressure turbine are quite simple. 
Steam performs work by expansion and 
the amount of work that steam is ca- 
pable of performing depends, not so 
much upon the pressures between which 
steam expands, but upon the number 
of times that it is expanded. For this 
reason the compound engine which 
takes advantage of several expansions 
is a very efficient piece of machinery 
above atmospheric pressure, but on ac- 
count of the extremely large cylinders 
necessary to take advantage of any ex- 
pansions at the low atmospheric pres- 
sure, the reciprocating engine cannot 
be used for this work, but the turbine 
can take advantage of expansions down 
to the lowest pressures. 

The low-pressure turbine can take 
the exhaust from a reciprocating engine 
at about atmospheric pressure and ex- 
pand the steam down to twenty-six or 
twenty-eight inches vacuum by exhaust- 
ing into a condenser. The turbine re- 
quires no additional steam or boiler ca- 
pacity, as it merely makes further use 
of the same amount of steam already 
used. 

The efficiency of these turbines is 
very high since they develop as muvth 
power through the expansion of stexin 
below atmospheric pressure as a re2ip- 
rocating engine will by expanding 
steam from 150 pounds down to 14.7, 
and may even double the output of a 
noncondensing steam plant. Of course 
a low-pressure turbine cannot be used 
without a condenser and consequently 
any objections to the installation of a 
condenser would also be present in the 
installation of the turbine; but since 
the turbine is so very efficient it should 
overcome every objection that could be 
made against the condenser. 

Conditions for maximum economy 
can be summarized as follows: 

Feed-water heating would be most 
economical in a plant which had suff- 
cient capacity but suffered from ex- 
pensive fuel, or feed-water heating 
would prove economical in any plant 
which could not use the exhaust for 
any other purpose. 

Condensation would prove economi- 
cal wherever abundant water could be 
obtained or would be beneficial in & 
plant requiring fifteen or twenty per 
cent more power. 

The low-pressure turbine would be 2 
source of economy in any plant which 
could use the increased capacity made 
possible by these machines. 
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ELECTRIC LIGHTING 


ILLUMINATING G ENGINEERING 


ILLUMINATION AS A FACTOR IN 
MANUFACTURING COSTS.: 


BY A. S. HUBBARD. 


The three important elements of the 
human machiné are the brain, the eyes, 
and the fingers. The eyes perceive, the 
brain directs, and the fingers execute. 
Ocular perception is the first and one 
eontrolling act upon which the final re- 
sults of the human mechanism absolute- 
ly depend. To enable the eye to per- 
form its function with the greatest pos- 
sible ease and accuracy is therefore of 
first importance in any consideration 
of the conditions determining operative 
efficiency. To provide an illumination 
both natural and artificial, that shall 
secure this end is therefore a problem 
worthy of the most serious study. 

The adequacy or efficiency of any 
system of illumination must be judged 
by the extent to which it enables the 
eye to perform its functions without 
undue strain and effort. This fact can- 
not be too strongly emphasized, espe- 
cially in view of the prominence that 
has recently been given to the me- 
chanical efficiency of artificial lighting 
installations. The amount of illumina- 
tion produced on a given surface from 
a watt of electric current, is of some 
interest and importance, but its im- 
portance is wholly secondary to that 
of the efficiency of the human machine 
in relation to the illumination by which 
it operates. Compared with the cost 
of labor and the value of the product 
turned out, the cost of producing arti- 
ficial light is so insignificant a factor 


as to make its serious consideration 


ridiculous. A simple reckoning will 
make this point clear. 

We may assume that the cotton mill 
of today is supplied with electric cur- 
rent from its own generating plant, and 
that therefore the cost of such curent, 
exclusive’ of fixed charges, which re- 


1Extract from a paper presented before the 
National Association of Cotton Manufacturers 
at its semi-annual menting in Portsmouth, 
H., September 17, 1910. 


main practically the same whether 
much or little currentis used for light, 
will not exceed one cent per kilowatt- 
hour. One kilowatt for one hour is 
equivalent to 100 watts for ten hours. 
One hundred watts will supply two or- 
dinary sixteen-candlepower incandes- 
cent lamps, or one eighty-candlepower 
tungsten lamp, or more than one-fifth 
of an are lamp, or more than one-fourth 
of a Cooper Hewitt lamp. In other 
words, if every operative were given 
two carbon-filament lamps or one tung- 
sten lamp for his own exclusive use, or 


' one are lamp was provided for each 


five operatives, or one Cooper Hewitt 


lamp for each four operatives, the cost 


of current for the entire day would 
be one cent for each operative. Sup- 
pose the average wages of the operative 
to be $2.00 per day of ten hours, to 
make reckoning easy. This is twenty 
cents per hour, or one cent for three 
minutes; therefore, an operative would 
have to lose but three minutes’ time to 
represent a money loss equal to the cost 
of more light than he would need for 
an entire ten-hour day. How much of 
an imperfection or curtailing of prod- 
uct would it take to represent one cent? 

Of course, we must add to the cost 
of current the cost of upkeep of the 
lighting installation, including depre- 
clation, maintenance, etc.; but this will 
certainly not exceed the cost of current, 
and we can double our figures for the 
cost of light without any material ef- 
fect upon our argument. 

The question whether we use one- 
half a watt or two watts per square 
foot of floor area, or whether a lamp 
costs fifty cents or $30, is a trifling 
matter, when the whole cost of produc- 
tion is considered, compared to the 
question of the efficiency of the human 
machines upon which the product of 
the mechanical equipment depends. 
Any discussion of the lighting problem 
which fails to take this into account is 
fatally superficial and misleading. 

The operative in the cotton mill has 


two general objects of vision, viz., the 


material being handled, and the ma- 
chine which is handling it. That il- 
lumination will be the best which en- 
ables the eye to follow both of these 
objects, as occasion may require, with 
the greatest ease and distinctness. 

There are certain general conditions 
which must be observed for all uses 
of the eye. These are: the proper in. 
tensity, which is the happy medium be- 
tween dimness and dazzling brilliancy; 
absence of glare, that is, absence of 
brilliant light-sourees in the line of vis- 
ion; steadiness, absence of flickering or 
wavering or light and dark spots on 
the illuminated surface; and freedom 
from injurious invisible radiations. 

The general relation of light to the 
eye must necessarily be understood be- 
fore the general requirements for sat- 
isfactory illumination can be deter- 
mined. The eye consists of two sets 
of parts, one set of which makes up 
an optical instrument very similar to 
the photographic camera; the other is 
made up of an exceedingly delicate 
and complicated arangement of mus- 
cles, nerves, and brain cells, which con- 
vert the photographic image into men- 
tal impression called vision. Defects 
in the physical, or instrumental part of 
the eye are often corrected with glass- 
es, or by surgical operations, or both; 
injuries or strains of the physiological 
part are vastly more difficult to treat, 
and more far-reaching in their effects. 
The physiological part of the eye is 
subject to muscular, nerve, and brain 
fatigue, in any of which, if the fatigue 
be unduly severe or prolonged, inflam- 
mation and pain will result; and if 
these be sufficiently acute or prolonged, 
permanent injury will follow. 

The optic nerves, with their brain 
centers, are not only important physical 
organs themselves, but are so closely 
connected with other nerve systems of 
the body that it is impossible for them 
to suffer without the other nerve sys- 
tems being affected sympathetically. It 
is also a well established fact that the 
color of light has a strong influence 
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upon the general mental condition, pro- 
ducing either depression or elation of 
spirits. Thus red produces excitement, 
activity ; yellow may be considered neu- 
tral, the yellow rays being the most 
effective in producing the simple visual 
sensation; green is distinctly restful, 
giving a sense of peace with a sugges- 
tion of coolness; blue and violet are 
depressing, as the common phrase, 
‘feeling blue,’’ bears evidence. 

This connection of vision with other 
functions of the body has a direct and 
positive bearing upon the efficiency of 
the human machine, for the one essen- 
tial difference between the human ma- 
chine and the purely mechanical device 
is its possession of a brain upon whose 
action the operation of the machine is 
absolutely dependent. Put the brain 
out of commission, as by sleeping, Or 
an anesthetic, or mechanical injury, and 
the human machine becomes a per- 
fectly inert mass. To work at its max- 
imum efficiency, it must not only have 
fuel in the shape of food to supply the 
motive power, but the brain must be in 
such a condition that it will direct the 
machine with the utmost accuracy and 
co-ordination. 

With this brief survey of the eye and 
its functions, we will now take up the 
general conditions of light as effecting 
its use. First among these is the prop- 
er degree of brilliancy or intensity of 
illumination required for various class- 
es of work. Fortunately, the human 
eye is capable of working to some eX- 
tent through an enormous range of 
light intensities. It can see objects 

‘with a considerable distinctness by the 

light of the full moon, and with great 
ease by the light of the noonday sun; 
the latter is a million times as intense 
as the former. Such being the case, 
the happy medium by which it can per- 
form its work best is included between 
comparatively wide limits. 

The eye can see very comfortably, 
where it does not have to, accurately 
focus, by an illumination of from one- 
quarter to one-half foot-candle. An 
intensity of such a degree should there- 
fore be provided for passageways, stor- 
age rooms, and other places where close 
eye-work is not required. For careful 
vision on light colored objects, such as 
reading print on white paper, writing, 
etc., from two to four foot-candles is 
satisfactory, depending somewhat upon 
the age and individual condition of the 
eye. For careful vision on dark colors 
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this intensity should at least be dou- 


bled, and where unusually careful vis- 


ion is required several times this inten- 
sity is often used. These figures are 


` based upon ordinary so-called white 


light, or its nearest equivalent. In light 
of different quality these intensities 
may be varied, as we shall see later. 

Glare may be roughly defined as such 
an intensity in a luminous body as to 
produce indistinct vision of that body. 
In a general way, the extent of glare is 
measured by the amount of blurring of 
the vision, or the time required for the 
vision to be blurred when constantly 
jooking at the object. Thus, if you look 
directly at an electric are the effect on 
the eye is of seeing simply an intensely 
bright spot with indistinct outline. Cut 
down the brillianey with smoked or col- 
ored glass, and you see that there is no 
such bright spot, but simply the ends 
of the carbons in a glowing state. This 
represents the highest degree of glare 
in any of the artificial light-sources. On 
the other extreme, if you look at a 
common candle flame steadily for a suf- 
ficienly long period the outline of the 
flame will become blurred, but with a 
normal eye this period would be con- 
siderable. ‘This represents the mini- 
mum glare among the most familiar 
light-sources. 

There are a few points in regard to 
glare which are generally overlooked. 
The immediate cause of glare is ex- 
cessive brightness of a part or the 
whole of the image received upon the 
retina of the eye. It can easily be 
shown from the laws of optics that the 
brightness of the retinal image does not 
vary with the distance at which the 
object is seen. In other words, glare 
does not diminish with the distance as 
does intensity of illumination. An elec- 
tric arc, for example, seen at a distance 
produces just as bright a spot on the 
retina as one seen near at hand, the 
only difference being that the spot 18 
smaller. As the physiological effects 
depend upon the brightness of the spot 
rather than upon its size, it follows that 
glare does not diminish largely with 
the distance. Care should thetefore be 
taken to keep bright hght-sources out 
of the line of vision, no matter how dis- 
tant they may be. | 

Glare may result from reflection from 
surfaces which produce images, but 
practically never from surfaces that re- 
flect diffusively. The fact that a small 
image may produce troublesome glare 
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applies particularly to retlected images. 


A drop of oil or a polished nickel 


thumb-screw, if it happens to be located 
in such a position as to throw an image 
of a light-source into the eye, may cause 
almost as much discomfort as if the 
source itself were in the line of vision. 
The prick of a pin, if persistent, may 
get on the nerves and be as annoying 
as a probe from a bayonet. Highly pol- 
ished surfaces of every description 


should be avoided to the greatest pos- 


sible extent wherever constant eye 
work must be done. This applies to 
both machinery and office furniture and 
fittings. 

Steadiness of light is so evident and 
necessary that it is rarely overlooked; 
a flickering light immediately irritates 
and tires the eye. There is a modifi- 
cation of this effect, however, which is 
much less apparent but nevertheless 
troublesome, and that is a streaky il- 
jumination, such for example as that 
given out by a bare incandescent elec- 
tric lamp with a polished reflector. An 
eye in running from light to dark 
streaks in the course of reading from 
one side of the page to the other has 
to readjust itself constantly, and hence 
the effect is physiologically the same as 
that of varying light. Illumination for 
the working field, that is, the space 
upon which the eye must focus sharply, 
should be perfectly uniform in inten- 
sity. 

All light contains both visible and in- 
visible radiations. Invisible radiations 
are of two kinds, those commonly ealled 
heat rays, and those that are known as 
chemical, actinic, or ultra-violet rays. 
Heat rays tire the eye when in excess 
just the same as an overheated room 
tires the body. Ultra-violet rays, by 
their intense chemical action, have 4 
destructive effect upon certain tissues 
of the organs of vision; and this action 
may be exceedingly dangerous in cases 
where the rays are excessive. Since 
the sensational discovery of the 80 
called X-Rays by Prof. Roentgen, 8 
great deal of attention, both in the sci- 
entific world and in the popular press, 
has been given to invisible radiations. 

There has been some jumping at con- 
clusions indulged in-by scientific inves- 
tigators as to the actual danger of the 
ultra-violet rays contained in modern 
commercial light resources. ,The most 
reeent and reliable conclusions on this 
subject may be briefly stated as folows: 

No commercial light-source at the 
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present time gives as large a proportion 
of ultra-violet rays as is contained in 
sunlight. Ordinary lead glass, such as is 
used for incandesceut-lamp bulbs, tubes 
for mereury-vapor lamps, and in the 
better grade of globes, absorbs nearly 
all of the ultra-violet rays. 

The danger from ultra-violet rays, es- 
pecially in light-sources using lead- 
glass globes or containing chambers, is 
insignificant, most of the troubles at- 
tributed to the presence of ultra-violet 
rays being due to glare. 

All of these general principles have 
been recognized for some time, at least 
since illuminating engineering became 
a distinct branch of science. It is only 
recently that another very important 
element in the progress of vision has at- 
tracted the attention of those who have 
studied lighting problems. This ele- 
ment is the quality, or character, of the 
visible radiations emanating from a 
light-source. On this basis, all light- 
sources may be divided into two 
classes: those in which the radiant, 
or luminous body, is a solid; and those 
in which it is a gas or vapor. 

In the first class are included all 
forms of gas or oil lamps, and all forms 
of electric lamps except the mercury- 
vapor, or Cooper Hewitt lamp and the 
vacuum tube, or Moore light, and to a 
very slight extent the flaming-are lamp. 
The light from an incandescent solid 
contains all the different kinds of radia- 
tion that are found in sunlight, al- 
though not in the same proportions; in 
other words, it presents a continuous 
spectrum of colors, like that of the rain- 
bow, which are accompanied by both 
heat and ultra-violet invisible radia- 
tions. 

The mereury-vapor lamp differs from 
all other sources in giving no red rays 
Whatever. Consequently, the light is of 
a bluish-green color. Being the most 
highly efficient of all electric light- 
Sources, it follows that it contains a less 
proportion of heat or luminous rays. By 
reason of its distinct color it changes 


the apparent color scheme of all objects 


which it illuminates, color being a rela- 
tve quality depending entirely upon 
the color of light by which the object 
IS viewed. 

The most remarkable feature, how- 
ever, of light of this quality is the 
greatly increased acuity of vision which 
ìt affords; that is the eye can distin- 
guish or resolve, as the occulist would 
say, fine objects or details with greater 


ease and distinctness by the light of 
the mercury-vapor lamp than by any 
other luminant in commercial use at 
the present time. Several different sci- 
entific explanations have been offered 
to account for this fact but they are of 
no practical consequence to those using 
the light. The fact is unquestionable, 
and susceptible of instant proof, all that 
is necessary being simply a comparison 
of some object containing fine details, 
such as a piece of fabric, under light of 
this quality and under light containing 
all the colors. Such a test will lead 
inevitably to the very remakable con- 
clusion that the bluish-green light of 
the mercury-vapor lamp produces 
sharper vision than even daylight un- 
der the best conditions. 

Another peculiarity of light of this 
quality is its ability to render objects 
clearly visible at lower intensities of 
illumination than is possible with 
white, or ordinary quality of light. This 
fact has been known for some time, 
but has come into practical importance 
only with the commercial use of the 
Cooper Hewitt lamp. The result of this 
peculiarity is that the shadows are 
much less black or dense in the case 
of such light than by that of any other 
light-souree, the density of a shadow 
being determined by the extent to 
Which it obscures vision. While illumi- 
nation by Cooper Hewitt lamps is not 
shadowless in a literal sense,—a condi- 
tion which, be it remarked, is highly 
undesirable—the shadows are never 
troublesome for the reason already 
given. 

Again, objects can be distinguished 
at a greater distance by bluish-green 
light than by light containing red rays. 
Lastly, the eye works, other conditions 
being equal, with less effort, and con- 
sequently with less fatigue, by a light 
of this quality than by light con- 
taining all the rays, for the reason 
that the red rays are the least effective 
in producing vision in proportion to the 
amount of energy they contain. 

Having thus reviewed the general 
conditions affecting artificial light, we 
now come to a consideration of the spe- 
cial conditions arising in the illumina- 
tion of textile mills. 

The fact is self-evident that the 
prime requisite in at least ninety-nine 
per cent of the operations in textile 
manufacture is distinctness of vision. 
The raw materials are made up of ex- 
ceedingly fine fibers, and in almost the 
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entire process of their treatment the 
eve must be focused carefully upon ob- 
jects in which fineness of detail is the 
chief characteristic. As the efficiency 
of the human machine depends very 
largely upon the quickness and distinet- 
ness of the visual impression, it fol- 
lows that, other things being equal, the 
quality of light which affords the great- 
est acuity of vision must be the best. 
In the ease of the light of the Cooper 
Hewitt lamp there are a few cases in 
which other things are not equal. 
These are the cases where color values, 
as they appear by daylight, must be 
distinguished. Such cases are much 
fewer than would be imagined at first 
thought. In the majority of processes 
color distinctions do not enter into 
the problem of vision, the only re- 
quirement being to see the details of 
the object or objects worked upon. 

Besides the very manifest advan- 
tage of this sharpening of vision pos- 
sessed by bluish-green light, there is 
also, fortunately, in the case of the 
Cooper Hewitt lamp, practical freedom 
from glare without the use of diffusing 
globes, the intensity of the incandes- 
cent mercury vapor not being sufficient- 
ly high to give harmful or annoying re- 
sults. 

The question as to the relative ad- 
vantages of general and special illumi- 
nation has been much discussed by il- 
luminating enginers; but it is of entire- 
ly subsidiary importance to the ques- 
tion of quality of light as affecting the 
visual organs. With a light-source that 
is one of dazzling brilliancy, it is of 
course essential that it be kept out of 
the line of vision, and this is best ac- 
complished by covering it with some 
sort of reflector placed so as to direct 
its light over the special field of vision. 
Such directed light is evidently not as 
agreeable to the eyes as a generally 
diffused light of the character of day- 
light; so that a general illumination 
produced without glare must be ae- 
cepted as the preferable method. 

As stated in the outset of this paper. 
the cost of illumination and its mechan- 
ical efficiency is really of trifling im- 
portance; it may, nevertheless, come in 
for a share of consideration. While 
some differences may be made by very 
careful engineering, in general the eff- 
ciency of the lighting installation will 
be determined by the efficiency of the 
light-producing units. The following 
table is taken from one of the latest 
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and most authoritative works on illu- 
mination: 


Watts per Spherical 


Type of Lamp— Candle (total flux). 


Carbon Incandescent ...,......-e2008- 3.6 to 4.1 
Gem Incandescent .......cccceeeeeeee 3.1 to 3.5 
Tantalum Incandescent .........006. 2.49 to 2.71 
Tungsten Incandescent ........2000e- 1.68 to 1.83 
Inclosed ATC oo... cece cece cere ee eeees 2.6 to 3.0 
Mapnetit: ATC 2... ccc ccc ce tsei eransi 0.75 to 1.0 
Flaming ATC vo. cece ee cece ee erences 0.28 to 0.5 
Cooner Hewitt ....... cece eee eee eee 0.48 to 0.6 


The saw-tooth roof construction is 
now generally utilized for weaving 
rooms in strictly modern factories for 
the reason that it gives the best pos- 
sible distribution of daylight illumina- 
tion, producing a uniform intensity 
over the entire space, and still giving 
a directed light, the effect being per- 
ceptibly different from that of a flat 
skylight. The ideal disposition of ar- 
tificial light-sources is to place them 
in the angles of such a roof so that they 
will be out of the direct line of vision 
of the operatives. 

Cooper Hewitt lamps thus placed 
constitute the full equivalent of day- 
light. This may sound like an extrava- 
gant claim to make for any artificial 
light-source, but both scientific theory 
and practical usage substantiate it. The 
scientific reasons have already been 
stated in some detail, and the practical 
results have been verified in numerous 
installations. In a number of cases of 
the largest textile mills in the various 
lines in this country, it has been found 
by careful records running over consid- 

erable periods that, with proper illumi- 
nation from Cooper Hewitt lamps, the 
product during the hours when artifi- 
cial light is used exclusively is fully 
equal in both quantity and quality to 
that produced under the best daylight 
conditions. The increased efficiency 
represented by such conditions over 
those formerly existing has run from 
eight to twenty per cent. 

By far the large part of the cost of 
any finished article is labor cost. To 
increase the efficiency of the laborer, or 
the human machine, is therefore first 
in importance in considering methods 
of reducing manufacturing costs: Two 
things contribute to this efficiency : ma- 
chinery and facilities, and the skill and 
will of the operator. It is useless to 
expect a laborer to turn out his best 
work with poor tools. It is the part of 
economy to supply the best tools with 
the best facilities for using them, and 
among such facilities light stands first. 

But the human machine must have 
the will to work, as well as the oppor- 
tunity and facilities. This is partly 
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conscious and partly sub-conscious. The 
conscious will is largely the result of 
the rate of wages; the sub-conscious 
will, which especially affects the qual- 
ity, depends upon interest in the work, 
contentment with conditions nad physi- 
cal health, especially of the nervous sys- 
tem. The two latter conditions are de- 
pendent to a large degree upon light 
and ventilation. So that both from the 
material and the psychological view- 
points illumination stands foremost 
among the factors determining the eff- 
ciency of the human machine, and con- 
sequently the total cost of production. 


The Improved Street Lighting in 
Philadelphia. 
Mention has been made in these col- 
umns recently of the extension of the 
new street lighting system in Philadel- 


ACCEPTED DESIGN FOR INDEPENDENCE 
SQUARE LAMP-POSTS. 


phia’s down-town district. Including 
those erected in Market street, east of 
the City Hall, last winter, the number of 
new lamps installed during the year is 
1,129. The lamps are direct-current, 
2,000 candle-power arcs hung in pairs 
on ornamented iron columns twenty- 
two feet high, the globe being about 
eighteen feet above the pavement. The 
price of each column is about $95. 
The Philadelphia Electric Company 
has a contract with the City of Phila- 
delphia for the installation, lighting 
and maintenance of the new lamps at 
$100.06 per year. The company has 
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borne the entire cost of the new con- 
duit lines, lamp-posts and lamps. The 
lighting of the new lamps thus costs the 
city annually $112,967.74. For the 11,- 
931 old lamps in service throughout the 
rest of the city $1,193,815.86 is paid per 
year, thus the total annual street light- 
ing charge of the city is $1,306,783.60. 
The design shown herewith has been 
adopted for the new memorial lamp- 
posts about Independence Square. It 
follows very closely an original design 
drawn by Chief McLaughlin, of the 
Electrical Bureau, who suggested the 
memorial project as part of the new 
lighting scheme for the center of the 
city. The standard is strictly colonial 
in design. Each base will bear in bold 
relief the name of one of the signers of 
the Declaration of Independence, sur- 
mounting a bronze relief plaque of the 
City’s coat of arms. Fifty-six of these 
standards will be erected around the 
square bounded by Chestnut, Walnut, 
Fifth and Sixth Streets. They are to 
be completed by New Year’s Eve. 
—— eneo 
Electric Lighting of Constantinople. 
The technical commission of the 
Turkish Ministry of Commerce and 
Publice Works, charged with effecting 
a classification of the different compet- 
itors for the concession for the electric 
lighting of Constantinople and suburbs, 
has just finished its work. It seems, 
judging from the results, that this task 
has not been easily accomplished. It 
was not expected to be so, considering 
the diversity of the projects and the 
total absence of a common standard by 
which to judge the advantages offered 


‘by the different competitors. 


The commission was divided into 
two groups. Two classifications were 
made. Of the eight bidders, some of 
whom were syndicates, seven were ac- 
cepted in each of the classifications. As- 
the two lists did not agree regarding 
the order of the bidders, it will be 
necessary to submit all the bids to an 
adjudicatory commission for final selec- 


. tion of the successful bidder. 


It is impossible to foresee who will 
secure the concession, as there is 
nothing to indicate the considerations 
which will guide the commission and 
the elements which will serve as a basis 
for the definite choice of the Minister. 
After the concession is awarded the 
successful competitor will be obliged to 
carry out the work of installation with- 
in eighteen months. 
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WIRELESS. 


TELEPHONE TRAIN DISPATCH. 
ING.—II. 


LINE CONSTRUCTION. 


BY K. W. ENDRES. 


The arrival of the telephone among 
the railroads for dispatching trains has 
also been a prolific cause for the ad- 
vent of new methods, new ideas and 
new material in their line construction. 
While it has been done gracefully, nev- 
ertheless the telephone has been re- 
sponsible for many improvements in 


raiload wire service. By its own needs 


it has forced changes—some of them 
almost revolutionary from the old tel- 
egraph man’s point of view—but all 
of them advances in the art. 

It is not intended to cover here the 
whole number of the changes which 
have been introduced; that is, beyond 
the scope of one paper. There is, how- 
ever, one feature which it is fitting to 
deal with first, because it is what the 
railroad which goes into telephone dis- 
patching meets first of all. That is the 
line. 

Now ‘‘ye olde telegraph manne’’ has 
been building pole lines and stringing 
wire for years and it sometimes strikes 
him as strange that the telephone 
should commence by interfering here 
ın a province with which he is thor- 
oughly familiar, and sometimes he re- 
sents it. But here is where the tele- 
phone has to teach its first lesson and 
incidentally make its initial move in 
diplomacy. A telegraph and a tele- 
phone circuit are two entirely different 
propositions. 

The telegraph cicuit occasionally, it 
1s true, is of copper, but much more of- 
ten, especially in railroad work, it is of 
iron with wrapped joints. Frequently 
also these joints are not soldered. The 
telegraph circuit is a single wire work- 
ing from ground to ground. It also is 
a much less sensitive circuit than is re- 
quired in telephony. High-resistance 
Jomts can be cared for by raising the 


voltage, leaks to ground can be han- 
dled in the same way together with ad- 
justment of the artificial line in the 
telegraph office; likewise the effect of 
the wet weather. The sole object to 
be accomplished is the operation of a 
relay or relays at the distant end and 
provided this is effected, voltage, cur- 
rent, capacity and resistance are of 
small account. 

By this it is not intended to state 
that they are neglected, far from it, 
but a difference in voltage between 40 
and 400 volts is merely the difference 
betwen a local and a trunk circuit in 
telegraph service. The point is that 
such differences can be cared for in 
telegraph work by electromechanical 
means. It is, of course, due to the 
fact that they can be thus easily cared 
for that the telegraph line construction 
along railroad rights of way has taken 
the form now existent. This construc- 
tion has aimed to meet the require- 
ments for successful telegraph opera- 
tion and it has succeeded admirably. 
The pole line itself differs not at all in 
the two systems of communication. 
The difference comes when we get in- 
to apparatus and material affecting the 
operation of the circuits themselves. 

In telephone work, particularly long- 
distance work, of the nature of which 
dispatching circuits partake, the fac- 
tors outlined above exert a direct and 
very appreciable influence. The resist- 
ance of the wire itself affects that deli- 
cate quality known to telephone en- 
gineers as attenuation. In other words, 
high resistance thins out the spoken 
word until it disappears completely 
from hearing. The limit at which 
transmission is considered commercial 
—or the grade of speech a man will 
pay for and that will give him satis- 
faction, is taken arbitrarily at the 
equivalent of that obtained over 850 
miles of No. 8 B.W.G. two-wire copper 
circuit with a telephone set at each 
end. 

Railroad dispatching circuits run 


trom fifty to 300 or more miles in 
length. It has been found, in fact, 
that many which start near 100 miles 
end up nearer 300, so great is the 
improvement in operating efficiency. 
On the above bgsis, No. 9 B. & 5. 
copper has been adopted as standard 
for train wires on nearly all the rail- 
roads. This gives excellent trans- 
mission up to the greatest length of 
dispatcher’s district which is met with 
in American practice. It is not always 
necessary at the outset, but experi- 
ence has shown it to be the most eco- 
nomical due to the fact that the rail- 
roads are in many cases combining, and 
adding to the line handled by one dis- 
patcher. It has also been found de- 
sirable to arrange train-dispatching 
circuits so that several can be joined 
together, forming one through circuit, 
for special purposes. 

The telephone circuit is, of course, 
a two-wire circuit and all joints are 
made with copper sleeves, so that there 
is no chance for high-resistance spots 
to appear in the line with the conse- 
quent injury to transmission of speech. 
Further, in view of the fact that the 
telephone is the most sensitive commer- 
cial instrument known to electrical en- 
gineers, special care must be taken to 
prevent outside influences from in- 
terfering with its operation. These 
outside sources of disturbance in rail- 
road service are most often the tele- 
graph lines themselves, but frequently 
power, lighting and high-tension trans- 
mission lines are met with and parallel 
the talking circuit. 

For ordinary cases of induction, 
namely, low-voltage power circuits and 
telegraph wires the familiar transposi- 
tion scheme followed on all commer- 
cial telephone lines is sufficient. This 
in itself is a new development to the 
railroads who have been working with 
single wires for so many years. They 
are, however, employing the same 
methods used by the telephone com- 
panies, in some cases using single-pin 
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transpositions on a two-piece insula- 
tor, in others using one-piece insula- 
tors, one on the cross-arm and one on 
a hanging iron bracket. Since the tele- 
phone circuits are practically all new 
on railway pole lines, these transpo- 
sitions are being made during the proc- 
ess of line construction and cutting 
the wires is thus avoided. 

Where the telephone train wire is 
exposed to straight and duplex tele- 
graph lines only, half-mile transposi- 
tions are generally sufficient. If two 
circuits are strung—a train wire and a 
message wire—these are made at alter- 
nate quarter-mile poles on each circuit. 
Where quadruplex telephone lines are 
met with and it is impossible so to lo- 
cate the telephone circuit that it is a 
considerable distance from these, it 
will be found that more frequent trans- 
positions are required, say every quar- 
ter mile on each circuit. It is advisa- 
ble, however, always to place the tele- 
phone circuits as far away as possible 
from lines working quad, solely on ac- 
count of induction. 

The railroads are finding one of the 
great advantages of their telephone 
systems is that the trains can carry 
portable sets, which can be hooked on 
the line at any point in cases of emer- 
gency. With this object in view the 
question of providing an insulator of 
distinctive appearance for the tele- 
phone circuits is coming up today and 
poreelain promises to come into use. 
. This material also has the great ad- 
vantage of an increased insulation re- 
sistance over glass and, aside from the 
question of expense, is altogether most 
satisfactory. This is particularly true 
on telephone lines of this character for 
long-haul work. 

On some short lines not exceeding 100 
miles in length to any extent it has 
been found desirable as a matter of 
economy to arrange two of the No. 8 
B.W.Q. iron telegraph wires as a mes- 
sage circuit and to install telephone 
and selector equipment upon it. Then 
in event of breaks in the copper train- 
wire circuit, this iron circuit may be 
used to patch it up temporarily. It is 
necessary, however, before equipping 
such a circuit to go over the line most 
carefully, making the necessary trans- 
positions and soldering all joints. It 
is not possible to phantom an iron and 
a copper circuit. For this reason alone 
the use of iron for such purposes is to 
he considered most carefully. 


In order to get the maximum service 
out of a pair of telephone circuits these 
may be phantomed—using each pair 
of wires as one side of a third circuit— 
a matter accomplished very simply by 
means of repeating coils located at the 
ends of the line. Phantom circuits af- 
fect the line construction in that they 
require special transpositions to pre- 
vent cross-talk between the sides and 
the phantom. These special transpo- 
sitions of each pair of wires forming 
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means of test connectors. In case test- 
ing equipment is installed in the office, 
the line must be looped through this 
and therefore it is generally dead- 
ended in each direction and the office 
connections run in from both sides. 
Two-piece insulators are used for dead- 


ending the line, although, if poles are | 


situated conveniently, it 1s better to 
terminate the line in each direction on 
sparate poles. 

The twisted-pair wire is carried to 
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FIG. 1.—STANDARD TRANSPOSITIONS ON RAILROAD TELEPHONE LINES. 


one side of the phantom against the 
other side assist and complement the 
uction of the phantom repeating coils 
in eliminating the conversation in the 
side circuits from the phantom. Thus 
three conversations can be carried on 
over two pair of wires at once without 
interference. The railroads are plan- 
ning to take advantage of this and 
on many of them it is the custom to cut 
in the phantom transpositions about 
once per mile on the line when con- 
struction is in progress. This is done 
as a matter of economy whether the 


the under side of the cross-arm and 
mounted on porcelain knobs or run in. 
wooden or porcelain cleats to the end 
where it terminates on a knob. On 
tse building end this wire may either 
he terminated on a bracket-mounted in- 
sulator or a distributing ring. It is, 
of ccurse, carried into the building in 
{lie usual way, but each wire should. 
have its own porcelain bushing through 
the wall. 

Many, practically all, of the above 
methods of construction are those in 
general use throughout the country in 
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FIG. 2.—TRANSPOSITION SCHEME FOR TELEPHONE TRAIN AND MESSAGE WIRES 
W1TH PROVISION FOR PHANTOMING. 


phantom circuit itself is put into serv- 
ice at once or not. 

The phantom circuit over train and 
message wires offers a road a very 
economical way of obtaining private 
telephone service between its import- 
ant points. The extra expense in- 
volved is practically nil. 

Drop wires for the telephone equip- 
ment are quite generally of No. 14 
B. & S. braided, rubber-covered, twist- 
ed-pair wire. This makes a convenient 
and neat appearing method of looping 
into an office and can be carried on 
porcelain knobs. Where there are 
many circuits cable is used for obvious 
reasons. The usual practice in this 
work is to tap from the main line with 
either wrapped soldered joints or by 


telephone work. They have been the 
result of years of experiment and years. 
of experience to show what gives the 
best practical results. They are aimed 
in one direction—the construction of a. 
good line, well insulated, without poor 
joints, sightly and economical both 
from a cost and a maintenance stand- 
point. The expense is, as in all such 
cases, a matter of compromise, but it 
has been made very evident that in: 
pole lines, as in other things, the at- 
tempt to save money by cheap, poorly 
built equipment results in a greater 
expense in the end. The portion of the- 
country under consideration will ob- 
viously modify construction methods to 
a certain extent, but it is only a modi- 
fication. Lines in the sleet districts 
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will necessarily be more strongly 
erected, more firmly guyed than lines 
in ‘the South. The effect of local in- 
fluences is always felt, but the basic 
principles of line construction on which 
satisfactory telephony rests are always 
the same. 

That the requirements in this newly 
developing railroad field are more se- 
vere than have heretofore existed is an 
advantage to the roads in that it leads 
them by degrees into better, more sta- 
ble construction and more permanent 
wire lines along their rights of way. 

(To be continued.) 
—_—__~»--@___- 


Telephone Investigation in Texas. 
The conditions surrounding the em- 
ployment and work of telephone oper- 
ators in the state of Texas, was the sub- 
ject of a recent investigation made by 
the commissioner of labor of that state. 
This report contains many points of in- 
terest. It shows among other things, 
that the operater’s duties are arduous 
and her salary exceedingly small. The 
average salary paid telephone opera- 
tors in Texas was found to be $22.80 
per month. Operators are often re- 
quired to work in poorly ventilated and 
unsanitary rooms. Commissioner My- 
ers’ statement is in part as follows: 
‘‘If the average user of the telephone 
would investigate the trying and nerve- 
racking duties of the frail girl opera- 
tors in the larger exchanges they would 
be more patient with them when using 
the telephone. Considering the strain 
and stress of their task they do re- 
markably well and should not be up- 
braided in the manner so commonly 
resorted to. They sit at the switch- 
board an average of nine hours per 
day, with receivers as ear muffs, watch- 
ing an average of 170 signals, and serv- 
ing perhaps 185 subscribers, since two 
or more subscribers may use one line. 
The estimated number of calls per hour 
that an operator may efficiently han- 
dle varies from 230 to 275, and during 
a busy time they have been known to 
handle as many as 450 calls in an hour. 
‘‘The rooms in which operators have 
to work are in many cases poorly ven- 
tilated and the little breeze they get 
comes from electric fans. In some of 
the operating rooms artificial lights are 
necessary, especially on dark days. 
‘“Based. on the reports from 105 tele- 
phone exchanges located in eighty-two 
different counties the average earnings 
for 1909 of 1,475 operators were $273.65 


each, or an average of only $22.80 per 
month. D. 


Texas Independent Telephone Associa- 
tion. 

The Third District Independent Tele- 
phone Association of Texas held its an- 
nual meeting in San Marcos, Tex., Sep- 
tember 17, and was well attended by 
representatives from the various com- 
panies in the district, which includes 
about fifty exchanges and covers one- 
third of the state. Various subjects 
concerning the interests of the inde- 
pendent telephone companies of the 
country and that district were dis- 
cussed. The meeting of the State As- 
sociation, to be held in Dallas, Tex., 
October 26 and 27, was called to the 
attention of the meeting and steps 
were taken to send a strong delegation 
from the third district. The meeting 
was held under the auspices of the San 
Marcos Telephone Company, of which 
D. H. Bruton is manager. State Sec- 
retary Leon Spencer, of Gainesville, 
acted as secretary, Mr. Bruton presid- 
ing. The following were present: 

R. E. Carrington, Austin; R. S. Shel- 
ley, Austin; S. W. Menefee, Kansas 
City, Mo.; G. T. Howe, Buda; H. P. 


=- Kelley, Kyle: D. H. Bruton, San Mar- 


cos; D. C. Lingo, Dallas; J. M. Rob- 
erts, New Braunfels; C. I. Echols, Dal- 
las; Leon Spencer, Gainesville; Merton 
Swift, San Marcos; G. @. Johnson, San 
Marcos; E. L. Larabee, Monarch Tele- 
phone Manufacturing Company; G. W. 
Donaldson, San Marcos. D. 
—— ee 


Interstate Commission Control of Tele- 
phone and Telegraph Companies. 

In commenting on the recently au- 
thorized control of interstate telephone 
and telegraph companies, a newspaper 
in Washington, D. C., says: 

‘“ According to the view of men in 
the Interstate Commerce Commission, 
who are familiar with the complexity of 
railroad rate making and railroad rate 
adjusting, Congress opened a Pandora’s 
box when it put the telephone and tele- 
graph companies under the Interstate 
Commerce law. So great is the task 
before the Commission that no attempt 
has yet been made at even the most for- 
mal beginning. 

‘Formal beginning would be requir- 
ing the companies to file tariffs showing 
the rates, and the blotting out of prac- 
tically every telephone directory the 
line line whieh says: ‘These rates sub- 
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ject to change without notice.’ The 
rates are fixed and must remain as they 
are until a company desiring to Increase 
its Income convinces the Commission 
that the proposed higher toll is neces- 
sary. i 
‘The first question likely to come be- 
fore the Commission is one of jurisdic- 
tion. Practically all the telephones in 
the country are part of an interstate 
system of lines. Every Bell telephone 
company advertises its service as local 
and long distance. If every one is a 
long-distance line, then, except in a few 
cases, it comes under the control of the 
Interstate Commerce Commission. 
‘*The local and long-distance systems 
are so closely knit that the Commission, 
it is believed, will have to assume a 
very large measure of control over local 
exchanges, as to rates and practices, so 
as to amount almost to a control of all 
urban business by the Federal Govern- 


ment.’’ 
—ee 


Duplicate Telephones. 

In a recent issue the Baltimore Evn- 
ing Sun discusses at some length the 
question of duplicate telephone systems 
and measured rates. After speaking of 
the opposition (anti-Bell) company and 
its first success wherein it attained a list 
of subscribers of between 8,000 and 
9,000, at the present time, however. re- 
duced to about 2,800, the Sun says: 


Experts in telephone matters now say 
that the Maryland Company was founded 
upon an illogical basis and that the scheme 
of charging a flat rate for unlimited service 
upon which it was started was fallacious. 
George R. Webb, its guiding spirit for a 
number of years, says that had he known 
as much about the business before starting 
the’ Maryland Telephone Company as he 
learned during the time he directed its af. 
fairs he never would have been connected 
with it. At any rate the company never 
was a shining success. Some municipalities 
still cling to the idea that competition in 
the business is a good thing, but in some 
of the great cities, where it has been given 
a thorough trial it is said to have been a 
failure. Arguments against duplicate tele- 
phone services are based on the expensive- 
ness of the proposition. Even though one 
company gives a flat rate, covering what is 
generally characterized as an unlimited 
service while the other bases its charges 
on a measured service, the case, it is said. 
is not altered. Here, for instance, where 
nearly every one who has a Maryland tele- 
phone also has a Chesapeake and Potomac. 
the Maryland Company charges $80 per vear 
per telephone for its service, while the Ches- 
apeake and Potomac regulates its charges 
by the number of messages used. Some 
who have studied the situation say that it 
is considerably cheaper to use only the last 
mentioned line and that the $80 paid to the 
Maryland Company will buy enough addi- 
tional messages from the Chesapeake and 
Potomac to more than make up for what 
is gained by having unlimited use of the 
Maryland’s lines. 
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A MINING POWER PLANT. 


THE HAMPTON POWER PLANT OF THE 
DELAWARE, LACKAWANNA & WEST- 
ERN RAILWAY COMPANY. 


A reputation for thoroughness and 
excellence characterizes all the under- 
takings of the Delaware, Lackawanna 
& Western Railway Company, and no- 
where is it better illustrated than in 
its Hampton power plant at Scranton, 
Pa. Originally, this was essentially a 
steam plant and supplied steam for 


- 


Industrial Power 


The coal supply is abundant and de- 
livered most economically and the 
water is brought by gravity from the 
West hill section to a 750,000-gallon 
reservoir. 

The coal used in the boilers is the 
size termed ‘‘barley.’’ This comes 
from the washeries in ordinary rail- 
road cars, from which it is dumped 
into a concrete pit of 100 tons capacity. 
From the pit the coal is discharged 
on to an endless conveyor belt, 750 
feet long, which extends the length of 
the boiler room over the bunkers. An 
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header. The Babcock & Wilcox boil- 
ers are connected to this header by 
five-inch pipe bends, while eight-inch 


pipe bends are used for the Stirling. 


boilers. A twelve-inch pipe line runs 
to the turbine room, and six-inch leads 
are taken from this to the Curtis tur- 
bines and eight-inch leads to the Allis- 
Chalmers turbines. Five steam lines 
lead from the boiler house to the vari- 
ous collieries. Four of these are eight 
inches in diameter and vary from 
1,450 to 3,450 feet long, while the fifth 
is a twelve-inch line 1,200 feet long: 


HAMPTON POWER PLANT, DELAWARE, LACKAWANNA & WESTERN RAILWAY COMPANY. 


both surface and underground opera- 
tions. In 1904 extensive changes and 
additions were made in the power 
plant and in the operation of the 
mines, and the use of electric power 
introduced for many purposes. Elec- 
trical energy is now used to run elec- 
tric locomotives, hoists, drills, pumps, 
lights, etc., at the Diamond, Brisbin, 
Hyde Park, Sloan and Hampton mines 
and this is all supplied from the cen- 
tral station at the Hampton mine by 
an extensive distribution system. 

This location of the plant has several 
advantages. It is centrally located in 
reference to the five collieries and fif- 
teen additional mines which are fur- 
nished steam or electricity from it. 


automatic tripper is used with this 
conveyor and about fifty tons can be 
handled per hour. This conveyor is 
operated by a thirty-horsepower direct- 
current motor. 

The original boiler equipment con- 
sisted of fifteen 313-horsepower Bab- 
cock & Wilcox boilers set in a single 
row. These were equipped with Mc- 
Clave stokers. When the new power 
house was built, six two-drum, 625- 
horsepower Stirling hand-fired boilers 
were added. Blowers furnished by the 
American Blower Company and driven 
by steam engines supply both forced 
and induced draft. Completely en- 
circling the boiler house over the top 
of the boilers is a twelve-inch steam 


The steam pressure carried on the 
boilers is 145 pounds. , 

An interesting feature of the boiler 
house is the disposal made of the ashes. 
From the ashpits they fall into a tun- 
nel which extends underneath and 


which has a grade of three-eighths of ~ 


an inch to the foot. Water pumped 
from one of the mines is turned into 
this tunnel and used to flush the ashes 
into a bore hole leading to another part 
of the mine, which has been abandoned. 
It is estimated that about fifty tons 
of ashes are thus disposed of each day 
and, in course of time, will fill up the 
old chambers and afford sufficient sup- 
port to the roof so that the supporting 
coal columns can be removed. 


0. lf 
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The generating station is a one-story 
brick building, which was 50 by 30 feet 
when the first power installation was 
made, but which has. been enlarged to 
accommodate the additional units, as 
mentioned later. The foundations are 
of concrete, as are those for the tur- 
bines. The floor is of reinforced con- 
erete and the entire building may be 
considered fireproof, with the possible 
exception of the roof, which has some 
wood in its construction. 

The original equipment of the gen- 
erator plant included three 500-kilo- 
watt, sixty-cycle, three-phase, 2,300- 
volt vertical Curtis turbines. (Two 
more were added soon after this first 
installation.) Two fiftv-kilowatt en- 


larged and a 2,000-kilowatt Allis- 
Chalmers turbine was installed. In 
1909 a duplicate of this was put in 
operation. These turbines make 1,800 
revolutions per minute and deliver 
three-phase, sixty-cycle current at 
2,300 volts. The turbines are of the 
standard condensing type and are sup- 
plied with the regular auxiliary oil re- 
lay control for load regulation and an 
overspeed safety stop. They have a 
large overload capacity. The genera- 
tors are of the standard turbo type 
and are provided with large air spaces 
and fans for cooling purposes so that 
they are enabled to carry heavy over- 
loads for long periods. These two 


turbines now carry practically the en- 


ELECTRICAL REVIEW AND WESTERN ELECTRICIAN 693 


fitted with a wooden lining. While 
this does not prevent the water get- 
ting to the pipe it does prevent a di- 
rect washing action on its surface with 
the constant contact of fresh, active 
water at all times. 

In addition to the engine-driven ex- 
citer sets already mentioned, a fifty- 
kilowatt motor-generator set was in- 
stalled when the new turbines were 
put in operation. This consists of a 
125-volt, 400-ampere generator direct- 
connected to a 2,300-volt, three-phase, 
sixty-cycle, eighty-five-horsepower in- 
duction motor. ‘ 

The switchboard consists of sixteen 
panels of blue Vermont marble. Seven 
of these are generator panels and the 


BAROMETRIC CONDENSERS AND SUPPLY TANK. 


gine-driven units furnished excitation 
current. . Elevated jet condensers out- 
side the building maintained the vac- 
uum. 

The success that was met with in 
the use of electricity in mine opera- 
tion following this first installation led 
the company to plan for much more 
extended application. For generating 
purposes it was decided to use turbines 
of larger capacity and of the horizon- 
tal type. The larger size would give 
increased economy of operation and 
would occupy less floor space per kilo- 
watt. The horizontal type was selected 
because of the much simpler construc- 
tion and ease of repair. 

In 190% the power house was en- 


tire load, the Curtis turbines being 
used mainly as a reserve. 

Just outside the building an Allis- 
(Chalmers barometric condenser is 
crected for each turbine. The water 
used for condensing purposes is the 
regular mine water, as it has a low 
temperature. Unfortunately, however, 
this, like most water coming from 
mines, is highly impregnated with sul- 
phurous acid. An analysis showed 
thirty-nine grains per gallon of water. 
The condensers, as first installed, were 
of ordinary cast-iron construction, and 
it was found that these deteriorated 
rapidly under the action of the acid- 
laden water. To prevent this eating 
of the iron the head and pipes were 


MOTOR-DRIVEN PUMP. 


remainder are instrument and distribu- 
tion panels. The arrangement of the 
wires at the back of the board is ex- 
tremely compact. All wires and cables 
connecting the machines and switch- 
board are carried in conduits in the 
concrete floor. - The feed lines leaving 
the switchboard are incased in fiber 
eonduit until they reach the lightning 
arresters. These are supported from 
the wall of the station, and between 
each pair of arresters is a concrete slab. 
These slabs rest on a platform above 
and behind the switchboard. 

Energy is distributed from the power 
house over 2,300-volt three-phase lines 
to substations at each of the mines, to 
the railroad shops and to the passen- 
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ger station. A tie line also connects 
with the station of the Scranton Elec- 
tric Light Company, so that either 
plant can serve the other in ease of 
necessity. 

The substations at all the mines are 
practically identical and a description 
of one will suffice. The Sloan substa- 
tion is seventeen feet six inches square 
and is practically fireproof. This sta- 
tion contains a 200-kilowatt rotary con- 
verter and three seventy-five-kilowatt 
step-down transformers, besides a two- 
panel switchboard. By means of the 
transformers and converter the 2,300- 
volt alternating current is changed to 
275-volt direct current for use in mine 
operation. The power lines taken into 
the mines sometimes consist of rubber- 
eovered wire supported on glass insu- 
lators fastened to the buntons, when 
the shaft is dry and no trouble from 
falling ice would occur. Usually lead- 
covered cables placed in an iron pipe 
are used. To support the cable under 
this construction the cable is wrapped 
one or more times about a rod fas- 
tened to the buntons above the pipe. 
Precautions in the matter of insulation 
are, of course, taken. The end of the 
pipe is closed around the cable by 
means of wood bushings soaked in 
parafin and shellaced. With long 
cables use is made of a clamp at the 
point where the cable leaves the pipe 
at the bottom of the shaft. By clamp- 
ing the two tightly together and slack- 
ing off the top, the cable kinks slightly 
and gives a surface friction which as- 
sists in holding it. 

The apparatus served in the mines 
by these substations includes 6.5 and 
thirteen-ton electrice locomotives, elec- 
tric mine hoists, water hoists, centrifu- 
gal pumps and ventilating fans. The 
electric locomotives have very largely 
replaced mule haulage in the mines 
and have assisted in materially in- 
ereasing the output. Electric drills 
have been introduced also with con- 
siderable success. 

The water hoist mentioned is very 
similar to a shaft hoist, except that 
buckets are used instead of cages. The 
bucket holds seventeen tons, or ap- 
proximately 4,000 gallons, of water, 
and each equipment will hoist a bucket 
every sixty-two seconds. An 800- 
horsepower induction motor operates 
the apparatus through friction clutch, 
gears, etc. The operation of this hoist 
was entirely successful, but its first 


cost was so great that use is now also 
made of a motor-driven centrifugal 
mine pump for removing the water. 

This unit was furnished by the 
Allis-Chalmers Company and com- 
prised a sixteen-inch six-stage centrif- 
ugal pump directly connected to a 
1,000-horsepower,  2,300-volt, three- 
phase, sixty-cycle induction motor, 
running at 705 revolutions per minute. 
The pump has a capacity of 5,000 gal- 
lons of water per minute against a 
head of 500 feet. Due to the fact that 
the water to be handled contains so 
much sulphurous acid, it was necessary 
to build of bronze all parts that come 
in contact with the water. This pump 
has but recently been installed. 

Beside the power used in the mines, 
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in better shape than many commercial 
central stations. 
._H. M. Warren, electrical engineer of 
the Delaware, Lackawanna & Western 
Railway, designed the power plant, 
and it was built under his direction. 
To him is due the credit for the pres- 
ent successful operation of the plant. 
— eoe 
Electricity and Plant Growth. 
At a recent lecture in Great Britain. 


_ J. H. Priestly, lecturer in botany at 


the University of Bristol, described 
some experiments in which remarkable 
success was obtained in stimulating the 
growth of twenty acres of wheat by 
electricity.. A low-tension current. gen- 
erated by a small isolated plant. was 
transmitted direct to the field and there 


INTERIOR OF BOILER HOUSE, HAMPTON PLANT. 


current 1s supplied to the repair shops 
for operating direct-current motors. 
The freight yards are lighted by 100 
arc lamps and the passenger station, 
freight office, ete., by 1,500 incandes- 
cent lamps. 

One of the points that impresses the 
visitor to this plant is the remarkable 
care that is taken at all points to main- 
tain all parts of the power system at 
the highest efficiency. It is ordinarily 
supposed that at a coal mine little at- 
tention is paid to the amount of coal 
used in operation, but here strict econ- 
omy is Observed and the boiler room 
inspector is very watchful of the fir- 
ing. The power house and all substa- 
tions are kept particularly clean and 


transformed in an outhouse provided 
for this purpose with a special form of 
induction coil devised by Sir Oliver 
Lodge, the well-known British physi- 
cist. The high-tension current was 
transmitted to a barbed-wire arrange- 
ment distributed among the growing 
plants, the barbs serving as discharge 
points for the current. The increase in 
growth of the wheat was estimated at 
twenty-nine per cent. Almost as good 
results were obtained in the growing of 
mangold wurzels, cucumbers, and 
strawberries. An appreciable increase 
of nitrates in the soil was noted, due to 
the electrical treatment. The best re- 
sults are obtainable on days when the 
sun is not shining. 
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INvucTION . Motors.—(1) Why is it 
that a four-pole, sixteen-inech, sixty- 
cycle fan motor does not run at 1,800 
revolutions per minute with the fan 
blades off? With the blades on the 
motor runs from 1,300 to 1,500 revolu- 
tions per minute; with the blades off it 
runs from 1,650 to 1,700. (2) How are 
the apparent watts measured on a two- 
phase induction motor?—L. M., Chi- 
cago. 

(1) Although 1,800 is the synchro- 
nous speed of a four-pole, sixty-cycle 
induction motor, it will be found that it 
cannot be made to run at this speed, 
even on no load. In any induction mo- 
tor there is always a certain amount 
of slip or decrease from synchronous 
speed, which slip increases with the 
load. The slip should not be as great 
as indicated by the, no-load speeds 
given; possible reasons for this excess 
no-load slip are: bearings in poor con- 
dition, so that there was considerable 
load on the motor due to friction; fre- 
quency of the circuit slightly less than 
sixty cycles; inaccuracy of the speed- 
counting instrument. (2) The best way 
to measure the apparent watts in this 
ease is to place an ammeter in one of 
the wires of each phase and a volt- 
meter across each phase and take all 
four readings at the same instant. The 
sum of the products of the voltmeter 
and ammeter readings of the two phases 
is the total apparent power of the cir- 
cuit. If it is a three-wire, two-phase 
System, one ammeter placed in the com- 
mon return wire suftices. Its reading 
must be multiplied separately by the 
readings of two voltmeters connected 
across each phase and the two products 
added. If only one voltmeter is avail- 
able and the load balance is constant, 
the voltmeter may be connected first 
across one phase and then across the 
other, As the load balance is apt to 
change, the use of two instruments is 
recommended. — 


RESISTANCE FOR SLIP-RING MotTor.— 
How ean I find the resistance of a 
three-phase, sixty-cycle, 220-volt, five- 
horsepower, slip-ring motor when the 
makers send me the following data for 
this motor: 102 volts between rings; 25 


amperes per ring? I will use a Y- 
connected controller for the rheostat.— 
A. S., Chicago. 

With 102 volts between slip rings and 
a Y-connected rheostat, there will be 
impressed on each of the three branches 
of the rheostat 102 ~ 43 — 58.8 volts. 
To keep the current down to 25 am- 
peres there must be provided 58.8 — 
2) = 2.31 ohms in each branch of the 
rheostat. Care must be taken to use 
such material for the resistance as is 
capable of carrying 25 amperes without 
excessive heating. 


INTERRUPTED LIGHTING oF THIRD-RAIL 
’ARS.— While riding on the interurban 
railway in the evening I have frequent- 
ly noticed an annoying interruption of 
the lights that I am told is caused by 
breaks in the third rail at street and 
highway crossings. Would it not be 
feasible to have storage batteries on the 
cars to supply the lights while crossing 
roads? Is not an accident liable to hap- 
pen in case a ear stopped on a cross- 
ing ?—-B. S., Wheaton, Il. 

The interrupted lighting is due to the 
cause stated. It is not possible to carry 
the third rail unbroken across a publie 
street, highway or railway crossing. 
While it would be feasible to provide 
storage batteries on the ears for this 
momentary lighting, it would not be 
advisable to do so, because it would re- 
quire expensive complications in the 
lighting equipment not justified by the 
slight advantage obtained. Sinee the 
voltage of the car circuit is over O00, it 
would require some 250 cells per ear 
and a throw-over switching arrange- 
ment to put the lights only on the bat- 
tery when approaching the crossing and 
back on the main circuit after leav- 
ing the crossing. It seems an excessive 
burden to provide a battery for only 
about a minute’s total use on a trip. If 
the lights were to be left on the bat- 
tery continuously, the latter would 
have to be of considerable capacity and 
the equipment of 250 cells would be 
very bulky. There is practically no 
danger of a car stopping on a crossing, 
because the motormen know they must 
avoid this and always approach the 
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erossing with sufficient momentum to 
get over safely. If it were imperative 
to supply current to the car even while 
crossing a road or street, it could be 
done by providing a stretch of over- 
head conductor across the road and a 
bow collector on top of the car. An ar- 
rangement of this kind is used by the 
South Side Elevated Railroad of Chi- 
cago to obviate the use of the third rail 
in the storage vards. Even such an 
arrangement Is unnecessary if the road 
runs trains of two or more electrically . 
interconnected cars each equipped with 
contact shoes. The front shoe will then 
make contact on the rail on the far side 
of the crossing before the last shoe 
leaves the rail on the near side. 


ALUMINUM VALVE For Spark Coin.— 
We have a twenty-two-inch spark coil 
Which is operated on direct current by 
a mereury interrupter. [should like to 
know the correct solution to use for an 
aluminum valve (what salt of phos- 
phorus and what strength of solution), 
also What size and how many plates tu 
use on a sixty-eyele, 115-volt, alternac- 
ing current so as to get about 1.5 kilo- 
watts.—L. H. B., St. Louis, Mo. 

Many solutions have been used for 
aluminum cells, principally phosphates, 
borates and carbonates of alkaline 
metals. Probably best is a saturated 
solution of ammonium borate, eitner 
NILIIB.O, or (NIL,).B,0,. A one-per- 
cent-solution of ammonium phosphate, 
(NH,)-HPO, is also said to give rairly 
good results. A single aluminum plate 
serves as one electrode on each side of 
whieh is a carbon plate serving as the 
other electrode. The area-of the plate 
should be at least ten square inches on 
each side; this gives for the thicteep 
amperes to be used a eurrent densiiv of 
one-tenth-ampere per square centinicter. 
Purity of the electrolyte solution is es- 
sential, also low temperature. If these 
precautions are not observed the plate 
will become pitted. To keep the temp- 
erature low in continuous service the 
aluminum cell should be surrounded by 
a cooling bath; if this is ranning water 
a grounding of the supply circuit must 
be guarded against. 


696 


Vol. 57—No. 14 


New Electrical and Mechanical Apparatus and 


THE AMERICAN GAS ENGINE. 


A REVIEW OF GAS-ENGINE PRACTICE, WITH 
PARTICULAR REFERENCE TO THE PROD- 
UCTS OF THE ALLIS-CHALMERS CO. 


During the past six years the United 
States has witnessed a most important 
achievement in the industrial world in 
the development of gas engines for 
large power stations. Within three 
years this type of engine has reached 


Appliances. 


conditions demanded an engine which 
was reliable for continuous service, 
which would operate on gas of low 
heat value, and capable of handling 
large overloads. 

The engine developed by the Allis- 
Chalmers Company is distinctly Ameri- 
can in type, is horizontal and double- 
acting, and utilizes the four-stroke cy- 
ele, with cylinders arranged in tandem. 
This arrangement of cylinders in the 
two-cylinder tandem engine gives the 


similar to the cross-compound steam en- 
gine. Either cylinder arrangement 
with proper-sized flywheels easily gives 
a turning movement sufficiently uni- 
torm for all electrical work. One in- 
stallation has seventeen gas engines in 
the same power house working in par- 
allel. 

It is in the frame that the principal 
difference between European and Amer- 
ican design is apparent. Foreign prac- 
tice favors the use of the center crank. 


GAS-ENGINE-DRIVEN GENERATORS IN THE POWER HOUSE OF THE SOUTHWESTERN 


a position of equality with the steam- 
driven units in reliability for continu- 
ous service under the most severe con- 
ditions. 

Progress in the design of the gas en- 
gine has been largely due to natural 
conditions existing in the steel industry 
which presented an ideal field for its 
use and, until recently, practically all 
large gas-engine installations in this 
country were in steel mills. Here the 


same continuous application of power 
to the crankshaft that is obtained with 
a simple steam engine. 

Engines are also designed with twin 
tandem cylinders, there being four gas 
cylinders, two tandem sets, placed side 
by side and connected to cranks on the 
ends of a common shaft. The double- 
crank arrangement. or twin-tandem en- 
gine, gives four power strokes per rev- 
olution, with cranks set at right angles, 
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This necessitates three bearings for the 
crankshaft of a single-crank engine 
and four bearings for a twin engine. 
The Allis-Chalmers engine is designed 
with a side crank which requires but. 
two bearings for the crankshaft of 
either single or twin engine. The stress- 
es transmitted through the frame in the 
side-crank gas engine are no greater 
than this company has successfully pro- 
vided for in its steam engines. 
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Another essential feature of this gas 
engine is an intermediate crosshead be- 
tween the two gas cylinders, and tail 
crosshead at the rear of the second gas 
cylinder, each supported by an oiled 
slide resting on the foundations and de- 
signed to support the weight of the 
pistons and piston rods, so that these 
may travel without touching either the 
bore of the gas cylinders or of the 
stuffing boxes. The inlet valves are lo- 
cated at the top and the outlet valves 
at the bottom of the gas cylinder, 
which arrangement is absolutely essen- 
tial to the proper scavenging of the cyl- 
inder. The provision for removing the 
cylinder heads without disconnecting 


the cylinders from the frame or tie 


piece is of great value in facilitating 
proper inspection of pistons and cylin- 
der bores. 

The point of greatest stress in a gas 
engine is in the frame and in this ma- 
chine the weight of the frame is about 


JAW END OF GAS-ENGINE FRAME, 


one-fourth of the total weight. It is 
cast in one piece for all sizes of en- 
gines and is formed so as to include the 
slide for the main crosshead, the jaw 
for the main bearing and a double 
flange at the end, to which the forward 
cylinder is bolted. The frame is of the 
open-top construction which permits 
the easy removal of the front cylinder 
head, piston and piston rod. The jaw 
in which the main-bearing shells are 
held and which is subjected to the 
greatest stresses 1s made particularly 
heavy and rigid. It is further strength- 
ened by two steel tie-bolts extending 
across the jaw above the shaft. These 
eliminate all bending stresses in the 
frame at this point but do not interfere 
with the removal of the main-bearing 
cap. 

The gas cylinders are cast in one 
piece as this has been demonstrated to 


give the best operating results. The 
cylinder casting proper is subjected to 
no wear whatever as the working bore 
is fitted with a hard cast-iron liner to 
take the wear due to the piston rings. 
This makes possible the use of a tough 
fibrous iron for the cylinder which is 
adapted to meet the strains induced. 
The liner for the working bore is made 
of a special grade of very hard, fine- 
grained iron, which has good wearing 
qualities. A tongue-and-groove fit at 
the middle of its length, reinforced by 
a shrink fit over its entire surface, 
holds the liner in position. After the 
liner is in place, the finishing cut is 
made. 

The valve gear on this engine is one 
of the most notable features as it is 
simple and strong with a positive mo- 
tion. Necessary adjustments are few 
and easily made. The wearing surfaces 
are large, which insures noiseless oper- 
ation, durability and efficiency. By a 


ld 


few simple alterations the gear can 
be changed from a condition suitable 
for one character of gas to that for a 
gas of greatly different quality. Both 
the inlet and exhaust valves are of the 
single-beat poppet type and are pro- 
vided for each end of each cylinder so 
that any valve can be independently ad- 
justed. The complete valves are mount- 
ed in cast-iron valve chambers which 
are bolted to the cylinder as a unit and 
which can easily be removed for inspec- 
tion or replacement. 

A sensitive and quick-acting safety 
stop device, consisting of a centrifugal 
trip set into a disk keyed to the lay- 
shaft, opens a switch in the ignition cir- 
cuit and cuts off the current in the 
event of the engine speeding beyond the 
limit of safety. 

The pistons are cast in one piece. 
Each piston is fitted with a number of 
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cast-iron spring packing rings. It ìs 
accurately centered on a piston rod of 
selected high-carbon steel. The two 
pistons and corresponding rods are ex- 
act duplicates and the rods are rigidly 
coupled together in the intermediate 
crosshead, so as to form the equivalent 
of one continuous rod. This coupling 
is easily disconnected and the removal 
of either piston and rod from the cyl- 
inder is greatly facilitated by this eon- 
struction. 

All large gas engines require com- 
pressed air to start them in motion and 
inaugurate the cycle of suction and 
compression strokes preparatory to the 
first explosion stroke. To insure prompt 
reliable starting, a pressure of about 
200 pounds per square inch should be 
used. It is customary to have a stor- 
age tank in the engine house of suffici- 
ent capacity to make two or three starts 
without recharging. A small air com- 
pressor operated either by an electric 
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motor or a gasoline engine is a very 
convenient apparatus for charging this 
storage tank. 

The regular valve gear of the gas en- 
gine cannot be used to admit and re- 
lease air pressure in a proper cycle to 
accomplish the starting and the engine 
is provided with a special air starting- 
gear which is normally disengaged and 
inoperative. On opening the air throt- 
tle-valve the air pressure automatically 
throws the valve gear into engagement 
with cams on the layshaft, causing the 
cams to open and close the air valves 
in proper timing to effect the starting 
of the engine. 

The special mechanical features here- 
tofore described for insuring continu- 
ous operation of the gas engine would 
be of little avail without an efficient and 
reliable lubricating svstem. The Allis- 
Chalmers gas engines are thoroughly 
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equipped with substantial. efficient and 
meat oiling devices for all bearings and 
slides requiring a continuous and relia- 
ble supply of lubricating oil. The crank- 
shaft bearings, crosshead slides, crank- 
pin, and crosshead pin are each 
equipped with separate oil supply, with 
visible feed and regulating valve. For 
the above named bearings and slides a 
continuous gravity-oiling system is the 
most efficient, reliable and economical 
oiling arrangement that can be provid- 
ed. Each engine is equipped with a 
small plunger pump operated from the 
layshaft. This is used for pumping a 
supply of oil to an elevated tank for 
oil storage. The pump has a capacity 
in excess of the greatest demands for 
oil, so that the storage tank will always 
be filled. The excess oil handled by the 
pump overflows from the storage tank 
back into the pump suction. The en- 
gine is equipped with substantial and 
tight oil-guards, so that there is no 
waste of oil from the moving parts of 
the running gear, due to centrifugal 
action. Proper preeautions have been 
taken to prevent cooling water from 
mixing with the oil overflowing from 
the bearings. All gears are entirely 
elosed and run in an oil bath. 

The cylinders are lubricated by 
mechanically operated sight-feed oil- 
pumps driven from the layshaft. A sep- 
arate pump is provided for each gas 
cylinder and each pump has independ- 
ent plungers and sight feeds for pump- 
ing the oil to each end of the cylinder 
bore, each piston-rod packing-case, and 
each exhaust-valve stem. 

The Allis-Chalmers Company has at 
this time in operation or in process of 
erection over 380.000 horsepower of 
this type of engine, covering practic- 
ally every class of: manufacturing 
. plants and power stations. 

Many of its installations have been 
for complete plants including aux1!- 
iaries of a type suitable for the local 
conditions. 

ees eee 

There is much and inereasing dissatis- 
faction in leading commercial circles in 
Germany, says London Engineering, at 
the Imperial Postal Department having 
again ecold-shouldered the oft-repeated 
wish for the establishment of telephonic 
connection between Berlin and other 
important German centers and Lon- 
don, on the plea that a long-distance 
line would suffer too much disturbance 
in consequence of the combination of 
aerial lines and submarine cables. 
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Engineering Department Visits Shelby. 
On Saturday, September 17, about 
thirty technical men from the Engi- 
neering Department of the National 
Electric Lamp Association spent a most 
enjoyable day in Shelby, Ohio, at the 
invitation of the Shelby Electric Com- 
pany. The party arrived at Shelby 
Junction at 10:30 a. m. in good spirits 
and ready for anything. l 
The ‘‘first order of business” was 
seeing the factory, and the engineers 
were conducted through the works in 
two parties. The completeness of the 
lamp-making facilities, the orderliness 
and system of the arrangements and 
the many conveniences for employes 
made a decidedly favorable impression. 
After seeing the factory the party 
was taken to the Colonial Club, where 
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Westinghouse General Utility Motor. 

The general utility motor now being 
placed upon the market by the Wes- 
tinghouse Electric & Manufacturing 
Company inarks the latest advance in 
the appheation of electric motors to 
household convenience. By means of 
its special attachments the motor can 
be adapted to a variety of uses about 
the house. The new motor commends 
itself heartily to the favor of central- 
station companies as it provides an- 
other wedge for-the introduction of 
electricity into the home. Further- 
more, it is essentially a day load. The 
motor takes from forty to 120 watts 
for its operation. 

The general utility motor can be 
readily arranged to operate the fol- 
lowing devices: Family sewing ma- 
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reading matter, billiard tables and gen- 
eral good-fellowship were in evidence. 

After dinner the Shelby employes 
‘‘took the visitors into camp” in a 
highly exciting bas®ball match, win- 
ning by the score of 3 to 0. The Engi- 
neering Department, however, captured 
the tennis honors, winning two matches 
of doubles and one of singles. 

An evening spread at the Sherman 
Hotel and a dance at ‘‘The Plum Tree” 
wound up the day’s festivities. 

Before returning to Cleveland the 
visiting party unanimously voted that 
W. W. Van Horn, A. W. Freund and 
R. W. Caswell, of the Shelby Electric 
Company, were peerless hosts, what- 


ever they may know about the lamp 
business. 


chine, buffing, polishing and grinding 
wheels, ventilating blower, jewel lathe, 
iight machinery, small lathes, sign 
flasher, moving window display, me- 
chanical toys, ete. The motor is sold 
complete with one or more attach- 
ments. Further attachments can be 
obtained by the purehaser as desired. 
A different attachment is not neces- 
sary for every one of the uses men- 
tioned above, as some of the attach- 
ments make the motor available for 
several purposes without change. The 
general utility ventilating outfit shown 
in one of the accompanying illustra- 
tions is one of the features of the new 
apparatus. The small blower will sup- 
ply fresh air to the kitchen, increase 
the draft of a furnace, remove foul air 
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from sick rooms, and readily adapt ìt- 
self to any small ventilating work. By 
fitting the blower openings with suit- 
able pipe, air currents can be directed 
wherever desired. 

The general utility motors are made 
for operation on 115 and 230-volt di- 
rect-current circuits, and on 110 and 
920-volt alternating circuits of sixty 
and 133 cycles. The direct-current 
motors are shunt wound while the al- 
ternating-current motors are of the 
induction type, single phase. The mo- 
tors run at a speed of 1,700 revolutions 
per minute. ,The motor is light and can 
he easily carried from place to place by 
means of a handle in the top of the 
frame. It is artistically finished in 
black enamel to harmonize with the 
other house decorations. The appli- 


MOTOR WITH BUFFING ATTACHMENT. 


cations of the attachments are positive 
and it is impossible to put them on 
wrong. 
— ~ eo 
Boosting Electric Vehicles. 

The large combination advertising 
campaign originated by the Electric 
Storage Battery Company for the bene- 
fit of the central-station electric-vehi- 
cle industry has developed so success- 
fully that it has now been deemed ad- 
visable to place its further development 
in the hands of the newly formed Elec- 
trie Vehicle Association of America. 

The Battery Company, as mentioned 
in a previous issue of this paper, has 
successfully worked up the details and 
secured the hearty co-operation of elec- 
tric-vehicle manufacturers and central- 
station managers. 

The large publicity given to the elec- 
tric vehicle by this combination scheme 
will unquestionably result in a great 
increase in sales of electric vehicles, 
which means a permanent source of 
revenue for central-station companies. 


Louisville & Nashville Installs Addi- 
tional Telephone Train-dispatch- 
= ing Equipment. 

The Louisville & Nashville Railroad 
has just placed an order for a com- 
plete equipment of Western Electric 
telephone train-dispatching apparatus, 
including selectors and telephones. 
This equipment will cover the Cum- 
berland Valley and Kentucky divisions 
from Cincinnati to Norton, a distance 
of 304 miles, and will consist of six 
circuits in all, four train wires and two 
message circuits, with a total of 162 
stations. : 

One circuit will extend from Cin- 


cinnati, Ohio, to Paris, Ky., with a. 


branch to Maysville. This circuit cov- 
ers 136 miles and will be equipped for 
thirty-two way stations. The train 
dispatcher will be located at Paris. 
Another cireuit extends from Paris 
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to Corbin, with a branch from Paris to 
Lexington, and another from Rush- 


more Junction to Rowland. The mile- 


age covered by this circuit is 165 and 
thirty way stations will be equipped. 
The dispatcher for this circuit will also 
be located at Paris. 

In addition, there is a message wire 
circuit, used to handle general railway 
business, extending from Paris to Cin- 
cinnati and from Cincinnati to Corbin, 
the dispatcher being located at Paris. 
This circuit is 195 miles in length and 
has forty-nine way stations. 

The Corbin to Norton division con- 
sists of three circuits, the first a train- 
dispatching circuit extending from 
Corbin to Middleborough, the second a 
train-dispatching circuit from Middle- 
borough to Norton, and the third a 
message wire circuit from Corbin 
through to Norton. The circuit from 
Corbin to Middleborough is forty-one 
miles in length and has fourteen way 
stations, while the Middleborough to 
Norton division. seventy-nine miles in 
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length, is equipped with fourteen sta- 
tions. The train dispatchers for both 
of these circuits, as well as the dis- 
patcher for the message wire circuit, 
are located at Middleborough. The 
message wire circuit is used to handle 
general railway business and is 120 
miles in length and consists of thirtv- 
three stations. 

The Louisville & Nashville already 
has installed a Western Electrie train- 
dispatching telephone equipment, con- 
sisting of dispatcher’s equipment and 
twenty-six way station selectors, he- 
tween New Orleans and Mobile, a dis- 
tance of 139.7 miles. 

-ee 
Telephone Equipment at Raleigh, N. C. 

The Kellogg Switchboard & Supply 
Company, Chicago, Ill., announces that 
it has closed a coniekit for complete 
switchboard equipment for the Raleigh 
Telephone Company, of Raleigh, N. C. 
There is to be a new standard-type 
switchboard, consisting of two sections. 
each having a capacity for 3,000 multi- 
ple jacks. The two sections ay e 
equipped with 700 common- battery 
lines installed in five regular positions. 
with full multiple installed ev ery four 
panels and twenty magneto lines in- 
stalled next to the box panel. 

Each of the regular positions is 
cquipped with fifteen common- battery 
cord circuits, each pair of cords hav- 
ing an individual four- -party ringing 
key. The farmer’s position is equipped 
with ten combination toll-to-toll and 
toll-to-local cord circuits. 

The Kellogg Company also furnish- 
es the necessary main distributing 
frame and relay work. The Telephone 
Company will use the present power 
equipment. 

This switchboard has some patented 
cperating features in it which were 
furnished at the special request of the 
manager, W. A. Wynne. The system 
is so wired that when any subscriber 
removcs his receiver from the hook, he 
will be immediatcly connected with 
the operator, who will receive the re- 
quest for the subscriber desired and 
plug in with the calling cord and ring 
the desired party before inserting the 
answering plug, thus giving quicker 
scrvice. If however, another call 
should come in before she completes 
the first call, the operator can prevent 
the second calling party from interfer- 
ing by plugging into the answering 
jack with the answering cord. 
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New Locomotive for the Transit De- 
velopment Company. 

The locomotive for the Transit De- 
velopment Company, illustrated and 
described in the following article, was 
designed for use in switching and 
freight service over the Brooklyn 
Rapid Transit lines and was built by 
the General Electric Company and the 
American Locomotive Company jointly. 

The rapidly increasing demand for 
freight service over the Brooklyn lines 
and the peculiarities of this service 
have demanded a locomotive having 
several special features. The collection 
of heavy freight from railway termi- 
nals and docks, and the occasional 
short, sharp grades encountered, par- 
ticularly along the water front, have 
necessitated a heavy type of locomo- 
tive, while the distribution of freight 
to shops and factories as far distant 
as South Brooklyn and Coney Island, 
and the requirement that such service 
shall not interfere with passenger serv- 
ice, made it imperative that the locomo- 
tive should be capable of operating at 
high speed. 

The locomotive platform is built up 
of longitudinal sills of ten-inch chan- 
nels extending the whole length and is 
fitted with cast-iron end frames and 
heavy built-up bolsters. Drawhead 
castings are attached to the center sills 
and end frames, thus giving them great 
rigidity. The locomotive has been de- 
signed for a weight of fifty-five tons, 
and the ballast required to bring it up 
to this weight consists of 10 by 2-inch 
bars running the whole length of the 
platform, notched over the bolster 
plates, and bolted to the longitudinal 
gills. 

The locomotive cab consists of a 
main operating cab in the center of 
the platform, with auxiliary end cabs 
and side platform extending out to- 
ward the ends of the locomotive. This 
type of cab gives an extended view to 
the operator in all directions from his 
operating seat. The auxiliary cab con- 
tains sand boxes, air reservoirs, rheo- 
stats and contactors; while the main 
cab contains the controllers, brake 
valves, switches and other apparatus 
for the direct control of the locomotive. 

Turning now to the electrical equip- 
ment of the locomotive there are sev- 
eral features of interest. The locomo- 
tive is furnished with high-power mo- 
tors, the motor equipment consisting 
of four eommutating-pole motors with 
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a rating on the standard one-hour 
basis of 225 horsepower. Commutating- 
pole motors have demonstrated their 
satisfactory operation under severe 
fluctuation of load and voltage, and 
motors of this type and capacity are 
needed in the present case in order to 
meet the requirements presented by 
heavy tractive effort under starting 
conditions and high speeds upon the 
level. The locomotive is capable of 
exerting a tractive effort of 16,880 
pounds at twenty miles per hour at the 
one-hour rating of the motors, or of 
maintaining a tractive effort of 6,000 
pounds at a speed of thirty miles per 
hour. Stated in other words, it is ca- 
pable of operating a 500-ton trailing 
train on the two-per-cent grades or of 
pulling the same train at a maximum 
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heavy railway service, but until lately 
such a control has not been required 
upon electric roads, and is a recent 
development made by the General Elec- 
trie Company. The type of control re- 
quired for electric locomotive service 
differs from that for ordinary car serv- 
ice in that it must be arranged to work 
the motors as close as possible to the 
slipping point of the wheels through- 
out the entire range of acceleration 
without sudden fluctuations of tractive 
effort. \s an illustration of the range 
of the control it may be noted that the 
locomotive will develop a tractive effort 
of about 6,500 pounds on the first step 
of the controller with a current from 
the trolley of 150 amperes. On the 
series steps it will develop 27,500 
pounds with 450 amperes, and will at- 
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speed of thirty miles per hour on the 
level. 

A distinctive feature of the locomo- 
tive is the type of control. Sprague 
General Electrice Type-M control has 
been furnished, which provides three 
combinations of motors with a total of 
eighteen steps; seven steps with all 
four motors in series, six steps with 
motors in series-parallel, and five steps 
with all motors in parallel. Such a 
three-speed control is demanded by the 
conditions of service, because a high 
speed is required for level running 
with through freight and an econom- 
ical slow speed for heavy switching 
work. Three-speed control has been 
used previously on locomotives for 


tain a maximum speed of about seven 
miles per hour with a 500-ton train. 
On the parallel steps the motors will 
require about four times these cur- 
rents to develop the same tractive 
effort at a maximum speed of thirty 
miles per hour. 

Controllers are placed at the engi- 
neer’s operating seats at diagonally 
opposite corners of the main cab, and 
contactors are mounted in the auxiliary 
cabs, where they are convenient for in- 
spection and repair. Third-rail shoes 
and trolley poles are arranged to col- 
lect current either from athird rail or 
from overhead trolley, as demanded by 
the equipment of the various Brooklyn 
elevated and surface lines. 
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Current Electrical News 


GREAT BRITAIN. 


(Special Correapondence.) 

LONDON, SEPTEMBER 17.—An_ arbitration is now proceeding 
in London to determine whether the Dolter surface-contact system 
shall be taken out at Torquay and the overhead system substituted. 
The history of the Dolter system in Great Britain has been a by 
no means happy one. It has only been put down in three towns, 
and in one of them (Mexboro) it has already been replaced by the 
trolley system. In Torquay the company working the system de- 
sires to replace it, and at Hastings, where it is in use on two miles 
of line along the sea front, the operating company finds it is cost- 
ing about one cent per car mile more than the remainder to main- 
tain. At Torquay the company is in a most curious position, for 
while there have been no serious complaints by the inhabitants or 
the corporation, the Board of Trade has refused to license the 
lines there after October 30, owing to the large number of live 
studs. Thus, unless the overhead system be substituted, the whole 
tramway system must come to a standstill. But the corporation 
objects to overhead, hence the arbitration. The story of the com- 
pany’s perseverance to make the system a workable one and at the 
same time financially successful, is really a creditable one. No less 
than $100,000 have been spent in attempts to perfect the studs 
and their mechanism, but without much success. After all this, 
there are “live” and “dead” studs, and on one run of a mile there 
were no less than sixty-three extinctions of the lights due to dead 
studs. So frequent are “live” studs that a supply of insulating 
material is carried on every car for placing over a “live” stud when 
detected by the conductor or motorman, a part of whose duties it 
is, by the way, to test for “live” studs on curves. On the other 
hand, it is no uncommon experience for a car to come to a stand- 
still on a dead stud and have to be crowbarred onto the next live 
stud. The corporation is suggesting that the company should 
adopt the G. B. or Lorain system, but the experiences of the past 
with surface-contact traction are leading to a desperate resistance 
on the part of the company. 

It has been definitely decided to hold an electrical exhibition 
in London in October next year, under the auspices of the National 
Electrical Manufacturers’ Association. 

The Electro-Metallurgical Society has been formed for the 
Study of the application of electrical processes to metallurgy. Prof. 
Arnold of the Sheffield University is the first president. 

Strange as it may seem, the Belfort Corporation is just mak- 
ing its first experiment in street lighting, two streets being dealt 
with. Should the trials prove successful a more comprehensive 
scheme will be prepared. 

A contract has been entered into for equipping thirty miles of 
railway with the system of telephones mentioned in these notes 
a short time ago. The London, Brighton & South Coast Railway 
Company has taken the system up, and one of its expresses, 
the Southern Belle, is to be equipped with the necessary apparatus 
for messages to be received and transmitted on the journey. 

Prof. E. Rutherford is representing Great Britain at the In- 
ternational Congress of Radiology and Electricity in Brussels this 
week. 

A new cotton mill, designed solely for electric driving, is under 
construction in Yorkshire. Fifty three-phase motors will be in- 
stalled, aggregating 1,000 horsepower, each of them driving a sin- 
gle-ring frame through a clutch. All the motors will be started 
up by switching direct onto the line, and they are designed to 
take from five to six times the full-load current momentarily at 
starting. G. 


CONTINENTAL EUROPE. 
(Special Correspondence. ) 


Paris, SEPTEMBER 15.—In Switzerland there is considerable 
activity in building short electric lines, most of which are narrow 
kauge. Concessions have been granted by the government for ten 
different electric-traction roads within the period extending from 
June, 1909, to May, 1910. The longest of these lines is to run 
between Zernez and Miinster, and it will be thirty-two miles long. 
A second line runs from Bex to Handieres and a third from Trogen 
to Walzenhausen. The total length of the lines which have been 
conceded within the above period is about sixty-five miles. At 
the same time the work upon a number of other lines for which 
the rights were already granted is being carried on, among these 
the Wil-Constance line, and the road running from Lugano to Dino. 

Following the new programme for the supply of current for 
Paris, which is soon to be carried out, there will be two large 
electric plants erected in the suburbs, one at Issy and the second 


at St. Onen. In both plants it has been decided to use steam- 
turbine groups of 12,500 kilowatts. Such groups, built on the 
Brown-Boveri system, are already running in the St. Denis plant 
and have given great satisfaction, hence the choice of the turbine 
groups for the new plants. There will be installed ten units in the 
first-mentioned station and seven in the second, allowing for a 
future increase. As to the alternators, the two-phase system at 
13.000 volts will be used. On the same shaft will be mounted two 
direct-current generators in order to furnish the exciting and motor 
current. 

Observations made by Dr. Rohland of Stiittgart show that 
leakage currents have a bad effect on reinforced concrete, even 
when such currents are weak, provided they act for a very long 
period. The passage of the current in the iron acts to destroy 
the adherence between the iron and the cement, so that the metal 
is no longer protected and is likely to rust from air and moisture. 


- The remedy is to coat the cement with asphalt or similar paint 


in order to prevent the current from passing. 

Among recent electric projects in France, I note that the South 
Electric Company has obtained the rights for the electric lighting 
of the town of Mazan. The Municipal Council of Calais will prob- 
ably grant the concession for an electric lighting system to the 
Compagni Generale. The towns of Marcenat and Grandignan are 
engaged upon lighting projects. 

The International Congress of Telegraph and Telephone Engi- 
neers which was held at Paris has just closed. The delegates rep- 
resented leading engineers from all parts of Europe and also from 
America, and papers were read in different languages. Outside 
of the work of the congress proper, the Paris committee organized 
an interesting programme in order to allow the delegates to see 
different technical features of the city. 

One of the largest hydraulic plants in France is the recently- 
erected station of Tuiliere, in the rgion of Bordaux, and it works 
upon a network of power lines which belong to the Southwest 
Electric Company. The new plant has an output of 25,000 kilo- 
watts and uses three-phase alternators at 5,500 volts, while the 
power line is operated at 50,000 volts. A. DEC. 


EASTERN CANADA. 
(Spezial Correspondence.) 


OTTAWA, ONT., SEPTEMBER 24.—A telephone convention, con- 
sisting of the managers of the Bell companies in the United States 
and Canada, took place this week at Montreal. Upwards of a 
hundred officials, especially those engaged in long-distance work, 
met for the discussion of the problems of the telephone. 

A power concern of Campbellford, Ont., is seeking to supply 
power to the city of Kingston at a rate of $25 per horsepower. 
This new company has acquired interests for development of power 
at Healey’s Falls and Trent River. If negotiations go through, the 
construction work of the plant will begin at once so that power 
may be delivered within one year. 

The ceremonies in connection with the official turning-on of 
the first hydroelectric power to be delivered in the province of 
Ontario, will be held in the city of Berlin, Ont., during the latter 
part of October. The municipality will give a banquet in honor 
of the occasion, at which members of the Ontario Government will 
speak. The Hydro-Electric Commission has secured an option of 
15,000 horsepower from the New York & Ontario Power Company, 
to supply power to Morrisburg, Prescott and other Eastern Ontario 
municipalities. 

The Dorchester Electric Company, of Quebec, has obtained 
supplementary letters patent permitting it to increase its capital 
to $1,000,000. The Company already has-a dam, forty-eight feet 
high, on the River Etcheniin, and this is to be enlarged, and elec- 
tric power generated. The indicated policy of the company is to 
offer opposition in the city of Quebec and vicinity to the Quebec 
electric merger. The merger people, however, effect to believe 
that the opposition from the new concern will not be a serious 
matter. 

About fifty representatives of the municipalities of the Western 
Power Union under the Hydro-Electric Commission of Ontario, met 
at London, Ont., this week, and voted unanimously in favor of 
permitting the export of 10,000 horsepower from Windsor, Ont., to 
Detroit, Mich. The service will be supplied only on condition that 
such service shall be terminable on reasonable notice, and that 
all profits on such service shall be appropriated so as to be 
equitably advantageous to all Ontario municipalities supplied by 
the Commission from the Niagara Falls transmission system. The 
power will be sold in Detroit at $45 per horsepower, while in 
Windsor it will be sold at about $22. Detroit will not therefore 
compete with Windsor. 
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MEXIOO. ° 
(Special Correspondence.) 


Mexico City, MEX., SEPTEMBER 21.—The Mexican Northern 
Power Company, the Canadian concern which is constructing a 
great hydroelectric power plant on the Conchos River, nineteen 
miles from Santa Rosalia, bas enlarged upon its original plans. 
The holding corporation of the company is called the Conchos 
River Agricultural and Electric Power Company. It is now author- 
itatively announced that the plans which have been adopted and 
are now being carried out call for the expenditure of approxi- 
mately $20,000,000 gold. One-half of this sum will be used in the 
consiruction of the mammoth dam across the Conchos River and 
the installation of the electric power system; the remaining $10,- 
000.000 will be expended in the construction of one of the largest 
systems of irrigation upon the continent. 

The English firm of S. Pearson & Son, which has constructed 
great public works for the Mexican government and in other parts 
of the world, has the contract for the construction of the dam 
across the Conchos River at the point where the hydroelectric 
plant will be installed. 

The initial capacity of the hydroelectric plant will be 40,000 
horsepower, and this will be later increased to 90,000 horsepower. 
The electric power transmission lines will radiate in various di- 
rections from the central plant. One line will run to Chihuahua 
and the great mining camp of Sant Eulalia; another to the town 
and mining district of Parral; another to Jiminez and Santa Ro- 
salia, and another to Santa Barbara. It is stated that tentative 
contracts have already been entered into for the use of the full 
amount of power that the initial plant will generate. The use of 
this electric power will greatly cheapen the operations of mines 
and smelters and industrial plants generally in a wide scope of 
territory. 

The company owns 250,000 acres of land, situated in the region 
adjacent to the site of the proposed artificial lake. It is planned 
to irrigate all of this great tract from the water of the lake. The 
survey for the proposed system of canals and ditches has been 
made and their construction will be started as soon as the work 
on the dam is a little farther advanced, 

In order to provide a means for transporting the material for 
the dam and hydroelectric plant to the site of their location a 
railroad nineteen miles long has been constructed from Santa 
Rosalia by the contractors. This road is standard gauge and will 
be taken over by the Company when the construction work on 
the dam and power enterprise is finished. D. 


IMPORTANT DEVELOPMENTS. 


(Special Correspondence.) 


NEW GENERATORS FOR NECAXA PROJECT.—The Mexi- 
ean Light and Power has completed the hydraulic work of the 
Necaxa power house and two new alternating-current generators 
are to be installed within a few weeks. Each of these machines 
has a normal rated capacity of 12,500 kilovolt-amperes at 4,400 
volts. When the Mexican Light and Power Company has installed 
the two generators as aforesaid, they will have available a total 
of 40,400 horsepower. additional to their present capacity and will 
therefore be in a position to meet almost any reasonable demand 
for power within the range of their transmission lines. The gener- 
ators were supplied by the General Electric Company. 

WILL BE LARGEST PLANT ON THE COAST.—A power plant 
which will develop 100,000 horsepower is being constructed by the 
Pacific Coast Power Company, a Stone & Webster concern, on the 
White River, near Buckley, Wash. Water will be taken from the 
White River about one-half mile above Buckley and will be con- 
veved through a canal to Lake Tapps, a distance of eight miles. 
The water impounded in this lake will be conveyed through a 
tunnel to the power house, where it will be delivered under an 
effective head of 450 feet. The first installation will be for 36,000 


horsepower and other machinery will be added as the market de- 
mands. 


ELECTRIC RAILWAY IN RBRAZIL.—The corner stone was 
recently laid for one of the two 32,000-horsepower power stations 
which will supply current to an electric railroad between the port 
of Victoria and the city of Itabira, in the state of Minas Geraes. 
The railway will be about 400 miles long and will tap one of the 
greatest sources of Brazil's wealth in iron ore. One of the large 
waterfalls on the river Doce will furnish the power for one of the 
stations, and a large waterfall on a tributary stream power to the 
second station. At Itabira it will connect with the Central of 
Brazil Railway, with which it will have mutual traffic agreements. 
It is expected to thus land at least 3,000,000 tons of ore annually 
at Victoria at an estimated cost for transportation of about four- 
tenths of a cent per ton mile. About 250 miles of an existing 


steam railroad are to be utilized for this railway, the gauge to be 
changed from narrow to standard. The electrical equipment is to 
be furnished by a British concern, the entire project being financed 


by British capital interested in the development of the iron ore 
deposits, 
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COMMISSION NEWS FROM NEW YORK. 
(Special Correspondence.) 


The Public Service Commission, Second District, has received 
complaint from the Islip Electric Light Company of Islip, Suf- 
folk County, against the Sayville Electric Cable Company. The 
Islip Company is now exercising franchise for electric service in 
East Islip and claims that the Sayville Company has entered its 
field and constructed necessary transmission lines and is serving 
electric current there without having obtained necessary franchise 
from the local authorities. The Sayville Company in entering the 
complaint claims that it has received the necessary franchise 
from the authorities of the town of Islip, which gives it the right 
to carry on the business of lighting by electricity in the villages 
within that town. 

The Commission has granted its permission and approval for 
the exercise of a franchise granted to the Avon Electric Company 
by the town board and town superintendent of highways of the 
town of Geneseo for the purpose of furnishing electric light serv- 
ice in that town. 

The Commission has made an order requiring all telephone 
corporations to file on or before October 1, 1910, schedules showing 
all rates and charges of all kinds between points in this state 
and between each point upon its line and all points upon every line 
leased or operated by it and all points upon the line of any other 
telephone corporation whenever a through service or joint rate 
shall have been established between any two points. Each com- 


pany is also required to furnish the Commission with each issue 


of its directory of subscribers. 
The Commission has also made an order requiring all tele- 


phone and telegraph corporations to report all accidents happening 
in connection with the work of these corporations. 


John Snyder, of No. 72 Dove Street, Albany, has applied to 
the electric department of the Municipal Gas Company for power 
to operate a fifteen-horsepower motor. He notified the Public 
Service Commission of his objection to a levied charge of $15 a 
month in addition to paying for actual current used. This the 
Company terms a readiness-to-serve charge, and hence before the 
Commission, Alexander Anderson. sought to justify it on the 
ground that it represented a computed percentage covering de- 
preciation and interest on the fixed capital. He said that at the 
end of 1909 the Company’s books showed an invested capital 
of $700.000. Answering Chairman Stevens’ interrogatory as to the 
specific statute under which the readiness-to-serve charge was justi- 
tied, Attorney Niele F. Towner said the Company levied it in the 
absence of a law expressly prohibiting such a charge. This case. 
he added, was in the nature of a test to determine its justification. 
The whole question at issue, it was argued, was whether the Com- 
pany had a right, in view of the laws of 1907 fixing a maximum 
charge for electricity, to make a charge for installation or readi- 
ness-to-serve. 

The Commission heard Attorney John L. Wilkie. of New York. 
supporting the pending application of the Poughkeepsie Light, Heat 
and Power Company, Newburgh Light, Heat and Power Company, 
and Hudson Counties Gas and Electric Company for permission 
to consolidate into a corporation to be known as Central Hudson 
Gas and Electric Company. Newburgh, Poughkeepsie, and towns 
and villages in Dutchess, Orange and Ulster counties, receive 
gas and electric current from the petitioning companies. Mr. 
Wilkie believed an economy of operation would follow the merger. 
Supervisor H. W. Chadeyne,. of town of Cornwall, appeared in be- 
half of consumers there. 


Decision on the application was reserved by the Commission. 


LIGHTING AND POWER. 
(Special Correspondence.) 


GILBERT, MINN.—J. B. Thompson has asked for an electric 
light franchise in this city. P. 


CHARITON, IOWA.—The city proposes to lease its ae 
light plant for twenty-five years. 


CROSBY, MINN.—H. F. Pierce, of Bay City, Mich., will sit in 
an electric light plant here. P. 


HAZEN, ARK.—The Hazen Power Company is arranging for 
the construction of its electric light plant. P. 


ATKINS, ARK.—W. F. Turner and J. W. Barker have been 
granted a fifty-year electric light franchise. P. 


ST. CHARLES, ILL.—The city will soon install a new 300-horse- 
power boiler at the municipal lighting plant. Z. 
GREENVILLE, TEX.—The Greenville Railway Company is 
ebout to begin the construction of a power house. P. 
TIPTONVILLE, MO.—The Tiptonville Light & Power Com- 
pany has been incorporated with a capital stock of $7,500. P. 


FARIBAULT, MINN.—The Consumers Power Company is ar- 


ranging to supply current to this city from its plant at Cannon 
Falls, Minn. P. 


BATESVILLE, IND.—Batesville Electric and Power Compan 


las been incorporated by J. A. Hillenbrand, A. W. Romweber and 
Harry Blank. 


——— 


Ovtober 1, 1910 


PERU, ILL.—Nine blocks in Peru will be lighted with orna- 
mental lights, contracts having been placed for fifty-seven orna- 
mental posts. Z. 

MANKATO, MINN.—Farmers living along the line from here 
ʻo the Rapidan dam are preparing to equip their homes and build- 
ings for electric light and power. C. 

DULUTH. MINN.—The Great Northern Power Company has 
‘commenced condemnation proceedings for a site at Beaver Creek 
for a dam and a storage reservoir. C. 

LEWISTON, IDAHO.—E. H. Libby, head of the Lewiston- 
Clarkston Improvement Company, has applied for an electric light- 
ing and power franchise in this city. À. 

DECATUR, ILL.—The Decatur and Macon County Hospital As- 
sociation will erect a new power house to supply power for the new 
$65.000 hospital which is to be erected in this city. Z. 

HENRYETTA. OKLA.—As the result of a special election 
recently held here, B. T. Lilly and associates have been granted a 
franchise to install an electric light and power plant. 

ONIDA, S. D.—The local town council has granted a twenty- 
vear franchise to the Onida Electrice Light and Power Company to 
install and operate an electric light and power plant. 

MINNEAPOLIS, MINN.—A contract has been let to the Min- 
neapolis Electric Motor Company to equip the South High School 
with program clocks and fire-alarm system for $2.237.— € 

CLINTON, ILL.—The mayor has appointed a committee from 
the City Council to investigate the feasibility of using electric in- 
stead of steam power for the municipal waterworks system. Z. 

PLUMA, S. D.—The Consolidated Power and Light Company 
has let the contract to Mullen & Rourke, of Deadwood, S. D., for 
the construction of an addition to its power plant. The cost will 
be about $40,000. C, 

LOCKNEY, TEX.—Local capitalists are installing an electric 
light plant here. They expect to have the plant in operation in a 
short time. Work is now being pushed rapidly to completion. 


WYOCKNA, WIS.—The Columbia County Electrice Light end 


Power Company has been incorporated with a capital of $25.000, 


Incorporators are M. V. S. Mallory, John Loughrey and Theo. H. 
Dimon. 

VALE, ORE.—It is probable that a twenty-four-hour lighting 
service will be in force within a month, The local plant has been 
taken over by the Telluride Power & Investment Company of Salt 
Lake City. 

BROADLANDS, ILL.—C. W. Kagerman of Villa Grove has 
closed a contract with the village to supply light for Broadlands 
from the plant at Villa Grove, New machinery will be installed at 
the Villa Grove plant, Z. 

LEON, IOWA.—The work of stringing wires from Leon to 
Decatur on the lines of the Leon Electric Company is now under 
way. The buildings in Decatur to be furnished with current from 
the Leon power house, have been wired. 


WEISER, IDAHO.—Charles L. House, of this place, has been 


awarded a contract for the installation of an electric pumping plant 
by the Weiser Pipe Line Company. Water will be pumped from 
the Snake River for irrigating purposes. A. 


MARTINEZ, CAL.—The Board of Supervisors of this county 
Nave awarded to the Richmond Light and Electric Power Company, 
ot Richmond, Cal., a franchise for an electric transmission line 
along the public highways of this county. A. 


MASON CITY, IOWA.—The Missouri Iron Company, owning 
a large tract of land in this vicinity, has contracted for power from 
the Upper Iowa Power Company, and an 800-horsepower turbine 
and a 750-horsepower generator will be installed at once. Z. 


CLEVELAND, O.—On the supposition that the city can save 
$150,000 in ten years by buying light, heat and power, instead of 
operating a private plant, the contract has been awarded to the 
Cleveland Electric Illuminating Company. The contract is for ten 
years. 

TAYLORVILLE, ILL.—Dissention between the Taylorville Gas 
and Electric Company and the city has been ended. and by a reso- 
Intion passed by the City Council the utilities company will be 
granted a twenty-five year franchise for the sale of light, heat 
and power. Z. 


NEW YORK, N. Y.—The American Power and Light Company, 
of New Youk. has bought control of the water power of Preist Rap- 
ids, in the Columbia River, from the Hanford Irrigation and Power 
Company, The property of the Hanford Company is estimated to 
be worth $4,000,000. 

DILLSBURG, PA.—Application has been made for a charter 
for the Dillsbure Light, Heat and Power Company. and this place 
Will probably be supplied with power very socn. Present plans 
include the instalation of a 200-kilowatt hydroelectric plant on 
the Yellow Breeches Creek. 

MINNEOLA, N. Y.—A mortgage for $500,000, given by the 
Long Beach Power Company to the Lincoln Power Company has 
been filed in the County Clerk's office here. The money will be 
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used by the Long Beach Company for improvements, etc., to the 
property owned by the Company at Long Beach, 

DEERFIELD, MICH.—William Schraeder, owner of the Deer- 
field electric lighting plant, has wired Petersburg three and one- 
half milés from here, for electric lights, the power to be furnished 
from the Deerfield plant. Everything is now in readiness for 
Gperation. Farmers all along the route will also be furnished with 
light. 

SAN FRANCISCO, CAL.—Charles C. Moore & Company. of this 
city, are installing eight 450-horsepower Babcock & Wilcox boilers. 
ten Copes feed-water regulators, a Hamilton-Corliss engine, and a 
2,000-kilowatt General Electric generator in the East Side power 
plant of the Portland Railway, Light and Power Company, of Port- 
land, Ore. ` A. 

VICTOR. MONT.—The Missoula Light and Water Company 
recently purchased the electric plant here, and will make it a part 
of the extensive system of power stations which is being developed 
between Missoula and Hamilton. The entire light and power sys- 
tem of the valley is to be operated from Missoula, with the principal 
branch office at Hamilton. ° 

BALTIMORE, MD.—The Baltimore County Commissioners 
have granted to the Susquehanna Transmission Company of Mary- 
land permission to cross certain public roads with its electric 
Wires, The company will convey electric power from McCall's 
Ferry, Pa., to Baltimore. The line for the delivery of power to 
Baltimore is being rushed. 


BARSTOW, CAL.—The Santa Fe is soon to commence work on 
{he erection of a $75,000 electric light plant here. The new plant 
is made necessary by the new depot and hotel which is now near- 
ing completion. At present a small plant furnishes lights to the 
roundhouse and depot, but it has not sufficient capaity to supply 
the needs of the new building. 

GRAND FORKS, N. D.—The work of extending electric light- 
ing facilities and gas mains, instituted bv the Red River Power 
Company, is moving rapidly. The Company has now completed the 
erection of between eighteen and twenty miles of poles and wires 
are now being strung. Contracts have been secured for lighting 
150 more of the homes of the city. 

HARRISBURG, PA.-—A number of electric light companies have 
been chartered recently, among which are the following: Aliquippa 
Electric Company, Aliquippa; Glenboro Electric Company, Haysville 
Borough Electric Company, Moon Township Electric Company, Leet 
‘Township Klectric Company, Harmony Township Electric Company, 
Hopeville Electrice Company, West Side Electrice Company. 

SHAWNEE, OKLA.—It is reported that the Rock Island is 
planning the expenditure of $75,000 at the Shawnee shops for an 
electric plant for its own-use. It will be used both for lighting and 
power, The past two vears the Rock Island has been experimenting 
with electric motors in the planing mill and some other depart- 
ments, getting power froin the Shawnee Gas and Electric Company. 


HAZEN, ARK.—The Hazen Power Company is making arrange- 
ments to establish a large plant at this place. The contract for 
the machinery calls for one 250-horsepower Corliss engine and a 
battery of boilers. Electric generators will also be installed. It is 
expected the plant will be completed and ready for service by 
March 1. A ten-ton ice plant is to be operated in connection with 
the light and power plant. 

DENVER, COLO.—The Federal Light and Traction Company 
of this city has contracted, through Sanderson & Porter of New 
York City, for electrical machinery to be used in its power plant. 
The two 1,250-kilowatt-ampere turbo-generators are to be three 
phase, sixty-cycele, 2,300-volt machines. This order also includes 
exciters, a Tirrill regulator, transformers, lightning arresters, dis- 
connecting switches and switchboard, 

TACOMA, WASH.—Bids were received by the city for the con- 
struction of an electric substation at Twenty-fourth and Adams 
streets from Blows & Tuell, Tacoma, $103,874: Huntington & Drack. 
$114,000, and the Sound Engineering & Construction Company, 
Seattle, Wash.. $123,000. The engineer's estimate was $104,000. 
The building will be two-story, 62 by 174 feet, and equipped with 
transformers and twenty-ton traveling crane, C. 

BALTIMORE, MD.—Announcement was made recently by 
Richard B. Fentress, of Norfolk, head of the Baltimore Electric 
Light and Power Company, that all opposition to the development 
of the Fentress-Mediary lighting franchise had been withdrawn 
and that he would be ready soon to enter into competition in the 
electric lighting field in Baltimore. Mr. Fentress declared he was 
now ready to spend $2,500,000 on the plant. 

STERLING, ILL.—The Sterling Hydraulic Company has re- 
jected a proposition from the J. G. White Company of New York 
to rent the new power station at the government dam for a period 
of thirty years. It was voted that a proposition be made to Chester 
Griswold, a member of the White Company, that a new company 
be formed consisting of the members of the present Hydraulic Com- 
pany to take over the new power plant, refund the money invested 
there by the R. Griswold Wire Mill Company and pay a better 
annual rental per horsepower to the old company than that offered 
by the White Company. Z. 
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ELECTRIC RAILWAYS. 


(Spccial Correspondence.) 


BESSEMER, MICH.—A franchise for a street car line has been 
granted to Messrs. Appleyard, Sullivan and others. C. 


GOLDENDALE. ORE.—Preliminary surveys are being made 
for an electric line to run from Lyle to Camas Prairie. 


LOS ANGELES, CAL.—The Los Angeles Railway Company has 
authorized a bond issue of $15,000,000 to cover the improvements 
and extensions now under way. A. 


RICHMOND, VA.—An amendment has been issued to the 
charter of the Washington-Virginia Railway Company, of Falls 
Church, increasing the capital stock from $1,000,000 to $3,000,000. 


ROCK ISLAND, ILL.—It is now evident that electric service 
on the Rock Jsland Southern will not be started much before No- 


vember. Work in the power house at Edwards River is proceeding 
slowly. 


SPRINGFIELD, ILL.—The Wabash railroad is electrifying its 
repair shops at Springfield, taking out the old steam service. 
Power will be supplied by the Springfield Light, Heat and Power 
Company. Z. 

GREAT BARRINGTON, MASS.—Indications are that work will 
soon be started on the Canaan trolley extension. The camp for 
the workmen employed on the line is being built about two miles 
south of here, 


DES MOINES, IOWA.—The members of the Greater Des 
Moines Committee have pledged themselves to raise $200,000 to 
build the proposed Red Oak Interurban. Much has already been 
done toward securing money to build the road. 


BLUEMONT, VA.—The Washington-Virginia Railway Company, 
which has been organized to build an electric railway from Blue- 
mont to Vienna, Va., a distance of fifty miles, has been: authorized 
to increase its capital from $1,000,000 to $3,000,000. 


JERSEY CITY, N. J.—The Cumana & Campano Pier & Tram- 
way Company has been incorporated to Operate tramways, street 
car lines, etc. The capital is $500,000, and the incorporators are 
Emil Ruen, Charles Freeman and Louis H. Gunther. 


EAST ST. LOUIS, ILL.—The Southern Railway of Illinois, the 
line of which, it is announced, will be completed between East 
St. Louis and Belleville probably by the end of the present year, 
will enter St. Louis by the municipal free bridge, if permission is 
obtained from the Missouri city. i A 


INDIANAPOLIS, IND.—The State Board of Tax Commission- 
ers has placed the total valuation of the electric railroads in In- 
diana at $22,376.238. This is an increase in valuation over that 
made in 1909 of $840,197. This increase is due to the completion 
of several roads in northern Indiana. S. 

SPRINGFIELD, MO.—Work began recently on the survey of 
the Springfield & Western Railroad, an electric line to be con- 
structed from this city to Pierce City, to connect there with a line 
to Joplin. The new road will be known as the Jersey Route be- 
cause of the exceptional dairy business in the country through 
which it passes. 


MILWAUKEE, WIS.—President John I. Beggs, of the Milwau- 
kee Electric Railway and Light Company, has created at West Allis 
a new division for handling suburban business. Tracks have been 
laid north of the company’s substation at West Allis for the storage 
of 100 cars. It is expected that the new pay-as-you-enter cars will 
be delivered about November 1. 


YORK, PA.—Dillsburg business men, with several Philadel- 
phia bankers, will organize a company and will capitalize at 
$180,000 for the purpose of building a trolley road from Dillsburg 
to Dover. The distance is about fifteen miles. It will reach a 
number of industrial plants which have hitherto been shut off 
from the outside world except by private conveyance. 


LOS ANGELES, CAL.—Two petitions of the Huntington inter- 
ests for franchise privileges have been presented to the City Coun- 
cil. One is for a twenty-year franchise on San Pedro between Sev- 
enth and Aliso Streets: the other for a twenty-one-year franchise 
extending from Sixth and Alverado Streets south on Alvera to 
Hoover, thence on Hoover to Jefferson, thence on Jefferson to Cen- 
tral, thence on Central to Vernon Avenue and east on Vernon to 
Santa Fe Avenue. A. 


COLUMBIA, PA.—Surveys have been made recently for an 
electric railroad to New Oxford from Dover, York County, via East 
Berlin. The line is already in operation from York to Dover and 
the supposition is that the survey is for a connecting link with the 
line from McSherrystown te New Oxford, making the circuit from 
Spring Grove, Hanover, McSherrystown, New Oxford, East Berlin 
and Dover. The line surveved is by way of Pine Run and enters 
New Oxford on the north side of the York Pike. 


SALT LAKE CITY. UTAH.—According to reports from official 
sources, the electrification of the Salt Lake-Nephi branch of the 
Salt Lake Route is being seriously considered, both as a matter 
of convenience and for reasons of economy. In that event, there 
will be no extension of the interurban line of the street railway 
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beyond Sandy. The idea of a line west of Midvale and south on 
the Redwood Turnpike has been given up. 


LEBANON, PA.—The work of building the electric railway 
between this place and Ephrata will be started this fall and con- 
tinued during the wintcr. The road will be about twenty-three 
miles in length, and will tap a rich agricultural and cigar manufac. 
turing district in two counties, North Lancaster and Southern Leb- 
anon, including several towns, Schaefferstown and Lincoln, and 
hamlets like Iona, Reistville, Kleinfeltersville, Hopeland and others. 
The cost of construction will be approximately $400,000. 


YOUNGSTOWN, O.—Present indications are that the pro- 
posed electric line between this city and Canton will be built 
under the name of the Canton, Akron, Youngstown & Alliance Rail- 
way. The proposed route to this city is via Hartwell, Randolph, 
Atwater and Deerfield. Two routes from Deerfield to this city 
have been selected, one is south of Berlin station through Can- 
field, and the other north of Berlin through Austintown. The es- 
timated cost of building and equipping the road is $4,000,000. 


BRISTOL, IND.—H. E. Bucklen, who is promoting a traction 
line from this city to Kalamazoo, Michigan, a distance of forty-eight 
miles, says that work will begin on the line as soon as a few pieces 
of pronerty can be purchased to complete the right-of-way. This 
road when built will connect with the Valley system owned and 
operated by Mr. Bucklen. Work is progressing on the extension 
of the Valley line between Bristol] and Middleburg. When this is 
completed the plan is to extend the power circuit and operate cars 
by electricity instead of gasoline motor power. 


DEFIANCE, O.—Unless this city permits the charging of a 
straight five-cent fare by the Defiance Street Railway Company, 
owned by W. P. Engel, he threatens in a recent communication to 
abandon the system and leave the city without street-car service. 
Engel claims that the cars are now being operated at a loss, but 
that he has continued to operate because it appears better for the 
town. Six tickets for a quarter are provided by the franchise, or 
thirty tickets for a dollar, but for several months a straight five- 
cent fare has been charged, all tickets being called in. i 


DELPHI, IND.—The project to build an interurban, road from 
Delphi to Burlington via Flora has been revived. E. W. Bowen, 
president of the Delphi, Flora and Burlington Traction Company, 
reports that he has found a syndicate willing to build and equip 
the road ready for Operation for the amount of the subsidies voted 
and a small bonus besides. The additional money is now being 
raised and there is every prospect of the road being built and in 
operation by July 1 next year. This road will make connection 
with a line into Indianapolis and a line to Ft. Wayne. 

TOLEDO, O.—A resolution has been introduced into the City 
Council asking the city solicitor to bring action for the forfeiture 
of the franchise of The Ohio Electric Railway, on the grounds that 
the Company had not complied with the provisions of its agree- 
ment to station gates and watchmen at City Park Avenue, South 
Street and Western Avenue. The city now wants the same pro- 
tection at several other crossings. The resolution was referred to 
the Committee on Railways and Telegraph for report, and unless 
the matter is adjusted litigation involving the rights of the com- 
pany will follow. H. 


BLOOMINGTON, WIS.—Announcement has been made of the 
organization of the Grant Railroad Company to build a line twenty- 
six miles long from Woodman, Wis., through Patch Grove and 
Mount Hope to Bloomington. The towns of Little Grant, Patch 
Grove, Bloomington and Mount Hope have voted $130,000 in bonds 
to help finance the road and most of the remainder of the stock 
will be taken up by Grant County capitalists. The new road will 
connect with the Milwaukee road in Woodman. William T. Leigh- 
ton, Little Grant, is president, and W. E. Lewis, Patch Grove, sec- 
retary and treasurer. 


LEBANON, PA.—The Hummelstown and Campbellstown Street 
Railway Company, of which Milton S. Hershey, the Hershey choco- 
late manufacturer, is the head, is said to be planning the building 
of a five-mile extension from Campbellstown to Bismarck and a 
five-mile extension from Bismarck to Lebanon within a year. The 
line will be a feeder to the Hershey chocolate plant’s milk collec- 
tion routes, which will have a station in this city, where a branch 
of the Hershey factory is now located. Mr. Hershey is said to be 
planning another extension from the Hummelstown and Campbells- 
town Railway, running from Hershey to Manada Hill, several miles 
to the northward, where a big summer hotel may be erected. 


GREENVILLE. S. C.—Following the announcement of the pur- 
chase of the Greenville Traction Company and Electric Light Com- 
pany, local holdings of the American Pipe Company, by the South- 
ern Power Company, developments have taken place in the Green: 
ville. Spartanburg and Anderson Railroad which indicate that that 
interurban trolley line will be pushed through at once. At a meet- 
ing of the directors of the Greenville, Spartanburg and Anderson 
Company, held in New York, the capital stock of this company 
was increased to $2,000,000 and it is understood that the Greenville 
Traction Company will be taken over by the interurban. It was 
also said at headquarters that the work of construction from Belton, 
the present terminus, to Greenville will be commenced at once. 
The concern is controlled by the Duke interests. 
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October 1, 1910 


TELEPHONE AND TELEGRAPH. 
(Special Correspondence.) 

WHITE EARTH, N. D.—The installation of a telephone system 
is being agitated. C. 

ROLFE, IOWA.—The Rolfe Telephone Company is placing its 
wires underground at a cost of $7,000. C. 

DUNDEE, MICH.—The Farmers’ Telephone Company has been 
incorporated with a capital of $10,000. 

PERRY, ILL.—The Pike County Telephone Company has pur- 
chased the Doan lines in and near Perry. Z. 

MILNOR, N. D.—The Milnor Rural Telephone Company has 
built thirty miles of new lines the last summer. Z. 

ARMOUR, S. D.—Jobn P. Walz, John A. Meyer and Sam Teske 
have incorporated the Howard Telephone Company, capital $1,000, 
to build a rural line in Howard township. C. 

- PIERRE, S. D.—The Dakota Central Telephone Company is 
about to commence the installation of an automatic system in the 
new state capitol. C. 

COLFAX, IA.—The Colfax Telephone Company has secured 
a site for the erection of a telephone building, construction on which 
will be commenced at once. 

STILLWATER, O.—The Stillwater Telephone Company has 
been incorporated with a capital of $5.000. Incorporators are: 
A. Dornberger, N. Dornberger and B. H. Kinsey. 

FREMONT, NEB.—The telephone poles are to be removed and 
all wires placed in underground conduits. The Nebraska Tele- 
phone Company will also build a new exchange here. 

JOCKEYTOWN, IND.—The Lane Telephone Company has been 
incorporated with a capital stock of $3,000 by W. F. Hay, T. C. 
Hay, C. T. Walker, J. C. Stephens and F. B. Douglas. 

HEDGEVILLE. MONT.—The Montana State Telephone Com- 
pany has been incorporated with a capital of $25.000. The incor- 
porators are W. E. Ford, H. W. Banger and John Burke. 

BOWMAN, N. D.—The Dakota-Montana Telephone Company, 
covering a wide territory in this section, will soon enter Bowman, 
plans with that end in view now being under consideration. 

WINDSOR, CAN.—The Dominion Wireless Telegraph and Tele- 
phone Company, Ltd., has been incorporated to deal in electric 
goods and raw products. The incorporated capital is $40,000. 


MERCERVILLE, O.—The Mercerville Union Telephone Com- | 


pany has been incorporated with a capital of $2,500. The in- 
corporators are: J. N. M. Davis, S. W. Williams, E. L. Sheets and 
Samuel Lewis. 

MEMPHIS, TENN.— Work was recently started on the construc- 
tion of a new telephone line which is to extend the entire length 
of the St. Francis levees, about sixty miles. The cost of the 
extension is estimated at $12,000. . 

BELLOWS FALLS. VT.—The new England Telephone and 
Telegraph Company will rebuild the toll line from Bellows Falls 
to Claremont, N. H., retransposing the circuit between Boston and 
St. Johnsburg at the same time. 

DECATUR, IND.—The Citizens’ Telephone Company, which is 
owned entirely by local capital, has declared a dividend of eight 
per cent. The directors say they are in the market for wire and 
other material for extending its toll lines. S. 

MEDICINE HAT, ALTA.—The Alberta Southeastern Telephone 
Company, which owns the line between Medicine Hat and Cypress 
Hills, has received an offer from the government for the purchase 
of the line. The transfer will probably be made. 

LANSING, MICH.—The Farmers’ Telephone Company of Dun- 
dee and Azalia has filed articles of incorporation with the secretary 
of state. The new company is capitalized at $10,000. Dundee is 
mentioned as the principal office of the new company. 

SCENERY HILL, PA.—A charter has been granted to the 
Marianna and Scenery Hill Telephone Company, which is incor- 
porated with a capital of $7.500. The incorporators are J. W. 
Shidler, S, G. Fulton and C Woonsetler, all of Marianna. 

SUMMERVILLE, GA.—The Southern Bell .Telephone Company 
is completing the equipment and installation of a new central ex- 
change at a cost of $60,000. As a city ordinance requires all wires 
to be placed underground before January 1, 1911, many of the 
Wires are now being put in conduits. 


MARSHALLTOWN, IOWA.—A_ new independent telephone 
company has been organized to compete with the Marshall Tele- 
phone Company. At a meeting which was held, $20,000 worth of 
stock was subscribed and it is expected ‘that $130,000 more will be 
raised. Connections will be made with rural lines. 


INDIANAPOLIS, IND.—The total valuation of telephone lines 
in Indiana has been placed by the State Tax Commissioners at 
$11,146,832, against $10,096,284 for 1909. In 1905, the first year the 
tax board was organized, the telephone property was placed at 
$7,872,496. This is a gain of $2,274,332 in five years. S. 

ALEXANDER, N. ĎÐ.—Telephone connections will be esta 
lished within the next two months with a good circuit of McKenzie 
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County towns, the Dakota Western Telephone Company having let 
the contract for the work, The line is to run from Stroud to Alex- 
ander, Arnegard and Schaffer, and will take care of an immense 
territory lying between those cities. 

MUSKEGON, MICH.—The Citizens Telephone Company of 
Muskegon has been placed under joint management with the United 
Home Telephone Company of Oceana and Mason counties, making 
a continuous system between Grand Rapids and Manistee. William 
Robinson, who has been the local manager for the past fifteen years, 
has resigned, and Thomas Bromley, Jr., will act as general manager 
of both companies. 

GREENSVILLE, S. C.—The State Railroad Commission, after 
no little discussion of the issue by citizens and others, has 
granted the local Southern Bell Telephone Company the right to 
increase its telephone rates according to a schedule previously 
filed, upon the agreement of the Company, or its ofer, to expend 
$100.000 in making improvements on the local system æt this 
point. A central-energy exchange and underground conduits are 
among the principal improvements mentioned. The Company will 
build a reinforeced-concrete exchange building costing about 
$16.000. In the basement will be installed an auxiliary gasoline 
engine and plant for use in case of emergency. The order 
of the Railroad Commission has been signed by the secretary 
and two of the three members. The increased rates are not to 
become effective until the improvements named have been 
installed, including underground cables in the business section, 
and a thoroughly modern equipment. L. 


ELECTRICAL SECURITIES. 


The price of stocks advanced to a marked degree during the 
past week despite the fact that trading was rather light. Some 
significance was attached to the report that the master in chancery 
for the United States Circuit Court of Appeals in Minnesota had 
decided the schedule of rates prescribed by the Railroad Commission 
of that state invalid upon the ground that they were confiscatory 
and interfered with interstate commerce. The rise in stocks fol- 
lowing receipt of this report was checked when it was realized 
that the master’s finding would have to be reviewed by the higher 
courts. Impetus was given to activity in local traction securities 
by reports that J. P. Morgan and Company, the National City Bank 
and the First National Bank are to take a closer interest in the 
Interborough-Metropolitan Company, of New York, the report which 
gained most credence being that an issue of bonds to cover third- 
tracking of the East Side elevated roads and a tube to Queens is 
to be forthcoming shortly, in which these banking interests will 
take a hand. : 

At the annual meeting of the Union Traction Company, Phila- 
delphia, directors were re-elected. 

Directors of the Philadelphia Rapid Transit were re-elected at 
the annual meeting. 

At the annual mecting of the Railways Company General it 
was voted to change the date of the annual meeting from the third 
Monday in September to the third Monday in February and also to 
change the date of the fiscal year from June 30 to December 31. 
The meeting last week was adjourned, no election being held. 

The financing voted by the Philadelphia Union Traction stock- 
holders, at the annua] meeting, was merely a formal matter. The 
proposition was to increase the indebtedness of the company from 
$1,500,000 to $3,000,000, such Increase being the guarantee of the 
rental of the equipment lease of the Philadelphia Rapid Transit 
Company, if the requirements of the law should regard the guaran- 
tee as an increase in the indebtedness. No additional financing is 
contemplated under the authorization of this meeting. 


DIVIDENDS. 

American Cities Railway and Light Company; regular quarterly 
dividend of one and one-half per cent on the preferred stock. paya- 
ble October 1 to stock of record September 21. 

American Gas and Electric Company; quarterly dividend of 
one and one-half per cent on the common stock, an increase of one- 
half of one per cent quarterly, payable October 1 to stock of record 
September 23. 

American Telephone and Telegraph Company; quarterly divi- 
dend of two per cent. 

Chicago City Railway Company; quarterly dividend of two and 
one-half per cent, payable September 30. 

Detroit-Edison Company: quarterly dividend of one and one- 
half per cent, payable October 15. 

Electric Storage Battery Company; common quarterly dividends 
on both common and preferred stocks, payable October 1. 

Kansas Gas and Electric Company; regular quarterly dividend 
of one and three-fourths per cent on the preferred stock. payable 
October 1 to stock of record September 26. 

Mexican Telephone and Telegraph Company; preferred semi- 
annual dividend of two and one-half per cent. payable November 1. 

Tri-City Railway and Light Company; preferred quarterly divi- 
dend of one and one-half per cent, payable October 1. 

Union Switch and Signal Company; regular quarterly dividends 
of three per cent on both the common and preferred stocks, pay- 
able October 10. 

' Westinghouse Electric and Manufacturing Company; back divi- 
dends of eight and three-fourths per cent on the preferred stock, 
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payable three and one-half per cent October 15, three and one-half 
per cent January 15, one and three-fourths per cent April 15. The 
regular quarter dividend of one and three-fourths per cent is paya- 
ble October 15. Books will be closed October 5 and reopened Oc- 
tober 16. 

CLOSING BID PRICES FOR ELECTRICAL SECURITIES IN THE LEADING EX- 

CHANGES AS COMPARED WITH THE PREVIOUS WEEK. 
NEW YORK. 


{ 


Sept. 26. Sept. 19. 
8 


Allis-Chalmers COMMON Jo... ccc eee ce eee eee ee eee ase eee N 
Allis-CÇhalmers preëterred i664 4 6645 bebe ies bese beiwas ieedewcon LY 29 
Amalgamated “Copper - wee ses oon ewww cea Wen OR Ce aw Ek KROHN SESS 611a 63 
American Eelk w ae edt Ske ees oa ee eee bee HOES Goh, *x0 
Aerie. Tel Q Telemidae oesi tiss Se edhe ead id Gk Ola wi Sw S dee he gts 5T 12413 
OORA m Rapid. Transit scuse seriu ek ow AG ewes oa EETA 76 751, 
General  Blectri soem e ee eee ha Pee ee Re eee Oe ieee BS 142%, 142 
Interborough-Metropolitan COMMON ....... 0. eee ee ee ee eee 2y a, 2114 
Interborough-Metropolitan preferred oo... 0.00. a0 inky 
Kings County Electri s6cy ich usin an vba gee e000 aS ER CED ENS 123 122 
Mackay Companies (Postal Telegraph and Cables) eoinmon.. 92 SS 
Mackay Companies (Postal Telegraph and Cables) preferred. 731% TRR 
NACE Blevated hse oe dele ae eea a n a Baa a Ea 1371% 13334 
Metropolitan Street Railway ow... . cc. eee eee ee era IA *1S 
New York & New Jersey Telephone. .... 00.0... 0. cece eee 10:3 103 
U. N. Steel common ....... cc. cece eee Oona aaa ee beet he aed OTS 6714 
U S. Steel Prererredsdsesds oo teenie ou ey ba ewe Ge spew a eee Boas 116), 115 tə 
WESterii o UIO oie euei ea NOA a E DE RENN Holy 641, 
Westinghouse COMMON Lo... cee ec cee eee eee ee net enee 61 59 
Westinghouse preferred oo... 0... cc eee ee eee e tees F130 425 


*Last price quoted, 


Amorican Telk & eles aes Ge pees alate hie hae Me Sie aad Leh 13419 
Edison Elec. Muminating ....0.0...... 0.00 cece ee cece nnee ar 256 
General Electric crer 6 ede annar eA OH REN OEP OGG SAR een 1423, 142 
Massachusetts Eleetrie common ooo... cee eee ee eee ae 15 17 
Massachusetts Electric preferred ooo... 0c cee cee eee eee SI N1 
New England Telephone ooo... 0... ccc cece amaenn narua J251% 130 
Western Tel. & Tel common...... cc cee eee ee eee ne eens 16 15 
Western Tel, & Tel, preferred... oc... 0. ccc ccc eee ee eee cease S3 53 


Sept. 26. Sept. 19. 
oy . 4 


American RailWAyS ...oonsaessesenerarsareonocrooooronsrerureo 43 tly 
Electrice Company of Americn.... cc... ccc cee cee cee cena 111% 111% 
Meetrie Storage Battery common. .........ccc cee eee naaa 47 47 

electric Storage Battery preferred. ........0. ccc cee ee eee 47 $7 

Philadelphia Electric oo... 0. ccc ccc ce ccc cece usec scenes S 155% 1514 
Philadelphia Rapid Transit 444 v6 eo 54 kae-4e24-u4 oa eee ea eek INty 17% 
Philadelphia Traction 4 gs waa Oh oo fe habeas Caer quae wens SI S134 
Emio Traction senecs ene areo iraa eaa a E En EA EE E head 4315 425, 


Sept. 26. Sept. 19. 


Chicago Railways? S67 a1 on eG oc ek hesiach ate wh BOe aes ou 69 
Chicago ECA VAS. Serwis Areare aee O Ee a Wake andes Se eS 15 133% 
Chicago: SUWAY soares buries ys Bee nk: GNSS a A EEN AA S HR 4t: 4), 
Chicago Telephone co.cc... cc cc ce ee ee eee nee ae O E a kee 119 118 
Commonwealth Bdison eos wines hed Ger Bice wate eee ada ears eee 111 111% 
Metropolitan Elevated Common coc... ccc eee eee ce ee eee teens 17 1S 
Metropolitan Elevated preferred oo... 0. cece eee eee eens 60 61 
National Carbon COMIN: 5.44 cee sks oius 6 ede ade aw oe eenenad lo 122 
National Carbon preferred oo... 0 ccc ec eee eee renee eens 118 119 


PERSONAL MENTION. 


D. P. ROBERTS, electrical engineer at London, Can., has been 
appointed electrical expert and inspector for the British Columbia 
government. 

PARKER H. DAGGETT, formerly of Harvard University, has 
heen made professor of electrical engineering in the University of 
North Carolina. 

J. F. MEISTER, formerly of Cornell University, has been ap- 
pointed instructor in electrical engineering at the Oregon Agri- 
cultural College. 

ERNEST WILSON, radiographer at London Hospital, has un- 
dergone a sixth operation for X-ray dermatitis, and is compelled 
to retire from active work. 

C. L. EMERY, manager of the Mount Vernon (Iowa) Electric 
Light Company, was in Chicago last week, and told of his exveri- 
ences with advertising novelties. 

ALEXANDER SHANE has resigned as chief inspector for the 
Railroad Commission of Indiana and will become general manager 
of the Indianapolis, Columbus and Southern Traction Company. 

SIR OLIVER LODGE and SIR J. J. THOMSON received honor. 
ary degrees of Doctor of Science from Sheffield University, upon 
the occasion of the meeting of the British Association for the Ad- 
vancement of Science, 

FRANK L. FLANAGAN, who has been in the manager's office 
of the New York Telephone Company at Asbury, Park, N.J. 
was recently made traffic manager of the Troy, N. Y. district. Mr. 
Flanagan will bave charge of seven offices. 

ROBERT C. TAYLOR, for a number of years superintendent 
of motive power of the Indiana Union Traction Company, has 
resigned to accept the appointment of master mechanic of the 
Illinois Traction lines at Granite City, Ill., near St. Louis. 

JOSEPH O'HARA, who recently resigned the office of superin- 
tendent of the Chicago, Ottawa & Peoria Railway to become the 
general manager of the Aurora, Elgin & DeKalb line, was the 
guest of honor at a farewell party given by the interurban em- 
ployes, at his home in Ottawa, III. 

GEORGE W. ARMSTRONG, western manager of the Excello 
Are Lamp Company, New York, N. Y., has left Chicago for a 
two Weeks’ automobile tour through Ohio and neighboring states. 
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Mr. Armstrong's trip, while of a business nature, will afford him a 
much-needed rest on the eve of a strenuous business campaign. 


WILLIAM P. CHAPIN has been appointed Rochester manager 
for the New York (Bell) Telephone Company of the city of Roches- 
ter. Mr, Chapin, who is a graduate of Purdue University, has been 
in the employ of the New York Telephone Companies for the past 
two years. He was for a time connected with the Stromberg-Carl- 
son Company. 

WILLIAM ELLIOTT, who has served as the general manager 
of the Columbia Electric Street Railway Company, of Columbia, 
S. C., for several years, has resigned and will practice law, being 
succeeded as manager of the local street railway by Guy K. Dus- 
tin, of New York, the change becoming effective October 1. Mr. 
Elliott will be located in Columbia as a member of the law firm 
of Elliott & Herbert. 


LE ROY P. SAWYER, president of the Buckeye Electric Com- 
pany, Cleveland, O., and well-known lamp man, passed through 
Chicago with Mrs. Sawyer recently, on his way to the Pacific Coast, 
where he will spend a well-earned vacation. Mr. Sawyer has 
been actively engaged in directing operations for a strenuous fall 
campaign for his company and it is expected that this trip through 
Southern California and north through the Canadian Rockies to 
Banff will fit him for one of the most prosperous seasons of the 
Company's history. Mr. Sawyer expects to be gone six or seven 
weeks. 

MATHIAS KLEIN, the senior member and founder of the 
firm of Mathias Klein & Sons, was agreeably surprised on Sunday, 
September 18, on his return from an afternoon outing, by the 
assembly of his descendents who had gathered at the old home- 
stead to bring their congratulations for his eighty-fourth birthday. 
Mr. Klein still enjoys bodily and mental vigor. Born in the city of 
Worms, Hessedarmstadt, Germany. m 1826. he served his time as 
apprentice and journeyman in the Fatherland; however in 1848 
cetermined to turn to the new land of promise. Until 1855, he re- 
sided in the city of Philadelphia, where he married, afterward mov- 
ing to Chicago. We was employed until 1857 in the repair and 
mechanical departmeni of Edwin Hunt, a prominent hardware mer- 
chant of that time. In 1857, Mr. Hunt decided to abandon this 
part of his business, and Mr. Klein teok up the severed threads, 
with the best wishes of Mr. Hunt, and opened up on his own 
account in a small shop in Couch Place, between Lake: and Ran- 
dolbh and Clark and Dearborn Streets. This was the birth of the 
present firm of Mathias Klein & Sons. 


OBITUARY. 


WILLIAM A, VAN ORDEN, general wire chief of the Western 
Union Telegraph Company in the main office, died on September 
22 at his home in Brooklyn. He was prominent in the Telegraphers 
Aid Society and the Royal Arcanum. He is survived by his wife. 


J. D. VOLTZ, for fifty-five years a telegraph operator and a 
member of the Civil War Telegraphers’ Corps, died in Elgin, Hl., 
a short time ago. From Rome, Ga., he sent the message to Presi- 
dent Lincoln outlining General Sherman’s plan of his march to the 
sea. Last fall Mr. Voltz was retired on a pension by the Chicago & 
Northwestern Railway, after twenty-five years as station master 
at South Elgin. 


DAVID B. PARKER, who had a wide acquaintance in the elec- 
trical field a decade ago, died on September 22 at his home in 
Ellicottville, Cattaraugus County, N. Y. During the Civil War he 
held a commission and was for a time in charge of the mail service 
of the Army of the Potomac. From 1876 to 1883 he was chief of 
postoffice inspectors. President Arthur offered him the postmaster- 
ship at Washington, but he declined and accepted a position with 
the American Bell Telephone Company. He organized many of 
the branch companies in the United States. He was superintendent 
of the New England Telephone Company, with headquarters. at 
Boston; later, general manager of the New York Telephone Com- 
pany, and still later, general manager of the Bell Company of 
Buffalo. His wife and two sons survive him. 


ARTHUR E. CROCKER died at the New York Hospital on 
Tuesday, September 13, 1910, in the seventy-first year of his age. 
Death was caused by pneumonia, following an operation. Mr. 
Crocker was born at Lestershire. N. Y., a suburb of Binghamton. 
He served throughout the Civil War in the Department of Military 
Railroads, and was confined in Libby Prison for about a year. 
During the last thirty years of his life he was engaged in the 
construction and maintenance of telephone and telegraph lines. 
and was one of the ablest and best-known telegraph men in the 
country, especially as a pole buyer and right-of-way agent. For 
the first five years of that period he was ecpnnected with the con- 
struction work of the Postal Telegraph-Cable Company. In 1555 
he was employed by the American Telephone and Telegraph Com- 
pany, and on August 20, of that vear, near Hainesport, N. J., super- 
intended the erection of the first pole set by the American Tele- 
phone and Telegraph Company, with which company he was asso- 
ciated at the time of his death, having represented its Legal De- 
partment in thirty-two states, including every state east of the 
Mississippi River, excepting Florida. His loyalty to his work and 
to his friends, and his keen, though kindly, sense of humor, en- 
deared him to all who knew him. 
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PROPOSALS. 


ELECTRIC CRANE.—The Board of Public Improvements, St. 
Louis, Mo., will let contracts October 7, for furnishing, delivering 
and installing one thirty-ton electric traveling crane and a steel 
runway for same. Maxime Rebr, president; W. B. Dryden, sec- 
retary. Z. 

POST OFFICE, WILLMAR, MINN.—The office of the Super- 
vising Architect, Washington, D. C., will receive sealed bids until 
October 24 for the construction, complete (including plumbing, 
gas piping. heating apparatus, and electric conduits and wiring), 
of the United States post office at Willmar, Minn., in accordance 
with drawings and specification, copies of which may be obtained 
from the custodian of site at Willmar, Minn., or at the Supervising 
Architect’s office. 

POST OFFICE, PONTIAC, MICH.—The office of the Supervis- 
ing Architect, Washington, D. C., will receive sealed bids until 
November 14 for the construction, complete, (including plumbing, 
gas piping, heating apparatus, and electric conduits and wiring), 
of the United States post office at Pontiac, Mich., in accordance 
with drawings and specification, copies of which may be obtained 
from the custodian of site at Pontiac, Mich., or at the Supervising 
Architect's office. 


LEGAL NOTES. 


SALE OF STOCK ENJOINED.—The sale of stock of the Citi- 
zens’ Light, Heat and Power Company, of Montgomery, Ala., 
amounting to $200,000, has been enjoined by a decree of Federal 
Judge Thomas G. Jones. The injunction also prevents the com- 
pany from purchasing or making of any contract to buy or install 
machinery vin the Citizens’ plant, and prohibits the making or 
creating of any obligation outside of or beyond the necessary 
operation and conduct of the business of the Citizens’ Company, 
and also prohibits the issuing of any additional stock without 
special leave of the court. The decree of the federal judge is that 
the property of the Citizens’ Company shall remain stutu quo to 
await the final adjudication of the legal controversy now on before 
this tribunal for the determination of the ownership of the. Citi- 
zens’ Light and Power Company. 

OBLIGATIONS OF PUBLIC SERVICE CORPORATIONS AND 
OF MUNICIPAL OWNERSHIP.—Necessarily most public utilities 
are monopolies. Whether owned and conducted by municipalities, 
or by public service corporations, they deal in the prime necessi- 
ties of urban life, and must be and are subject to the control of 
the courts, to the end that all classes of people may enjoy proper 
service, without discrimination or individual Oppression. The law 
recognizes no distinction between municipal governments and pub- 
lic service corporations in the service of the public. Municipal own- 
ership imposes the duty on the city to give reasonably good serv- 
ice, to treat all classes of citizens alike, and to impose only such 
rules and regulations as are reasonable and just.—Kansus City 
court of appeals in State vs. Jones, 125 S. W. 1169. 


FAILURE TO USE STRAIN INSULATORS.—In a case where 
a lineman and cable inspector of a telephone company received a 
shock from a guy wire and recovered a judgment for damages, the 
court Of appeals of Kentucky says that, whether strain insulators 
afford full protection or not, it is apparent that they are 
useful safeguards, and that, if the guy wires had been sup- 
plied with strain insulators the lineman in all probability would 
not have been injured. They are simple contrivances; and at 
places where guy wires are liable to come in contact with electric 
wires it was proper to submit to the jury the question whether 
or not the company exercised ordinary care in failing to provide 
the guy wires with these safety and inexpensive appliances, The 
lineman knew, or could have known, by the exercise of ordinary 
care that the guy wires were not provided with insulators, but 
the fact that they were not did not furnish to him any informa- 
tion or notice that the guy wires were dangerous or charged with 
electricity. He had the right to assume that the company would 
have supplied the guy wires with such devices as were necessary 
to protect its emploves.—Citizens’ Telephone Company of Ken- 
tucky vs. Wakefield, 126 S. W. 127. 


INSUFFICIENT ANSWER TO OR COMPLIANCE WITH OR- 
DINANCKE REQUIRING INSULATION.—Where a corporation 
makes use of electric wires carrying dangerous currents in the 
streets of a city, under an ordinance requiring effective insula- 
tion, it is not a sufficient answer to the charge of falure to com- 
ply with its obligation, and to a demand for damages for injury 
and death resulting from such failure, for it to say that such 
insulation is unnecessary and expensive, and that other persons 
aud other contractors have no reason for coming in contact with 
its Wires. The necessity is determined by the cerdinance, which 
Is intended for the protection of persons who may come in contact 
With such wires without reasonipg upon the subject, through acci- 
dent, ignorance, inadvertence, or imprudence. The city of New Or- 
leans has declared, by ordinance, that “electric-light and power con- 
ductors shall be secured to insulating fastenings and covered with 
an insulation which is waterproof and not easily abraded. When- 
ever such insulation becomes impaired, it shall be renewed im- 
mediately.” The use in the strests of New Orieans upon electric 
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condnetors, carrying dangerous currents, of a cheap insulation, 
Which, when new, is almost, and within a few months absolutely, 
worthless, is worse than no pretense of compliance with’ this ordi- 
hance, since it holds out an assurance of compliance upon which 
the uninformed may be led to rely.—Supreme Court of Louisiana in 
Moren vs. New Orleans Raiiway and Light Conpany, 52 So. 106. 

CHARGE FOR REINSTATEMENT OF DELINQUENT ILLE- 
GAL.—A provision in an ordinance of a city furnishing electric 
light to its citizens, that any person whose electric light may have 
been cut off for delinquency in payment may be reinstated upon 
payment of all bills in arrear and a penalty of fifty cents, is illegal. 
The city is not entitled to exact payment of a penalty of fifty 
cents as a condition precedent to a resumption of the discontinued 
service, An ordinance authorizing the city to discontinue the serv- 
ice of a delinquent customer is reasonable; for, obviously, neither 
a city nor a private corporation can run business successfully 
without some regulation. But, when the delinquent customer pays 
the amount due on his bills at the time the service was shut off, 
he is entitled to have the service restored, without the imposition 
of any penalties. Even on the theory that the penalty so called 
is nothing more than a reasonable charge to cover the expense of 
shutting of and turning on the light, the right to enforce it can- 
not be recognized. The expense of turning on and off the current 
enters into the monthly rates charged for the service. This is 
made certain by the fact that no charge, as such, is made to 
patrons for such service. If a man should change his residence 
in the city, his light would be turned off at his old abode and 
turned on at the new without extra charge. To force a delinquent 
to pay such extra charge would be to compel him to pay again 
for what he had already paid, and this not only would be discrim- 
inative, but would accord the city the right to use its Monopoly as 
an instrument of extortion —Kansas City Court of Appeals in State 
vs. Jones, 125 S. W. 1169. 


NEW PUBLICATIONS. 


ESPERANTO GRAMMAR.— tmerika Esperantisto has published 
a grammar of Esperanto in pamphlet form and is sending this 
tree to anyone who is sufficiently interested to send a stamp. The 
address is 700 East Fortieth Street, Chicago, IN. 

STANDARD CLASSIFICATION OF ACCOUNTS.—The Nation- 
al Electric Light Association is mailing to Class A member com- 
panies a bound volume of the Standard Classification of Con- 
struction and Operating Accounts adopted by it. These are rec- 
ommended for use by member companies. While it is not intended 
that every company should use the same number of sub-accounts, 
it is expected that the eight main divisions will be used by prac- 
tically all companies. The uniformity of accounts thus secured 
would be of great value. 

MAGNETIC OBSERVATIONS.—The United States Coast and 
Geodetic Survey has recently issued two bulletins covering the 
results of observations at the magnetic observatories at Baldwin, 
Kans., and Vieques, Porto Rico, in 1905 and 19068. Each bulletin 
gives a description of the instruments used, and tables of the 
diurnal variations of declination, horizontal intensity and vertical 
intensity of the earth's magnetic fleld. There is also a register of 
magnetic storms and earthquakes. The data has been compiled 
by DÐ. L. Hazard. 

SNCYCLOPEDIA BRITANNICA.—The University of Cam- 
bridge, England, announces that it has taken over the control and 
copyright of the Encyclopedia Britannica, and will publish a new 
and complete edition about the end of the present year. This 
eleventh edition, which has been eight years in preparation, en- 
tirely supersedes preceding editions, and is a “wholly fresh and 
original survey of all existing knowledge in every field of human 
thought, research and achievement.” It will be comprised in 
twenty-eight quarto volumes, of which the last will be devoted to 
a full and comprehensive index. 


NEW INCORPORATIONS. 


CLEVELAND, O.—The Verlux Company has been incorporated 
with a capital of $30,000 by H. H. Woods, G. 8S. Waddle, Frank C. 
Woods and KE. H. Rooke. 

ST. LOUIS, MO.—The Electric Signaling Company has been 
incorporated with a paid-in capital of $50,000, by Charles H. Par- 
shall, Herbert A. Vrooman and Arthur G. Mosely. The company 
will manufacture and deal in signal devices, 

NEW YORK, N. ¥.—The Hempstead South Development Com- 
pany has been incorporated to manufacture and deal in electrical 
machinery, dvynamos, ete, The incorporators are Leopold Schwar z, 
Martin H. Latner, William S. Miller and Buel C., Haff, all of New 
York City. 

ONEONTA, N. ¥.—The Lloyd Lighting Company has been in- 
cor) orated to manufacture and deal in lamps, machinery, etc.. for 
the production, use or appliance of light or heat. The capital is 
$2,100. L[neorporators are: John F, Lloyd, Clarence C. Miller and 
Chauncey W. Herrick, all of Oneonta. 

EVANSVILLE, IND.—The Bucyrus Vulcan Company has in- 
corporated with a capital of $600,000. This company proposes to 
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build or establish and equip an immense factory for the manufac- 
ture of excavating and railroad building machinery. The new 
factory will be thoroughly equipped for operation by electricity 
in all departments. S. 

INDIANAPOLIS, IND.—Articles of incorporation have been 
filed by the “Electric Lighting Company,” capitalized at $100,000. 
The object of this corporation shall be to engage in the manufac- 
ture, sale and distribution of apparatus intended for the generation 
of electricity for lighting and other purposes to be used in connec- 
tion with the lighting of vehicles; also to engage in the manu- 
facture, sale and distribution of automobile parts and accessories, 
electric supplies, etc. 


INDUSTRIAL ITEMS. 


THE MARCONI COMPANY has installed wireless telegraph 
outfits on eleven warships of the Turkish fleet, and in a land sta- 
tion at San Stefano. 

GEO. DRAKE SMITH, 1170 Broadway, New York, has taken 
the New York agency for the Hughes electric stove, made by the 
Hughes Electric Heating Company, of Chicago. 

WICKES BROTHERS, Saginaw, Mich., have issued their 
monthly stock list for September. The Company sells machinery 
of all kinds and will also buy up entire plants or parts of them. 


THE VICTOR ELECTRIC CO., Chicago, Ill., recently purchased, 
from McKinney, Hodge & Morris, a lot at the corner of Jackson 
Boulevard and Robey Street. The company will erect a four-story 
building at a cost of $50,000. 

THE ROBINSON ROGERS SUPPLY COMPANY, Denver and 
Salt Lake City, has taken the agency for the Hughes electric stove, 
made by the Hughes Electric Heating Company, of Chicago, for 
the Rocky Mountain territory. 

THE AMERICAN CARBON AND BATTERY COMPANY, St. 
Louis, Mo., recently purchased the plant and good will of the Doe 
Battery Company, of Kent, O. Harold Rape and father, of St. 
Louis, are owners of the enterprise. 

CHAS. L. KIEWERT COMPANY, Chicago, Iil., has moved its 
quarters to 58 Plymouth Court. The business of the Chicago office, 
under the management of W. W. Fowzer, has increased to such 
an extent that the change of location to larger quarters became 
necessary, 

THE WAVERLEY COMPANY, Indianapolis, Ind., recently 
shipped a Waverley electric runabout to Mukden, Manchuria, for 
Taotai Key, managing director of the Mukden Electric Light Works. 
The sale was made by Fearon, Daniel & Company of Shanghai, 
China, 


THE NOVELTY INCANDESCENT LAMP COMPANY was 
awarded a contract for a portion of the lamps to be supplied to 
the government for the fiscal year ending June 30, 1911. In making 
mention of the awards in a recent issue, the name of the Novelty 
Incandescent Lamp Company was omitted. Its contract will cover 
about a half-million lamps. 


BRYANT & PERKINS, Bridgeport, Conn., have made a num- 
ber of innovations in their 1910 Bryant-Perkins Catalog. The cata- 
log is made larger than the previous ones, and the devices listed 
have been divided into groups so that anything desired may be 
found quickly. New devices appear in each department and many 
old ones have been redesigned to meet new requirements. 


WALTER MACLEOD & COMPANY announce that among other 
contracts recently taken are one for a large plate-heating furnace 
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for the J. Baum Safe Company, Cincinnati, O., and for complete 
furnace equipment for the Southern Motor Works, Nashville, Tenn. 
The company is also furnishing complete furnace equipment for 
the W. H. Clore Manufacturing Company, Washington, Ind. 


THE NIAGARA LEAD & BATTERY COMPANY recently pub- 
lished and distributed two booklets on the Salom storage battery. 
One of these tells something of the development of the battery and 
gives quite a detailed account of the manufacture of the plates, 
The other, Bulletin No. 13, describes Salom batteries for auto- 
mobile electric lighting. Both publications are well illustrated. 


THE THORDARSON ELECTRIC MANUFACTURING COM- 
PANY, Chicago, Ill, has issued a catalog describing apparatus for 
all electric dynamic experiments for elementary or advanced study 
in schools. The apparatus is easily dismantled and assembled as 
occasion requires. More than 600 experiments may be demon- 
strated by various arrangements of the equipment listed. The 


catalog is well illustrated. 


THE BUCKEYE ELECTRIC COMPANY, of Cleveland, manu- 
facturer of incandescent lamps, has located in Pittsburg a branch 
office to assist in the more rapid and efficient service of the lamp 
trade in that territory. Mr. Foster, who will be in charge of the 
office, is well known to the incandescent-lamp fraternity and is no 
stranger to Pittsburg, although for two years much of his time was 
spent in Indiana. He is an example of the success of clean-cut. 
traightforward aggressive sales methods. The offices of the Buck- 
eye Company will be found at 112 Fulton Building. 


THE WARD LEONARD ELECTRIC COMPANY, Bronxville. 
N. Y. recently issued a catalog entitled “Automobile Electric 
Lighting, Ward Leonard Automatic System, Type B,” which tells 
the advantages of electric lighting and describes its Operation. A 
circular entitled “Ward Leonard Automatic Electric System, Type 
B, Instructions for Mounting,” shows in detail just how the entire 
apparatus should be mounted on the various makes of cars. An- 
other circular describes just how the system operates. Diagrams 
are furnished so that the operation may be easily followed out. 


DATES AHEAD. 


Empire State Gas and Electric Association, New York, N. Y. 
October 5. 

Denver Electric Show, Colorado Electric Club, Denver, Colo.. 
October &-15. 

American Street and Interurban Railway Association. Annual 
convention, Atlantic City, N. J., October 10-14. 

New York Electrical Show. 
York, October 10-20. 

American Society of Municipal Improvements. Annual conven- 
tion, Erie. Pa., October 11-14. 

Western Association of Electrical Inspectors. Sixth annual 
meeting, Omaha, Neb., October 11, 12 and 13. 

Railway Signal Association. Annual meeting. Richmond, Va.. 
October 12-15. 

American Electrochemical Society. Eighteenth general meet- 
ing, Chicago, Hl., October 13-15. 

Order of the Rejuvenated Sons of Jove. Eighth annual meet: 
ing, Birmingham, Ala., October 13-15. 

American Iron and Steel Institute. First meeting. New York 
City, October 14 and 15. 

Illuminating Engineering Society. Annual convention, Balti- 
more, Md., October 24-25. 

American Association of Electric Motor Manufacturers. Semi- 
annual meeting, Chicago, November 14-16. 


RECORD OF ELECTRICAL PATENTS. : 


Issued (United States Patent Office) September 20, 1910. 


970,473. MANUFACTURE OF LUBRICATING-OILS. Alexandre 
De Hemptinne, Ghent, Belgium. Filed May 11, 1909. A process 
for transforming oils into a viscous product, consists in sub- 
jecting a mixture of animal, vegetable and mineral oils to the 
action of a silent electric discharge, in any rarefied gaseous 
atmosphere. 


970,478. CIRCUIT-CONTROLLING DEVICE. Parker Dunning. 
Schenectady, N. Y., assigner to General Electric Company. 
Filed June 10, 1910. A starting device for electric motors 
comprises a starting switch and a running switch both biased 
to open position, an operating handle movable independently 
thereof and arranged to close the starting switch and open the 
running switch when moved in one direction and to close 
the running switch and open the starting switch when 
moved in the opposite direction, and electrically controlled 
means for locking the running switch in closed position. 

970,488. MEANS FOR HEATING METALS. Edward F. Gehrkens, 
Schenectady, N. Y., assignor to General Electric Company. 
Filed July 6. 1908. The apparatus includes a-magnetic core 
having a gap therein, a winding on the core, and a disk- 


shaped piece of magnetic metal, a portion of which fits in the 
gap and completes the magnetic circuit of the core, and an- 
other portion or portions forming a link about the magnetic 
circuit of the core. 


970,498. ELECTRIC METER. Jesse Harris, La Fayette, Ind. 
assignor to Duncan Electric Manufacturing Company, La 
Fayette, Ind. Filed May 3, 1909. Renewed July 5, 1910. An 
electric meter includes an armature, a liquid-containing cham- 
ber inclosing the armature, a storage chamber serving to hold 
the liquid to be used in the aforesaid chamber, a passage 


_ intervening between the chambers, and a valve in the passage 7 


for preventing or permitting flow between the chambers. 


970.523. CIRCUIT-CONTROLLING DEVICE. Julius K. Lux, Wash- 
ington, D. C. Filed Feb. 12, 1907. Comprises a support, co 
operating contact elements carried thereby, at least one 0 
these elements having a portion returned upon itself, and 8 
rubbing portion extending in an opposite direction from the 
return portion. 


970,533. CIGAR CUTTER AND LIGHTER. William A. McAneny, 
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Denver, Colo., assignor of one-third to Ivy A. McLaughlin and 
one-third to Michael J. McAneny, St. Louis, Mo. Filed May 
4, 1910. A to-and-fro movable lighter has an electrode sup- 
ported in the path of movement of a part of the lighter, a cir- 
cuit including this part of the lighter and the electrode, a 
movably mounted plate carrying the electrode, and a finger 
carried with the lighter and actuating the electrode-carrying 
plate to move the electrode relative to the path of the part 
of the lighter adapted to engage the electrode. 


970,545. IGNITER FOR EXPLOSIVE-ENGINES. Peter Paulson, 
Marshfleld, Wis. Filed May 10, 1909. An igniting mechanism 
for explosive engines comprises a pair of sparking electrodes, 
one of which is movable in respect to the other, a pair 
of pivoted arms, one of which is connected to the movable 
electrode and the other of which has its pivot eccentric to that 
of the electrode-connected lever, a common spring device re- 
acting against the two pivoted arms and yieldingly holding 
the same pressed together flatwise, and a tappet operative on 
one of the arms. 


970,556. LIGHTNING-PROTECTOR. Andrew F. Rosenberger, Chi- 
cago, Ill. Filed Jan. 2, 1908. In combination with suitable 
supports and terminal connections, are a pair of electrodes 
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having opposed uncovered convergent surfaces and a di- 
electric of greater insulating resistance than air separating 
the electrodes at their place of nearest approach. 


970,581. ELECTRIC-LIGHT SOCKET. Willie H. Walters, Salt 
Lake City, Utah. Filed Nov. 13, 1909. The device includes 
a threaded shell, oppositely arranged contact bars on the 
shell and insulated therefrom, each of the bars having a bear- 
ing, a stem of insulating material slidable in the bearings, 
and a contact maker on the stem for connecting either of the 
bars and the shell. 


970,587. LAMINATED TRANSFORMER-CORE. Otto Wiemer, St. 
Louis, Mo., assignor to Wagner Electric Manufacturing Com- 
pany, St. Louis, Mo. Filed May 17, 1909. An element for a 
laminated transformer core is composed of separately formed 
cross-pleces the end edges of which are broken lines, and 
yoke segments adapted to register with the ends of the 
cross-pieces, 


970,592, WIRELESS TRANSMISSION APPARATUS FOR CON- 
TROLLING THE MOVEMENTS OF VESSELS. Vincent C. de 
Ybarrondo, Los Angeles, Cal. Filed Jan. 31, 1910. In combi- 
nation with vessel-steering mechanism are electromagnetic 
means controlling the steering mechanism and comprising 
two solenoids, two latches acting alternately to lock the steer- 
ing mechanism in successive phases of movement, separate 
electromagnetic means controlling each of the latches, and 
electrical impulse-receiving apparatus electrically connected 
with one of the electromagnetic means controlling one of the 
latches and adapted for electrical connection with either of 
the solenoids, 


970,600. CIRCUIT-CONTROLLING MECHANISM. Winfield A. At- 
wood, Schenectady, N. Y., assignor to General Electric Com- 
pany. Filed Dee. 8, 1909. In combination with a switch biased 
to open and comprising operating mechanism for closing the 
switch and a latch for holding the switch closed. is a latch- 
actuating member movable in opposite directions through 
tripping position; a ratchet connection between the member 
and the latch is rigid during movement of the member in one 
direction through tripping position and yielding during the re- 
turn movement of the member. 

970.609. POWER-MECHANISM. Thomas R. Cook, Fort Wayne, 
Ind. Filed Sept. 23, 1909. An electrically operated device 
for compressing the gaseous fuel and supplying it tw the 
turbine, 


170,592.—WIRELESS CONTROL FOR SHIPS. 
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970,642. LIGHTNING-CONDUCTOR. Edmond Redmond, Roches- 
ter, N. Y. Filed Feb. 7, 1910. A lightning conductor con- 
Sists of a metallic chain and a wire or strip passing at 
intervals through the links of the chain. 

970,678. CLUSTER-LAMP-HOLDING DEVICE. Reuben B. Ben- 
jamin, Chicago, Il., assignor to Benjamin Electric Manufac- 
turing Company, Chicago, Ill. Filed Aug. 5, 1907. The device 
includes a supporting cap, a casing removably secured thereto, 
an insulating base supported in the casing and held in axial 
alinement by the cap, lamp-holding devices carried by the 
casing, contacts for the lamp-holding devices and binding- 
screws carried by the base, 

970,684. CONTROLLER-HANDLE. Frank E. Case, Schenectady, 
N. Y., assignor to General Electric Company. Filed March 30, 
1910. A controller having a rotatable member and has a 
handle carried by this member, a fixed stop, a lug carried by 
the handle and movable thereon into and out of co-operative 
relation with the stop, means on the handle for moving the 

movable lug, and another lug carried by the handle and fixed 

with reference thereto arranged to co-operate with the stop 
when the movable lug is out of co-operative relation with the 
stop. . s 

970,693. GROUND-CONNECTOR. James L. Donald, Mooresville, 
N. C. Filed Dec. 19, 1908. A ground connector for conduit 


970,794.—IGNITION SYSTEM. 


wiring comprises an integral metal collar interiorly pipe- 
threaded for engagement with a pipe end, the pipe thread by 
reason of its taper affording especially good electrical con- 
nection between the collar and pipe, the collar further being 
provided with an integral laterally extending lug having a 
lined aperture therein for the reception of a connecting wire. 


970,698. KEYHOLE-ILLUMINATING DEVICE. Charles Eyton, 
Los Angeles, Cal. Filed June 2, 1910. A push button in the 
door knob makes an electric circuit between a battery inside 
the knob and a small incandescent lamp behind the knob. 


970,700. ELECTRIC FURNACE FOR TRANSFORMING PIG-IRON 
INTO STEEL. Gustave Gin, Paris, France, assignor to Francis 
B. Crocker, New York, N. Y. Filed Jan. 25, 1906. An induc- 
tion furnace has a hearth comprising a horizontally disposed 
endless crucible or channel of substantially the same cross- 
sectional area throughout, and an electromagent having a part 
thereof disposed within the space surrounded by the crucible, 
the crucible comprising portions therof disposed parallel with 
each other, and so close to each other as to largely reduce 
self-induction and reactance and at a distance from the mag- 
net not less than the diameter of its horizontal cross-section 
taken in the plane of the crucible. 


970,716. CABLE-CODE SYSTEM. Clarence H. Keehn, Indianap- 
Olis, Ind. Filed Oct. 19, 1908. A code system where in the 
individual letters thereof are assigned identifying number 
values which can be accumulated and indicated as a total by 
a letter or letters having a predetermined value. 


970,741. PANEL-BOARD CUT-OUT AND DISTRIBUTING MECH. 
ANISM. Raymond H. Olley, Syracuse, N. Y., assignor to 
Crouse-Hinds Company, Syracuse, N. Y. Filed Dec. 13, 1909. 
A snap-switch base for a panel board is described. 


970,755. ELECTROPLATING. Augustus Rosenberg, London, Eng- 
land. Filed March 16, 1909. The method of electroplating 
consists in the frictional application to an electrically conduc- 
tive surface, in the presence of an electrolyte containing in 
solution the metal to be deposited, of a second metal electro- 
positive with respect to both the surface and the metal in 
solution, the electropositive metal being in elemental and com. 
minuted form. 

970,786. DYNAMO-ELECTRIC MACHINE. Arthur J. Brown, Nor- 
wood, Ohio, assignor to Allis-Chalmers Company, and The 
Bullock Electric Manufacturing Company. Filed July 30. 1906. 
Comprises a rotary member having radial arms provided with 
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openings near their outer ends, bushings having beveled outer 
ends seated in these openings, and extending from opposite 
sides of the arms, collector rings having beveled portions 
engaging the beveled ends of the bushings, and bolts for 
clamping the rings and bushings to the arms. 


970,794. GOVERNING MEANS FOR INTERNAL-COMBUSTION 
ENGINES. Charles A. Carlson, Brooklyn, N. Y., assignor to 
Carlson Motor & Truck Company, Philadelphia, Pa. Filed Feb. 
2, 1910. A device for governing internal-combustion engines 
through control of the electrical ignition circuit therein com- 
prises a closed cylindrical casing, an electrically conductive 
contact element therein, a radially movable centrifugal weight 
located in the casing and adapted under the influence of centri- 
fugal force to engage the contact element to close circuit 
therethrough, a rotatable means for carrying the weight, and 
a spring for the weight, arranged to exert a force to move 


the same in opposition to the movement thereof under the 
influence of centrifugal force. 


970,820. APPARATUS FOR REPRODUCING PICTURES: OR 
CHARACTERS. Gustav E. Hoglund, Chicago, IM., assignor 
to William N. Selig, Chicago, Ill. Filed Sept. 10, 1909. In 
combination with an instrument for transmitting impulses 
when passed over a roughened surface (the impulses varying 
in strength according to the varying degrees of roughness 
of the surface), is an instrument comprising a light for mak- 
ing a visual record of such impulses on a sensitized plate, 
the light being energized from a local circuit, a main trans- 
mission line from the transmitting instrument, and a connec- 
tion between the main line and local circuit, whereby the im- 
pulses created bv the transmission instrument and conveyed 
over the main line affect the strength of the local circuit, 


970,820.—APPARATUS FOR REPRODUCING PICTURES OR 
(CHARACTERS. 


whereby the varying strength of the impulses created by 
the transmitting instrument produces a variation in the degree 
of brilliancy of the light. 


970,821. AUTOMATIC EXCHANGE-SELECTOR. Howard B. 
Holmes, Park Ridge, and Edward B. Craft, Wilmette. Ill., as- 
signors to Western Electric Company. Filed June 4, 1906. 
A contact brush is adapted to sweep over the line terminals, a 
ratchet loosely mounted on a continuously rotating shaft is 
adapted to advance this brush, and an electromagnetic mech- 
anism secures the ratchet to the shaft to rotate therewith. 


970,827. DYNAMO-ELECTRIC MACHINE. Albert S. Hubbard, 
Belleville. N. J.. assignor to Gould Storage Battery Company. 
Filed July 3, 1908. Radially arranged laminations have their 
inner ends in close proximity to each other, so as to form a 
unipolar field structure, . 

970.865. TROLLEY. George Weber, Mount Oliver, Pa., assignor 
of one-tenth to Adolph Kiefer, Pittsburg, Pa. Filed June 17, 
1909. A triple trolley arrangement, with guards, has the 
wheels arranged in tandem. 


970,869. INSULATED RAIL-JOINT. Emil Carl Zimmerman, New 
York, N. Y. Filed March 10, 1910. A rail member provided 
with a head has a hole therethrough, a tube of insulating ma- 
terial mounted within the hole, a contact member fitted into 
the tube and provided with a surface substantially flush with 
the surface of the head, and electric connections for the con- 
tact member. 


970,886. FIRE AND POLICE TELEGRAPH SYSTEM. Frederick 
W. Cole, Newton, Mass., assignor to Gamewell Fire Alarm 
Telegraph Company, New York, N. Y. Filed Sept. 27, 1907. 
A signal box includes a signal transmitter having a winding 
member, a pivoted actuating lever adapted to engage the wind- 
ing member, a lever secured to the pivot shaft of the actuating 
lever and two independent actuators for engaging the levers 
to turn the pivot shaft and thereby operate the actuating lever. 

970,887. FIRE-ALARM-TELEGRAPH SYSTEM. Frederick W. 
Cole, Newton, Mass., assignor to The Gamewell Fire-Alarm 
Telegraph Company, New York, N. Y. Filed April 25, 1908. 


The system comprises signal-transmitting mechanism, a circuit- 


operating device, a ground branch circuit adapted to be con- 
nected with the main circuit by the circuit-operating device, 
means operated by the transmitting-mechanism when one 
or more alarms have been sent to connect the ground branch 
with the main circuit and operated by the winding shaft when 
turned to rewind this mechanism to restore the circuit-operat- 
ing device and disconnect the ground branch from the main 
circuit. 

970,925. ATTACHMENT FOR ELEVATORS. 


William H. Ingle, 
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Tacoma, Wash. Filed Sept. 14, 1909. A safety attachment 
for elevators comprises a supporting frame upon the floor of 
a car, an electromagnet supported by the frame, an armature 
lever (mounted pivotally upon the frame) provided with a 
notched flange, a housing for the electromagnet having a 
slot through which the notched flange of the armature lever 
projects, a controlling lever arranged in the path of the 
notched flange of the armature lever, and an electrical circuit 
including the electromagnet and including also a plurality of 
spring-actuated contact devices, ane of which devices disposed 
at each of the elevator landings in the path of the door 
whereby admission to the elevator car is obstructed. The 
contacts are held normally open when the doors are closed, 
whereby the opening of one door will close the circuit and 
energize the electromagnet to attract the armature. 


970,938. INCANDESCENT-LAMP-STEM CENTERING AND DRAW- 
ING TOOL. Robert K. Mickey, Emporium, Pa., assignor of 
one-half to Novelty Incandescent Lamp Company, Emporium, 
Pa., and one-half to E. M. Dwyer, Lynn, Mass. Filed Dec. 14, 
1909. The tool comprises a shank, a pair of normally closed resi- 
lient jaws, a plunger movable in the shank to engage between the 
jaws for forcing them apart against their own tension, a 
handle connected with the shank, and a spring-pressed hand- 
operated lever mounted on the shank and operatively con- 
nected with the plunger to actuate the same. 


970,963. ELECTRIC SWITCH. Frank W. Smith, New York, N. Y., 
assignor to Sundh Electric Company. Filed April 19. 1910. 
Includes a support, circuit contacts, a bracket projecting from 
the support, a guide bar on the bracket, a pivoted switch 
lever closing circuit at the contacts, an arm pivoted to the 
lever and bearing on the guide bar, a retracting spring con- 
nected to the lever and the arm, means for retaining the 


switch lever in circuit-closing position, and means for releasing 
the retaining means. 


970,975. PRIVATE-BRANCH INTERCOMMUNICATING' TELE- 
PHONE SYSTEM. John N. Wallace. La Crosse, Wis., and Ed- 
ward B. Craft, Chicago, Ill., assignors to Western Electric Com- 
pany of Chicago, Il. Filed Nov. 23, 1907. A trunk line is 
multiplied with two or more stations of the system with switch- 
means at each of these stations for connecting the 
telephone set thereof to the trunk line, a path in substitute 
of the telephone for maintaining the direct-current continuity 
of the trunk line, and a relay ascite with the trunk line 
for controlling the insertion of the substitute path, the relay 
being unresponsive to the normal current of the trunk line, 
but being responsive when the central office operator has 
plunged into the trunk line. 

971,002. COVER FOR ELECTRICAL OUTLET-BOXES. Edgar H. 
Freeman, Trenton, N. J., assignor to E. H. Freeman Electric 
Conipany, Trenton, N. J. Filed June 24, 1910. An outlet-box 
comprises a cover plate, insulating bushings fitted to the 
cover plate and a metallic cap plate secured upon the cover 
plate and having a holding engagement with the bushings. 


971,006. ELECTRIC RAILROAD. George P. Horton, Washington, 
D. C. Filed Sept. 30, 1909. A conduit system is described. 
971,010. ELECTRIC GAS-LIGHTING DEVICE. Robert A. Jewett, 


Worcester, Mass. Filed July 3, 1907. The act of turning op 
the gas valve causes co-action of wiper fingers to produce & 
spark to ignite the gas. 


PATENTS THAT HAVE EXPIRED. 


Following is a list of the electrical patents (issued by the United 
States Patent Office) that expired September 26, 1910: l : 
505,467. SECONDARY BATTERY. Isidor Kitsee, Philadelphia. Pa. 
505,539. FIELD MAGNET CORE FOR DYNAMOS OR MOTORS. 

George S. Strong, New York, N. Y. , 

505,561. ELECTRICAL CONNECTION. William I. Smith, Mem- 
his, Tenn. 
505,585. ADJUSTABLE SUPPORTER FOR ELECTRIC OR OTHER 

LAMPS. Otis C. White, Worcester, Mass. ha l 
505,605. CLOSED CONDUIT FOR ELECTRIC RAILWAY S. George 

W. McNear, Oakland, Cal. 

505,622. DYNAMO-ELECTRIC MACHINE. 

Cleveland, O. l 


Arthur S. Atwater, 


505,628. DUPLEX TELEPHONY. Wiliam Marshall, New York. 
N. Y. 
505,665. DYNAMO-ELECTRIC MACHINE OR ELECTRIC MOTOR. 


Robert Lundell, Brooklyn, N. Y. l , 
505,686. CONTROLLER ROLLER FOR ELECTRIC CARS. Erne st 
P, Warner, Chicago, Ill. 


p 


505,687. AUTOMATIC PASSENGER TRAIN ANNUNCIATOR AND 
ALARM. Alfred E. Watts, Duluth, Minn. a 
505,724. COIN-CONTROLLED ELECTRIC-CALL APPARATUS. 


Graydon Poore, London, England. Pa Sher 
505,729. ARMATURE FOR ELECTRIC MOTORS. William J. 5 
wood, Ashtabula, O. 


505,730. TELEPHONE CIRCUIT. Theodore Spencer, Cambridge. 
Mass. B pi 
505.783. ELECTRIC MOTOR. Ralph Ashley, Philadelphia. PLE 

505,798. MANUFACTURE OF CABLES FOR MUL 


SWITCHBOARDS. Oro A. Bell, Brooklyn, N. Y. 
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' CHICAGO, SATURDAY, OCTOBER 8, 1910. 


ISSUED WEEKLY. 


CAR VENTILATION. 

At the reeent convention of railway electrical engineers 
in Chicago, a paper on the ventilation of railroad cars was 
presented by Mr. B. A. Stowe, and is abstracted upon an- 
other page of this issue. In this paper attention is ealled 
to the very common Jack of proper ventilating facilities, and 
the advisability of applying the electric fan for the purpose 
of driving the vitiated air from the ear. 

Every one who has done much traveling in well filled 
ears must appreciate the justice of the claim that the ears 
are often illy ventilated. This is true not only on the steam 
railroads, but probably to a greater extent on the surface 
and elevated eleetric cars in onr towns and cities, for it is in 
them that the greatest crowding is encountered. Eleetrie enr- 
rent is always available on the electric railways, while on 
steam roads it is usually available only on Pullman cars or 
through passenger coaches in which the crowding is least 
hable to occur, Sleeping cars are, however, very seldom 
properly ventilated and heated, and they constitute a very 
appropriate point of appheation for the first endeavors in 
this line. 

In the winter season, when windows are kept elosed, the 
problem of ventilation is intimately connected with the prob- 
lem of heating, and the eost of heating will be necessarity 
Increased by proper supply of fresh air. Steam railroads 
are usually generous In this matter and the supply of heat 
is just as likely to be too great as too meager, On the elec- 
trie street cars, however, there is sometimes seen an effort 
to economize tao, closely in this direction, and on certain 
lines it is evident that the conductors have instructions to 
lose as little warm air from the ears as possible. The result, 
under crowded conditions, is highly objectionable, . 

In computing the supply of fresh air necessary to prop- 
erly observe the requirements of hygiene, it would seem that 
Mr. Stowe has been entirely too liberal, since he allows 3.000 
cubie feet of air per hour for each passenger. This qunan- 
titv is evidently based upon the “dilution” idea of ventila- 
tion, according to whieh enough fresh air is admitted to di- 
lute the exhaled carbone acid gas to the point where it will 
not exeeed by more than 0.03 per eent the normal quantity 
in the air. But where the exhaled air is expelled from the 
ear so that it mixes but slightly with the incoming air, a 


smaller supply is amply sufficient for good ventilation, and 
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under proper conditions 500 cubic feet per hour per person 
is a Satisfactory amount. 

An average rate of respiration is twenty per minute, 
and an average quantity of air inhaled may be taken as 500 
cubie centimeters, or 30 cubic inches. The quantity of air 
respired per hour may then be taken as 36,000 cubie inches 
or about 20 cubic feet. The quantity of carbonic acid gas is 
increased by respiration from 0.04 to about 4.4 per cent. 
To dilute this to 0.07 per cent requires about 150 times the 
volume of air exhaled, or 3,000 cubic feet per hour. 

The danger from bad air is not only due to its larger 
percentage of chemical impurities, chiefly carbon dioxide, 
but to the more virulent character of the disease germs it 
contains and the decreased resisting power that we have in 
a vitiated atmosphere. | 

In some tests conducted on street cars in Chicago it has 
been shown conclusively that the attempt to ventilate the 
car by dilution of the respired air with even a considerable 
influx of fresh air is far from being as satisfactory and re- 
liable as the provision of a definite circulation by exhaust- 
ing the foul air at the top of the car and supplying fresh air 
{rom inlets near the heaters at the floor. Attempts to make 
this circulation automatic by such an arrangement of deck 
ventilators that will create an outward flow of the air at the 
top of the car are not very successful because there are no 
suction currents developed when the car stops and when the 
wind has the same direction and velocity as the car. It has 
been shown by Mr. Stowe and others that the use of motor- 
driven exhaust fans provides a positive ventilating system 
at all times and one that is remarkably economical in oper- 
ating cost, considering the great value of the results at- 
tained. 

Our railroad companies seem to spare no expense in 
adding to the luxury of travel on first-class coaches. Elee- 
trie lighting is becoming quite universal in such service as 
the public shows a marked preference for it. Bleetrie fans 
for agitating the air are conspicuously mounted in many 
cars. The provision of electric exhaust fans, which are the 
only positive means for insuring proper ventilation, is there- 
fore a very reasonable thing to expect. The ability to pro- 
vide such fans should be a further incentive to the steam 
railroads to equip electrically all their passenger cars, so 
that the already popular electric light may be supplied for 
all their patrons along with the destined-to-be popular elec- 
trie ventilation. | 

On electric railroads and street cars the provision of 
electric exhaust fans is a very simple matter and one that 
can therefore be justly demanded. Electric cars are being 
huilt larger and more tightly than heretofore, so that natural 
ventilation through leaky doors and windows has been much 
diminished and the need for pure air greatly increased. 
Since the means for supplying this air can be provided at 


small eost and trouble, it is imperative that it be done. 
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USES OF WIRELESS TELEGRAPHY. 

A short time avo we commented on the value of wire- 
less telegraphy as a police help in communicating with ves- 
sels at sea. Recent successful experiments in England also 
point to its early use on trains, thus enabling the police to 
narrow down the search for an escaping criminal or per- 
mitting a business man or publie official to remain in touch ` 
with his associates during a long trip. 

Another valuable feature of the wireless telegraph is 
its immunity from interference by an enemy. A striking ex- 
ample of this occurs in Portugal. According to advices 
from Europe received as we go to press, the republican ele- 
ment in that turbulent state is engaged in a revolution to 
overthrow the monarchy. All telegraph and telephone wires, 
it is stated, have been cut, and the only messages that have 
come through from the center of activity have been trans- 
mitted by wireless. This suggests that the legations in for- 
eign countries be fitted with wireless apparatus so that our 
ambassadors and ministers abroad may be able to communi- 
cate with the outside world in times of trouble. The Boxer 
outrages in China a few vears ago show the necessity for 
such a precaution. 

As to the use of wireless at sca, one possibility seems to 
have been overlooked. In case of a wreck or a disaster in 
mid-ocean, when the crew and passengers of a disabled or 
foundered vessel have taken to the boats, how can they in- 
The 
Each lifeboat should carry a small 
wireless outfit, similar to the portable apparatus used in the 
Army. Such an outfit would have a radius of about fifty 
miles and the use of it may wel] result in the saving of many 
lives at sea. 


form comparatively near-by vessels of their plight? 
answer is, by wireless. 


ELECTRICAL APPLIANCES ON THE DOCK. 

A field for the use of cleetrie current which has been 
little cultivated in this country is to be found in the use of 
motors for hoisting and kindred purposes at docks and piers. 

In his address to the Association of Edison Iuminating 
Companies, to be found on other pages of this issue, Presi- 
dent Murray called attention to the possibilities of business 
in this direction. Very little has been done in this country 
in equipping our large ports with electrically operated 
eranes, and other hoisting and conveying apparatus. That 
such applications of electrice power can be made to great 
advantage is evidenced by the experience of several Euro- 
pean cities, which have extensive developments of this kind. 

Since every hour during which she lies in port repre- 
sents, in a certain sense, a loss in earning power of a vessel, 
any improvement in apparatus which would facilitate the 
handling of freight should constitute a distinct economy, 
even though it would necessitate a considerable investment 
of capital. In economy of operation and ease of eontrol the 


electric motor is superior to steam or compressed-air engines 
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for this type of work, and loading and unloading should be 
vreatly facilitated by its use. 

A start has already been made upon the water line of 
New York City, and other ports which have supply mains 
ready to be tapped should fall in line. The soliciting of new 
business of this kind ìs usually up-hill work, but when a cus- 
tomer is once secured the returns amply repay the effort, 
for the demand will usually be large and although the load- 
factor may be low in itself, that of the station will usually 


be improved. 


STUMBLING BLOCKS IN RATE CASES. 
Central-station organizations which are called upon to 
defend their lighting or power rates frequently find that 


popular misconceptions of the electrical industry are in 


large degrees responsible for hostile criticisms of the exist- 
ing charges for energy. In a business so technical as the 
supply of electricity to meet the diversified demands of a 
modern city and its suburban tributary areas, it is out of 
the question to count upon a widespread realization of the 
conditions under which the company operates unless by a 
vigorous policy of publicity the company is constantly 
driving home to its patrons the radical differences between 
its service and the ordinary mercantile conduct of affairs. 
No better missionary work ean be done than to give the 
publie reasons for changes in policy or modifications in 
rates, or to press home the reasons why the bills of different 
customers in the same line of business vary. There are 
other mistaken notions to Combat, such as the idea that 
pubhie-utility rates ought to be so low that a return of only 
five or six per cent will be realized; the contention that a 
single company in a community has to face no competition 
in any form, and that a rate in one town should eompare 
closely with that in another. 

The public is in general disposed to grant a pubhc- 
service corporation a reasonable return upon its invest- 
ment provided the conditions are understood. It is time 
to bring ‘to popular attention the fact that profits will be 
tolerated in ordinary mercantile business which would not 
for a moment be favorably received by the customers of an 
electric light or power company. At public hearings where 
this question is brought out the petitioners for reductions 
in rates invariably reply by calling attention to the sup- 
posed monopoly of the central station in its local field, with 
the final argument that such enterprises are specially pro- 
tected by the state. There exists a widespread notion that 


the state in some way guarantees the financial integrity of 


such enterprises, and the tendency is for the publie wholly 


to lose sight of the fact that the most acute competition 
exists between the central station and the progress of the 
art, between the concentrated course of electrical supply 
and the independent plant. There is always the chance 


that the consumer of electric current may get the idea that 
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he can install and operate a plant of his own more cheaply 
than he can buy current. The central station is constantly 
threatened with the entrance of cheaper power into the 
community by rival organizations with ample eapital, and 
it deserves to be so threatened unless by its own skill in 
management and willingness to send apparatus of estab- 
lished efficiency to the serap heap it demonstrates its ability 
to keep abreast of the times. It pays to point out the 
evolution of apparatus in the plant and the costliness of 
throwing out old apparatus and installing new machinery ; 
to keep on hand photographs showing its development ; 
and to maintain lists of intelligible expenditures which 
have brought money and trade to the local labor and 
material market. As for the paternal oversight of the 
state, in the matter of corporate success, it amounts to 
little more than protection from confiscation, for anything 
less than a fair return upon the investment is nothing else. 
if one may judge by the difheulties of obtaining new 
capital under hostile popular criticism. In the long run 
there is a considerable element of risk in public service 
Which should command the right to a liberal profit. which 
in turn will enable improvements to be maintained to the 
benefit of the whole community. 

Charges of diserimination are the most troublesome 
of all. Customers naturally compare notes as to their re- 
spective charges, and diserepancies must be explained. In 
a recent case the petitioner contended that it was not right 
that his bill for power, when employing a 6.5-horsepower 
motor should be $436 per year, when his neighbor, in a 
similar line of business, with a motor of about 12-horse- 
power rating, paid only $285 per annum. The chairman 
of the commission hearing this case made short work of this 
complaint, pointing out that the amount of use and not the 
rating of the installation was the main factor. The poliev 
of even the smaller companies in dealing with these ques- 
tions of rates is important, and the growing custom of 
printing explanations of the rates with examples of their 
application on small folders for popular distribution is most 
excellent. 

In the older days there was without question a good 
deal of discrimination practised, since terms were made 
with each customer aceording to the needs of the moment. 
Today all that is passing; progressive managers do their 
best to treat everybody with the same conditions alike; 
and shun special discounts. There is room for much more 
complete explanations to the publie of discrepancies be- 
tween bills, particularly where the bills are made up on the 
basis of the two factors, readiness-to-serve, and consump- 
tion. On its own part, the central-station industry is in 
need of more accurate and more complete records of the 
power demands of its consumers individually. Given sneh 
data the explanation of apparent discriminations before 


state tribunals will be much more easily effected, 


l4 


Large Gas Power Plant at Joliet. 

The erection of an electric gener- 
ating plant utilizing the waste gases 
of the Joliet steel works has been be- 
gun at Joliet, Ill., by the Ilinois Steel 
Company. It is estimated that this 
power plant will cost nearly $1,000,000 
before it is fully completed to its con- 
templated capacity. 

The plant equipment will be housed 
in a building 110 by 208 feet, loeated 
north of the present engine rooms for 
blast furnaces No. 3 and No. 4. The 
building will be of briek and steel con- 
struction on a concrete foundation. 
The initial installation will consist of 
four gas-engine-driven generators each 
eapable of developing 3,000 kilowatts. 
The gas-washing and purifying equip- 
ment will adjoin the main structure. 
Gas will be piped from the 400 coke 
ovens near the steel works and also 
from the blast furnaces. Much of this 
ras is now wasted. 

All the electrical energy generated 
will be used for power and lighting 
purposes about the works. A consid- 
erable number of steam engines in 
sizes up to 500 horsepower will be dis- 
placed by electrie drive. The Company 
now purchases a certain amount of 
electrical energy from the nearby hy- 
droelectrie plant of the Sanitary Dis- 
triet of Chicago. 

Se neg ae 
Papers at the Illuminating Engineer- 
ing Society Convention. 

The fourth annual convention of the 
Illuminating Engineering Society will 
be held October 24 and 25, 1910, in 
Baltimore, Md. 

The following is a list of papers to be 
read, and the authors: V. R. Lansingh, 
“The Value of Hhuninating Engineer- 
ing to the Manufacturer.” John F. 
Gilehrist, ‘Practical Value of Ilum- 
inating Engineering to the Central Sta- 
tion.’ W. J. Serrill, “The Value of 
Illuminating Engineering to the Com- 
mercial Man.” J. S. Codman, ‘“‘ Tumi- 
nating-Engineering Sheets for the Cal- 
culation and Recording of Data.” C.F. 
Oehlmann, ‘“Central-Station-IMNuminat- 
ing-Engineering-Department Work and 
Methods Applied by the Denver Gas 
and Eleetrie Company.” Norman Mae- 
beth. The Relations Between Pressure 
and Light Output with Various Gas 
Lamps and Burners.” J. G. Felton and 
K. J. Brav, “The Temperature Rise Due 
to the Energy Radiated in the Lower 

trom Different Light 
Herbert E. “Nome 


Hemisphere 
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Spectral Luminosity Curves Obtained 
by Flicker and Equality-of-Brightness 
Photometers.’’ Preston S. Millar, ‘f An 
Unrecognized Aspect of Street Humi- 
nation.” S. O. Mast, ‘‘The Effect of 
Light on the Movement of Lower Or- 
cvanisms.’’ 

The committee on arrangements con- 
sists of H. K. Dodson, W. J. A. Bliss 
and Douglass Burnett. 


—_———_—__ >> >____-_- 


New York Electrical Show. 

The fourth annual Electrical Expo- 
sition will be held at Madison Square 
Garden, New York, for ten days be- 
tween October 10 and 20 under the 
direction of George F. Parker. 

Arrangements for exhibits have been 
made by a large number of the leading 
electrical and about 50,000 
square feet of floor space will be avail- 
able to exhibitors of eleetrical goods. 

The general decorative seheme will 
be green and gold and the exhibitors’ 
booths will be 


firms, 


after entirely 
models. The features of the great show. 
however, will be the interior lighting, 
for there will be on exhibition the most 
brilhant eleetrie display ever seen in 
New York. New lamps are to be put 
in for this oceasion and 100,000 electrice 
hghts will food the main hall with the 
brightness of daylight. The tower also 
is to be iHuminated in a manner never 
before undertaken, all four sides being 
banked with are lights. In addition 
to all this there will be exhibited some 
wonderful novelties in eleetrie signs, 
which will add to the interest of the 
hehting features. 

One of the interesting features of the 
exposition will be a demonstration of 
long-distance wireless telephony. 

PEENE S ee eT 


Water Filtration. 

At an interesting meeting of the 
Pittsburg Electrie Boosters? Club, held 
September 30, at the Hotel Duquesne, 
Morris Knowles, formerly superinten- 
dent, Department of Filtration, ad- 
dressed the Club on this work, and on 
other water problems involving the 
city. 

The speaker was entirely responsi- 
błe for the success of the filtration 
plant in use at this time, and is an 
authority of national 
filtration matters. 


reputation on 
Mr. Knowles is also 
a member of the Pittsburg Civie Com- 
mission, and outlined this work, and 
pointed out wherein the Pittsburg 
Electric Boosters’ Club as a whole and 


new 
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its members individually could be of 
help in promoting the welfare of the 
City. 

About one hundred members were 


present. 
— eoe 


Chicago Electrical Show. 

The sixth annual Electrical Show 
will be held at the Coliseum, Chicago, 
January 7 to 21, 1911. The manage- 
ment has inaugurated the policy of 
sharing the profits derived from the 
Show with the exhibitors. The basis 
of this is that after paving the expense 
of conducting the Show and the ad- 
ministration and a small reserve fund 
to the Exposition Company, the re- 
maining profits, if anv, are to be di- 
vided equally between the Exposition 
Company and the exhibitors, prorated 
among them in accordanee with the 
amount of floor space paid for by each 
exhibitor. 

The Increasing suecess and popu- 
larity of the preceding shows and the 
liberal inducements offered to exhibit- 
ors in the forthcoming show will un- 
doubtedly make for a more elaborate 
and better exposition than any previ- 
ous one. 

The Show will be held, as before, un- 
der the management of the Electrical 
Trades Exposition Company, and 
Homer E. Niesz will be manager, with 
offices at 150 Michigan Boulevard. 

aero ae eee 
Tungsten Lamps for Viaduct Lighting. 

The new viaduct on Grand Avenue 
in Milwaukee will be lighted by sixty- 
three clusters of tungsten lamps. Bach 
cluster will consist of five sixty-watt 
lamps mounted on an ornamental 
standard harmonizing with the archi- 
tectural design of the viaduct. ‘The 
committee that considered the matter 
also looked into the possibility of using 
several forms of are lamps, but came 
to the conclusion that the tungsten 
clusters would conform best to the or- 
namental character of the structure. 

E si a ga 
Sheffield Electrometallurgical Society. 

The Sheffield Electrometallurgical 
Society has been formed at Sheffield, 
England, to include those engaged in 
electroplating, electrogilding, and elec- 
tric refining of metals. Monthly meet- 
ings will be held at the University of 
Sheffield. Professor Arnold has been 
eleeted president, Professor MeWil- 
liam, T. Seott Anderson and Dr. lut- 
ton vice-presidents, G. Bernard Brook 
and Frank Mason honorary secretaries. 


— | 
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Charles F. Brush. 

The development of the are light 
and the are lighting system in this 
country probably owes more to Charles 
F. Brush than to any other man. 

Charles Francis Brush was born in 
Cuyahoga County, O., March 17, 1849. 
His father, Col. Isaac E. Brush, was a 
manufacturer in New York who went 
to Ohio in 1846. His mother was Della 
Wisner Phillips. Both parents de- 
scended from old lines of American 
families. The bov obtained his early 
education in the publie 
schools and was graduated 
from the high sehool in 
Cleveland. 

While still at sehool he be- 
came interested in electrical 
apparatus, and constructed 
statie machines, induction 
coils, and small motors, and 
at graduation wrote an es- 
say on the dynamo and are 
light based upon Wilde’s ex- 
periments in London. He 
then went to the University 
of Michigan, and was gradu- 
ated as a mining engineer in 
1869. A post-graduate course 
brought him the degrees of 
M.S. at this University, and 
Ph. D. at Western Reserve 
University. The latter con- 
ferred upon him the degree 
of LL. D., and Kenyon Col- 
lege conferred a similar 
honor in 1903. 

Dr. Brush soon turned his 
attention exclusively to elec- 
trical matters and as early as 
1876 had designed a dynamo 
Which was constructed under 
lis own direction. This pio- 
neer machine was exhibited 
at the Paris Exposition in 
the United States Historical 
Exhibit. In 1877 he introduced the 
compound field winding for constant 
potentials. This idea, now so generally 
apphed in electrie lighting, was first 
used in plating machines. 

Turning his attention to the are 
lamp, Dr. Brush developed both a prac- 
tieal apparatus for regulating a lamp 
and a high-potential dynamo for series 
lighting. The first plant of this kind 
Was installed in Boston in 1878. After 
that the work developed rapidly and 
has ever since been a growing indus- 
try. Among other things. Dr. Brush 
introduced the copper plating of car- 


bon electrodes, which simple invention 
brought him large royalties. 

In 1881, the Brush Electrie Company 
was Incorporated and capitalized at 
$3,000,000, a very large figure for those 
days. About ten years later the Gen- 
eral Electrie Company was formed and 
absorbed the old company, and the 
works were removed from Cleveland to 
Schenectady. In the meantime other 
corporations had been formed in vari- 
ous parts of the world to introduce the 
Brush apparatus and system. 


CHARLES F. BRUSH, 
Tioneer Inventor in Electric Are Lighting. 


The storage battery has also received 
considerable attention from Dr. Brush, 
and as a result of his efforts consider- 
able improvement in the manufacture 
of lead plates was effected. 

In 1881 Dr. Brush was decorated by 
the French Government as a chevalier 
of the Legion of Honor, and in 1889 
the American Academy of Arts and 
Seieneces awarded him its Rumford 
medal. 

Dr. Brush is a member of the Ameri- 
ean Institute of Electrical Engineers: 
the National Electrie Light Associa- 
tion; the Franklin Institute; the Amer- 
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ican Philosophical Society; the Ameri- 
can Chemical Society; the Archeologi- 
cal Institute of America; the American 
Historical Association, and a fellow of 
the American Association for the Ad- 
vancement of Science. He is a life 
member of the British Association; of 
the American Society of Mechanical 
Engineers; of the Cleveland Chamber 
of Commerce, and of the Ohio State 
Board of Commeree. The Union, Uni- 
versity, Country, Mayfield, Euelid and 
Golf Clubs of Cleveland, and the Uni- 
versity Club of New York all 
number him among their 
membership. He is president 
of the Winous Point Shoot- 
ing Club; of the Cleveland 
Areade Company, and of the 
Linde Air Produets C(om- 
pany. He is a trustee of the 
Western Reserve University ; 
Adelbert College; University 
School, the Cleveland School 
of Art and the Case School 
of Applied Science. He is a 
vestryman of Trinity Cathe- 
dral, and a member of the 
Sinking Fund Commission of 
Cleveland. He has served as 
president of the Chamber of 
Commerce and of the Union 
Club. 

Dr. Brush was married in 
1875 to Mary E. Morris, and 
has three children—Edna, 
Helene and Charles Fran- 
cis, Jr. 

—___+-e—___ 
Wireless Experiments from 
a Balloon. 

An ascent in a dirigible 
balloon was recently made at 
Brentwood, England, by 
Licutenant M. M. Maitland 
and A. de Mowbray Bellairs, 
for the purpose of testing a 
newly invented portable wireless ap- 
paratus. An altitude of 7,000 feet was 
reached, and the experiments are said 
to have demonstrated an advantage 
over the ordinary stationary equipment 
because of the greatly increased height. 

aera ere ene 

Electric Hoists for Nevada Mines. 

A Goldfield, Ney., report states that 
a 250-horsepower electric hoist will be 
installed at the Clermont shaft of the 
Goldfield Consolidated Mining Com- 
pany, and that the Mohawk and Laguna 
shafts will each have a 150-horsepower 
electric hoist in the near future. 


16 


Great Extension of Electric Street 
Lighting in Chicago Assured. 

The proposed — street-lighting con- 
tract between the City of Chicago and 
the Sanitary District of Chicago has 
been ratified by the City Council and 
the Board of Trustees of these respec- 
tive municipal corporations. In con- 
sequence of this the City will seeure 
an increase of 10,000 are lamps, which 
added to the 12,200 now in use will per- 
mit of the electric lighting of about 
three-fourths of the street mileage in 
the city. The city’s area is nearly 200 
square miles. It has been estimated 


that about 30,000 lamps would be re-- 


quired to light all of the streets, but, 
as many of these in the outskirts of 
the city have not vet been built up to 
any extent, no attempt will be made 
for a few years to make the electrie 
street lighting universal. 

By the terms of the new contract, 
Which has been referred to in these 
columns on several occasions, the cur- 
rent for the entire 22,200 lamps will be 
supplied from the hydroecleetrie power 
system of the Sanitary District over 
12,000-volt transmission lines running 
from the terminal station at Western 
Avenue and Thirty-first Street to the 
various street-lighting substations. The 
City now has thirteen of these substa- 
tions already supplied in this manner. 
These will be turned over to the Dis- 
trict, which will operate and maintain 
them. 

The District wall install the 
necessary transmission lines, additional 
substations, distributing lines, lamp- 
posts and entire lighting equipment 
for 10,000 additional are lamps on the 
streets and publie places as directed 
by the City. At least 3,000 of these 
lamps are to be in operation within 
three years, but probably all will be 
placed before that time. Bonds will 
be issued by the District for $1,500,000 
to $2,000,000 to make these extensions 
and also improvements in the present 
system. The City is unable to raise 
the necessary funds now because it 
has reached its bonding limit, but will 
repay the District within seven years 
by annual installments. 

The new lamps are specified to be 
10,000 450-watt are lamps or other 
numbers and types of lamps having an 
equivalent power consumption, 4,900 
kilowatts. The Jatter provision per- 
mits the use of tungsten, magnetite 
or tlaming-are lamps, although it was 


also 
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contemplated when negotiations began 
to use only 450-watt series inclosed 
alternating-current ares on account of 
the simplicity of the substation equip- 
ment. Some 5,000 direct-current open- 
arc lamps now in use are to be re- 
placed with either the contemplated 
type or a still more modern form of 
lamp. 

The City will retain entire control 
and operation of its distributing light- 
ing circuits including the trimming 
and maintenance of all the lamps. For 
the operation of the substations the 
Sanitary District will receive $1 per 
lamp per year. For the supply of the 
current the City will pay $15 per 
horsepower per year, or $1.25. per 
month. The maximum five-minute 
peak load on the primary side of the 
various substations will determine the 
horsepower rate of consumptions per 
month, 

The combined energy and substation 
operation charge thus works out to 
about $10 per lamp per year. Even 
when there is added to this the cost of 
trimming and maintenance of the 
lamps and distributing lines and also 
interest and depreciation on the en- 
tire lighting equipment the annual 
cost per lamp will be considerably be- 
low the present cost. Some estimates 
have placed the annual cost under the 
new arrangement at $33 per lamp. 
Whether this includes all the fixed 
charges is not known. It has been 
stated by the chairman of the City 
Council's Finance Committee that in- 
cluding fixed charges on the rehabil- 
itated and enlarged electrice lighting 
plant of the City the annual cost of 
the 22,200 are lamps will be only 
seventeen per cent in excess of the cost 
of the present 12,200 lamps. 

The Sanitary District also gets, as a 
result of this contract, the use of any 
unused portions of underground and 
overhead lines of the City for the com- 
mercial sale of its surplus electrical 
power not used for municipal purposes. 
The City will also have the use of simi- 
lar unused lines of the Sanitary Dis- 
trict for its services. 

—_—_—_—_»-@____ 
More Tungsten Lighting at Indian- 
apolis. 

An installation of ornamental tung- 
sten clusters was recently eompleted on 
Woodrulf Place in Indianapolis. Five- 
identical with 
in the city’s downtown 


lamp clusters almost 


those used 
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streets are placed sixty feet apart in 
the esplanades of each of the three 
drives. The illumination is attracting 
much favorable attention. The light- 


ing is much brighter and more uniform 


than that formerly afforded by the old 
arc lamps, which were mounted so high 
that much of their light was lost in the 
foliage of the trees. 
——eo 
Electric Lighting for Racing and 
Athletic Contests. 

As an illustration of how electricity 
may promote evening outdoor sports, 
the Blair County fair at Dell Delight 
Park, near Altoona, Pa., was brill- 
antly illuminated by a multitude of 
arc lamps last week. All around the 
race track are lamps were placed at 
200-foot intervals. On several even- 
ings races were held for both horse and 


‘man and other athletic contests took 


place by electric light to the great en- 
joyment of the crowds of spectators. 
The fair buildings were also brightly 


lighted by eleetric lamps. 
—— eoe 


Chicago Electric Club. 

The members of the Chicago Electric 
Club were entertained at the regular 
weekly meeting on Wednesday, Octo- 
ber 5, by a very interesting address on 
“The How and Why of Contracts,” 
delivered by Gale Blocki of Chicago. 

Mr. Bloeki spoke of the various 
phases of contracts that appeal to the 
business man. He stated that the for- 


-mality of contracts is fast disappearing 


and the documents of today should be 
as simple and of as few words as pos 
sible. Mr. Blocki also spoke of the 
origin of several customary but unm- 
portant characteristies of contracts, 
deeds, ete. 

A point which was emphasized by the 
speaker was that all contracts should 
have a time limit—some time at which 
the contract is completed—and it is his 
opinion that not enough attention 15 
paid to this by most business men. 

The fact that a contract drawn up 08 
Sunday is legal was pointed out and 
several amusing experiences in this 
connection were related. 

Following the address of Mr. Bloek1. 
C, Walter | Jones, of the Holophone 
Company, Newark, O., made a few Te 
marks. 

Announcement was made that F. J. 
Neuman of the Woods Motor Vehicle 
Company, Chicago, would address the 
club on the subject of ‘‘Eleetric Vehi- 
cles’? at the meeting on October 12. 
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Electrical Notes from the Brussels Exhibition. 


An account of some of the electrical 
exhibits in the English section of the 
Brussels Exhibition appeared in the 
issue of ELECTRICAL REVIEW AND WEST- 
ERN ELECTRICIAN for August 20 last. 
This article deals with the exhibits in 
the German and French sections. 

A complete description of the numer- 
ous exhibits of these countries would 
furnish material for a bulky volume, 
hence a brief mention of a few of the 
principal features is all that can be 


BY HENRI MARCHAND. 


equipment: a gasoline motor, a direct- 
current direct-connected dynamo, two 
axle motors and the regulating devices. 

One of the single-phase alternating- 
current motors shown is of a mixed 
type. It starts as a repulsion motor, 
but the characteristics soon approach 
those of the pure series motor, the fixed 
part possesses two groups of windings, 
the one being the induction winding 
proper and the other an auxiliary wind- 
ing; the armature is built like an ar- 


this motor is designed so as to possess 
high power-factor and efficiency; the 
latter amounts to 87.7 per cent for the 
0.75-horsepower size. One ‘‘Neptune”’ 
motor, the insulation of which is com- 
pletely formed of mica, permits expos- 
ure to water and rain without injury; 
in fact, the motor is shown in Fig. 3, 
under a constant stream of water. An 
automatice machine for making commu- 
tators is shown in Fig. 5. 

Dr. Paul Mever is exhibiting some in- 


FIG. 1.—10,000-HORSEPOWER TURBO-ALTERNATOR, BY THE BERGMANN 


made within the limits of a short 
article. 
Prominent among the German exhib- 


its is that of the Bergmann Elektrici- 


twts-Werke, which includes a 10,000- 
horsepower turbo-alternator, shown in 
Fig. 1. The turbine is intended for 
working with superheated steam at 210 
pounds pressure and runs at 1,500 revo- 
lutions per minute. The alternator is 
three-phase and rated at 6,800 kilo- 
watts. 

Another interesting item is an elec- 
tric railway car with the following 


mature of an ordinary direct-current 
traction motor; regulation ìs obtained 
by acting on the voltage applied to the 
brushes ; resistance coils are inserted on 
the connections between the induced 
winding and the commutator; ventila- 
tor blades arc fiyed on the axle so as to 
insure perfect cooling of the interior, 
while the frame is fitted with ribs. 


The exhibit of the Deutsche Elektrici- 
tets-Werke includes several most in- 


teresting pieces of apparatus. One 
three-phase motor, entirely inclosed, is 
intended for spinning-mill driving; 


ELEKTRICITAETS-WERKE. 


teresting devices, among which is a 
double cell-switch, containing twenty- 
three contacts fitted with a patented 
blow-out device. This consists of a 
switeh mechanically connected to the 
brushes, set in motion by the common 
spindle and upon which is closed a cir- 
ewit shunting successively the main 
contacts during the short-circuiting of 
the commutating cell. The auxiliary 
switch is the only part of the apparatus 
where sparks are likely to appear, and 
it is provided with easily interchange- 
able contacts. Such switches are used 


(138 


for currents up to 3,000 amperes. The 
contacts consist of flexible laminated 
copper brushes. The switch may be 
moved automatically by means of a 
contact device differing from the usual 
voltmeter contact in the fact that the 
controlling circuit is closed on magnetic 
levers held in unstable equilibrium ; 
this device is formed of two magnets 
exerting opposite actions on their com- 
mon armature system; this controlling 
device acts upon a relay, which euts the 
motor in or out of circuit and may be 
operated by means of a push button. 
An indicating device shows at each mo- 
ment the position of the movable con- 
tacts of the switch and the direction of 
its movement ; this device is situated on 
the switchboard, at a distance from the 
switch. The push button is depressed 
as long as the brushes are not in the 
correct position, each step being ob- 
tained by a depression of the button, 
while a lever permits the switch to he 
moved several steps at a time. 

Knife switches in oil baths are used 
in connection with the switehboard: 
instead of being alined perpendicular- 
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known to need a description; the ex- 
hibit includes three compensators for 
practical and laboratory uses, Weston 
normal cells, and a Bose liquid resist- 
ance. 

The Regina Bogenlampen Fabrik ex- 
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FIG. 2.—LATOUR MOTOR. 


hibits inclosed are lamps and Tota me- 
tallic filament lamps. The filament for 
the latter is manufactured by an en- 
tirely new process due to Hopfelt, in- 
suring great mechanical resistance and 
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made of mekel and measures 190 hy 
70 by 60 millimeters. 

The Ateliers de Construction du 
Nord et de l’Ost exhibits, along with 
various other electrical apparatus, an 
interesting line of motors. It includes 
direct-current-and single-phase traction 
motors, covered by the Latour patents, 
single-phase collector constant-speed 
motors and variable-speed, three-phase 
collector motors. The principle of the 
Latour single-phase motor is too well 
known to need a description. The vari- 
able-speed three-phase collector motor 
is based upon the same principle; it is 
formed of an ordinary stator and a ro- 
tor similar to the armature of an ordi- 
nary direct-current dynamo, but fitted 
with three pairs of brushes, set at 120 
degrees from each other. Three-phase 
currents are sent in the stator and ro- 
tor windings and, as the phase differ- 
ence of the flux thus generated by both 
systems depends upon the position of 
the brushes, the rotative torque may 
be regulated by adjusting the brushes. 
Rotor and stator windings are in series 
with each other, although the rotor may 


FIG, 


ly to the board, contacts are parallel 
to the latter, a construction which fa- 
cilitates the connections and the setting 
up of the releases. Said oi] switches 
are electrically controlled by means of 
electromagnets, the cirewts 
are controlled from a switeh desk. The 
switch is shown in Fig. 4. 

The Weston Instrument Company 
exhibits a line of its latest instruments 
which are too well 


and accessories, 


3.— WATERPROOF SUBMERGIBLE 


of whieh 


MOTOR, FIG. 


electrical effeteney. Lamps with an ef- 
ficiency of one candle per watt have a 
life of one thousand hours. 

In the French Section there is ex- 
hibited a new induction furnace, built 
by Messrs. Poulene. This furnaee was 
patented by Dolter and permits a tem- 
perature of 1,000 to 1,100 degrees cen- 
tigrade to be attained in two minutes, 
the eurrent being thirty amperes at a 
pressure of 110 volts. The muffle is 


4.—HIGH-TIENSION 


SWITCH, 


OUT, 


he connected induetively to the main 
circuit, this is, by means of a transfor- 
mer, as shown in Fig. 2. This kind of 
motor is now built for capacities be- 
tween 0.5 and 300 horsepower. The 
limits of speed regulation are as one to 
three. 

The telegraphic and telephonie ap- 
paratus exhibited illustrate in an inter- 
esting way the more common French 
methods. One of the first transmitters 
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used in France was the Ader micro- 
phone, still employed in consequence of 
its clearness In transmission. The Ber- 
thon transmitter which then came was 
the first transmitter fitted with molded 
granulated carbon; this type is still in 
use for urban service; in interurban and 
long-distance service, the types more 
ordinarily used at present are the Bail- 
leux and the Paris-Rome transmitters. 
The Bailleux transmitter is formed of 
a fixed silvered metal disk, provided 
with grooves filled with broken anthra- 
cite. The Paris-Rome, which is one of 
the most recent transmitters, is able to 
carry heavy currents; the principle of 
the high-power transmitters is to have 
a double diaphragm microphone, on 
both faces of which the sound vibra- 
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explain the interesting features of the 
work. 

Stops were made at the distributing 
station at Western Avenue, where the 
voltage is stepped down from 44,000 to 
12,000, and at the controlling works. 

The party was made up of customers 
of the Sanitary District, prospective 
customers and newspaper men, and 
served to emphasize the ability of the 
Sanitary District to supply electric 
power for all needs. Lunch was served 
on the boat and the return was made 
by train. 

— eo 
More Wages for Railroad Men. 

A satisfactory adjustment of the 
wages and working rules of the five 
thousand conductors and motormen em- 
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hundred and forty ordered last year, 
and twenty-five more are promised by 
the manufacturers to arrive this month. 

These cars which are being used for 
the main line between Jamaica and the 
Pennsylvania Railroad station in Man- 
hattan, cost $18,500 each, and are said 
to be the latest and best constructed 
cars in the world. They are entirely 
fireproof and practically indestructible 
in case of a collision. 

eo 

Flowers on Philadelphia Lampposts. 

Now that practically all the down- 
town district of Philadelphia has been 
brilliantly hghted by the new arc lamps 
on ornamental standards, the mer- 
chants of Market Street, where the or- 
iginal installation of the new lamps 


FIG. 5.—AUTOMATIC MACHINE FOR SORTING AND ASSEMBLING SEGMENTS. 


tions impinge. Such a transmitter is 
used in the ‘‘monophone,’’ a device 
which combines the receiver and the 
transmitter in a minimum volume. 
— ee 
Inspection of Sanitary District Hydro- 
electric Plant. 


A party of about forty persons were _ 


taken on the power yacht Robert R. 
from Chicago through the Drainage 
Canal to the powerhouse of the Sani- 
tary District at Lockport on September 
29. The party was conducted by N. 
F. Obright, contract agent, and John 
k. Harmon of the same office helped to 


ployed by the Boston & Northern and 
Old Colony Street Railway systems has 
been agreed upon. The new scale, 
which will be in force four years, gives 
every carman an increase of one and 
one-half cents an hour for a nine-hour 
work day. Men working in the shops 
will receive a five-per-cent increase. 
The two companies operate lines 
throughout eastern Massachusetts. 
— ee 
New Cars for Long Island Railroad. 
The Long Island Railroad Company 
recently received sixty-five of the first- 
class all-stee] motor cars out of the one 


was made less than a year ago, are 
seeking to make their street distinctive 
by the addition of flower baskets placed 
about midway of the lamp-posts. Sev- 
eral of the merchants have volunteered 
to provide such baskets on the stand- 
ards in front of their premises and to 
keep them replenished with seasonable 
flowers throughout the year. It is 
likely that similar flower baskets will 
be placed on the lamp-posts about the 
City Hall. It is believed that this will 
not only add to the beauty of the 
standards but make their great height 
less noticeable. 
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KANSAS GAS, WATER, ELECTRIC 
LIGHT, AND STREET RAIL. 
WAY ASSOCIATION. 


ANNUAL CONVENTION AT KANSAS CITY, 


KANS. 


The thirteenth annual convention of 
the Kansas Gas, Water, Electric Light, 
and Street Railway Association, held 
- at Kansas City, Kans., September 27-28, 
was one of the best the association has 
ever held. The various interests of the 
state were well represented and a pro- 
gramme of twenty-one papers with 
their discussions fully occupied the two 
days alloted to the convention. The 
meetings were held at the Mercantile 
Club roonis. 

The first meeting was ealled to order 
Tuesday morning, President Flynn, of 
Kansas City, Kans., presiding. The ad- 
dress of welcome was delivered by J. A. 
Cable, commissioner of water works 
and electrie light, and responded to by 
L. O. Ripley, of Wiehita, chairman of 
the executive committee. 

Edwin R. Weeks, consulting electri- 
eal and mechanical engineer, Kansas 
City, Mo., gave a short address in which 
he outlined the history of the electrical 
industry in that city. Kansas City was 
the first town to have an eleetrie light 
plant using the Thomson-Houston sys- 
tem, and one of the first to have a com- 
mereial eleetric railway. This road 
made use of a double trolley and oper- 
ated at a potential of 250 volts. 

The president, in a few words, com- 
mended the work of the members, 
thanked them for their co-operation 
and made a plea for the continued co- 
operation of all of the interests repre- 
sented in the association. The seere- 
tary’s report showed a total of 160 
members, the largest membership in 
the history of the organization. 

The Tuesday afternoon session was 
devoted to the reading and discussion 
of papers. C. C. Young, of the depart- 
ment of chemistry, University of Kan- 
sas, presented a paper on the subject of 
‘Boiler Water Troubles,’’ in which he 
carefully outlined the various impuri- 
ties ordinarily found in waters and 
their effects upon boilers, and dealt 
with the methods in use for boiler 
water treatment. Mr. Young cautioned 
the members against the use of boiler 
compounds unless they were certain of 
the composition of the preparation used 
and were satisfied that it possessed 
some merit when employed with their 
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particular water supply.  Professdr 
Bailey supplemented the paper by stat- 
ing that users of boiler compounds are 
being imposed upon continually. Dur- 
ing the discussion the details of some 
of the purification methods in use were 
described. 

H. A. Walker, of MePherson, Kans., 
outlined the methods of financing a 
plant in a small town, advocating a 
stock-selling system. 

Prof. B. F. Eyer, of the electrical 
department of the Kansas State Agri- 
cultural College, gave a very interest- 
ing presentation of the status of the 
eleetric-vehicle business from the cen- 
tral-station standpoint, and the diseus- 
sion brought out both the early and 
the later experiences of several of the 
members in the use of the eleetric 
trucks and the furnishing of power for 
charging electrie vehicles. 

In a paper on ‘Prevention of Acci- 
dents,” Geo. E. Haylor, of Joplin, Mo., 
stated that some of the most essential 
things in the prevention of accidents 
are: good discipline; careful organiza- 
tion; especial care in the selection of 
foremen, choosing, if possible, men 
who had actually at some time done 
work similar to that they are to super- 
intend; and the publishing of sets of 
simple but fairly complete rules for 
every department. Next to the preven- 
tion of accidents the most important 
thing is to know what to do in case 
an aceident does happen, and central- 
station superintendents and managers 
should see that all employees are in- 
structed along this line, formulating a 
few rules to be closely followed imme- 
diately after the accident. Some statis- 
ties were presented, showing that in 
Germany about forty-two per cent of 
the accidents are unavoidable, but the 
author estimated that in this country 
probably not more than twenty-five per 
cent of the accidents fall into this class. 
In the discussion J. C. Nicholson ealled 
attention to the probable passage of an 
employer’s liability law by the Kansas 
Legislature during the coming session, 
and outlined the probable form such a 
law would take. On motion a commit- 
tee was appointed to prepare sugges- 


tive rules for the prevention of acci- - 


dents and distribute them to members 
of the association. This committee was 
appointed as follows: J. C. Nicholson, 
chairman, Geo. E. Haylor, and W. E. 
Sweezev. 

The first paper presented Wednesday 
morning was that of John G. Pease, 
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Junction City, entitled ‘‘Troubles of a 
Water Commissioner.” This paper 
served to bring out considerable dis- 
cussion of water rates and the use of 
meters, and this discussion was con- 
tinued in the afternoon subsequent to 
the reading of J. H. Rathert’s paper 
on ‘‘Rates for Water Works.’’ The 
large delegation from the water works 
present at this convention added to the 
interest and value of this discussion. 

In a paper on ‘‘The Co-operation Be- 
tween Manufacturers and Central Sta- 
tions,” Harry G. Glass, of Pittsburg. 
Pa., told of the arrangements whereby 
the extensive data on motor installa- 
tions and other electrical subjects in 
possession of the manufacturers is 
placed at the disposal of the central 
stations, and of how personal represent- 
atives are often sent by the manufac- 
turers to help the central stations in 
cases of special installations. 

P, F. Walker. professor of mechani- 
cal engineering at the University of 
Kansas, read a paper on the ‘‘ Heating 
Values of Kansas Crude Oil, Fuel Oil 
Residues, and Distilled Oils.” Owing 
to the increasing use of oil as fuel in 
the state of Kansas, this paper proved 
of particular interest to the members 
of the association and considerable in- 
formation additional to that given in 
the paper was brought out in the dis- 
cussion. 

At the beginning of the Wednesday 
afternoon session an illustrated talk on 
Holophane illumination was given by 
T. €C. Hawkins. The various distribu- 
tions of light which can be obtained by 
the use of different forms of Holophane 
globes and shades were well illustrated. 

Prof. Geo. C. Shaad, of the electri- 
eal engineering department, Univer- 
sity of Kansas, reviewed the work 
which has been done and is now being 
accomplished by the Railroad Commis: 
sion of Wisconsin in its regulation and 
control of the public utilities under the 
Publie Utilities Law of that state. lt 
is quite probable that some law of this 
nature will be introduced in the Kansas 
Legislature this year and the progress 
of other commissions in controling 
publie utilities is being watched with 
interest. 

“How to Get Motor Business,” was 
the title of a paper read by W. R. Mur- 
row, of Independence, Kans. Amons 
other things, Mr. Murrow advocates 
keeping a considerable stock of motors. 
and he makes a specialty of quick 11- 
stallations, claiming that rapid instal- 
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lations in emergeney eases is one of the 
very best of advertisements for the 
motor business. 

The paper by J. B. Kennedy, Wich- 
ita, on “The Advantages of a Sales 
Department,’’ was read in the author’s 
absence by J. D. A. Cross, Chieago, and 
the discussion was continued after the 
presentation of a paper on a similar 
subject, ‘‘Central-Station Methods of 
Seeuring New Business,’’ by Mr. Cross. 

Under the heading of ‘‘The Other 
Fellow,” L. O. Ripley, of the Wiehita 
Gas and Electrie Company, gave a very 
interesting talk on the relation of pub- 
lic utilities to the publie, and advocated 
that the central-station man should put 
himself in the place of the consumer as 


an aid to formulating his dealings with 


the public. 


As a committee to canvass for water, 
gas, and electricity throughout the 
state the following men were appoint- 
ed: E. S. Springer, Leavenworth. 
chairman, A. L. Newman and W. R. 
Murrow. 

Officers for the ensuing year were 
elected as follows: President, W. R. 
Murrow, secretary and manager, Inde- 
pendence Electric Company, Indepen- 
dence, Kans.: first vice-president, J. H. 
Rathert, Junction City: seeond vice- 
president, Prof. B. F. Ever, Manhattan; 
third vice-president, H. A. Walker, 
MePherson; secretary and treasurer, J. 
D. Nieholson, Newton. 

Executive Committee: A. M. Pat- 
ten, superintendent of the Topeka Rail- 
way Company, Topeka; L. O. Ripley, 
Wichita; B. L. Springer, Leavenworth. 


tc 
le) 


to workmen and to students in the 
technical trades. Of first Importance 
is the course on **Power’’ to be de- 
livered by Dr. Charles E. Lucke, profes- 
sor of mechanical engineering at Co- 
lumbia University, who will give eight. 
lectures on the topie on Saturdays at 
St. Bartholomew s Hall. His first lec- 
ture considered **Mechanical Power 
and Machinery.” 

J. Newton Gray will give a course 
on *'Physies*’’ and W. Wallace Kerr is 
to open a practical course on ** Prin- 
ciples and Practice in Electrieal Engi- 
neering.” 

- —eo 
High-Power Submarine Cable. 

An electric cable to transmit 3,000 
horsepower at 11,000 volts will shortly 
be laid on the bottom of Narragansett 


`O GROUP AT THE KANSAS CITY CONVENTION. 


The new standardizing equipment of 


the University of Kansas was brietly 
deseribed by C. A. Johnson, of the elec- 
trical department, and the central sta- 
tions were invited to avail themselves 


of the facilities offered by the Üniver- 
sity laboratories. 

E. L. Buchanan, Chieago, read a pa- 
per on ‘‘Transformers,” in which the 
question of the proper location and 
loading of transformers was considered, 
after which he explained some of the 
more special connections and discussed 
the question of grounding the neutral. 

Papers were also read by J. T. Skin- 
ner, Lawrence, and R. E. McDonnell, 
Kansas City, Mo. 


On Tuesday evening the associate 
members entertained the convention by 
a theater party at the Grand Opera 
House and a luncheon at the Elks’ 
Club. Other entertainment features 
were also furnished. 

The next convention of this associa- 
tion is to be held at Independence, the 
time of the meeting to be fixed later. 

— eee 

Public Lectures in New York City. 

In the new season of free public lec- 
tures for adults whieh was opened by 
the Board of Education in New York 
City on Saturday evening, October 1, 
special emphasis has been laid upon 
technical subjects, such as will appeal 


Bay between Nayatt Point and Connect- 
wut Point by the Narragansett Elec- 
trie Lighting Company. The length of 
the new cable will be over 7,000 feet and 
it will consist of three conductors hav- 


mils each, 
of strands of smaller wire, surrounded 
by rubber of nine-thirty-seconds of an 
inch in thickness, sheathed with lead 
one-tenth of an inch thick, with jute 
and galvanized wire around the lead. 


September 22 were 8,051 tons. 
September 1, 22,847 tons, against 12,- 
O87 for the same period last year. 


ing a cross section of 100,000 circular 


‘ach conduetor is made up 


__— 5. 


Copper exports for the week ended 
Since 
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ASSOCIATION OF RAILWAY ELEC- 
TRICAL ENGINEERS. 


THIRD ANNUAL CONVENTION AT CHICAGO, 
SEPTEMBER 27 TO 30. 


The third annual convention of the 
Association of Railway Electrical En- 
gineers was held in Chicago, IN., Sep- 
tember 27, 28, 29 and 30. Headquar- 
ters were established at the Hotel La 
Salle, the meetings and exhibits being 
held in the main banquet hall on the 
nineteenth floor. A report of the pro- 
ceedings of the meetings on Tuesday 
appeared in the ELECTRICAL REVIEW 
AND WESTERN ELECTRICIAN for October 
1 on page 678. 

The meeting was opened with the 
address of President E. M. Cutting who 
impressed on the association the value 
of remaining an independent organi- 
zation and not affiliating with the Mas- 
ter Car Builders’ Association as was 
suggested by some of the members. 
The report of the Committee on Illum- 
ination was also presented on the first 
day. This report contained a number 
of valuable tables and suggestions re- 
garding the proper selection of lamps. 

WEDNESDAY ’S SESSIONS. 

The session on Wednesday morning 
was opened with the presentation of 
the report of the Committee on Ac- 
counts and Reports. This report was 
read by F. R. Frost, chairman, and 
covers a uniform method for caleulat- 
ing and reporting the cost of car 
hehting. 

The committeee has endeavored to de- 
vise a standard, simple method of calcu- 
lating and reporting the cost of car light- 
ing so that comparisons of different sys- 
tems may be made, When considering 
dissimilar methods of lighting, all items of 
expense should be considered. To make 
such comparison complete, the figures 
should be reduced to a standard, based on 
total effective illumination and hours of 
lighting. The recommendations in refer- 
ence to reports for general purposes and 
for comparisons of similar systems embody 
the following: I. Standard unit: the 
standard units of cost shall be the car 
month and the 1,000 car miles, both units 
being shown. II. Car unit; the car month 
shall be one car equipped for service for 
one calendar month. III. Car mileage; 
this includes all mileage made by a car 
regardless of service conditions. IV. Costs; 
this includes supervision, labor, material, 
charging current required, interest and de- 
preciation on the entire investment, cost of 
power for operating head-end systems ‘and 
axle dynamos, cost of hauling the appar- 
atus and insurance and taxes. It was fur- 
ther recommended that reports of costs of 
maintenance and operation include no al- 
lowance for interest and depreciation, for 
power, for operating head-end systems, for 


haulage of electrical equipment or for in- 
surance and taxes. 


The recommendation regarding in- 
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terest and depreciation was discussed 
at some length and it was the consen- 
sus of opinion that some method should 
be arrived at whereby the cost of pow- 
er for head-end systems could be de- 
termined. The method of measuring 
the amount of fuel consumed by oil- 
burning locomotives was explained 
and it was thought that the principles 
involved could be applied to determin- 
ing the cost of fuel for head-end sys- 
tems. 

This discussion was followed by a 
highly interesting address by J. G. 
Heninger, of the National Electric 
Lamp Association on ‘‘The Illumino- 
meter in Railway Practice.’’ The ad- 
dress was supplemented with a num- 
ber of diagrams and charts and with 
an actual demonstration of a photo- 
meter. 


The speaker first reviewed the various 
methods for comparing the value of illum- 
ination received from various light sources. 
He explained how the law of squares was 
employed, the diaphram method, the meth- 
od of emploving a combination of lenses 
and the smoked-glass method. He pointed 
out the disadvantages of these methods 
and compared them with the modern pho- 
tometer. Mr. Heninger then described the 
construction and operation of the Sharp- 
Millar illuminometer. He explained how 
the instrument could be employed for meas- 
uring intensities of lights in cars, in shops, 
in stations and locomotive headlights. He 
pointed out the advantages of having ac- 
curate information regarding the engineer- 
ing features of a system of illumination 
and how this information will lead to bet- 
ter lighting. 


Following 
questions 


the address numerous 
regarding. the instrument 
demonstrated were asked... A. J. Far- 
relly, of the Northwestern Railroad 
asked as to the precautions which must 
be taken in operating the instrument. 

Mr. Heninger said’ that the voltage 
of the miniature lamps used in the il- 
luminometer should be carefully 
watched as a slight variation would 
make a noticable difference in the read- 
ings. Another precaution to be taken 
is that the instrument should be care- 
fully checked before and after reading. 

Other questions dealt with the bat- 
terv box, voltmeter and minor points 
of construction: This concluded the 
morning session. 

During recess a number of the dele- 
gates accepted the invitation of the 
Chicago Electric Club and were pres- 
ent at the regular weekly meeting of 
the latter organization. A verv inter- 
esting programme was arranged. 

The session on Wednesday afternoon 
was opened with the presentation of 
the report of the Committee on Stand- 
ards. This report was read by Secre- 
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tary George B. Colegrove. The report 
is essentially one of recommendation 
and progress and the results of the 
adoption of the recommendations of 
last year’s committee were recited. In 
addition to the report on these recom- 
mendations the report embodied fur- 
the recommendations that have not as 
yet been adopted. 

These recommendations were briefly 
discussed and the report of the com- 
mittee then adopted. Following this it 
was moved that a committee be ap- 
pointed to confer with a similar com- 
mittee from the Master Car Builders’ 
Association on matters regarding 
standardization in train lighting. 

The report of the Committee on 
Data and Information was next read 
by D. J. Cartwright, chairman. 


This committee communicated with a 
number of railroads with a view of com- 
piling data regarding train lighting. Re 
plies were received from. twenty-six roads 
and the information received was classi- 
fied as follows: The roads from which 
replies were received operate a total of 
3,629 cars equipped for electric lighting. 
Of this number 2,316 were equipped with 
the axle-generator systems and 1,313 were 
equipped with the straight storage battery 
system operating at sixty-four volts. Of 
the cars equipped for axle-generator serv- 
ice 1.800 were of the thirty-two-volt sys- 
tem and 500 of the sixty-four-volt system. 
The committee further reported that blanks 
asking for further information are being 
prepared and will be sent out to all the 
roads so that more data can be presented 
at the next meeting. 


An excellent paper entitled, * Ven- 
tilation of Railway Cars,” was then 
presented by B. A. Stowe, chief en- 
gineer, Jandus Electric Company, 
Cleveland, O. An abstract of this 
paper is presented herewith. 


CAR VENTILATION. 


Mr. Stowe’s paper was a forceful exposi- 
tion of the scientific requirements for pure 
air in passenger coaches. At present 
scarcely any attempt is made to remove 
the foul air from such coaches, which now- 
adays frequently seat eighty passengers 
and contain a free space of about 4,800 
cubic feet. Medical authorities prescribe 
a clear space of 600 cubic feet and a supply 
of 3,000 cubic feet of pure air per hour for 
each adult person. As the prescribed re 
quirement cannot possibly be met in a nec- 
esSarily compact car, it is imperative to 
provide forced ventilation, as that resulting 
from the movement of the train is too un- 
reliable. The need for ventilation is great- 
est when the train is at a standstill and 
passengers entering the car are most COS- 
nizant then of the impure condition of the 
air within it. The sense of smell gives US 
usually a guide to the presence of marked 
impurities in the air: a feeling of lassitude 
and drowsiness shows excess of carbon 
dioxide; we have no way, however, of read- 
ilv detecting the presence of disease germs 
with which the air may be laden. Even 
country air carries frequertly over 200 dust 
particles per cubic centimeter, while in city 
air the number is often 150,000 and in 
crowded tenements even 1,000,000 per cubic 
centimeter. As an effective means of im- 
proving the intolerablesconditions in rail- 
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wav cars, Mr. Stowe suggested the use of 
nine-inch direct-current exhaust fans placed 
in the back of the deck sash and communi- 
cating with discharge flues carried over the 
car roof. These tans should be wired on 
two multiple circuits, one on each side of 
the car so that either or both sets of fans 
may be used to suit wind and smoke condi- 
tions. Such a fan could displace 530 cubic 
feet ver minute, whereas a twelve-inch fan 
could exhaust 1,100 cubic feet per minute. 
Lack of room may prevent the use of the 
larger fan, however. Such a system should 
not be confined to Pullman and first-class 
cars only, but should be put on every car 
equipped with electric service. Besides the 
exhaust fans referred to, which would be 
used for ventilation regardless of the sea- 
son, Mr. Stowe would provide several elec- 
tric oscillating fans to agitate the air when 
it becomes oppressively close in summer. 
He gave a scientific explanation of the cool- 
ing effect of the breeze from an electric 
fan. In conclusion he stated that the time 
is coming when both the exhaust and os- 
cillating fans will be required and that ade- 
quate ventilation will be regarded as essen- 
tial as adequate lighting of railway cars. 


After a brief discussion as to the 
method of admitting pure air into the 
ears after the foul air had been re- 
moved by means of exhaust fans the 
Association extended to Mr. Stowe a 
vote of thanks for his paper. This con- 
cluded the day’s meetings. 

THURSDAY ’S SESSIONS. 

The session on Thursday morning 
was opened with an extemporaneous 
address on the subject of ‘‘Ventila- 
tion,” by William H. Lynch., The 
speaker endorsed many of the points 
brought out by B. A. Stowe in his 
paper on the same subject presented at 
the Wednesday afternoon session. Mr. 
Lynch spoke of several experiments he 
had carried on both in this country and 
Canada with screened openings to ad- 
mit fresh air. He was of the opinion 
however, that the present system of 
ventilation both in buildings and cars 
Was not correct. He advocated the use 
of windows to admit fresh air instead 
of admitting it in the basement, as in 
the case in buildings, and then forcing 
it to the various locations desired. 

This address was followed by the 
presentation of a paper by S. F. 
Nichols entitled ‘‘The Electric Opera- 
tion of Drawbridges.’’ 

THE ELECTRICAL ‘OPERATION OF DRAW- 


BRIDGES. 


Mr. Nichols, in his paper, brought out 
the reasons why steam engines and gaso- 
line engines were unsatisfactory for the 
operation of drawbridges. With the steam 
engine, it is necessary to keep up steam 
pressure at all times in order that a bridge 
may be drawn perhaps only a few times a 
day. Gasoline engines are but little bet- 
ter, for the engine must be kept turning 
over at a slow rate of speed and the fuel 
consumption per opening is high. As the 
engines are not reversible and will not start 
under load, a system of clutches is neces- 
sary. 

The development of the series-wound re- 


versing electric motor, however, placed an 
ideal source of power at the bridge engi- 
neer’s disposal. Electric motors may be 
placed on the most convenient parts of the 
bridge, while the operator is in such a po- 
sition that he can easily watch traffic. The 
motor is light, compact, easily reversed, 
and will for a short time carry an exceed- 
ingly heavy load. 

A modern motor-equipped bascule bridge 
uses a number of motors for its operation. 
One and sometimes two motors operate the 
moving leaf, a motor operates the front 
lock, and in some cases a motor is used to 
operate the rail lock. The motors on the 
moving leaf are equipped with an emer- 
gency brake, which is automatically oper- 
ated by a failure of the current. The 
bridge is thus held open if anything in- 
terrupts the current supply. To prevent 
accidents due to improper operation, in- 
terlocking systems have been devised. 

In closing, Mr. Nichols dealt with the 
lighting of the bridge, the desirability of 
small isolated power stations and finally 
gave a description of the swing bridge over 
the St. Louis River at Duluth, Minn. 


At the afternoon session J. R. 
Cravath delivered an address on the 


subject of ‘‘I]}umination.’’ 

Mr. Cravath spoke briefly regarding the 
principles of illumination and explained the 
term lumen, as used in illuminating engi- 
neering, a lumen being a unit of light flux. 
In providing an efficient system of illum- 
ination there are a number of things to 
be considered. The first is the measured 
efficiency that is the ratio of the light gen- 
erated by the lamps to the light received 
by a plane where it is wanted. The sec- 
ond consideration is the physiological ef- 
ficiency. Under this heading the most im- 
portant factor is glare. The speaker re- 
ferred to glare directly from a lamp and 
glare from the reflection of light on an 
article such as glossed paper, and men- 
tioned the bad effects of these conditions. 
He also spoke of contrast in lighting and 
demonstrated how this can affect the effici- 
ency of a lighting system. The third con- 
sideration is the human element. Under 
this comes the question of maintenance. 
Mr. Cravath was of the opinion that opal 
glass shows dirt quickly but may be very 
easily cleaned. The speaker then, by means 
of diagrams, indicated the positions of 
lamps in railway cars and described the 
several methods of placing lamps with 
proper reflectors to obtain the best results. 


The discussion was opened hy J. R. 
Sloan who asked in whieh plane should 
measurements be made to determine 
the efficiency of a system. Mr. Crav- 
ath replied that measurement should 
be made both on the horizontal plane 
and the working plane. 

D. J. Cartwright asked whether bet- 
ter results are obtained by placing the 
lamps over the rows of seats or along 
the center of the car. Mr. Cravath re- 
plied that it depended upon the reflec- 
tors used. 

F. R. Frost said that the advertising 
department of a railroad generally de- 
manded that the cars present a bright 
effect when standing at platforms and 
he asked if this would not be impos- 
sible where proper reflectors were used. 
Mr. Cravath said that probably enough 
light could eseape through the reflec- 


tors to light the surrounding platform. 
This discussion was followed by the 
presentation of the report of the Com- 


mittee on Train-lighting Practice. 


This report, which was read by F. R. 
Frost, covers in a complete and compre- 
hensive manner the subjects of head-end 
practice, axle-lighting practice and storage- 
battery practice. The committee collected 
data from every possible source = an‘ 
its report contained many tables and dia- 
grams which illustrate the most modern 
practice in train lighting. 


FRIDAY ’S SESSION, 

The session on Friday morning was 
devoted to a selection of the next meet- 
ing place for the semi-annual and an- 
nual meeting and the election of offi- 
cers. 

An invitation from the Washington 
Terminal Company, Washington, D. C., 
was read and it was decided to hold 
the semi-annual meeting in Washing- 
ton. Chicago was decided on as the 
place for the next annual meeting and 
the time is to be decided by the Exec- 
utive Committee. However it was 
agreed that it be early in November. 

The election of officers resulted as 
follows: J. R. Sloan, Pennsylvania 
Railroad, president; F. R. Frost, Santa 
Fe Railroad, first vice-president; D. J. 
Cartwright, Lehigh Valley Railroad, 
second vice-president J. Andreucetti, 
Chicago & Northwestern Railroad, sec- 
retary-treasurer, 


EXHIBITS. 

As mentioned in our issue last week, 
the Railway Electrical Supply Manu- 
facturers Association spared no ex- 
pense in providing a most elaborate ex- 
hibit that brought forth the highest 
praise of all in attendance. 

An interesting feature of the exhibits 
was the demonstration of the automatic 
enunciator manufactured by the Auto- 
matie Enunciator Company. The hall 
was equipped with these devices and in 
making announcements thronghout the 
convention this device was resorted to. 

The following is a partial list of ex- 
hibitors with a description of their ex- 
hibits: 


The Adams & Westlake Company showed 
many types of dry batteries and railway 
supplies, particularly adapted for railwav 
car-lighting. 

The American Pulley Company, Phila- 
delphia, Pa., exhibited a complete line of 
pulleys designed for car-lighting service. 

The Baird Electric Company exhibited 
the Baird telephone train-dispatching sys- 
tem in all of its details, and in addition 
had a complete line of separate telephones, 
switchboards and auxiliary apparatus on 
display. The telephone system was shown 
in operation and the method of dispatching 
trains by telephone pointed out. 

The Benjamin Electric Company exhihit- 
ed a complete line of reflector socket for 
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all sizes of tungsten lamps from twenty- 
five to 500 watts. Also a line of train- 
shed and outdoor tungsten fixtures, ‘“Ben- 
co” sockets and fiber-insulated, portable 
lamp guards. The company was repre 
sented by H. E. Watson and G. C. Knott. 
The Central Electric Company, Chicago, 
Ill.. had an interesting exhibit of Okonite 
wires and cables, Columbia incandescent 
lamps of all sizes, D. & W. fuses, Diehl 
car fans and several specialties of peculiar 
interest to car-lighting men. Among the 
new things shown were “BX” flexible con- 


duit made up of Okonite conductors and 
also the new 400 and 500-watt Mazda 
lamp. Particular interest was shown in 


the new type of Diehl blower fans for din- 
ine-car service. The company was repre- 
sented by J. M. Lorenz, L. G. Martin, G. 
M. Fox. H. Woodhead, and C. D. Oldham. 

The Commercial Acetylene Company 
distributed literature bearing on the sub- 
ject of train lighting by acetylene gas for 
auxiliary service. 

The Consolidated Railway Electric Light- 
ing and Equipment Company exhibited a 
line of axle pulleys of all sizes, axle gen- 
erators, generator parts and regulator pan- 
els. All of this apparatus was shown as- 


sembled and disassembled for inspection 
of the various parts. 
The Crouse-Hinds Company made an 


elaborate exhibit of receptacles, rosettes, 
sockets, various types of switches, panel 
boxes and a miscellaneous assortinent of 
apparatus of particular interest to car-light- 
ing men. 

The Cutter Company, Philadelphia, Pa., 
exhibited several types of I-T-E circuit- 
breakers. 
der various conditions and the functions of 
each type were demonstrated. In addition 
the company distributed photographs and 
literature bearing on recent installations 
of these circuit-breakers. ‘The company 
was represented by C. E. Wise. 

The Edison Storage Battery Company ex- 
hibited the Edison battery assembled in 
three different types for car-lighting pur- 
poses. A feature of the exhibit was a sam- 
ple board showing the entire development 
of the battery from the raw material to the 
finished product. The company was repre- 
sented by H. G. Thompson. 

R. and J. Dick, Ltd.. Passaic, N. J.. ex- 
hibited a full line of train-lighting belts 
and samples of Balata lamps. 

The Electric Storage Battery Company, 
Philadelphia, Pa., had on display various 
types of car-lighting batteries, “Chloride 
Accumulators,” “Tudor Accumulators,” 
portable batteries for signal work and sev- 
eral types of two-cell units used on several 
of the railways. In addition the company 
had on exhibition a complete line of bat- 
tery parts, plates, etc. The company was 
represented by G. H. Atkin and H. E. Hunt. 

The General Electric Company exhibited 
a complete line of Mazda lamps for car- 
lighting, ranging in size from 15 to 500 
watts. A feature of the exhibit of this com- 
pany was the drawn-wire Mazda lamps for 
car-lighting service. Samples of these 
lamps were distributed to active members. 
The company was represented by Henry 
Schroeder. 

The Gould Companies exhibited Gould 
storage batteries, various types and sizes 
of Gould couplers and various apparatus 
manufactured by the companies for car- 
lighting work. 

The Heany Electric Sales Company ex- 
hibited a complete line of Heany tungsten 
lamps, and Heany pure asbestos fireproof 
magnet wire. The company was represent- 
ed by Ray P. Lee. 

The Jandus Electric Company, Cleveland, 
Ohio, exhibited standard bracket fans for 
railwav-car service, also a line of exhaust 
fans and twin oscillating fans with inter- 
changeable bases. The company was rep- 


These were shown operating un-. 
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resented by B. A. Stowe, assisted by W. L. 
Comisky and C. W. Beach. 

The Luitweiler Pumping Engine Com- 
pany had on exhibition a working model 
of its electric pump for railway purposes. 
The company was represented by Mr. Wil- 
liams. . 

The New York Leather Belting Company 
exhibited a full line of belting and belting 
samples for car-lighting work. f 

The National Electric Lamp Association, 
Cleveland, O., showed a complete line of 
high-efficiency incandescent lamps. The 
Mazda types included the regular round and 
medium bulb for both 220 and 110 volts 
in sizes ranging from sixteen to 500 watts. 
The low-voltage lamps embraced the reg- 
ular train lighting and miniature lamps. A 
new and interesting feature of the exhibit 
was the display of Mazda drawn-wire lamps 
shown principally in train-lighting sizes. 
There was also a full line of tantalum lamps 
of all sizes shown. Those in attendance in- 
cluded C. W. Bender, H. J. Raymond, and 
S. J. Banks, representing Fairbanks, Morse 
& Company, distributors for the Monarch 
Incandescent Lamp Company. 

The Oneida Steel Pulley Company exhib- 
ited @ complete line of steel pulleys in var- 
ious sizes for auxiliary lighting work. 

Pyle National Electric Headlight Com- 
pany had on exhibition a standard electric 
headlight which was shown in operation 
during the convention. 

The Safety Car Heating and Lighting 
Company exhibited regulator panels, axle 
generators and an elaborate display of fix- 
tures and brackets for car-lighting. Also 
a miscellaneous assortment of accessories. 

The Tipless Lamp Company, New York, 
N. Y., showed its type G-18 tipless tung- 
sten Iamps in units of twelve, sixteen and 
twenty-candlepower. The company was rep- 
resented by R. S. Carrick. 

The United States Light and Heating 
Ccmpany showed a Moskowitz thirty-volt 
generator, thirty-watt regulators and sixty- 
volt regulators, Bliss type “O” thirty-volt, 
fortv-ampere generators, with standard 
Pullman generator regulators, a complete 
line of National battery plates and miscel- 
laneous supplies. A feature of the exhibit 
was the new chain oiler demonstrated for 
the first time. The company was repre- 
sented by J. Allen Smith, W. P. Hawley, 
and W. F. Bower. 

The Watson Insulated Wire Company 
exhibited a complete line of Kerite wires 
and cables, samples of crude rubber, and 
literature bearing on these products. 

The Western Electric Company, Chicago. 
Ill., exhibited interphones for railway shops 
and offices, a number of Mazdaliers, Haw- 
thorn flaming arc lamps, and a full line of 
Mazda lamps for train-lighting service. The 
company was represented by G. H. Porter. 

The Westinghouse Electric & Manufac- 
turing Company exhibited a complete line 
of wire type tungsten lamps shown in sizes 
ranging from fifteen to 500 watts. A feat- 
ure of the exhibit was a case in which were 
shown the several parts that enter into 
the manufacture of tungsten lamps, includ- 
ing ores and salts of tungsten. There was 
also an exhibit of tungsten filaments up 
to seventy feet in length. The company 
was represented by T. J. Wahling, B. F. 
Fisher, Jr., J. M. Schilling, R. F. Moon and 
L. M. Pyle. 

The Willard Storage Battery Company 
exhibited a complete line of standard bat- 
teries and battery parts. The company 
was represented by T. A. Willard, R. Nor- 
berg, W. E. Ballentine, and IL. Sears. 

———_—___----- 


Anglo-Japanese Exhibition. 
An <Anglo-Japanese Exhibition will 
be held at Rusholme, Manchester, En- 
gland, November 26 to January 21 next. 
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RADIOLOGY AND ELECTRICITY. 


REPORT OF THE INTERNATIONAL CONGRESS 
AT BRUSSELS. 


The International Congress of Radi- 


"ology and Electricity was held at Brus- 


sels, September 13, 14 and 15, and was 
presided over by Professor De Heen, of 
Liége University. Scientists from all 
parts of the world were present, and 
many valuable papers were read deal- 
ing with radioactivity, Roentgen rays, 
and electrical subjects. Among the 
papers presented, the following are 
worthy of note: 
E. Rutherford presented a 


REPORT ON RADIUM STANDARDS. 


It would be of high utility to adopt an 
international standard of radium; two pro- 
cesses now permit the easy measurement 
of radioactive bodies, the gamma-rays method 
and the emanation method and two stand- 
ards would be necessary: a determined 
quantity of pure radium (two or three milli- 
grams) contained in a sealed tube would 
be used for the preparation of secondary 
standards in the gamma-rays method; a 
solution of pure radium (containing 10-6 
milligrams per cubic centimeter) would be 
used for the emanation method; the prepa- 
ration of the standards (fundamental and 
secondary) would be carried out by a cen- 
tral committee. 


A paper was read by P. Lenard, en- 
titled 
RADIOACTIVE) MEASUREMENTS AND UNITS, 


The author thinks that most perfect 
measuring instruments now available are 
the emanometer described by Professor 
Becker, for use in the emanation method, 
and the decadometer, as built by Dr. C. 
Romsauer, by means of which the curves 
of decay are traced; such instruments are 
used at the Radiological Institute; their 
use should render it possible to define prac- 
tical units. 


THE EMANOMETER. 


was described by A. Becker. 


The apparatus is formed of an electro- 
meter and a vessel, connected with each 
other by means of a rubber tube; the elec- 
trometer is of the quartz-fiber type; it is 
surmounted with a cylindrical condenser 
containing a central stem connected to the 
quartz fiber; a little electromagnet permits 
breaking this connection. The vessel is 
filled with a given volume of the liquid to 
be measured, and then sunk in a water 
basin; the cocks, at the bottom of the ves: 
sel, are then opened, the radioactive gas 
being so let into the electrometer, where 
it acts upon the quartz fibers; when the 
vessel is entirely filled with water, a contact 
is established in said vessel, so closing the 
circuit of the electromagnet, which in turn 
breaks the electrical connection between 
the fibers and the stem of the condenser, 1N 
order that the induced activity should not 
introduce errors, the emanation is forced 
through an electrical field; for the same rea 
son, surfaces where this induced activity 
could deposit are reduced to a minimum and 
the stem is charged to a convenient poten- 
tial. The dimensions of the emanometer hav- 
ing been fixed. it would be easy to define 4 
unit: this emanation unit would be the 
quantity contained in a liter of water giv- 
ing a fall of one volt in>the emanometer. 


October 8, 1910 


This was followed by a deseription 
by C. Ramsauer of 


THE DECADOMETER. 


The principle involved is the automatic 
comparison between the saturation current 
to be measured and a current through an 
air resistance under a given pressure, The 
external casings of the activity apparatus 
and of the comparison chamber are con- 
nected respectively to a 200-volt battery 
and to earth, the internal electrodes of said 
apparatus being connected with each other 
and to the electrometer; switches are pro- 
vided in order that the connectors should 
easily be commutated or broken and the 
radioactive body is introduced in the ac- 
tivity apparatus; the electrometer is fitted 
with a microscope and an automatic regis- 
tering device. S being the saturation cur- 
rent in the activity apparatus, v the volt- 
age at the electrometer, and i the current 
in the comparison chamber, r will go until 
i= N; V being the corresponding voltage 
as measured at the electrometer. We shall 
have: S—f (Vv) andi-f (r). The air re- 
sistance is maintained between limits where 
Ohm's law holds, and the resistance meas- 
ured, so that S = VR; from these relations 
may be deduced the time T, which is neces- 
sary for V to be attained. The automatic 
recorder registers the curves of decay. 


B. Szilard described an apparatus 
for the 


MEASUREMENT 


The principle is to discharge a condenser 
and to measure the residual charge; the 
condenser is formed by the apparatus itself 
and is charged by means of a small Ruhm- 
korff coil, fitted with a valve so as to be 
unipolar; the discharge takes place in an 
ionization chamber, in the vicinity of the X- 
rav apparatus, and connected to the instru- 
ment by means of a wire mounted on in- 
sulators made of hard rubber. A small 
needle mounted on a pivot and submitted 
to the directive action of a horseshoe mag- 
net, serves as an indicator; it is fitted with 
an aluniinum pointer. The author proposes 
to use as a radiation unit the quantity able 
to produce one million ions in the receiver 
having one cubic centimeter capacity; this 
unit he calls a mega-ion. Calibration of the 
instrument would be made by means of 
uranium oxide. 


W. Duane presented a paper entitled 


ENERGY OF RADIUM RAYS. 


After negative trials with a bolometer, a 
radiometer and a thermo-couple, the author 
has obtained interesting results with a dif- 
ferential air thermometer and a calorime- 
ter; with the air thermometer the meas- 
urements were not completed; with the 
calorimeter the author has observed that 
the beta and gamma rays exert no visible 
effect, while the alpha rays carry with them 
a quantity of energy which can be meas- 
ured even at the end of their travel. He 
hopes to be able to measure this energy 
along the path of motion. 


OF X-RAYS. 


In a paper by Makower, Russ and 
Evans, it was shown that radium B 
carries the atomic charge of electricity, 
whereas the alpha particle from ra- 
dium A carries twice this charge. 

A. W. Conway read a paper entitled 

THE THEORY OF THE CONDUCTING 


ELECTRON, 


Some phenomena seem to indicate that 
the electron does not possess such a sim- 
ple combination as was assumed by Abra- 
ham and Bucherer: the author reports on 
requirements made at the Royal Irish Acad- 


emy in order to study the possibility of more 
complex electrons, 


H. Geitel presented a paper upon 
‘‘Photoelectrice Sensibility of Minerals.’’ 


PHOTOELECTRIC SENSIBILITY OF MINERALS. 

Elster and Geitel observed long ago the 
photoelectric sensibility of vanous minerals. 
Taking into account similar facts observed 
by Goldstein and Geitel on the photoelectric 
sensibility of bodies submitted to radium 
or cathode rays and the work of Siedentorpf, 
they now explain the phenomenon by the ex- 
posure of said minerals to radioactive sub- 
stances in the soil. 

C. G. Barkla delivered a paper en- 
titled 

X-RAYS AND MATTER. 

The transmission of Röntgen rays through 
matter is much simpler than is generally 
believed; each element, when submitted to 
X-rays has a characteristic spectrum of 
radiations excited by the primary radiations; 
when the spectrum has been recognized, it 


is easy to foresee the X-ray phenomena, the 
properties of light and X-rays are similar. 

A paper by W. Wien was entitled 
POSITIVE AND NEGATIVE IONS IN CANAL 

RAYS. 

A study of the electric and magnetic de- 
viation of positive and negative ions in Oxy- 
gen, hydrogen, nitrogen and iodine shows 
that both kinds of rays consist of ions in 
motion. Mercury and hydrogen act on oxy- 
gen in such a way that the production of 
positive ions is accelerated; no effect of this 
kind is observed with nitrogen; with iodine, 
the positive rays are much stronger than 
the negative ones. 


WwW. H. Bragg read a paper dealing 
with ionization. 


IONIZATION BY X-RAYS AND BETA RAYS. 


The ionization is not a direct effect, but 
an indirect one and it is possible to deter- 
mine the length of travel of the beta and 
cathode rays in metals. 


The title of a magnetie paper by P. 
Weiss was 
DIRECT DETERMINATION OF THE MOLECU- 


LAR FIELD. 


The hypothesis of the molecular magnet- 
ic field is very convenient for the calcula- 
tion of the phenomena in the ferromagnetic 
media, although it is not sufficient for the 
exact representation of the properties of 
the magnetic metals; the author has tried 
to improve the method and has arrived at 
a process by means of which the molecular 
field may be generally calculated. 


C. E. Guye also presented a paper 
dealing with magnetization. 


RELATION OF MAGNETIZATION TO 
FREQUENCY. 

The current of a high-frequency alterna- 
tor (300 to 1,200 cycles), is sent through 
the winding covering a ring of 0.04-milli- 
meter iron wire; a thermo-ammeter meas- 
ures the current; a secondary winding, made 
of manganin, is connected to a Wulf quartz- 
fiber electrometer; in this way the only 
magnetic action is due to the primary cur- 
rent. The secondary winding is divided in 
four parts, which are connected in the fol- 
lowing way: for a frequency 300, four parts 
in series; frequency 600, two parts in series: 
frequency 1,200, all in parallel: it is shown 
that the deviation at the electrometer is 
equal for all frequencies. 


A paper on ‘‘Electrostatic Measure- 
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ments’’ 


ski. 
ELECTROSTATIC MEASUREMENTS. 


By measuring the repulsive forces be- 
tween the parts of an electrified body, the 
author has recognized that the electrostatic 
theories based on the formula F=2-xe for 
the electrostatic tension are not in accord- 
ance with reality; the electrostatic forces 
are not perpendicular to the surface of the 
conductor; De Heen’s theory seems more 
correct. 


A. Korn described the transmission 
of photographs and reported upon the 
Various processes of telephotography 
now in use. Trials are being made 
between Berlin and Paris with record- 
ers, permitting a photograph 13 by 1s 
centimeters to be transmitted in twelve 
minutes. 

A paper was presented by R. Gold- 
schmidt deseribing an apparatus for 
generating sustained waves. 


was presented by S. Pienkow- 


LIQUID-ELECTRODE GENERATOR OF NUS- 
TAINED WAVES. 


The arcs are produced between two jets 
of mercury crossing at right angles in two 
parallel planes: the arcs are inclosed in a 
tube which may be filled with neutral gas 
(nitrogen, for instance); the liquid is set in 
continuous circulation by means of a 
pump; the electrode surfaces being always 
fresh and cold, the waves generated are 
perfectly steady; this process is conse- 
quently very convenient for the transmis- 
sion of speech. Trials are now in progress 
with such an apparatus in which the mer- 
cury jets are submitted to the control of 
telephone diaphragms connected to a cir- 
cuit including a microphone transmitter: 
the diaphragms, whose vibrations are ex- 
cited by the currents which the transmitter 
controls, carry the tubes through which the 
mercury is ejected; the flow is thus modified 
in accordance with the sound vibrations 
acting upon the transmitter. 


H. Guillemmot read a paper upon 
“The Effect of the New Radiations 
Upon Plants,” in which attention was 
called to the influence exerted by 
alpha, beta, gamma and X-rays upon 
the vegetable cell. The author has 
shown that the action of X-rays upon 
a seed is similar to that of light, a 
destruction of the germ by oxidation. 

A paper by P. O. Pedersen on ‘‘Res- 
sonance in Coupled Oscillating Cir- 
cults’? was a mathematical study not 
susceptible of being abstracted, 

On the motion of Professors Ruther- 
ford of England and Duane of the 
United States, it was decided to con- 
stitute a grand committee, charged 
with the detailed investigation of the 
choice and preparation of primary and 
secondary standards in connection with 
radium and the determination of the 
price of such standards. It was finally 
resolved that Mme. Curie, who was 
present at the Congress, should prepare 
a standard of twenty» milligrams at 
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the expense of the International Com- 
mission on Radiology, this standard to 
be deposited at Paris in the laboratory 
of Mme. Curie. In accordance with 
this standard the Commission would 
then cause the secondary standards to 
be distributed to the affiliated labora- 
tories. It was further decided that a 
standard measurement should be 
created to fix the amount of the eman- 
ations, and it was resolved to call this 
standard a ‘‘millicurie.’’ 

The congress appointed an Interna- 
tional Commission constituted as fol- 
lows: Physics and chemistry—Mme. 
Curie, Messrs. Rutherford, Werschaf- 
felt, Van Aubel, Righi, Wien, Exner, de 
Heen, Boltwood and Daniel. Medical 
sciences—Messrs. Dean, Butehers, Ber- 
gonie, Lester, Leonard, Lutwig, His, 
and Bayet. 

—__——»-—____—_ 
Utilizing Black Smoke. 

In Brussels, Malines, and other Bel- 
gian towns, says the Enginecr and Iron 
Trades Advertiser, a novel method of 
not only getting rid of smoke, but turn- 
ing it to good account, has recently 
been employed. The smoke is driven 
by a ventilating fan into a filter filled 
with porous material, over which a 
continuous stream of petroleum, ben- 
zine, aleohol, or sowe liquid hydro- 
earbon flows. 
smoke is entirely suppressed, while the 
filter yiclds a gas of great heating pow- 
er, which can be used for domestic pur- 
poses and for driving gas engines. The 
filtering material itself also becomes 
a good combustible during the process. 


— eue 


Livery Company to Use Electric 
Power. . 

The Denver Omnibus and Cab Com- 
pany has undertaken to electrify its 
establishment and will use a total of 
150 horsepower in three-phase current, 
including feed grinders, clipping ma- 
chines, elevators, ete. A transformer 
room has been provided in the com- 
pany’s building, where 2,200-volt cur- 
rent is stepped down to 220 volts for 
power purposes. A three-wire 220-110- 
volt lighting system is used. 


—— ee 


Electric Pumps for Waterworks. 

The new Leeper Park pumping sta- 
tion for the waterworks at Mishawaka, 
Ind., which is now nearing completion, 
will employ electrically driven pumps 
which will increase the daily output of 
water to 18,000,000 gallons. 


The result is that the 


THE FUTURE OF THE CENTRAL 
STATION.’ 


BY THOMAS E. MURRAY. 


When the first central stations were 
started in the early eighties, the field 
of immediate commercial application 
for the electric current was limited to 
electric lighting. In fact, the earlier 
stations were divided into two clearly 
defined classes; those for are lighting 
and those for incandescent lighting and 
in the period 1882-1884 the attempts to 
supply the two kinds of illumination 
from a common distributing system 
were not commercially successful. The 
design of the stations and the types of 
steam machinery and of the generating 
and distributing apparatus were radi- 
cally different in the two kinds of sta- 
tions and incandescent-lighting serv- 
ice from are stations achieved as little 
extension as arc-lighting service from 
the ineandescent-lighting stations. 

The introduction of the multiple are 
lamp in 1886 brought about a co-ordi- 
nation of the two forms of lighting, and 
the development of the electric motor, 
about the same time, for operation on 
constant-potential circuits, made the 
operation of light and power service 
practicable from a cominon distributing 
system. ' 

The joint operation of electric trol- 
ley roads and electric lighting systems 
from a common station was of course 
always entirely practicable as far as 
steam supply in common was concern- 
ed, and the joint use of the same en- 
gine was also practicable to a certain 
extent, but the fact remains that, 
speaking of the period 1890-1895, joint 
stations for electrie lighting and elec- 
tric-trolley service were unusual in this 
country and not practice 
abroad. 

A step ìn the evolution of the cen- 
tral station was made possible through 
the development of the polyphase sys- 
tem of alternating-current generation 
and distribution, but the central sta- 
tion had to await the appearance of 
the rotary converter before it could 
avail itself of the new potentiality for 
expansion. 

ELECTRIC LIGHTING. 

Electric current was sold at first on a 

lamp-hour basis, then by the ampere- 


common 


1Presidential address at the twenty-sixth 
annual meeting of the Association of Edison 
Illuminating Companies, Frontenac, N. Y Sep- 
tember 6, 1919; abridged. ees 
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hour, and is now generally sold on a 
kilowatt-hour basis. The lamp-hour 
basis was logical at a time when prac- 
tically all incandescent lamps were of 
a uniform efficiency and represented a 
fairly definite unit of illuminating val- 
ue. Today these conditions no longer 
prevail and we have different efficien- 
cies in the several sizes of carbon lamps 
and still wider variations resulting 
from the introduction of Gem, tanta- 
lum and tungsten lamps. .The lamp- 
hour unit is rendered of still less com. 
mercial applicability. when applied to 
current for arc lamps, flame-are lamps 
and mercury-vapor lamps. But, in go- 
ing over to the new and now almost 
universal kilowatt-hour basis of charge, 
the lighting companies voluntarily 
handed over to the consumer all of the 
advantages accruing from improve- 
ments in lamp efficiency, leaving to the 
station only the advantages accruing 
from the extension of its business. 
Where the improvement in efficiency 
was so great, as in the case of the tung- 
sten lamp, it was to be expected that 
there would result a reduction in the 
current sales. The tendency to imme- 
diate and large reduction in the output 
was limited in its -effect only by the 
restraining influence of the higher cost 
of the new lamps, but this retarding 
influence was diminished by the liberal 
lamp-renewal policy pursued by the 
central stations. The result has been, 
in some cases, a reduction in the kilo- 
watt-hours sold, and in many cases a les- 
sened rate of increase in ‘the output. 

It is true that in many cases, notably 
stores, where the saturation point of 
intensity of illumination has not been 
reached, the tendency has not always 
been to reduce the current consump- 
tion to a minimum, but in part toward 
an increased quantity of light. There 
is evidence now of an improvement in 
the conditions and the ultimate effect 
cannot fail to be a marked growth in 


‘the lighting business. The ultimate ef- 


fect on the central stations will be alto- 
gether beneficial, due to the lowered 
cost of the service to the consumer and 
to the great improvement in the color 
of the new illuminants, and there is 
every prospect that  metal-filament 
lamps will, in the future, be less fra- 
gile, and will have a longer life. 

The effect on the station business of 
new developments in the arc-lighting 
field, such as the flame-are lamps, me- 
tallic-electrode lamps and mercury-V8- 
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por lamps has not been notable, al- 
though there is a distinct tendency to 
displace the reliable but inefficient in- 
closed-are lamp by single high-candle- 
power tungsten lamps or clusters of 
smaller lamps. Where such a substitu- 
tion has taken place it usually results 
in a reduction in the current consumed 
by the installation, of from 25 to 50 
per cent. 

The improvements referred to have 
made possible the entering of a field 
which electric lighting companies have 
always coveted, minor-street illumina- 
tion. The high load-factor of this serv- 
ice makes it particularly attractive, al- 
though the high investment costs and 
the political complications which often 
jeopardize the permanency of the spe- 
cial investment necessary, may act as 
a deterrent. The stations are fully 
alive to the vast possibilities for ex- 
tensions which purely residence light- 
ing presents, with its long-hour use of 
the maximum demand. 

In the lighting field the industry can 
look forward with confidence to a 
broadening of its activities and to a 
vigorous and healthy growth, as the 
saturation point of supply to a given 
territory is far from having heen 
reached and the extent of territory 
which it is commercially practicable to 
serve is continually expanding. 

ELECTRIC POWER. 

The ever widening range of commer- 
cial applications of the electric motor 
and the increasing appreciation of its 
efficiency, economy and convenience, 
have produced an enormous increase in 
the station output delivered to power 
users, and the possibilities of further 
expansien in the supply of power ap- 
pear to be without limit, new applica- 
tions for the electric motor being de- 
veloped daily. 

The station power business is devel- 
oping at an increasing rate as com- 
pared with the lighting business and 
the reduction in rates to large users 
made possible by reduction in operat- 
ing costs under the favorable load-fac- 
tors of this service, have provided a 
wide field of extension for power serv- 
ice. The wholesale customer in fac- 
tory, loft and office building, with his 
extensive electric elevator installations 
and individual and group motor-drive 
to all kinds of manufacturing machin- 
ery, has represented one limit of the 
field, while the householder with his 
automatic elevator, vacuum cleaner, 


electric fan, washing machine and 


` other minor household applications, has 


occupied the other limit, and in both 
directions the prospects for expansion 
seem to be excellent. 

It is a common observation in cities 
located on the water front, where there 
is considerable shipping activity, that 
provisions for the handling of freight 
and merchandise are either entirely 
wanting or they are of a very primitive 
character. As a striking example, the 
New York City water front along the 
North and East Rivers may be cited. 
Here, notwithstanding continued active 
canvassing and coneentrated effort in 
the direction of stimulating the instal- 
lation of efficient and economical hoist- 
ing and conveying apparatus, the re- 
sponse has been very slow, and far be- 
hind the rate of improvement manifest- 
ed in any other direction of power ap- 
plication. A notable improvement, 
however, has been manifest within the 
last year. In European shipping ports 
this service is splendidly taken care of 
by extensive harbor works, which in- 
elude not only commodious modern 
fireproof docks and piers, but adequate 
provision for cranes, hoists and con- 
veying apparatus of all kinds, controll- 
ed either by a comprehensive com- 
pressed-air distribution or by distrib- 
uted electric power. . 

The application of electricity to the 
operation of city pumping stations, 
high-pressure fire service, the eleetrifi- 
cation of railroad terminals and the 
operation of trolley lines and subway 
systems, are but a few of the many 
directions in which central-station pow- 
er service may be extended. 

Electrice welding, electric rock drills 
and percussion tools, electric hoists for 
building construction, all represent still 
undeveloped fields of. application for 
electric power. 

A direction of expansion in the serv- 
ice, presenting large possibilities, is the 
sale of current for the charging of stor- 
age batteries, especially in connection 
with heavy trucks and light delivery 
wagons, as well as the several types of 
pleasure vehicles. In this connection 
a difficulty presents itself, namely, the 
provision of proper garage and repair 
and maintenance facilities. While it 
is practicable for very large users, such 
as great department stores, to maintain 
properly equipped garages of their own 
to take care of delivery systems involv- 
ing fifty to one hundred or more ve- 
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hicles, and providing for competent, 
expert supervision in the handling of 
the batteries and electric equipment of 
the vehicles, such thorough-going main- 
tenance is not available through the or- 
dinary garage. This difficulty is em- 
phasized in connection with the main- 
tenanee. of the batteries themselves, 
Which cannot be put in the hands of 
the ordinary mechanie and much less 
in the hands of the layman and, in or- 
der to obtain the best results in the life 
of the battery and daily mileage, the 
batteries must be operated under the 
watehful care of an expert. It is prob- 
able that, as batteries become cheaper 
and of reduced weight for a given ca- 
pacity, there will be a large expansion 
in the business of charging storage bat- 
teries and it may become necessary for 
the central stations to finance and per- 
haps even operate garages at conven- 
ient points in their territory. 
ISOLATED PLANTS. 

If the economie theory on which the 
existence of the central station is pred- 
icated, is sound, then there should be 
no room for private plants in our large 
cities, excepting under very unusual 
conditions. It is absolutely essential to 
the success of the station that it should 
be in a position to compete successfully 
with the isolated plant, and the extent 
to which they flourish and increase in 
numbers is an index of unfavorable 
operating conditions on the part of the 
station, or lack of flexibility in its rate 
schedules. 

Large factories and industrial estab- 
lishments having mechanical help and 
requiring steam for manufacturing as 
well as heating purposes, present a 
problem calling forth all the resource- 
fulness of the station manager. While 
it may often be difficult, under adverse 
conditions, to make out a case and to 
enable a rate to be quoted that is suff- 
ciently low from the standpoint pure- 
ly of the cost of the service, yet the 
value of the added income, the favor- 
able effect of the increased output, the 
improvement of the Joad-faector and 
widening of the diversity-factor, are all 
elements of advantage to the station 
which should be considered before the 
business is turned down. Central-sta- 
tion service can be expanded through 
the elimination of the isolated plant 
and the successful station will pursue 
a vigorous and aggressive policy to- 
ward the assimilation of this class of 
business. 
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ELECTRIC HEATING. 

This field is full of promise and ca- 
pable of large extension. The house- 
hold heating appliances in use have 
been confined to small objects, and 
‘while they do not amount to much as 
far as current consumption is con- 
cerned, they constitute, on account of 
their great convenience and effective- 
ness, a very important incidental ad- 
vantage of central-station service. 

NEW APPLICATIONS. 

Attention has frequently been called 
to the importance of the load-factor in 
station economics and the statement has 
often been made that as much as twen- 
ty-five per cent of the station capacity 
is used less than 100 hours per year, 
these hours occurring within a period 
of about three months. How to active- 
lv employ the idle generating and dis- 
tributing apparatus throughout the 
year, filling out the vallevs of the daily 
and vearly load curves, is a subject 
which has engaged the best thought of 
eentral-station managers for a long 
time past. 

The requirement. that such demands 
should be in the immediate vicinity of 
the station had formerly to receive 
careful consideration, but with the ex- 
tension of high-tension transmission 
this limitation need no longer be im- 
posed. Sueh applications as the salt 
industry in Detroit and some copper 
refining and other electrolytie processes 
elsewhere are examples in point, but on 
the whole no important industry has 
yet appeared that could utilize that 
valuable potential by-product of the 
station—off-peak generated current. 

The proposition of combining the 
manufacture of artificial ice with station 
service is not a new one and the advan- 
tages resulting from such a combina- 
tion have received consideration both 
from the engineering and the commer- 
cial side. That the possibilities have 
been properly appreciated particularly 
in the case of our large cities and pros- 
perous communities may admit of some 
doubt. 

The conditions which determine the 
best location for an ice-making plant 
are not dissimilar from those that re- 
ceive consideration in determining up- 
ona favorable site for a central station. 
The power required for the operation 
of the plant and the handling of the 
ice on a large scale is about fifty kilo- 
watt-hours per ton of ice. To supply 
New York and immediate vicinity with 
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all the ice it consumes, would require an 


energy consumption amounting to some- | 


thing like 250,000,000 kilowatt-hours 
per year. The station capacity required 
would be about 50,000 kilowatts, or a 
demand during the months of heavy 
lighting and power load, of about 8,500 
kilowatts. This could be reduced to 
zero during the lighting peak of two or 
three hours in the winter months by the 
provision of a small brine storage ca- 
pacity. 

The daily load-factor of such an ice- 
plant would be very high and would 
notably inerease the load-factor of the 
station supplying it with electric power 
to drive the ammonia compressors, 
pumps and cranes. 

It would appear therefore that the 
power necessary to operate the ice 


plant could be obtained with a very | 


small extra central-station investment 
and at a very low production cost. Neg- 
lecting the small extra station invest- 
ment it is estimated that the cost for 
current, if figured at one cent per kilo- 
watt-hour, would represent about 60 
per cent of the total operating expenses 
of the ice-plant (exeluding all interest 
on investment, depreciation and fixed 
charges), and at one-half cent per kilo- 
watt-hour the cost of enrrent would 
represent approximately 40 per cent of 
the operating cost of the plant. 

It has been estimated that the total 
ice consumption in the United States 
is now approximately 35,000,000 tons 
per annum of which 25,000,000 tons is 
natural ice and 10,000,000 tons ma- 
chine-made ice. 

Statisties for the city of Cincinnati 
show that of the total ice consumption 
in the year 1889, 76 percent was of nat- 
ural ice and 24 per cent machine-made 
ice, While in the year 1905 only 10 per 
cent was natural ice and 90 per cent ar- 
tifieial ice. 

Artificial-ice production is at pres- 
ent carried on in small plants with lim- 
ited output, the United States Census 
figures showing the average capital in- 
vested per plant to be only $50,000 
with an annual output of the value of 
about $20,000. 

These rough figures show that ice 
making satisfies a number of the con- 


ditions previously noted as being re- 


quired of an allied industry that might 
he developed to absorb the extra output 
which the station could produce with- 
out additional investment. and it is at 
least worth the careful study of the 
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managers operating stations located in 
the larger cities. | i 

It appears, therefore, that the sup- 
ply of current for electric lighting, for 
which central stations were first estab- 
lished, is destined to expand, that a 
still larger extension is probable in the 
direction of applications of industrial 
power, that electric heating is of rel- 
atively small immediate importance and 
is not likely to make large demands up- 
on the station in the near future, that 
new and still undeveloped applications 
are likely to cause large demands for 
eurrent and that central stations oper- 
ating independently or in some kind of 
productive combination with allied 
service have in store for them a future 
development as important as that of 
any other line of industrial enterprise. 

eo 


Russian Consular Reports. 

It is given out semiofficially, says 
Consul-General John H. Snodgrass, of 
Moscow, Russia, that the Ministry of 
Commerce and Industry has organized 
a Bureau of Information and Reference 
for the dissemination on a large scale 
of information concerning foreign com- 
merce, with the view of enlarging Rus- 
sian trade throughout the world. 

The Bureau will publish special bul- 
letins, to be sent out to all trading and 
commercial organizations, boards of 
trade, and to all. firms interested in 
Russia’s foreign and domestic com- 
merce, the main material for these pub- 
lications being obtained from the re- 
ports of consular officers. All consu- 
lar correspondence relating to commer- 
cial matters will be concentrated in the 
Ministry of Commerce and Industry, 
from whom the consular officers will 
receive immediate directions and 1M- 
structions as to their guidance on all 
leading questions. Besides this, the Bu- 
reau will receive contributions from the 
agents of the Ministry of Finance, who 
will soon be transferred to the Min- 
istry of Commerce and Labor. 

As far as it is in its power to do $0. 
the Bureau will take up subjects and 
questions pertaining to domestic and 
foreign trade and commerce, particu- 
larly those matters tending to increase 
the export of Russian produce and 
manufactures in a given foreign coun- 
try, based upon systematized and class 
fied data contained in the various Con- 
tributions, whether they be from the 
consular representatives or from unoffi- 
cial sourees. 
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Electrical Notes From Great Britain. 


September was the month of several 
interesting conferences. Beside the 
annual gathering of the British Asso- 


ciation for the Advancement of Science, 


which was held in Sheffield, there have 
been two tramway conventions in which 
English tramway officials have been in- 
terested, and the meeting of the Iron 
and Steel Institution at Buxton. 

Two papers of electrical value were 
brought before the Iron and Steel Insti- 
tute during its meeting (September 26 
to 30). One of these was read by J. J. 
Elink Schuurman, of Baden, Switzer- 
land, on ‘‘The Utilization of Electric 
Power in the Iron and Steel Industry: 
With Special Reference to the Economi- 
cal Speed Regulation of the Motors.”’ 
An abstract of this paper will be given 
in a later issue of the ELectrican RE- 
VIEW AND WESTERN ELECTRICIAN. 

The other paper was on ‘‘Electrie 
Steel Refining.” by D. F. Campbell, 
London. For more than sixteen months 
single furnaces have been producing 
over 200 tons per day, and the author 
said it was obvious that the field for 
the process had widened, and many 
electric furnaces were in eonstruction 
or in operation in England. He regards 
the electric furnace as being especially 
suitable, and sure of wide adoption, for 
any class of work in which raw materi- 
als of a high degree of purity are now 
To his mind there is little doubt 
that erucible steel, Swedish billets, and 
products of intermediate quality, such 
as are used for the Sheffield trade and 
by tube makers of Staffordshire and 
South Wales, can be economically re- 
Placed by steel refined by electricity, 
and made in Middlesbrough, Cumber- 
Jand, or the larger steel works in the 
Sheftield and Rotherham districts. The 
use of the electric furnace was not like- 
ly to become general for steel-rail man- 
ufacture at the present time, except in 
tases where the conditions are exeep- 
tional, such as, for instance, South Chi- 
cago, where the economie conditions, 
notably the scarcity of good Bessemer 
ores and the demand for better rails, 
have influenced matters. Wm. Camp- 
bell later stated that in the electric fur- 
nace almost any degree of refining 
could be economically effected, and the 
removal of sulphur, phosphorus, and 
oXygen was especially easy. 


used. 
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By Our British Correspondent. 


The rarity of blow holes in electric 
steel when properly made was men- 
tioned. <As to the cause of these trou- 
bles, it was well known that any ingot 
of steel when placed in a vacuum 
evolves mtrogen, and this is about 
equally true whether it be made in the 
crucible, the Bessemer converter, or the 
electric furnace. Blow holes contain 
nitrogen, but this is probably not the 
cause. It is far more probable that 
they are due to the combination of 
oxides with the carbon in the process 
of cooling, and that the carbon monox- 
ide so formed at a high temperature 
causes blow holes in the cooling steel, 
and owing to the diminution of vol- 
une of the carbon monoxide on cooling, 
a partial vacuum is formed, and nitro- 
ven is sucked into the blow holes. In 
electric steel, oxides do not oecur in 
any quantity and consequently the 
prime cause of blow holes is reduced. 
Further, the quality of electrically re- 
fined steel is better than a material of 
similar chemical composition made in 
any oxidizing furnace. This is prob- 
ably due to the reducing conditions 
under whieh it is finished. 

The various conditions affecting the 
question of cost of applying the process 
were stated. some figures given being 
based chietly on Héroult furnaces in 
America, England, Germany and 
France, as this type had been widely 
adopted an@® single furnaces were now 
refining as many as 250 tons per day. 
Mr. Campbell went on to allude to the 
readjustment in the steel trade that 
would follow the adoption of electrice 
refining in England. As soon as the 
Sheffield steel smelter has beeome aec- 
quainted with the process, and aceus- 
tomed to the working of electric fur- 
naces, electrically refined steel will 


largely replace ordinary erucible steel, 


as has already happened in Germany 
and America. Large crucible plants 
and smal open-hearth furnaces en- 
gaged in the manufacture of small aud 
intricate castings, such as motor-car 
parts, ete., may be replaced by electric 
furnaces, because the high degree of 
fluidity and dead melt obtained is espe- 
cially advantageous. “‘In many cases 
manufacturers of axles, guns, and tubes 
will abandon the use of Swedish raw 
materials, and refine steel made from 


low-grade ores, thus reducing the value 
of high-grade ore deposits and the quan- 
titv imported; for, by the use of elec- 
tricity, Cleveland stone will produce a 
steel equal to the best hematite ores. 
The capacity of many Talbot and basic 
open-hearth plants will be increased 
and the quality of the product im- 
proved, while much of the power that 
is now going to waste will be utilized 
for steel refining. 
The tramway conventions to which 
references is made above are, the annu- 
al convention of the Municipal Tram- 
ways Association, which is in progress 
at Bradford while these notes are being 
written, and the Congress of the Inter- 
national Tramways Union, which was 
held at Brussels from September 6 
to 11. At Bradford, after the address 
of the president, C. J. Spencer, the 
manager of the Corporation electric 
trolley system there, the subjects re- 
ceiving attention are: “The First Dec- 
ade of Municipal Tramway Working.” 
by Alderman S. Flint: ‘Brake Shoes,” 
by J. W. Dawson; ‘Tramways and 
Their Relation to Town Planning,” by 
A. Baker, manager of the Birmingham 
municipal system; and the ‘‘ Lubrica- 
tion of Car Bearings,” a joint paper by 
four different tramway managers. 
Some interesting points are touched 
upon in the annual report of J. A. Bell, 
the city electrical engineer of Aber- 
deen. The vear’s results still show the 
effect of the metallic-filament lamp on 
output, but. as he says, there are com- 
pensations, for he is now obtaining a 
elass of consumer (such as the smallest. 
cottages) that was not to be won by 
earbon-filament lamps. There is a good 
advance taking plaee in current con- 
siunption for heating, and owing to the 
hiring-out department having broken 
new ground of this kind, the heating 
output has been doubled. The charge 
for electricity for suelh purposes is now 
to be reduced from three to two cents 
per kilowatt-hour in the belief that a 
further gratifying development will 
follow. Experience in many places is 
proving that the charge for heating 
current must not exceed two cents per 
kilowatt-hour if it is desired to encour- 
age a good load of this description. 
Mr. Bell expresses his opinion regard- 
ing the predilection of some architects 
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for gas, saying: ‘‘The Aberdeen archi- 
tects are, to a large extent, still install- 
ing gas for lighting purposes in small 
houses within the city, and I am in- 
clined to think they neglect the fact 
that a thoroughly sound and satisfac- 
tory installation of electricity is as 
cheap to install, and nowadays prac- 
tically as cheap, light for light, as gas, 
irrespective of the many incidental ad- 
vantages which electricity can claim.” 
Aberdeen is now considering whether 
to experiment with a system of giv- 
ing bonuses to employees in its elec- 
tricity works; several municipal light- 
ing plants are run on these lines in the 
United Kingdom, and the results are 
said to be very satisfactory in the 
effeeting of economies. 
Electricity-supply developments at 
Dublin have made it necessary to ar- 
range for increasing the capacity of 
nine of the old substations. The Hali- 
fax municipal station is taxed to the 
limit of its capacity, owing to big de- 
mands from power consumers, and $50,- 
000 of new plant is to be added. The 
Glasgow Electricity Department Com- 
mittee in its report just issued says 
that it is considering a scheme whereby 
domestic consumers may have a supply 
of energy from the lighting circuits for 
cooking, heating and other domestic 
uses at a lower rate than the charge 


for lighting, the cost of separate wir- | 


ing being avoided. The lighting con- 
sumption is over 15,000,000 kilowatt- 
hours (sixteen to two cents) and that 
for power and heating nearly 20,000,000 
(three cents to one cent). The total 
number of private consumers is 19,154, 
and, of these, some 6,417 consuming 
1,685,759 kilowatt-hours are domestic 
consumers and churches, and only 340, 
taking 216,237 kilowatt-hours, are heat- 
ing consumers. Nearly 20,000,000 kilo- 
watt-hours were supplied for power 
during the year. Private consumers 
took on the average about 20.63 kilo- 
watt-hours per lamp fixed, as compared 
with 21.17 a year ago. The number 
of consumers has increased by 7.33 per 
cent, but the maximum load or demand 
on the generating stations is only 0.6 
per cent greater, being 21,719 kilowatts 
as compared to 21,985. Accrington 
electricity department is planning to 
spend $82,000 upon plant and mains ex- 
tensions; Barrow-in-Furness will spend 
$25,000 for similar purposes, Bootle 
$43,000 for mains, etc., Stockport $35,- 
00N for mains, West Bromwich $57,000 
for extensions to its direct-current 


plant, Wolverhampton $34,000 for 
power plant and refuse-destructor ex- 
tensions. The question of charges to 
consumers is receiving attention in 
many places, and revisions are being 
made in some. Wakefield is increasing 
the price per kilowatt-hour to nine 
cents, and is putting on a meter charge 
in certain cases. Its controllers hold 
that these alterations are reasonable, 
bearing in mind the great saving which 
lighting consumers are receiving from 
the metal-filament lamp. 

In the annual report of the British- 
Thomson-Houston Company, [Limited 
which is just out, it is stated that this 
company has exchanged a license for 
its ‘‘Mazda’’ lamps with the General 
Electric Company, Limited, for a bimi- 
lar license relating to ‘‘Osram’’ metal- 
filament lamps. ALBERT H. BRIDGE. 

London, September 21, 1910. 
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Gas-Producer Engines at Brussels. 
In view of the successful experiments 

of the Geological Survey in developing 

the gas-producer engine, and its conse- 
quent wider utilization in the United 

States, the extensive English displays of 

such power plants at the Brussels Ex- 

position are of interest. 

One company exhibits an open-hearth 
plant of 200 horsepower and supplies the 
three gas engines on the company’s stand 
some eighty yards away. One of its 
most important features is that ashes 
and clinker can be easily removed while 
it is at work, thus enabling it to be run 
continuously without the need for a 
dupheate producer and permitting in- 
ferior fuel tò be utilized;jand another 
is that the evaporator is placed in the 


zone of most intense combustion, with. 


the result that the durability of the lin- 
ing is enhanced and the adhesion of 
clinker to the sides is prevented. An- 
other concern shows a patent bituminous 
suction gas plant, of eighty horsepower, 
specially adapted for consuming com- 
mon Belgian coal and fitted with a tar 
extractor; while another suction plant 
has a new type of ash box with water- 
sealed bottom, which permits the ashes, 
ete., to be easily removed while the pro- 
ducer is at work. | 

A fourth exhibit is a suction producer 
designed to use Welsh or Scotch anthra- 
cite and gas coke or charcoal, and with 
a guaranteed fuel consumption of one 
pound per horsepower per hour on a 
continuous test with anthracite, or one 
and one-quarter pounds per horsepower 
per hour with good gas eoke or char- 
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coal. <A fifth exhibit consists of a suc- 
tion-pressure gas-producer plant and 
model of a Mond gas plant with sul- 
phate of ammonia recovery apparatus. — 
Daily Consular and Trade Reports. 


m a ____-_ 
Railways Exhibition in Russia. 

The Russian Technical Society of St. 
Petersburg has decided to postpone its 
exhibition to demonstrate the applica- 
tion of electricity to railways from 
August 28 to November 28, 1910, until 
April 28, 1911. It will thus be syn- 
chronized with the celebration of the 
seventy-fifth anniversary of the exist- 
ence of railways in Russia, which will 
also be celebrated by the Technical So- 
ciety at that time, the doors to be open 
until June 28, 1911. 

The exhibition will be divided into 
three sections, viz: (1) The applica- 
tion of electricity to the working of 
steam railways; (2) the application of 
electrical energy to train traction on 
(a) main railway lines, (b) local rail- 
ways, (c) tramways; (3) the applica- 
tion of natural water power. 

A commission of experts will make 
reports to the Russian Government in 
regard to sich exhibits as are most 
prominent from the view of public util- 
ity, and also those that most fully cor- 
respond with the aims of the exhib- 
ition. The Minister of Commerce must 
confirm all rewards. It is regarded as 
important that anything new in con- 
nection with electrical traction, espe- 
cially electromotors, monorail lines, 
and the like, should be placed on ex- 
hibition. 

In connection with the exhihition, a 
special trial ground will be arranged, 
at which all the exhibits of electric 
railway motors will be tested on the 
level and with varying grades and 
loads. Exhibitors will be permitted to 
dispose of their exhibits during the 
progress or at the conclusion of the 
exhibition, with the exception that any 
engine sold must be replaced. Appli- 
cation for space will be received until 
February 28, and exhibits will be re- 
ceived between March 28 and April 
23, 1911. Applications should be made 
to the president of the organizing co 
mittee of the exposition, N. A. Sitenko, 
24 Sadovaia, St. Petersburg. 

This is a favorable opportunity for 
American manufacturers and inventors 


_ to take part in an exhibition that will 


be patronized by the Russian hangs 
ment, which has invited the world to 
assist in electrifying its railroads. 
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ELEMENTS OF POWER-STATION 
DESIGN.—VI. 


STEAM PIPING AND AUXILIARIES.—I. 


BY W. B. GUMP. 


Before a steam plant is installed the 
scheme of piping must be worked out, 
and accurate drawings of all the details 
made, in order to facilitate the con- 
struction of the plant, and bring about 
harmony throughout the system. The 
particular arrangement of piping to 
be adopted must necessarily be gov- 
erned by the operating requirements; 
hence fixed rules cannot be given. 
There are certain principles, however, 
which should be carefully observed 
when laying out a piping system. The 
present discussion will be confined 
mainly to high-pressure systems. 

Material—The best modern practice 
ih high-pressure steam demands extra 


“heavy mild-steel pipe. lap or butt- 
Wrought- | 


welded with flanged joints. 
iron pipe is ordinarily called for, and 
this is virtually the same as mild steel, 
unless the term is more closely ad- 
hered to than usual. Wrought iron is 
capable of greater resistance to cor- 
rosion, and should be used in places 
which are subjected to moisture, or 
where the pipe must be buried in the 
earth. It is seldom that wrought-iron 
pipe is warranted since mild-steel pipe 
can generally be covered, or otherwise 
protected, from moisture and corrosion. 
Manufacturers are therefore apt to 
supply mild-steel pipe unless wrought 
iron is definitely specified, as the for- 
mer will almost invariably fill the re- 
quirements in a satisfactory manner. 

Cast-iron pipe is not used to any ex- 
tent except for special purposes, such 
as specially constructed branch pipes 
and manifolds. The chief objections to 
cast iron are its great weight and its 
nonuniform structure, or lack of homo- 
geneity. l 

Cast-steel headers have been em- 
ployed for highly superheated steam, 


on account of not being affected by 
high temperature, as is the case with 
cast iron. Due to high first cost the 
use of cast steel has not been general. 

Copper pipe has been used in marine 
service chiefly because of its flexibility. 
Its great cost has limited-its use, and at 
the present time it is being largely 
superseded by steel and wrought iron. 
Aside from the cost, copper pipe has 


FIG, 1.—SCREWED-FLANGE JOINT. 


marked advantages, but since the cost 
will continue to be high its field for this 
work will accordingly be small. 
Elbows, tees, and flanges are made 
of cast iron, pressed steel, malleable 
iron, and other compounds of steel such 
as ‘‘ferrosteel.’’ For ordinary pres- 
sures (up to 125 pounds per square 
inch) standard cast-iron fittings may be 


FIG, 2.—SCREWED-FLANGE JOINT WITH 
` COUNTERSUNK FIT. 


adopted. For high pressures it becomes 
necessary to use extra heavy castings 
or special metallic fittings having a 
high bursting strength. 

Commercial Pipe.—The pipe usually 
kept in stock, and purchased for steam 
power plants may be classified as: (a) 
Standard or merchant; (b) full-weight; 
(c) extra-heavy; (d) double-extra- 
heavy. 

Pipes above twelve inches in diam- 


eter are reckoned on a basis of the out- 
side diameter, and are designated as 
0O. D. Pipes under this size are based 
upon the Briggs standard. The O. D. 
pipe is made in different weights ac- 
cording to a specified thickness of metal 
used. Extra-heavy and double-extra- 
heavy pipe are of the same external 
diameter as the standard but of greater 
thickness; hence the inside diameter is 
less. ; 

For pressures up to 125 pounds per 
square inch the standard or full-weight 
pipe is entirely satisfactory. Above 
150 pounds the extra-heavy pipe should 
be installed. As far as safety is con- 
cerned standard pipe will remain in- 
tact under a pressure several times 
greater than the working pressure. The 
use of extra-heavy pipe is to be recom- 
mended principally because the fittings 
are stronger and the entire piping sys- 
tem is more rigid. The factor of safety 
of standard pipe ranges from six to 
fifteen, the average being between eight 
and ten. Hydrostatic tests are not gen- 
erally less than 500 pounds per square 
inch in any case, and from this figure 
up to 1,500 pounds. It must be remem- 
bered that continual vibration may 
start the joints, and thns cause leaks 
or create other damage. Solidity is, 
therefore, desirable, particularly with 
high pressures. 

Pipe Joints—The methods of join- 
ing steam pipe are almost endless, 
and only a few of the most im- 
portant will be described. Prob- 
ably the most common is that illus- 
trated in Fig. 1, which shows the 
screwed-flange type. The chief advan- 
tages of this joint are that it is conven- 
lent to fit, and is rigid when complete. 
It 1s necessary to have the bolts drawn 
tightly, on account of holding the gas- 
ket to a steam-tight fit, as a slight 
separation of the flanges will cause 
leaking. 

The joint shown in Fig. 2 is a modi- 
fication of Fig. 1, and has the advantage 
of a countersunk fit, which holds the 
gasket in a fixed position, and is com- 
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paratively tight under less bolt tension 
than in the former case. <A disadvan- 
tage lies in the fact that the flanges are 
subjected to a considerable strain when 
the bolts are drawn very tightly, and 
under conditions conducive to vibra- 
tion this strain is aggravated. How- 
ever, this joint gives excellent satisfac- 
tion when assembled properly. 

The joint in Fig. 3 is known as a 
shrunk fit. Here the flanges have long 
hubs which offer a large area of contact 
with the pipe. The end is beaded over, 


FIG, 3.—SHRUNK-FIT JOINT. 


after the pipe is shrunk, thus reinfore- 
ing the joint, and rendering it thor- 
oughly steam-tight. 

The joint illustrated in Fig. 4 is 
among the best obtainable, and is 
known as a lap joint. In this construc- 
tion the flanges are free to shift on the 
pipe, the gasket being placed between 
the flared ends, which are first made 
true by facing with a light cut. For 


very high pressures this joint is excel- 
lent. 


FIG. §5.—WELDED JOINT. 


The most solid construction is that 
shown in Fig. 0 which is a welded 
joint. Jn this joint the pipe and flange 
are made one piece. The cost of this 
joint is high, and consequently its use 
has been limited. It is found to be very 
satisfactory for high-pressure piping, 
especially where high temperature 1s 
used. 

Gaskets for these joints are prefer- 
ably of copper, since this can be 


squeezed, and made to conform to the 
faces of the flanges. 

Valves and Fittings.——The most 
vital feature of a piping system 
is the arrangement of valves. Un- 
til recently too little study has been 
given to this part of the plant, and 
numerous examples are to be seen 
where plants are operating under diffi- 
culties because the original design was 
neglected. 

Steam valves are of so many varieties 
that they cannot be treated here in de- 
tail. Both globe and gate valves are 
used extensively, the latter being adapt- 
ed more especially to high-pressure pipe 
lines, and piping systems which convey 
steam at a high velocity. Globe valves 
should always be placed so that the 
pressure is exerted against the stem 
when the valve is closed. Otherwise 


is that the degree of opening is clearly 
observed by the height of the screw. 
With the type of inside screw in which 
the stem does not rise, some form of 
indicator is required to ascertain the 
amount of opening. The advantage of 
the inside-screw type is that the threads 
are not exposed to dust or grit; hence 
this valve will wear better in places 
which are subject to the elements men- 
tioned. 

There are two general types of vate 
valve, the solid wedge, and the split 
wedge. The latter is more flexible in 
its operation and less likely to leak than 
the solid wedge. With respect to a 
choice of the valves to be used, no rules 
can be given. The question of cost will 


FIG, 4.-—-LAP JOINT. 


the loosening of the stem would prevent 
opening the valve. 

Valves above six inches in diameter 
should generally be provided with a 
by-pass for two reasons,—(1) to re- 
move pressure from the steam side 
when opening the valve; (2) to warm 
up the piping, and thus lessen condensa- 
tion when the main valve is opened. 

It should be noted that globe valves 
should not be fitted with the stems in 
an upright position in horizontal lines. 
on account of forming steam pockets 
and thereby accumulating condensa- 
tion. Screwed valves above six inches 
in diameter are not generally recom- 
mended. Above this diameter they 
should be flanged when used in high- 
pressure lines. 

As to operation, valves may be elassi- 
fied as inside-screw and outside-screw. 
‘They are also classified under rising 
and nonrising stem. The advantage of 
the outside screw or rising-stem valve 


in most instances not only determine 
the choice but also the number of valves 
in the system. Too frequently the cost 
has stood in the way of a good system, 
and has hampered the operation 
through a lack of flexibility, when 4 
greater expenditure would improve the 
commercial economy, and offset the first 
cost of the piping. 

Automatic and Emergency Valves— 
Where it is desired to invest a certain 
portion of the cost of piping in safety 
devices, automatic nonreturn valves are 
to be commended. The purpose of such 
valves is twofold; to equalize the steam 
pressure, and to close in case of a re 
duction in pressure in a boiler unit, 
preventing an inflow of steam to the 
boiler from the main line. It is import- 
ant that these valves be constructed 
so as to be free to operate under 4 
shall difference in pressure, in order 
not to stick and thus defeat the object 
sought. This form of valve is a safety 


Vol. 57—No. 15 


—— — 


as 


rol. 3 


ngi. 
uf th s 
PHI ing 
wwie Fs 
| ANEP: 
e advan: 
tal hes 
or ert 
tern | 
rete 


Ios 


October 8, 1910 


stop to prevent steam being turned into 
a cold boiler in which men are work- 
ing, and in this respect has a distinet 
advantage. 

Emergency valves are a necessary ad- 
junct in large power stations if safety 
to human beings and to apparatus is 
to be assured. About the simplest 
form of emergency valve is a weighted 
valve of the butterfly type. Such 
valves may be placed at points where 
it is deemed advisable to cut out a por- 
tion of the system either voluntarily 
or by automatic means. In applying 
this valve to steam engines, a simple 
and positive arrangement is made by 


haust piping. In condensing plants 
such vlaves are classed as ‘* atmospheric 
relief” and are designed to remain 
closed for all pressures below the at- 
mosphere. In connection with con- 
densers such valves should be water- 
sealed, to prevent the possibility of air 
leaks. Back-pressure valves are of two 
general types; those opening against 
a weighted lever, and those operating 
against the action of a spring. One of 
the disadvantages of a spring is that it 
it apt to corrode or become loose, and 
thus alter the tension or compression 
necessary for a certain steam pressure. 
In the lever type the adjustment is gen- 


FIG, 6.—VARIOUS FORMS OF PIPE BENDS. 


using a cord or mechanical connection 
from the valve to the engine governor. 
In the event of excessive speed, the en- 
gine governor trips a lever which actu- 
ates the cord, closing the valve in- 
stantly, and shutting down the engine. 
| For high pressures a butterfly valve 
Is not as satisfactory as a plug valve 
or cock, which is evidently balanced 
for all positions, and is steam-tight. In 
large sizes, however, a plug valve is 
apt to stick and prevent its proper 
working. 
Globe or angle valves may be elec- 
trically or mechanically operated, and 
serve for emergency purposes in a 
highly satisfactory manner. 
Back-Pressure and Atmospheric Relief 
Valves.—Batk-pressure valves are used 
to limit the steam pressure in ex- 


erally more certain. The first cost as 
well as local requirements will decide 
which type is best to use. 

Pipe Covering.—In order to reduce 
radiation losses in pipe it is necessary 
to cover it with a heat-insulating ma- 
terial. When covered with first-class 
material, the losses may be reduced as 
much as ninety per cent. 

The radiation loss in piping depends 
upon: (a) Diameter of pipe; (b) 
whether vertical or horizontal; (c) 
nature of surface; (d) condition of 
surrounding ajir. 

There are a number of good commer- 
cial coverings which are satisfactory, 
and may be relied upon if purchased 
from a reputable manufacturer. The 
principal substances employed in cov- 
ering are magnesia, asbestos, hair felt, 
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and mineral wool. A eovering of car- 

bonate of magnesia is widely used and 

is about as efficient as any when ap- 

plied in the proper manner. There are 

many other materials, each having a 

different name, the manufacturers of 

each claiming certain superior qualities 

over other coverings. There is but 

little difference, however, between the 

high-grade materials most commonly 

used in the larger plants. Pipe cover- 

ing should not be applied until after the 

system has been under steam, because 

of the fact that leaks will interfere with 

the efficiency of the material, and are 
apt to eause deterioration and a con- ` 
sequent short life of the covering. 

After the material has been carefully 
attached to the pipe a thickness of can- 
vas should be bound over the outside 
as a finish. This may be given two or 
three coats of paint and thus be made 
to present a neat appearance. 

Expansion.—The first feature to de- 
mand consideration in laying out a sys- 
tem of steam piping is provision for 
expansion. If this is not given due 
thought the results are almost certain 
to be disdstrous after the plant is 
started. It is then too late to apply a 
remedy except at great cost and annoy- 
anee, 

To give a clear conception of the 
strain to which a steam pipe may be 
subjected, consider a six-inch standard 
extra-heavy wrought-iron pipe, 150 
eet long, under conditions as follows: 

Steam pressure == 175 pounds. 

c = modulus of elastieity = 30,000,- 
000, ° » 

t == final temperature. 

f — initial temperature. 

e — coefficient of expansion. 

A = area of pipe = 8.5 square Inehes. 

N = foree in pounds. 

The formula for determining this 
stress IS: 

N=eAc (t, —?t) 

= 30,000,000 X 8.5 X 0.0000075 X 
(371 — 60) 
= 59,500 pounds. 

Here it is assumed that the tempera- 
ture of the pipe when cold is sixty 
degrees Fahrenheit. This enormous 
pressure is clearly a factor demanding 
careful consideration if serious trouble 
is to be avoided. 

The increase in length of the pipe 
would be: 

T=c(t,—t) L 

= 0.0000075 X 311 X 150 X 12 
= 4,2 inches. 


T34 


The method of construction best 
adapted to resisting expansion strains 
consists in placing bends at all portions 
which are exposed to stresses from this 
cause. There are many styles of bends 
used. Those most commonly employed 
are known as long-radius bends. Sev- 
eral styles of these bends are shown in 
Fig. 6. The expansion strains may be 
taken up within the elasticity of the 
bends, which are rigidly bolted into 
place. Expansion joints are used in 
some large systems, but these should be 
avoided when possible, as they are more 
_or less complicated, and are generally 

rather difficult to keep steam-tight. One 
of the simplest means of taking up ex- 
pansion without causing serious strains 
or distortions in small pipe is that 
shown in Fig. 7, and known as double- 
swing joint. The two diagrams given 
will show the manner in which expan- 


FIG, 7.—DOUBLE-SWING JOINT. 


sion is provided for. It should be noted 
that such an arrangement is not prac- 
tical for large pipes, since it is neces- 
sary to flange the joints. With this 
scheme of joint the friction is consider- 
able and must not be disregarded. Ina 
feed-water line this arrangement is not 
necessarily objectionable, although it is 
apt to cause vibrations and loosen the 
fittings when not connected up care- 


fully. 
(To be continued.) 


—— eo 
Pointers on Firing. 

“I am continually having trouble 
in my boiler room,” said a New York 
central-station manager the other day. 
“My men, although fairly well posted 
in many ways, are deficient in knowl- 
edge of coal economy. When I began 
my career I was put to work at the 
furnace of a big boiler. I make it a 
point to study drafts, and thickness of 
coal on grates. 

“The thickness of fire to be carried 
should depend altogether on the draft. 
If it is strong, the fire should be heav- 
ier than when it is weak, and a soft- 
coal fire should be thicker than one of 
anthracite. For hard coal four to six 


too heavily. 


ELECTRICAL REVIEW AND WESTERN ELECTRICIAN 


inches should be the depth, and for 
soft coal six to eight inches. The fuel 
should be spread evenly over the grate 
and not allowed to burn in holes, leav- 
ing the bars bare, as the cold air will 
rush in and chill the heating surface. 

‘(When cleaning the grate, push the 
upper part of the fire back, leaving the 
clinkers, ashes, ete., on the grate, then 
draw the ashes out. To clean the back 
end of the grate, pull the good fire 
forward again, and draw the clinkers 
and ashes of the back end over the fire, 
mind you, and into the ash-pan. When 
you’ve cleaned it, you must spread the 
fire evenly all over the grate, and then 
cover it over with fresh coal, but not 
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Power Plant at Old Saybrook, Conn. 


The power plant of the Shore Line 
Electric Railroad Company, located at 
Old Saybrook, Conn., while not a large 
generating station, is of interest as be- 
ing one of the best equipped and most 


_modern plants which has been recently 


constructed. On September 17 the line 
was open to the public, and at present 
cars are in operation between Ivory- 
town and Guilford, and the track is 
being extended to Stony Creek. 

Thè boiler-room equipment of the 
generating station consists of three 
Bigelow & Hornsby water-tube boilers 
each having a capacity of 625 horse- 
power. Each boiler is equipped with a 
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I always took great care 
with anthracite coal, not to let the fire 
burn too low before cleaning it, or 
else you will not have fire enough left 
to cover the grate, and it will die out. 

‘‘But bear in mind, whatever is done 
must be done quickly. Keep the fur- 
nace door open no longer than is nec- 
essary. Do not clean more than one 
fire at a time. 

“I have found that a soft-coal fire 
needs breaking up at short intervals, 
as it has a tendency to crust over on 
top and thereby reduce its heating 
value.’’ 

— ee 
Electric Power in Excavation Work. 

The Denver Gas & Electrice Com- 
pany has contracted with the concern 
doing the excavation work on the new 
Denver postoffice for twenty horse- 
power of current for electrically oper- 
ated machines. 


Taylor underfeed gravity stoker and 
Wheeler surface condensers are used. 
As the plant is situated on.the banks 
of the Connecticut River there is an 
adequate supply of water for boiler 
feed and other purposes. 

Power is generated by two 1,500- 
kilowatt Curtis turbines, three-phase, 
11,000 volts. For furnishing excitation 
current to the generator a thirty-five- 
kilowatt, direct-current turbine is em- 
ployed. There is, in addition, a motor- 
generator set. 

The substation at Saybrook Junction 
contains a set of 11,000-volt, 160-kilo- 
watt transformers and three 200-kilo- 
watt, 600-volt rotary converters. 

All construction work on the the 
plant was done by the Aetna Construc- 
tion Company, of New Haven, Conn.. 
and the electrical apparatus was fur- 
nished by the General ectric Com- 
pany, of Schenectady, N. Y. 
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THE DEVELOPMENT OF VACUUM.- 
TUBE LIGHTING.: 


BY D. MC FARLAN MOORE. 


The vacuum tube today assumes what 
is undoubtedly a most important posi- 
tion in the field of illumination. Be- 
cause of the special qualities of its light, 
such as its softness, its even diffusion 
and its close approximation to daylight, 
and because of its economy, it makes 
a demand which cannot be denied upon 
the consideration of electrical engineers 
and all persons interested in effective 
lighting in any line. It attracts our 
interested attention, especially because 
it marks a great departure from our ac- 
customed methods of lighting by elec- 
tricity, in substituting long glass tubes 
of seemingly low brilliance for the 
“high spot’’ radiation characteristic of 
lighting by bulbs, and because it gives 
us light in an unusual range of colors. 

The light from vacuum tubes and the 
light we ordinarily see are produced in 
entirely different ways. The electric 
bulb and are lights are simply refine- 
ments of the torch of the primeval sav- 
age or tne common candle. Their il- 
luminating power results from the heat- 
ing of minute particles until these part- 
icles begin to glow. If it is extremely 
high, the glow becomes white or bluish 
white. Such forms of light are there- 
fore dependent for their effectiveness 
upon the amount of heat that can be 
supphed. Their scale of color and 
brightness is limited. Moreover, they 
are far from economical and trans- 
form into light, even in their most im- 
proved form today, only a very small 
percentage of the energy contained in 
the coal that is put under the boiler. 
They may therefore justly be described 
a8 primitive and inefficient even in 
their present highly developed form. 

It is possible, however, to obtain light 
by the application of a more advanced 
principle known as: selective lumi- 
nescence. As all know, light is but one 


1 Abstract from an address before the Frank- 


I'n Institute, Philadelphia, September 21. 1910. 


form of cnergy, one division of vibra- 
tory motion. In order of their increase 
in activity the divisions of motion 
might be listed as follows: mechanical 
sound, electricity, heat, light, actinism 
or chemism. Carbon or other particles, 
us in a candle flame or in the metals 
that come within ordinary experience, 
ean by the application of heat or elec- 
trical or chemical force be driven into 
a certain limited range of activity, lim- 
ited in the case of the carbon particles 
by their weight and in the metals by 
their more or less solid condition. But 
it is easily understood that some metals 
might be found in which the rate of 
vibration set up among the particles 
might be higher than is the case with 
carbon, or that activity by chemical or 
electrical means might be set up among 
the widely distributed particles of cer- 
tain gases. Jt has in fact been found 
possible to set up by heat extremely 
high vibrations in a combination of the 
metals thorium and cerium. The Wels- 
bach gas mantle is the practical appli- 
cation of this discovery in the field of 
what is known as selective lumi- 
nescence. One of the best examples of 
selective luminescence produced ehem- 
ically is the firefly. It is upon the pos- 
sibility of electrically setting up vibra- 
tions in gases that the vacuum-tube 
light is based and the Moore tube light 
of today in its various forms is the 
practical application of this theory. 

Vacuum-tube lighting began with the 
beginning of man-made electricity, but 
because of the many difficulties to be 
overcome, it has been slow in arriving 
at the practical stage. The first man 
maker of electricity was Hawksby. In 
1750 he devised the first electrical ma- 
chine, a primitive affair with a globe, 
no doubt somewhat similar to the elec- 
trical machine used by Benjamin 
Franklin. Hawksby created a partial 
vacuum in the globe of his machine, 
and noticed that a slight glow appeared 
when the globe was electrically excited. 
This interesting phenomenon was ob- 
served and then interest in it slum- 
hered for over a hundred years. 


In 1850 Geissler, with the powerful 
source of voltaic electricity that the in- 
duction coil had by that time put into 
his hands, developed what is known as 
the Geissler tube, an interesting labora- 


tory toy consisting essentially of 
twisted narrow glass tubing, vacuum- 
ized, with electrodes at each end, which 
glowed when electricity at a high volt- 
age was passed through it. In 1879 
Crookes by enlarging the device some- 
what and creating a higher vacuum, 
produced a more elaborate toy capable 
of showing various colored glows with 
various gases. This tube contained a 
suggestion of the possibility of com- 
mereial lighting through some such 
method. The Crookes tube also marked 
a considerable advance in the knowl- 
edge of the action of electricity and 
gases in partial vacuum, and through 
it came the theory of the bombard- 
ment of ions as a source of heat vibra- 
tion and light. 

The further development of vacuum- 
tube lighting is in greater part the his- 
tory of the invention and perfecting of 
what is now known as the Moore tube 
light, that is, of our fight to make a 
practical and commercial application of 
the faint glimmer shown by the 
Crookes tube. 

In 1891 I noticed a paragraph in a 
scientific paper stating that only three- 
tenths of one per cent of the energy of 
a coal fire could be converted into light 
under conditions existing at that time. 
This state of affairs struck me as al- 
most tragically wasteful, yet authorities 
at that time were quite convinced that 
the limit of lighting efficiency had been 
reached. They were, of course, consid- 
ering the question along the traditional 
lines. They were thinking that light 
could be produced only by the primi- 
tive method of applying heat. I was 
convinced that an entire change of base 
was necessary and immediately took 
up the idea of creating light in long 
tubes through gases where the atoms 
have full range for their activity. 

My first step put the cart before the 
horse. I wrote a theoretical article for 
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a magazine in which I attempted to 
show how effective lighting could be 
accomplished if we could do it by long 
tubes instead of by widely separted 
points. A great many of the methods 
then worked out, such as putting tubes 
along the groins of the arches and in 
the corrfices, have been actually used by 
us many times since. 

The first definite experiments were 
made with powerful induction coils and 
batteries. A device is only so strong 
as its weakest link. At the outset my 
weakest link was the break of the cur- 
rent of the vibrator of the induction 
coil, but experiments proved that the 
troublesome length of the break in the 
air which reduced the coil’s efficiency 
eould be considerably reduced when 
the break was made in a vacuum. So 
hy inclosing the vibrator and contact 
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FIG. 1.—DIAGRAM OF ESSENTIAL FEA- 
TURES OF MOORE TUBE LIGHT. 
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point in a bulb and excluding the air, 
I was able to help matters a great deal. 
In order to get the greatest possible 
light effect I devised bulbs, similar to 
the ordinary electric bulb, but contain- 
ing many loops or points on the elec- 
trodes. I found quickly that there was 
great trouble in holding the vacuum be- 
eause of the metallic electrodes in the 
tubes and bulbs and I tried many 
methods of circumventing this diff- 
culty. The most successful seemed to 
be coating the ends of the tubes inside 
with a graphitic compound, making a 
sort of cap. It was with my apparatus 
in this shape and using ratefied.CO, gas 
in the tuhes that I was able, when I de- 


livered a lecture, April 22, 1896, before 
the American Institute of Electrical 
Engineers, to illuminate the first room 
ever lighted by artificial daylight pro- 
duced by a vacuum tube. 

But the tube light was yet by no 
means practical. The life of the vibra- 
tor was comparatively short and some 
other method of making the break was 
called for. This I found could be accom- 
plished by a rotating armature. While 
this improved matters and enabled 
me a month later to light an entire 
chapel at an electrical show held at the 
Grand Central Palace, New York, it was 
by no means a satisfactory expedient: 
The radiation of the tube was very low, 
about one-fourth candlepower per foot, 
and I recognized that radically new 
methods were called for. I then turned 
to the dynamo as a means of producing 
the needed current. Development along 
these lines came only as the result of 
endless and heartbreaking experiment- 
ation. At length, however. I obtained 
a very faint glow with this source of 
energy and was soon producing two 
eandlepower to the foot of tube. But 
to do this I required a motor-generator 
as an auxiliary to give me the high volt- 
age necessary. I needed also graphite- 
covered ends to my tubes almost as long 
as the radiating sections themselves. 
Both conditions I recognized as far 
from practical and my next step was to 
shorten the electrodes and put them in 
a box and thus make myself free to 
raise the voltage as far as I wished. At 
this time I began to make commercial 
installations, one of these being over 
the show windows of Marceau, the pho- 
tographer, on Fifth Avenue, New York, 
where since 1903 the long tubes with 
their clear soft light have steadily re- 
mained in use every night, the source 
of interest and astonishment to the 
passing crowd. Other installations in 
various kinds of stores and windows 
were made about this time and all these, 
though, so to speak, modernized oc- 
easionally, have run constantly and sat- 
isfactorily from that time. Some were 
in stores, over ribbon and dressgoods 
counters where the fact that the light 
from the CO, gas reproduced daylight 
absolutely made them of inestimable 
assistance to customers selecting and 
matching colors. 

But now the tube itself proved the 
weak link in the chain, for in a compar- 
atively short time the supply of gas in 
it was used up. I experimented with 
methods of automatically creating the 
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gas, as through chemicals responding to 
heat, catalytic action, etc., but none 
were as effective as I wished. It was 
necessary to devise a means of feeding 
the tube with gas as required and I 
eventually developed an automatic 
throttle, which in its present perfect 
stage solves all difficulties and gives a 
tube light that is practical and efficient 
from every point of view. It is in a 
measure the heart, or perhaps, since it 
is the means by which the light 
breathes, it will be best called the lungs 
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FIG. 2.—DETAILS OF FEED VALVE OR 
THROTTLE. 


of the machine. Its special recommen- 
dations are its extreme simplicity, its 
lack of any friction or tendency to 
wear, its consequent durability and its 
absolute automatic functioning. 

Now to explain its action briefly; I 
had found it possible to substitute for 
thecumhersome motor-generator a mod- 
ern type of transformer to step the cur- 
rent up to the high voltage necessary. 
Fig. 1 shows that current entering the 
transformer returns through what is 
practically a solenoid. Referring to 
Fig. 2, which shows the throttle more 
in detail, one ean see that this solenoid 
has through its center one glass tube 
and inside that another. This latter 
has in its top section a bundle. of iron 
wires that act as a core to the solenoid. 
The lower end of this tube encircles A 
carbon plug with a sharp tip that stands 
in a deep pool of mercury. The opera- 
tion of the throttle is strikingly direct. 
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As the resistance in the tube becomes 
less, owing to the using up of the gas, 
the quantity of current flowing through 
the transformer increases. As it in- 
creases the magnetism of the solenoid 
increases and it lifts its core, thus lift- 
ing the end of a small glass tube out of 
the mercury and lowering the mer- 
cury’s level. When the lift of this 
small tube within the valve is great 
enough, the tip of the carbon appears 
above the lowering level of the mer- 


cury. The carbon is sufficiently porous. 


to permit the passage of gas, but it is 
normally sealed by the surrounding 
mercury. When the little tip pro- 
trudes, however, enough gas is drawn 
through it to replenish the radiating 
section. Then the resistance there be- 
comes higher, the amount of current 
passing through the solenoid becomes 
less, and the small tube drops again, 
forcing the mercury over the tip of the 


carbon plug. 
The supply and creation of gas is 


FIG. 3.—MOORE PORTABLE “DAYLIGHT” 
WINDOW—SIZE 21 BY 26 INCHES. 


also automatically regulated. Every 
time the light ‘‘breathes’’ it creates a 
slight vacuum in the throttle tube. -¥ 
second cylinder forming a gas gener- 
ator is joined by an air-tight connec- 
tion with the throttle tube. In its bot- 
tom chamber this cylinder contains 
dilute hydrochloric acid, and it has two 
chambers above, one filled with cal- 
cium carbonate and one with calcium 
chloride, when CO, happens to be the 
gas employed. From these upper 
chambers into the dilute gas below ex- 
tends a small glass pipe. When, by 
the exposing of the tip of carbon in the 
throttle valve, gas is drawn into the 
illuminating section and a vacuum 
formed above the throttle, some of the 
dilute acid is lifted by suction through 
this pipe into contaet with the calcium 
earbonate. Thus CO, is formed to rush 
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in and fill the slight vacuum, allowing 
the acid solution to drop out of contact 
with the calcium carbonate and stop- 
ping the production of gas until more 
is needed. This description applies to 
the most complicated .form of con- 
trolling device where special gases are 
used. When only plain air is employed 
the generator section can be omitted 
and the air supplied from the open top 
of the tube running through the 
solenoid and encircling the core tube. 
The difficulties presented in supply- 
ing exactly the proper amount of gas 
to the tube just when it needed it were 
The operation dealt with 
A varia- 


immense. 
factors of extreme delicacy. 


T3 


twenty-four amperes, the throttle 
opens and enough gas is admitted to 
reduce the amperage to twenty-three. 
While this careful regulation of th: 
vacuum is rquired in the tube it is 
extremely hardy to variations in volt- 
age and will operate without any loss of 
effectiveness at ten volts below or ten 
volts above its normal, either 110 or 
220 volts on sixty-cycle circuits. 

In its present form the light fur- 
nishes soft but penetrating illumina- 
tion in absolutely practical and eco- 
nomical form either in long tubes or in 
tubes arranged in compact or portable 
form as ‘‘windows,’’ see Fig. 3. Vari- 
ous colors are possible. The most 


FIG. 4.—MOORE TUBE LIGHTING AT NEW YORK POST OFFICE. 


tion of only one hundred thousandth of 
an atmosphere could be allowed in the 
vacuum of the tubes, a variation which, 
if measured by a barometric column of 


mereury, would be so small that the 


echange in height could be distin- 
guished only by a microscope. To ap- 
proach the problem by any of the or- 
dinary methods of mechanical or elec- 
trical control was manifestly impos- 
sible. It was only through appreciat- 
ing and utilizing to the full the great 
change in resistanee that follows a 
small change in the vacunm of the gas 
in the illuminating tube itself that the 
end could be accomplished. The regu- 
lation achieved by this device, how- 
ever, is perfect. The tubes operate at 
between twenty-three and twenty-four 
amperes. When through the exhaus- 
tion of the gas the resistance in the 
tube decreases enough to let throngh 


economically produced is a yellow, 
from nitrogen. Air alone gives a pleas- 
ing rosy glow. Perhaps, all things-con- 
sidered, the most valuable is that ob- 
tained by the use of CO,, which gives 
a light that reproduces average dav- 
light. This is of great commercial value 
in all trades that are in any way de- 
pendent upon color, such as dyeing es- 
tablishments, printing shops, weaving 
and spinning mills, and especially in 
haberdashery and department stores. 
where it shows goods in their right col- 
ors and enables accurate matching to 
be done, regardless of daylight, during 
the entire twenty-four hours of the day 
if necessary. Color matching and selee- 
ting usually deals with the very finest 
and most refined shades and tints and 
hence the immense value of an artifi- 
cial daylight can easily be understood. 

The installations of the Moore tube 
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light are in nightly and even daily use 
in a wide variety of trades. One of 
the most effective plants is the color 
testing and comparing rooms in the 
Weidmann Silk Dyeing Company, the 
largest concern of its kind in the 
country. Lithographers are using it, 
and by it are able to do accurate color 
printing at night. Jewelers are using 
it to help grade and match diamonds 
and other precious stones. The Stand- 
ard Oil Company is using it so that the 
color of the oil flowing from its stills 
can be accurately judged. Photogra- 
phers are using it and get the softest 
daylight effects in night work. 

Florists are using it so that their 
flowers may be seen in the same colors 
they have under the blue sky. Art 
galleries are using it so that the pic- 
tures they have to sell shall be seen in 
all the vigor or delicacy the painter, 
who made them under daylight, meant 
that they should have. The air and 
nitrogen tubes are used in many stores 
and give the best distributed and most 
shadow-free illumination to be had and 
the illumination easiest on the eyes. 
The largest equipment of this kind, Fig. 
4, is in the New York City Post Office 
where nearly a mile of tubing has been 
used for several years to light an en- 
tire floor. 

The development of the Moore light 
in commercial form has meant the 
creation of many special devices. One 
of the greatest practical difficulties 
met with was in cutting and joining 
tubes of such great length. Special 
nippers with a loop of wire heated by 
electricity simplified the first process 
and Y-shaped blowpipes with two 
nozzles directing their flow inward 
overcame the other. Indeed in every 
department of the manufacture glass 
blowing of the most expert kind is 
needed. For creating the proper 
vacuums and maintaining them, new 
kinds of pumps had to be devised. In 
fact every new development in the 
light meant the creation of an entirely 
new tool. 

By a careful process of improvement 
in details all delicate parts of the light 
have been eliminated. A very recent 
modification in the form of the throttle 
valve makes it posshile to box the win- 
dow form of the Moore light and ship 
it anywhere by ordinary express. It 
ean be claimed that the nitrogen tube 
light shows a very definite gain in effi- 
ciency over any form of electric light 
now in extistence. 
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Convention of Illuminating Engineer- 
ing Society. 

The fourth annual convention of the 
Illuminating Engineering Society will 
be held October 24 and 25, 1910 in 
Baltimore, Md: The convention will 
meet at the Johns Hopkins University. 

Following the two-days’ convention 
there will be given at the University a 
course of thirty-six lectures on illumin- 
ating engineering. These lectures will 
be given in the Johns Hopkins physical 
laboratory from October 26 to Novem- 
ber 8. A large number of those who 
will attend the convention have already 
arranged to take advantage of the un- 
usual opportunity offered by the lec- 
ture course. The lecturers have been 
invited by the University upon the ad- 
vice of the Society and will be repre- 
sentative of the best and most advanced 
thought of the profession. A com- 
plete list of the lecturers was given in 
the ELECTRICAL REVIEW AND WESTERN 
ELECTRICIAN for June 11. 

Plans are rapidly maturing for the 
convention proper. A registration bu- 
reau will be opened at the University 
at 8:30 a. m. on Monday, October 24. 
There will be two sessions on each day 
of the convention, morning and after- 
noon. On Monday evening there will 
be a public lecture in McCoy Hall of 
the University to be followed at 9:30 
p. m. by a reception in the physical 
laboratory and an exhibition of the 
apparatus to be used in the lecture 
course. 

Plans have been made for an auto- 
mobile tour for the ladies who attend 
the convention. The trip will embrace 
the city and its parks and will take 
place during the afternoon session of 
the first day. On Tuesday there will 
be a trolley trip for the ladies with 
luncheon at the Baltimore Country 
Club. On Tuesday night there will be 
a banquet which will conclude the con- 
vention. 


Montreal Street-lighting Contract. 


It has been decided by the Board of 
Control of Montreal, Canada, to recom- 
mend to the City Council the accep- 
tance of the Montreal Light, Heat & 
Power Company’s offer for street light- 
ing. The contract is for a period of 
ten years. The Council will probably 
amend the recommendation to provide 
for a twenty-year contract on the un- 
derstanding that at the end of each 
five-vear period the City may end the 
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contract if it desires, and do its own 
lighting. 

The report to the Board of Control 
was prepared by A. Parent, superinten- 
dent of the hghting department, and 
the annual charges were estimated as 
follows: $72.70 for the larger are 
lamps; $63.15 for Class B are lamps; 
$23.00 for eighty candlepower incan- 
descent lamps, and $16 for forty candle- 
power incandescent lamps. 

The old prices paid for incandescent 
lamps were $30 a year for sixty-five- 
candlepower lamps and $15 a year for 
thirty-two-candlepower lamps, so that 
under the new quotations the City 
would get eighty-candlepower lamps 
for $7 a year less than has been for- 
merly paid for sixty-five-candlepower 
lamps. 

The estimated cost of street lighting 
for the year 1911 under the proposed 
contract is $153,174. Bids submitted by 
four other companies resulted in three 
other alternative propositions, ranging 
in cost up to $178,279. 


Washington Alleys to Be Lighted. 

The commissioners of the District of 
Columbia have decided that by the dis- 
continuance of 437 street lights along 
suburban roads, the District will save 
about $9,000 a year and will light over 
500 alleys with the same lights, it is 
expected, to great advantage to the po- 
lice force of the national capital. De- 
spite some opposition the Commission- 
ers believe they are getting the greatest 
value for the money by taking the 
hghts in from roads on which are com- 
paratively few houses and placing them 
in the dark and crowded alleys, where 
all sorts of crimes are committed by 
njght. 

ate j 
Improved Street Lighting in Mt. Ver- 
; non, N. Y. 

The Westchester Lighting Company 
has offered to install fourteen flaming 
are lamps along South Fourth Street 
in Mt. Vernon, N. Y., if the merchants 
will pay for the service at about $1.50 
per foot frontage per year. The lamps 
are to be about 150 feet apart. 

—_—__~+--e—_—___- 

Central Avenue in Fort Dodge, Iowa, 
has been converted into a ‘‘great white 
way’’ by the completion of an instal- 
lation of tungsten clusters on orna- 
mental standards. The Fort Dodge 
Light and Power Company furnishes 
the current and maintains the equip 
ment. | 
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GENERAL REVIEW OF CENTRAL- 
STATION ADVERTISING.' 


BY CHARLES A. PARKER. 


In our previous articles we have cov- 
ered in a more or less comprehensive 
manner the various advertising prob- 
lems that the central-station advertiser 
is called upon to solve. In this, the last 
article of the series, it will not be in- 
appropriate to gather up the threads 
of our entire subject and consider them 
briefly in their relation to each other. 

The first great field of endeavor to 
which the central-station advertiser 
must devote himself is the question of 
electricity in the home. 

We saw when we considered this 
matter how, from the standpoint of 
electrical illumination, by far the larger 


and most fertile part of the field has’ 


already been cultivated, leaving a 
somewhat limited class upon which 
effort must be concentrated. 

THE HUMBLE HOUSEHOLDER. 

Broadly speaking, the central-station 
advertiser must go after the more hum- 
ble householder if he is to increase his 
company’s receipts through increased 
electrical illumination in dwellings. 

He must also keep his eye on build- 
ing operations and make a special 
effort to have those houses wired which 
from their cheapness would otherwise 
be unbenefited by the central-station’s 
service. 

Having reached this conclusion, we 
saw that the nature of the central-sta- 
tion’s advertising is largely deter- 
mined by the people for whom it is in- 
tended. Mail advertising seems to be 
the best fitted for reaching the class of 
prospects now under consideration, and 
must have for its primary object the 
erasing of several preconceived notions 
that do more than anything else to pre- 
vent the universal adoption of elec- 
tricity for residence illumination. 

The first of these is (or, rather, has 
been in the past, for it is being rapidly 
Overcome in these days) the popular 
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conception of the central station as a 
grasping monopoly, seeking only to 
squeeze as much as it can from the 
helpless public. 

The second is the mistaken idea as to 
the cost of installing electricity and 
the work required to do it. The third 
is the fear that, once installed, the cost 
of electricity is going to be so great as 
to be unbearable. 

As far as the first of these is con- 
cerned, it has been the iutent of the 
writer to put it up to fhe central-sta- 
tion advertiser to see to it that the 
central station, both by word of mouth 
and deed, convince the public of the 
mutuality of interests and its own 
willingness to go a little bit more than 
half-way. 

As far as the question of cost is con- 
cerned, the prospect will only be set 
right on that by the constant reitera- 
tion of the fact that neither the cost 
of installation nor the cost of current 
is as great as most people suppose. 

This being accomplished, sufficient 
stress must be laid on the superiority 
of electricity over all other illuminants 
to instill a desire for its benefits in the 
prospect strong enough to induce her 
to take action in the matter. The 
writer uses the feminine, because it is 
a fact to be borne in mind that most 
of the prospects are of the ‘‘gentler 
persuasion,’’ and action must be taken 
accordingly. 

It is not the purpose of this article 
to do more than call attention to some 
of the more salient points which were 
discussed in detail in previous articles, 
so we will leave the question of resi- 
dence lighting with this additional sug- 
gestion: Remember that the profit 
there is to be secured from an exten- 
sion of a central-station’s residence 
service is not the only reward. There 
is the satisfaction that comes from the 
knowledge that the community is being 
benefited, that your efforts are making 
for better health and more happiness in 
vour city. 

ELECTRICAL DEVICES. 

Leaving now the question of resi- 

dence lighting, we next approach one 


somewhat akin to it—the question of 
promoting the more general use of 
electrical utensils in the home of the 
eustomers. In the article devoted to 
this subject, the writer treated it from 
the standpoint of a mercantile prob- 
lem—which it most certainly is. Recog- 
nition of this fact and treatment of it 
as such are most essential prerequisites 
to success. 

Probably the greatest danger that 
threatens the central station in respect ` 
to this subject is the temptation to put 
the utensil into the hands of the cus- 
tomer at a loss, with the idea of mak- 
ing up its cost on increased current 
consumption. No greater error than 
this could be possible. | 

As the writer suggested at the time, 
the customer either fails to appreciate 
the full merit of the article or gets the 
impression that there is an extravagant 
profit for the central station in the sale 
of current—an idea which places the 
company in the very undesirable light 
of a corporate robber. 

The best possible way to handle the 
electrical utensil proposition is to re- 
gard it strictly as a selling problem. 
Of course, this does not mean that re- 
duction, special sales, etc., are never 
to be considered. On the contrary, 
every legitimate advertising and selling 
scheme should be resorted to—free trial 
offers, mail advertising, news items, etc. 

Above all, the central-station adver- 
tiser should not fail to give the exploi- 
tation of the electrical utensils full at- 
tention. For, as the writer suggested 
in the article dealing with the subject, 
this will ever be a field of increasing 
richness. Long after the possibilities of 
electricity for illumination have been 
exhausted there will be room for 
progress in the development and sale 
of electrical utensils. 

POWER ADVERTISING. 


Nothing could better illustrate the 
broad scope of electrical advertising 
than the fact that we are called upon to 
leave a discussion of advertising to resi- 
dents to discuss advertising to promote 
the more general use of central-station 
electric power in the factory. 
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Perhaps there are more failures to 
account for in this department of cen- 
tral-station advertising than in any 
other. And the fault has largely been 
in the failure to realize the close con- 
nection that exists between the nature 
of the advertising and the end it is 
supposed to accomplish. 


Early power advertising failed be- 


cause it was for the most part too tech- 
nical and too dry to be appreciated by 
the manufacturer. From this extreme, 
power advertising tended to go to the 
other and become so silly and so super- 
ficial as not to merit serious considera- 
tion. . 

The one thing to remember about 
power advertising—and all other ad- 
vertising, for that matter—is that every 
word must be significant, sensible and 
strong; the advertiser cannot afford to 
be technical, verbose or dull. 

In advertising to manufacturers this 
also must be remembered: You are ad- 
vertising to advertisers. For this rea- 
son your advertising must be very care- 
fully prepared—especially your mail 
matter. If it is going to receive atten- 
tion, it must be of the highest possible 
quality, for it is with advertising mat- 
ter of that sort that it is called upon to 
compete. 

If the central-station advertiser will 
plan his campaigns with these facts in 
mind, together with one other, there is 
no reason why his efforts should not 
be crowned with the greatest success. 
And that other fact is that you cannot 
expect manufacturers to flock to the 
standard of central-station power serv- 
ice at the first suggestion. It is going 
to take time. Patience and persistence 
must necessarily be the watchwords of 
a power-advertising campaign. 

SIGNS AND STORE ILLUMINATION. 

The writer’s assertion _of some 
months ago that no electrical advertis- 
ing problem is quite so much alive as 
the promotion of the use of electricity 
as an advertising medium has been 
more than borne out by the revived in- 
terest shown by merchants the country 
over in signs and store illumination. 

An ever increasing number of cen- 
tral stations are awakening to the profit 
possibilities in this field of work and 
are showing a disposition to unite with 
the sign companies in pushing the more 
general use of electrical signs. 

Not the least important factor in this 
revival, we must remember, is the high 
efficiency lamp, which is making 
more elaborate signs possible. 


The main fact to be remembered in 
this connection is that there is no limit 
apparently to the usefulness of the 
electric sign. Its use is extending to 
all lines of business, andthe variety of 
purposes for which it may be used are 
constantly increasing. The central sta- 
tion that does not fall in line and push 
electrical signs and modern electrical 
store illumination is most certainly 
asleep at the switch and losing a beau- 
tiful opportunity. 

HIGH EFPICIENCY LAMPS. 

Mention of high efficiency lamps 
brings to us the most important ques- 
tion the central station has been called 
upon to answer in a long time. How 
should a central station treat a lamp 
which, by its wonderful economy, 
seemed to threaten its receipts? Should 
an effort be made to oppose their in- 
troduction and use? Should the cen- 
tral station keep silent, hoping that its 
patrons would remain in blissful igno- 
rance? Neither of these things are pos- 
sible. . 

The activity of the lamp manufactur- 
ers makes it impossible for the cen- 
tral station to take either of these 
courses. If the central station will not 
push high efficiency lamps, the makers 
will, which would be the very worst 
thing possible for the central station, 
because it might result in such a sud- 
den and so widespread an adoption of 
the high efficiency lamp that the cen- 
tral station would not have an oppor- 
tunity to adjust itself to the situation. 

The writer believes that it is a fact 
so well demonstrated that it needs no 
further proof that the high efficiency, 
instead of being a menace to the cen- 
tral station, 1s its opportunity. 

He also thinks that it has been quite 
thoroughly proved that the only dan- 
ger to the central station to be found 
in the high efficiency lamp is in a uni- 
versal adoption taking place too sud- 
denly—a danger which can be easily 
avoided if the central station gains 
control of the situation by its adver- 
tising, leading its patrons to look to it 
instead of to dealers, manufacturers’ 
agents, etc., for new electric lamps. 

WHY SOME ADVERTISING FAILS. 

When we have covered in detail the 
topics we have just been outlining, the 
next subject to which our attention is 
naturally directed is the question as to 
why some advertising fails. Four gen- 
eral reasons are found which practi- 
cally cover the situation. Advertising 
fails either because it lacks persistence, 
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a co-operative spirit, good judgment, 
quality. There are several fundamen- 
tal reasons why persistence is so essen- 
tial in advertising. The first and most 
important is that one time, and often 
several times, advertisements do not 
bring results. People have to be kept 
after before they act—at least, the 
general run of people. 

Other reasons that are scarcely 
worthy of mention, after the one we 
have already given, are the large num- 
bers of good selling points connected 
with every department of electrical 
endeavor. 

One advertisement cannot possibly 
cover them all, and until all are cov- 
ered several times, there is always the 
possibility that you are not touching 
upon the right point of contact with a 
large class of prospects. 

Lack of quality in advertising pro- 
ceeds from a desire to be economical 
and is really the worst form of econ- 
omy possible. It is simply throwing 
so much money away, because one is 
not willing to spend a little more to 
get back the first and a whole lot more 
in addition. 

The necessity for high-class advertis- 
ing comes from the fact that people 
have been educated to it, as well as 
from the fact that they judge the cen- 
tral station by the matter it puts out. 
If advertising matter today is cheap, it 
is unconvincing, and fails for that rea- 
son. i 

The lack of good judgment is sim- 
ply failure to appreciate the kind of 
advertising necessary to produce re- 
sults. Lack of co-operation is nothing 
more nor less than the failure of other 
departments of the central station to 
work in harmony with the advertising, 
hence causing the latter to fail. of its 
purpose. 

Individual advertisements, too, may 
have faults, causing them to miss their 
purpose. They may be so commonplace 
as not to attract attention. They may 
be incomprehensible or unconvincing. 
They may fail because they are poor 
typographically or because the copy ?!8$ 
not adapted to its purpose. 

All failure in advertising, however, 
whatever the specific reason may be, 
must be laid ultimately to a lack of 
knowledge of the science of publicity. 
When the central-station advertiser 
possesses the requisite ‘‘know how,’ 
and has the confidence of the company 
that employs him, there is no reason 
why sticecess_should_not be realized. 
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SYNDICATE ADVERTISING. 

One of the sunplest ways for the cen- 
tral station which feels unable to em- 
ploy a high-class advertising specialist 
to avoid failure in advertising is to 
take advantage of the adaptability of 
syndicate advertising to its purposes. 

Syndicate advertising is good for 
central stations, not only because it re- 
lieves the central station of a large 
amount of responsibility, but also be- 
cause it does the work well, saves 
money, and gives the central station the 
benefit of the experience of hundreds 
of other companies the country over. 

The weakest point about syndicated 
advertising matter is the fact that the 
central station is apt to leave too much 
to the advertising company with which 
it allies itself, failing to keep the com- 
pany closely informed of local condi- 
tions so that the advertising may be 
adapted to meet them. 

Outside of this, the chief concern of 
the central station should be to ally 
itself with a company of known re- 
sponsibility and ability. 

In addition to the matters we have 
been outlining so far, there are three 
other topics which have interested us 
but have been discussed so recently as 
to require but little mention here. The 
first is the possibility of finding new 
ways to use electricity by means of 
advertising. | 

In the past, central stations have 
been known to uncover new uses for 
current, and the suggestion was made 
that the central station adopt a definite 
plan and pursue an advertising cam- 
paign to see just how much could be 
made of it. Nor was this all. The 
more vigorous advertising of little 
known or new electrical devices was 
advocated—especially several which 
are coming into public notice at the 
present, notably the vacuum and suc- 
tion cleaner, electrical ventilating de- 
vices and electric vehicles. 

From this last we are led naturally 


to another of our recent subjects, ‘‘The 


Future of Central-Station <Advertis- 
ing.’’ 

This is so important a matter that 
we strongly advise the reader not to 
rest content with the little mention we 
can make of it here, but would sug- 
gest that he take out his copy of the 
ELectricaL REVIEW AND WESTERN 
ELECTRICIAN for September 10 and re- 
read the article. | 

The question of securing your allot- 
ment of large electric signs from na- 


tional advertisers, the question of un- 
derground conduits in place of over- 
head construction, the question of mod- 
ern municipal street lighting, and the 
question of fighting against price-cut- 
ting contractors who are responsible for 
whatever inferior and dangerous con- 
struction is put up nowadays—all these 
are too vital questions to be dismissed 
with a word. The article on these 
questions, as Well as the one on the 
‘Ethics of Central-Station Advertis- 
ing,’’ deserve close consideration. Get 
out the issues in which these articles 
appear and go over them. 
THE MAN BEHIND. 

And now, in conclusion, what shall 
we say of the ‘‘Central-Station Adver- 
tiser’’-—the man upon whose shoulders 
must fall the burden of making central- 
station advertising, in all its complex- 
itv, a success? What manner of man 
should he be? 

He must be, above all, a man who 
can understand and sympathize with 
the manufacturer puzzling over his 
power problems and the housewife 
working herself sick in a hot kitchen 
with sticky, constantly cooling flat 
irons. 

He must have great breadth of vision, 
have ideals of the highest order, and be 
an adept in the art and science of 
salesmanship and advertising. He must 
be progressive, a good executive and 
not too closely allied with the technical 
side of the matter. He must he as 
patient as Job and be Persistence itself. 

With the hope that every central sta- 
tion in the land may be fortunate 
enough to secure such a man, the writer 
concludes this series of articles. 

— eoo 

Educating Boston Telephone Users. 

In a series of bulletins which it is 
publishing in the daily papers, the New 
England Telephone and Telegraph 
Company has undertaken an interest- 
ing campaign of education as a pre- 
liminary to putting into operation the 
new telephone rates for the Boston and 
suburban districts which it adopted on 
August 30 on the recommendation of 
the Massachusetts Highway Commis- 
sion. 

The new scheme of rates and the 
zone system is in principle and in 
nearly all its details that recommended 
to the Massachusetts Commission by its 
technical advisor, Prof. Dugald C. 
Jackson. In its Bulletin No. 1, the 
Telephone Company makes merely a 
geueral announcement of the fact that 
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it has accepted the new rates, and will 
be ready to provide service under them 
for a large part of its new and old 
subscribers by November 1. The change 
involves the rewriting of upwards of 
100,000 existing telephone contracts, 
which is, in its way, hardly a less difti- 
cult task than the providing and in- 
stalling of the new material that will 
be required by reducing multi-party to 
two-party lines. 

In Bulletin No. 2, the Telephone Com- 
pany hus the following argument to 
make by way of showing the advan- 
tage to the majority of subscribers of 
the new zone plan. It may be con- 
sidered as a reply to criticisms of the 
new rates which have arisen in some 
parts of the suburban district, where 
the existing unlimited suburban service 
has cost the company in many instances 
more than it can pay. Bulletin No. 2 
says: a 

“Professor Jackson, the Highway 
Comumission’s expert, took careful Pec- 
ords to ascertain the number and des- 
tination of calls for each exchange to 
points within the metropolitan and 
suburban districts. He found that, 
aside from calls for the seven metro- 
politan exchanges, only fourteen per 
cent of all suburban calls went outside 
districts composed of a particular ex- 
change and its contiguous suburban ex- 
changes. Hence, the great majority of 
suburban users would not be adversely 
affected by reason of the creation of 
such districts, but, on the contrary, 
distinctly benefited when all the advan- 
tages are considered. 

‘*The present lowest unlimited sub- 
urban rate obtainable is a four-party 
tine at $30 a year. The new lowest 
unlimited suburban district rate—a 
two-party line with divided ringing— 
is $21 a year in ‘E’ districts, $24 a year 
in ‘F’ districts, $27 a year in ‘G’ dis- 
triets, and $30 in ‘H?’ districts. Here, 
then, is a reduction of thirty, twenty 
and ten per cent, respectively, in three 
classes of exchanges, and the substitu- 
tion of a two-party line with divided 
ringing for a four-partyline, with still 
other benefits. 

‘In this connection three important 
points should be considered: the re- 
duction in the annual rate, the reduc- 
tion of the toll rate to and from Bos- 
ton, and the improvement in the serv- 
ice which will result from two-party 
lines with divided ringing in place of 
four-party lines. Each of these is a 
part of the same problem.” 


TELEPHONE TRAIN DISPATCH- 
ING.—ITI 


THE DISPATCHER’S OFFICE. 


BY K. W. ENDRES. 


A large manufacturing company re- 
cently had to retouch a telephone train- 
dispatching photograph to be used for 
advertising, because on the dispatcher’s 
desk in the picture appeared a big, fat 
cigar and the railroad did not consider 
this would make good advertising for 


` 
= á- ae Se = eee 
>. *. ee -* . - - 


sod s, 
! 

-_- - > -= > eo - 

>. ** *. =. -* J». FF we 


FIG 1.—DISPATCHER ON 
RAILWAY. 
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it. The superintendent of telegraph 
for this railroad stated at the time that 
never until the arrival of the telephone 
had he found a dispatcher smoking on 
the job—they didn’t have time. And the 
sweet dispositions that dispatchers are 
acquiring cause much humorous com- 
ment. Furthermore, although this is, 
of course, strictly sub rosa, one can oc- 
easionally walk into a dispatcher’s 
office and find him with his feet on the 
desk, his train-order book in his lap 
and a long green telephone cord from 
his chest set attaching him officially to 
business. 

Perhaps it is needless to say the dis- 
patchers like the telephone. Anything 
which will make an operator down the 
line answer quickly and make his life 
miserable if he does not answer and 
eall with no work for the dispatcher— 
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is certain to be deeply appreciated at 
the dispatcher’s end of the line. On 
every system that has been installed, 
it has been most interesting’ to see how 
the dispatchers start in using the 
apparatus on their own responsibility 
previous to the official change in 
methods. A dispatcher will be calling 
an office on his Morse wire for five 
minutes without getting a glimmer of a 
response; then he will go over to the 
telephone cabinet and ring the office up 
on that. The bell is always answered 
at once and the things that the dispat- 
cher says in telling the man to go over 
and answer his Morse usually need 
expurgating. 

It does not need much imagination 
to see how the telegraphic calling, so 
often with the long waits for an answer, 
get on the dispatcher’s nerves and 
make him irritable. It does not need 
their personal confirmation to make us 
eertain of the improvement accom- 
plished here by the telephone. 

The improvement is appreciated by 
the men themselves, let there be no 
doubt of that. Practically all of them 
start in hostile to this innovation. They 
are used to the telegraph from years of 
association; they do not want anything 
new and untried (by them). They take 
to it grudgingly, but inside of a month 
they are swearing, if anything happens 
to put the telephone line temporarily 
out of commission and they have to go 
back to the Morse. This does not hap- 
pen in one or two places; it has hap- 
pened everywhere the telephone has 
been installed, and apparently it will 
continue to happen until all the dis- 
patchers in the country have been re- 
formed to the good-natured method of 
handling trains. 

A circuit for handling train move- 
ments, or a train wire, as it is famil- 
iarly known, is an important part of 
the railroad system. For this reason 
all such circuits are under the direct 
control of one man—the dispatcher. He 
does all the calling on the circuit and 
in the telephone system it is so 
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arranged that no operator can call an- 
other without the dispatcher’s assis- 
tance. In message work, where the im- 
portance of the circuit is not so great. 
it seems probable that the telephone 
system will be arranged so that one 
way-station can call another without 
the services of any intervening oper- 
ator. In all cases at present installed 
a message operator is employed, but as 
this branch of the business increases in 
growth it is thought its development 
will be along the lines indicated. 
The dispatcher is supplied with tele- 
phone apparatus similar to the ordinary 
switchboard operator’s equipment. He 
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FIG, 2.—W1RING OF DISPATCHER'S TELE- 
PHONE SET. 


is supposed to be connected in on the 
circuit all the time he is on his trick, 
so apparatus easy to wear is provided. 
As shown in Fig. 1, this takes the form 
of the head receiver and chest trans- 
mitter. Connections are made by 8 
flexible cord and plug to telephone 
jacks mounted in the desk. A key 18 
also wired in the transmitter circult s0 
that the dispatcher’s transmitter Can 
be cut out when he is listening. F18. : 
shows the wiring of the dispatcher $ 
telephone set. The key used is a well- - 
known device for improving the talk- 
ing efficiency of a long or heavily 
loaded circuit. . 

In addition to this, if the division 's 
equipped with more than one circuit, 
the dispatcher usually has another key 
which permits of his shifting from one 
circuit to the other at will. A very 
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tlexible arrangement is then obtained. 

The above constitutes practically all 
the telephone apparatus which the dis- 
patcher uses daily. Each man has his 
own set of instruments for sanitary 
reasons. They all, however, use the 
same key cabinet which sends the 
signals out on the line. 

The key cabinet contains one key for 
each way-station that is equipped with 
selectors on the circuit. This is the 
form of sending device at present em- 
ployed on all roads. One of these cab- 
inets is illustrated in Fig. 1. When the 
dispatcher calls a station he gives the 
corresponding key a quarter turn. This 
sets a train of gears in motion and 
sends the proper direct-current signal- 
ing impulses out on the telephone line. 
When the station bell rings it gives the 
dispatcher a distinctive buzz in his head 
telephone informing him of the fact. 
He then can proceed and call another 
station if he so desires. 

Another type of key simplifying the 
above scheme is shown in Fig. 3. In 
this a single ringing key is employed 
and the proper station is called by set- 
ting the pointer at the proper number 
or name on the dial. This device 1s one 
of the latest improvements in the dis- 
patching field. 


FIG. 3.—WESTERN ELECTRIC SENDING 
KEY. 


Both the above schemes embody what 
is known as the individual-call system. 
In other words, if a dispatcher wants 
to call five stations for instance, he 
calls one after another, but can only 
call one at atime. This has been found 
to be a very satisfactory method of 
Operation and is the system most gen- 
erally employed. As a matter of fact, 
it is seldom that a dispatcher ever has to 
call in more than five or six stations 
simultaneously and it takes a very short 
time to do this with the individual call 
equipment. : 

Multiple-call equipment such as is 


shown in Fig. 4 is, however, used on 
some railroads in the West. With this 
master selector the dispatcher presses 
as many keys as he wants stations at 
once and they are all called by one oper- 
ation, but it requires one minute to do 
this. It is a question whether there is 
any advantage in this, though, and 
present indications lead to the belief 
that this method of calling cannot com- 
pete with the more rapid and efficient 
individual-call mechanisms. The multi- 
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FIG. 4.—CUMMINGS-WRAY MASTER 
SENDER. 


ple-call system operates on the basis of 
synchronous clocks. 

Turning one of these keys in the cab- 
inet shown in Fig. 1 operates some one 
selector out on the line and rings the 
bell at that station. In many of the 
present telephone-dispatching equip- 
ments local battery is employed and the 
selector so arranged that the bell at the 
way station rings until the dispatcher 
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case he stops the bell ringing by press- 
ing this while he hears the answer-back 
buzz. In the latter he holds the ring 
by the same operation. This key 
merely relieves the dispatcher of the 
necessity for holding the sending key 
itself and performs the same function. 

In addition to the apparatus and in- 
struments which are daily handled by 
the dispatcher other equipment is re- 
quired at his office for the successful 
operation of the system. A battery (of 
dry cells usually) is installed here 
whose voltage may range from 50 to 
250 volts. This is for sending the 
signaling impulses out on the line and 
its voltage is dependent on the length 
of the circuit and the number of sta- 
tions upon it. 

The contacts of the sending keys are 
not designed to carry heavy currents, 
so this battery is connected to the line 
through the contacts of a specially de- 
signed telegraph relay. Reference to 
the wiring diagram of this apparatus 
(Fig. 5) will show how it is arranged. 

Three retardation or ‘‘choke’’ coils 
are also employed in series with the 
telephone line and across these six- 
microfarads capacity is placed. These 
are for the purpose of absorbing the 
noise due to the signaling impulses. The 
dispatcher may wish to be talking to 
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FIG. 5.—WIRING OF SIGNALING APPARATUS AT DISPATCHER’S OFFICE — INDIVIDUAL- 
CALL SYSTEM, 


stops it. The later types of apparatus, 
however, are all coming around to a 
central-energy scheme where there is 
no local battery at the way-station 
selector, all current for both ringing 
and signaling being supplied from the 
dispatcher’s office. With thìs arrange- 
ment the way-station bell rings for a 
definite length of time and then stops, 
unless held by the dispatcher. The dis- 
patcher thus still controls the length of 
ring, but the mode of operation is just 
reversed. 

In both cases, the dispatcher has a 
strap key on his desk. In the former 


one station and calling another at the 
same time. If some means were not 
provided for taking care of the thump 
due to the high-voltage sending battery, 
this would be impossible. As it is, it 
is absorbed by these coils and condens- 
ers. The resistance across the line on 
the back contact of the telegraph relay 
absorbs the condenser discharge. The 
condensers and resistances around the 
telegraph-relay contacts are for the 
purpose of eliminating sparking at 
these contacts, thereby greatly increas- 
the life of the relay. A similar arrange- 
ment is used on the sending key. 
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The circuit arrangement just des- 
cribed, with a few unimportant modi- 
fications, is that used with practically 
all individual-call systems in service. 
The circuit at the dispatcher’s office 
for a multiple-call system is shown in 
Fig. 6. | 

To ring a station with this system the 
dispatcher presses the desired kéy or 
keys (Fig. 4) corresponding to the sta- 
tions wanted and then operates the 
starting key. This starting key main- 
tains its contact for an appreciable 
length of time to allow the clock mech- 
anism to get under way and get clear of 
the releasing magnet clutch (Fig. 6). 
Closing the starting key operates the 
elock-releasing magnet and also the 
two telegraph-line relays. These send 
out current impulses on the line 
through retardation coils and by means 
of this operate the way-station selectors. 

As the master-clock arm passes the 
last point on the contact dial, current 
flows through the restoring relay, oper- 
ating the restoring magnet, which re- 
leases all the keys. A push button is 
also provided, by means of which the 


keys may be manually released in case | 


of an error in pressing buttons. 

We have covered herein the functions 
of the dispatcher’s equipment and what 
is accomplished when he sends out a 
call. In the following paper the effect 
of this down the line will be deseribed— 
the action of these direct-current im- 
pulses in signaling a way-station. 

(To be continued.) 
—e 9 -—_—_ 
Reduction in Italian Telegraph Rates. 

United States Consul General Jas. A. 
Smith, of Genoa, Italy, submits the fol- 
lowing interesting information in a re- 
cent report: 

The telegraphic service in Italy is 
owned and controlled by the govern- 
ment and is under the direct manage- 
ment of the Ministry of Posts and Tele- 
graphs. The rates in force were estab- 
lished by laws of 1870, modified in 1882. 
The cost of an ordinary telegram sent 
to any part of the kingdom is one lira 
($0.193) for a minimum of fifteen 
words, including the address and sig- 
nature, with a charge of five centesimi 
($0.01) for each additional word. 
These rates have been for many years 
considerably higher than those in other 
European countries, especially for brief 
telegrams of less than fifteen words, 
and for a long time the commercial in- 
terests and the press have attempted to 
persuade the Italian Parliament to re- 
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duce them. Important obstacles to this 
action were that the lines, with their 
limited capacity, could not properly 
handle the increased business resulting 
from lower rates, and that diminished 
receipts were feared. 

The ministry has overcome the first 
obstacle by adding fully 25,000 miles 
of wire during the past three years, 
with thirty-nine additional direct lines 
between the large centers of commerce 
and industry, and by installing over 
1,200 new high-capacity instruments 
(262 Hughes and Baudot and 1,000 
Morse). A careful estimate of the 
amount of increased business to result, 
based upon the experience of other 
European countries, showed that in the 
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prove a law granting a material reduc- 
tion in the rates charged. The new 
law goes into effect on December 1 
next. 

The rates to be charged are as fol- 
lows for messages sent anywhere within 
the kingdom: Ordinary telegram, 
minimum ten words, sixty centesimi 
($0.115), with $0.01 for each additional 
word; urgent telegrams (former rate 
three times that for ordinary message), 
1.8 lire ($0.347), with $0.03 for each 
additional word above ten. Ordinary 
telegrams directed to newspapers or 
press agencies from 9 p. m. to 6 a. m. 
are charged $0.115 for twenty words 
and $0.01 for each additional two 
words. 
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FIG. 6.—WIRING OF SIGNALING APPARATUS AT Dic PATCHER’S OFFICE—MULTIPLE-CALL 
SYSTEM. : 


next five years from a total of 58,060,- 
000 telegrams, yielding an income un- 
der existing rates of about $14,000,000, 
the traffic probably will show a total 
of 86,990,000 telegrams, with an income 
of over $16,000,000, a gain for the ad- 
ministration of fully $2,000,000 in five 
years. Increased business will, of 
course, result in some additional ex- 
pense for employees, but it is argued 
that the result of reducing the mini- 
mum number of words in a telegram 
from fifteen to ten will be proportion- 
ately less work for the personnel, and 
therefore the increase in expense for 
operators will be less in proportion 
than the increased income from ad- 
ditional traffic. These considerations 
have prevailed upon Parliament to ap- 


‘Wireless for Submarine Boats. 

A good deal of secrecy has been 
associated with the British naval ex- 
periments which are being conducted 
with wireless telegraphy, and whose 
purpose is to establish communication 
between submarines and the parent 
ship. At first the experiments pro- 
mised to be hopeless. However, Tè- 
sults have now been secured which 
have convinced the authorities that 
eventually success will be obtained. AS 
a fact communication has been estab- 
lished, though of a rather fitful char- 
acter. The establishment of a reliable 
method of communication woulà not 
only increase the assurance of safety. 
but would considerably increase the 
fighting-effectiveness of the submarine. 
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ELECTRICAL MINING NOTES. 


BY SIDNEY F. WALKER. 


In the early part of last year, J. 
Glynn Williams, the electrical engi- 
neer of the Moresby Collieries near 
Whitehaven, England, voiced the feel- 


ing of a very large number of those 


engaged in mining work, and of those 
interested in mining, by asking all who 
were so interested to join the pro- 
posed Institution of Mining Electrical 
Engineers. The qualifications were 
necessarily at first rather loosely de- 
fined. Membership of the Institution 
of Electrical Engineers naturally 
qualified for membership of the pro- 
posed new institute, and a considerable 
number of members of the older insti- 
tution immediately joined. The other 
qualification was actual engagement in 
looking after an apparatus in a mine. 

The Institution, or, as the Board of 
Trade has obliged it to call itself, the 
Association, has already done a certain 
amount of valuable work. There have 
been the usual difficulties attendant 
upon the formation of a new body of 
this kind. The Association was very 
fortunate indeed in securing for its 
first president, a gentleman who com- 
bined in his own person a thoroughly 
practical and theoretical knowledge of 
electricity and of mining. William 
Maurice, the president, has been for 
some years the manager of Hucknall 
Colliery in Nottinghamshire, and be- 
fore adopting the profession of mining, 
he served his time with a firm of elec- 
trical engineers, and also did a consid- 
erable amount of work for them in 
putting down electrical plant. In fact, 
he gravitated from electrical work 
into mining, during the time that he 
was left as electrical engineer in charge 
of a plant that his firm had fitted up 
at a colliery. He has written several 
books upon electricity. Mr. Maurice 
has taken upon his own shoulders 
practically the whole of the trouble- 
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some work of drawing up Articles of 

ssociation, such as are required by 
our Board of Trade, and of piloting 
the affair through the somewhat diffi- 
cult shoals of officialism. The Associa- 
tion is not vet quite out of the wood, 
from the official point of view. It has 
not yet been incorporated, at the time 
] write, but I understand that all dif- 
ficulties have been smoothed over, and 
that in a short time, the Association 
will be fully launched, under legal 
auspices. 

The Association of Mining Elec- 
trical Engineers is organized very 
much on the lines of the Colliery Man- 
agers’ Association, to which it rather 
closely . corresponds. The Colliery 
Managers’ Association has been in ex- 
istence for a good many years. It was 
formed in something the same way. 
From the feeling that existed among 
colliery managers, the men who were 
responsible for the working of collier- 
ies, and who were au fait with all the 
numerous little difficulties to be met 
with in the working of collieries, that 
some means should be found of their 
meeting together at times that were 
convenient to them, to discuss matters 
of common interest. 

During the last session the greater 
portion of the time of the Association 
branches was taken up in discussing a 
paper dealing principally with 
‘‘Shock,’’ prepared by the president 
of the Association. A great deal of 
very valuable information was ob- 
tained from the members at the differ- 
ent branches. 

Unfortunately the use of electricity 
in mines has been attended, during the 
last few years, with a very heavy toll 
of life. A very large number of 
deaths have taken place. Sometimes 
men in charge of the apparatus have 
been killed, and sometimes other mep 
who have accidentally touched some 
piece of metal that should in no way 
have been connected with the power 
service. The result of these accidents 


has been a considerable setback to the 
use of electricity in mines. A great 
number of colliery managers who had 
adopted electricity for driving coal- 
cutting machines, have displaced it by 
compressed air, the air being com- 
pressed as near the working face as 
possible. 

At a colliery in the county of Dur- 
ham that I visited a few weeks ago, 
the manager told me that he would 
not have electrical apparatus any- 
where about the mine except in the 
immediate neighborhood of the pit 
bottom. 

Again and again accidents are re- 
ported, where the insulation of some 
part of the cables, or of a switch or 
distribution box, has been cut through 
by some metal, the metal becoming 
alive and making everything else alive 
that is in metallic connection with it; 
the result being that some object, such 
as a haulage rope, or the iron frame 
of a mine wagon has become charged. 

ARMORED VERSUS UNARMORED CABLES. 

This leads to the question that has 
been very fully discussed at the meet- 
ings of the Association of Mining 
Electrical Engineers, and also at the 
meetings of other bodies, as to 
whether it is wiser to armor cables or 
not. The more general practice is to 
use armored cable, and for the reason 
that it is not so liable to be broken by 
falls, and is also not so liable to be cut 
through by the sharp edge of a girder 
or any piece of metal that happens to 
come in contact with it. On the other 
hand, however, any heavy pressure 
brought to bear upon the armor, as 
when there is a heavy fall of rock, will 
tend to drive the armor through the 
insulation and to render it alive. If 
each conductor is properly protected 
by fuses and circuit-breakers, and if 
the armor is intact up to the point 
where it becomes alive, the conductor 
should be immediately cut off from the 
supply service and all danger of shock 
should cease. There are, however, 
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difficulties in the way of this. In the 
first place it is often inconvenient for 
the supply of current to be cut off, 
and the armor may not be intact right 
up to the point where it becomes alive. 
If the armor is earthed at the pit bot- 
tom, say, where good earth can always 
be obtained, and it is intact every- 
where, there should be no difficulty 
about the protection of the men about 
the mine from shock. What often 
happens is that a cable may be broken, 
however well it may be armored, by a 
heavy fall of rock or by runaway mine 
wagons. I have seen a very heavily 
armored cable, the conductor itself be- 
ing of fairly large size, cut clean in 
two as by a pair of shears, the cut 
having been made by the wheel of a 
mine wagon that ran over it. The 
difficulty that arises where breakages 
of this kind occur is, unless the two 
sides of the armor are carefully con- 
nected together by good conductors 
so that the total resistance of the 
armor right through the length of the 
cables is small, the protection afforded 
by earthing the armor is lost beyond 
the point where the break has oc- 
eurred. 

Somewhat similar difficulties occur 
in connection with the iron cases that 
are now almost universally employed 
to inclose distribution boards, switch- 
es, fuses, ete., at all places where an 
inflammable mixture of gas and air 
may come. Unless the box itself is 
carefully connected to the armor it 
may become alive, and may give a fatal 
shock. 

THE QUESTION OF EARTH. 

The question of earth is a very 
difficult one indeed in a coal mine. 
There is no difficulty whatever in ob- 
taining good earth on the surface or 
at the pit bottom. The engines 
(which are connected with the boil- 
ers and the boilers with a supply of 
water) make as good earth as it 1s pos- 
sible to obtain. At the pit bottom al- 
so there is nearly always a large 
sump, practically a large tank, right 
at the bottom of the shaft, which re- 
eeives all the draining of the water 
from the shaft and which makes very 
good earth indeed. In the workings, 
however, it is a very difficult matter. 
Earth may be obtained in the work- 
ings, but the chances are against it. 
If there is a pieee of ground some 
distance from the pit bottom that is 
always wet, this ground is not always 


connected electrically with the sump 
at the pit bottom, and therefore there 
may be the resistance of the other 
strata between it and the pit bottom, 
which is often very high, reducing the 
effect of the earth very considerably. 

Modern practice in coal mines is 
resolving itself into carrying earth 
from the pit bottom right into all the 
workings wherever. cables may be 
laid and wherever electric motors may 
be used. In one colliery in South 
Wales, where there have been no acci- 
dents and where the whole thing has 
been very successful indeed, an old 
wire rope is carried from the sump 
through all the roads, the rope being 
laid loosely in the ground and careful 
connections made between it and the 
armor, and between it and the distri- 
bution, switch boxes, etc., where re- 
quired. Care is required in the selec- 
tion of the old wire rope for this pur- 
pose. The modern lang-lay wire rope 
will probably answer very well, as al- 
so will the locked-coil rope, but a rope 
of the older formation may have a 
very high resistance indeed. In the 
older method of the manufacture of 
wire ropes, a certain number of wires 
were twisted together in one direction, 
sav to the right, to form a strand, 
and a certain number of strands were 
twisted together round a core in the 
opposite direction, say to the left, to 
form the rope. With this arrange- 
ment, as the rope wore, the wires on 
the outside were cut through at differ- 
ent places by the friction to which the 
rope was subject, and this meant that 
the rope itself, when it was taken off 
use for haulage or winding, was made 
up of a number of very short lengths 
of individual wires held together by 
the twisting of the rope, but making 
very poor electrical connection with 
each other. In the locked-coil and 
lang-lay ropes a different set of condi- 
tions rules, and the worn rope may be 
taken to be fairly solid. 

Another method that has been em- 
ployed is to run a galvanized-strand 
signal wire along the road in the 
neighborhood of the cables, and to 
connect the armor, switch boxes, ete., 
everywhere to it. One of the most 
promising methods of protecting 
cables that I have seen was described 
to me by one of the managers of a 
very large colliery concern in South 
Wales, where electricity has been 
adopted for every purpose. Stone 
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walls are built along all the roads, and 
the cables, which are well armored, 
are supported upon the walls by sub- 
stantial supports that prevent any 
crushing action being brought upon 
the cables themselves owing to the 
squeeze of the mine. The building of 
the stone walls is expensive at the 
start and for this reason firms who 
are not very strong financially cannot 
indulge in it. As the manager pointed 
out to me, however, by the time the 
colliery is worked out they will be 
very much to the good, taking into 
consideration the cost of the timber 
that will have been saved and the 
greater security of the cables, and the 
absence of stoppages from the parting 
of cables. The stone walls require to 
be very substantially built in a great 
many collieries because of the enor- 
mous crush that comes upon the seam 
from the overlying strata. It is not 
difficult, however, to provide for this. 

One method of earthing that has 
been employed is the use of the de- 
livery pipes from pumps. The opin- 
ion of the electrical engineers who are 
engaged in mining work, however, ap- 
pears to be very strongly against it. 
In the one case in which it has been 
employed, care is taken that no pipe 
shall be used for the purpose that is 
not always full of water. The danger 
with the use of water pipes in this 
way is, if a pipe is temporarily empty 
of water a portion of it may be alive 
and may give a shock sufficient to kill. 

THE EFFECT OF SHOCK. 

One of the most interesting pieces 
of information which came out in the 
course of the discussions upon shock 
was the fact that the common belief 
that no harm is done unless death en- 
sues is incorrect. Repeated cases were 
given where men had received very 
severe shocks, in some cases not being 
rendered insensible for more than 4 
few minutes, in other cases requiring 
the use of ‘‘first aid’’ to bring them 
round who suffered very severely from 
the shocks though they recovered and 
were able to resume their work as be- 
fore. 

EXPLOSIONS IN SWITCH AND DISTRIBUTION 
BOXES. 

Another source of trouble that has 
come to light in the course of the dis- 
cussions that have taken place is the 
possibility of explosions in, or in the 
neighborhood of, switch and distribu- 
tion boxes. It is now the common 
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practice to provide gas-tight boxes 
wherever a switch or a distribution 
connection is required, if gas is likely 
to be present. The difficulty in con- 
nection with these switeh boxes is in 
making a gas-tight joint to the box. 
The box must be made to open for re- 
placing fuses, making connections to 
switches or attending to switch con- 
tucts. If it is opened frequently the 
joint between the cover and the case 
is apt to become loose. In many forms 
of switch boxes the joint was made, 
in the early apparatus, by means of 
gaskets of rubber. If the rubber was 
of sufficient thickness, if it could be 
insured that the rubber was always in 
place between the cover and the body 
of the box, and if there was the same 
thickness of rubber everywhere when 
the box was closed and the rubber 
squeezed into position, there was a 
fairly good chance of the box being 
gas-tight. But it was only a good 
chance. The arrangement of any gas- 
ket for a gas-tight joint where the 
joint has to be unmade and remade 
more or less frequently is always 
weak. Men attending to electrical ap- 
paratus underground have not too 
much time. When faults occur every- 
body is rushing them to get the thing 
right and there is a tendency to leave 
the gasket out, or. at best, not to fit it 
properly. It is now pretty clearly un- 
derstood that the very best joint for 
the purpose is made with wide flanges, 
and metal to metal. Incidentally I 
may mention that I made this dis- 
covery 1n connection with electrical 
apparatus for use with signals in 
mines over thirty years ago. 

In the case of switch boxes, unless 
the joint is perfect, gas is constantly 
leaking through into the box, and in 
case of the atmosphere inside the box 
becoming explosive and being fired 
When a switch is opened or when a 
fuse blows, the ignition may be com- 
municated through the imperfect joint 
to the atmosphere outside, if it is ex- 
plosive or if there should happen to 
be a cloud of coal dust present at the 
moment. When the joint is gas-tight, 
as it is with metal to metal carefully 
machined and with broad flanges, it 
may happen that a certain quantity 
of an explosive mixture is inclosed in 
the box when it is opened to replace 
a fuse or for another purpose. Pro- 
viding that the box is sufficiently 
Strong, this does not matter. A small 
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explosion may oceur inside the box 
Which may do a certain amount. of 
damage to the parts of the switch, but 
nothing further happens. This, how- 
ever, brings up another subject that 
is of great Importance, viz., that all of 
these switch boxes should be sufti- 
ciently strong to withstand the force 
of the explosion of an = intlammable 
mixture that can be inelosed within 
them. There is no difficulty whatever 
in providing this, and it is a matter 
that is very easily tested in the works, 
as the explosive force of a mixture of 
ordinary illuminating gas and air is 
very similar to that of mine gas and 
air. 

THE CRUX OF THE WHOLE THING. 

From the discussion which has 
taken place during the last session of 
the Association of Mining Electrical 
Engineers, from the experience of 
some thirty-five years past of the use 
of electricity in mines, and from a 
careful study of the conditions ruling 
Where accidents have taken place, to 
my mind the one fact stands out very 
clearly, viz., that the crux of the 
whole thing lies in care and insula- 
tion. Every one of the accidents that 
have taken place, whether they have 
led to shoek or to fire, could have 
been traced to the absence of one of 
these. 

Defective insulation of 
cables, parts of switch gear and pretty 
well every part of the apparatus, 
opens the door to connection between 
the power service or the hghting ser- 
vice (which in the United Kingdon, 
may be from 200 volts up to 3,000 
volts, and on the surface up to 6,000 
volts) and the conductors, and once 
connection has taken place between a 
conductor forming part of the power 
service, and any other metal body the 
question of whether an accident shall 
take place is purely one of chance. 
The first requisite then is to keep the 
insulation up at all costs. I would go 
so far as to say, that if this cannot be 
done, that if the cost of maintaining 
the insulation in a satisfactory con- 
dition is prohibitive, then such a mine 
would be well advised to abandon the 
use of electricity entirely. 

The other matter that has 
mentioned, care, is also of the very 
highest importance, and its want is 
responsible for a very large number of 
the accidents that have taken place. 
insulation to become 
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fault’ isin itself dueto want of care. 
Apart from that however, a great many 
accidents have been due to the grossest 
want of eare. Skilled men in a number 
of instances have been killed through 
deliberately handling live conductors, 
or going into the neighborhood of live 
conductors under conditions where they 
have not room to work, and where the 
slightest wrong movement on their part 
might bring hand or head into con- 
nection with a live conductor at high 
pressure. 

Incidentally it may be mentioned that 
covering joints in wet collieries is often 
a very disagreeable and a difficult mat- 
ter. Ina shaft, for instance, where 
there is nearly always water present, 
if a cable is exposed, it is almost an im- 
possibility to re-cover it in such a man- 
ner that no water shall be left under 
the covering. If the current should ac- 
eidentally have been left on while the 
covering process is proceeding, or if it 
should be switched on accidentally, or 
again if a leakage current should reach 
the exposed portion of the conductor, 
the consequences to the man who is en- 
gaged in covering the joint may he 
serious. 

PRESSURES EMPLOYED IN COAL MINES. 

The pressures employed in mines are 
steadily increasing. With the increased 
distances underground to which mine 
roads are extending, and with the in- 
creased quantities of work to be done 
at these distances from the pit bottom, 
it has become absolutely necessary 
to use higher pressure. In a ease upon 
which I advised some vears ago, I found 
the difference between working at 500 
volts. and 2,000 volts, in the matter 
of the eost of cables, came out 
about $35.000. It is now common 
practice to use pressures of 3,000 
volts underground, occasionally trans- 
formed down to 440 or 500 volts for 
particular parts of the service. Hanul- 
age motors take the 3,000 volts direct. 
Pumping motors do the same in some 
eases, and in others the pressure is 
transformed to 440 or 500. For coal- 
cutting machines the lower pressure is 
always employed. It would be far too 
dangerous to use pressures of 3,000 
volts at the face of the coal. As it is. 
the difficulty of maintaining the insula- 
tion of cables connecting the service 
with the motor of a coal-cutting ma- 
chine is sufficiently great even at 500 
volts. Motors working fans under- 
ground are sometimes worked at 3,000 
volts, and sometimes at the lower pres- 
sure. It may be mentioned that elec- 
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trically driven fans are performing 
very useful work underground in coal 
mines, for boosting the air current. In 
some collieries, particularly those 
worked on the bord-and-pillar system, 
where the plan of the mine is liké a 
checker board, the problem of ventila- 
tion is often a very difficult one, and 
fans placed in different parts of the 
mine, to direct air currents up certain 
roads, or to suck the return air down 
certain other roads, are of very great 
service. The use of electric motors for 
driving the fans has been a great boon 
to mining engineers. Compressed air is 
the alternative, and it is exceedingly 
wastefull, while the piped distribution 
system is expensive, and costly to main- 
tain. 

PORTABLE ELECTRIC LAMPS IN MINES. 

The portable electric lamp for use in 
coal mines has been the dream of the 
electrical engineer ever since the first 
introduction of the incandescent lamp. 
Many attempts have been made to solve 
the problem, but at the present time, in 
the United Kingdom at any rate, I be- 
lieve there are only two collieries where 
portable electric lamps are in use to any 
great extent. In fact, only one has gone 
in for it largely, viz., the South Hetton 
colliery in the county of Durham. 
Through the courtesy of the manager, 
Seymour Wood, I had the pleasure of 
inspecting the lamp station a few weeks 
ago, and of seeing the whole arrange- 
ments. It is the Sussmann lamp that 
is in use there. The lamp is identically 
similar with the one that was intro- 
duced by the Sussmann Company 
nearly twenty years ago. The South 
Hetton Company, however, handles the 
whole thing itself. It makes the ac- 
eumlators, repairs them, and does prac- 
tically everything. I understand that 
there are some 2,000 lamps in use at 
these collieries. The arrangement of 
the lamp cabin is very similar to that 
of an oil-lamp cabin. The lamps when 
they come up out of the ‘pit are dis- 
mounted, the accumulators taken out 
and put on the charging bench. If on 
test any pair of aceumlators is found 
weak, it is taken into the repairing 
shop, the plates taken out and the whole 
thing remade. There are constantly a 
number of plates in process of manu- 
facture, another lot of plates in process 
of formation, and another lot being put 
together ready for use in lamps. In 
the lamp cabin, after the cells have 
heen charged, they are put in pairs, 
‘nto the tinned iron case which holds 


them, the cover with the lamp and 
switch fixed on the top by screws, the 
lamp is switched on temporarily to see 
that all is right, and the whole thing 
is placed in the rack over its proper 
number. At every colliery, each miner’s 
lamp has a number, and there is a cor- 
responding number on the rack where 
it stands when it is ready for use. In 
the morning when the miners are 
going down the pit, they come’ to 
the little window of the lamp cabin, 
call out their numbers, and the 
lampman hands them their lamps from 
the rack. Usually each miner switches 
on his lamp temporarily to see it is al- 
right, and then switches it off again. 
The lamps which I saw come up out of 
the pit after a days work were then giv- 
ing very much more light than the or- 
dinary oil lamp does. The managers 
have special lamps giving considerably 
more light, and weighing rather more 
than those used by the miners. When 
I went down the pit, I had the mana- 
ger’s own lamp, which gave a light of 
about nine candles. | 
—eo o 

Electrical Power for Mica Mine. 

According to The Mining World, an 
investigation of the electrical possibili- 
ties of the property of the Westing- 
house Electrice & Manufacturing Com- 
pany, near Custer, S. D., has just been 
made by Paul M. Lincoln. The com- 
pany operates seven mica mines near 
this place, and ships large quantities of 
this material east monthly. It is now 
figuring on the possibility of construct- 
ing an electrical transmission line from 
the plant of the Dakota Power Com- 
pany, at Pactola, to the mines. This 
line, if constructed, would cost ap- 
proximately $60,000 and would trans- 
mit power at 22,000 volts. It is ex- 
pected to give to the town of Custer 
and the various mining projects right 
around it, about 750 horsepower and by 
coming through Keystone and Hill City, 
transmit electrical power to the numer- 


ous mining properties in those sections. 
— eo 


A Large Electromagnetic Clutch. 

There has recently been installed by 
C. E. Lugard & Company, Chester, 
England, a large electromagnetice 
cluteh for driving a blast-furnace blow- 
ing engine at the works of Cochrane & 
Company, Ltd., Middlesbrough. A mo- 
tor capable of giving 700 horsepower 
continuously, or 1,000 horsepower for 
one hour at seventy-five revolutions per 
minute, is directly connected to a ver- 
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tical blowing engine, by Richardson, 
Westgarth & Company, Ltd., which has 
a flywheel weighing twenty-three tons 
and sixteen feet nine inches diameter. 
For starting it was decided to adopt a 
method of gradual acceleration, and by 
arrangement with Lugard & Company 
a Vulean patent magnetic clutch has 
been utilized. The clutch, which is 
stated to be the largest electromag- 
netice clutch in the world, is seven 
feet three inches diameter, weighs six 
and one-quarter long tons, and is capa- 
ble of transmitting 1,000 horsepower at 
seventy-five revolutions per minute. It 
was specified that the blower should be 
started up so gently and slowly that 
the demand from the gas-engine gen- 
erator would not exceed 1,000 horse- 
power, and since its installation it has. 
been possible to start up in one min- 
ute, the load on the gas-engine genera- 
tor not exceeding 390 horsepower. 
The electrical energy required to keep: 
the clutch in operation is two kilo- 
watts —The Mechanical Engineer. 
— e 
Electric Drive in a Tannery. 

The fire which destroyed the tannery 
of the Logan Tanning Company, Pic- 
tou, N. S., in the earlier part of this 
year, may prove to have been a bless- 
ing in disguise, for the company in re- 
building is installing an electric gen- 
erator and motor to drive all of the 
machinery. The generator is a 125- 
kilowatt, three-phase, Canadian Gen- 
eral Electric Company '’s alternator, and 
the motors include three of forty horse- 
power each, two of twenty horsepower. 
and two fifteen-horsepower motors, all 
by the same manufacturer. 

—— eee 


Electric Pump for Emergency Use. 

A report from Prescott, Ariz., states 
that the Arizona Central Copper Com- 
pany has decided to use a powerfu! 
electric pump in the exploration work 


now going on in its principal mine. 


This pump, it is explained, was choser 
on account of its being able to star 


on short notice in order to prevent de- 


lays whieh might occur from an wi 
expected flow of water. Steam pump 
are not suitable in emergencies of this 
kind. 
—_———__+--—___—_- 

Motors Wanted in Canadian Works. 

The Nova Scotia Steel & Coal Com- 
pany, a well-known Canadian concern. 
is in the market for about 1,000 horse’ 
power in eleectrie motors. 
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FINANCIAL REPORTS OF ELEC. 
TRICAL COMPANIES. 


MONTREAL STREET RAILWAY. 

The report of the Montreal Street 

Railway for the month of August 

and eleven months ended August 31, 
compares as follows: 


1910. 1909, 

August gros8 ...sesssseneee $396,828 $ 355,229 
EXpenS@S 2... cc cece e eee eee 216,314 180,582 
Augüst NOt 66456 csweee Ma cee 182,514 174,647 
Charges, rents, etc......... 69,891 62,026 

August surplus .......... 112,624 112,629 
Eleven months’ gross....... 3.889,475 3,492,776 
Expenses ..esssssesssooseso 2,830,237 2,046,598 

Eleven months’ net...... 1.651,644 1.446,178 
Charges, rents, etc........ 516,744 450,601 


Eleven months’ surplus.. 1,134,901 995,576 


INTERBOROUGH RAPID TRANSIT. 

The report of the Interborough 
Rapid Transit Company for the two 
months ended August 31, compares as 


follows: 
Two months ended August 31: 1910. 1909. 
Gross operating revenue....$4.156,766 $4,010,332 
Operating expenses ,....... 1,813,704 1,631,045 
Net operating revenue.... 2,343,062 2,239,287 
Taxes foe oh ois ete eg beta ec 298,551 299,670 
Non-operating income ..... 58.77 96,979 
Gross income ............ 2,103,309 2,126,595 
Interest, rentals, etc, includ- 
ing Manhattan guarantee 1,770,385 1,797,289 
Operation per cent.......... 43.63% 41.92% 
Passengers carried ........ 80,386,104 77,769,606 


KINGS COUNTY COMPANY. 

The report of the Kings County Elec- 
tric Light and Power Railroad Com- 
pany for the month of August and 
eight months ended Aug. 31, compares 
as follows: 


910, 1909. 
August groSS .............. $ 344,964 $ 292.734 
Expenses S0dc-esedc awe hanes 169,997 153,308 
August net osc say ewes 174,966 139.426 
Charges and expenses...... 107,348 » £3,603 
August surplus .......... H7,618 59,823 
Eight months’ gross........ 2,793,614 2,433,799 
Expenses ooexi sax bed eee x's 1,337,874 1,178,122 
Eight montse’ net......... 1.455.740 L.2a5.67 0 
Charges and depreciation... 824,499 698,084 
Eight months’ surplus.... 631,241 557,593 


NORTHWESTERN ELEVATED. 

The Northwestern Elevated Railroad 

Company has issued its pamphlet re- 

port for year ended June 30, 1910, The 
income account compares as follows: 


1910. 1909. 

TEIN” auaa ee edie eed gis $2,552,039 $2540 883 
Expenses ........eccccccees 1,055,688 995,818 

AEG Cae Seen or eae ae ee red ee 1,576 358 1,545,084 
Charges, taxes, ete......... 1,200,254 1,189,288 

Sit oe scs ioc oa Oona 376,098 355.776 
Preferred dividends ........ TAA NNN LL eee 

SUFPIUS oy: Guise Grins Blea Ea 226.096 355,776 
Earned on $5,000.000 pre- 

ferred stock .............. 7.5%: 7.1% 


PHILADELPHIA RAPID TRANSIT. 

The Philadelphia Rapid Transit com- 
has issued its pamphlet report, for the 
year ended June 30, 1910. The income 
account compares as follows: 


1910. 19N9, 
GFOS eg et con y G hati et canted $17,991,199 $18 217,529 
Exvenses ...........c0 eee 9 886,759 V S64 T3T 
INE EE te tech 8,104,242 8,952,792 
Other income ..,asasanne 510.256 480,452 
Total Income ........... 8,614,598 9423. 255 
Taxes and license........ 1.569, 858 1.464.952 
Palanee ove eee cece 7,044,741 TARR NAS 
Fixed charges ............ AT d AA 8,192,572 
TOMA CIE wes sc, Sweeties oo Pata E3 Naz 294.97A 
Passengers carried ....... 422,894,253 464 264.656 


The report would, it is stated, have 


been very different had it not been for 
the motormen’s strike, which lasted 
from February 19 to April 25. 

Two courses were opened with re- 
spect to the extraordinary expense, 
either to charge a portion of it off each 
year, or to close the whole account 
into profit and loss; the latter course 
was adopted, as the management felt 
it was for the best interests of the pro- 
perty to have the whole strike expenses 


closed out on the accounts. 
ç 


ONTARIO POWER COMPANY. 

The Ontario Power Company of Ni- 
agara Falls, and the Ontario Transmis- 
sion Company, Limited, report for 
August, 1910, compares as follows: 


1910. 1909, 
Gross earnings ............. $ 482,680 $ 48,899 
Operating expenses ........ 12.191 11,740 
Net earnings ............. 50,469 37.149 
Other receipts .............. 7,250 630 
Total net income ........ 57.720 37,779 
Jnterest rake 600s ote hee ee Gai 50,160 27,146 
SUPINE $5.4 Fess 05 aoe eee 7,560 10.633 


AMERICAN LIGHT AND TRACTION, 
The report of the American Light 
and Traction Company for the month 
of August and eight months ended Au- 
gust 31, compares as follows: 


August grosSS ...........00-6. $ 267.302 $ 236,410 
Expenses ....csccccccecceces 11,516 8,215 

August Net dis 4c0kseh on vce 255,786 228,195 
Fight months’ gross ........ 2,818.057 2,017,491 
Exrvenses ...... oe Scare sea eves 79,862 71,405 
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Eight months’ net........ 2.238.195 1.946.086 


MEXICAN TELEGRAPIT COMPANY. 
The report of the Mexican Telegraph 
Company for the quarter ended Sep- 
tember 30, (partly estimated) compares 
as follows: 


1910. 1907, 
Traffic receipts ............ $ 187.500 $ 157.000 
ENDENSES oooeusuaonaneraenono 42.000 88,000 
NGOC artain Suede wie ean ieee aes 145.500 119,000 
Other income ............. 25,000 25.500 
Total income ..........6.. 171.900 144.500 
To Mexican government.... 9.500 T DOA 
BALIACE 244 ieeks i out sae 147.500 137.009 
Dividends Sig io iin oe oe eae eas 89.72325 C9735 
SUrPWlS > gos cece he ees T1.T7RS 47.285 
Previous surplus ........... 9 400,977 > T4208 
Total surplus ............ 2.472.041 2,191,573 


CENTRAL AND SOUTH AMERICAN TELE- 
GRAPI. 

The report of the Central & South 
American Telegraph Company for the 
quarter ended Sept. 30, (partly estimat- 
ed) compares as follows: 


1919, 1909, 

Traffic receipts ........66.. $ o4ne gon R arpa 
EIEXNTIENISOS: (cg. 664.6 hon bee eas 173.00 TRY OM) 
“DA a ace sac en bake ees 235.009 208.004 
Other INCOME vo. ec... eee 5.00 2200 

Total income .........06. 23S NN 290,200 
Divigends chicos eee 143.565 143 383 
TH PRIS S veces eed bau knw aes 94,6235 HH634 
Previous SUTIS oo... . eee ee PINETE E RRN 

Total surplus ...sssssses 2,113,845  1.629,329 


SOUTH SIDE ELEVATED. 
The South Side Elevated Railroad, 
of Chieago, reports gross earnings to 
the Railroad and Warehouse Commit- 
tee of Ilinois for the year ended June 
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30, 1910, of $2,348,135, an increase of 
$118,557. The total number of passen- 
gers carried in the year ended June 
30, was 44,936,240, compared with 42,- 
607,120 in the previous year. The daily 
average number of passengers carried 
during the. year was 123,113, compared 
with 116,732 in the previous year. 

Annexed is the income account for 
the year: 


1910. Increase. 
Gross earnings ...........006. $2,348,135 $118,557 
Operating expenses .......... 1,595,170 49,152 
Net earnings ............00-. $ 752,965 $69,405 
Bond interest .,.............. 360,000 ........ 
Balance 3:66 6 .6chew mv bets eee $ 392.965 $ 69,405 
Rentals paid to Chicago Junc- 
tion Railroad ............... 93,980 21,460 
Balance 9.6656: 6950466646 ohwoe $ 299,885 $ 90,865 
Dividends ................ Sete 51,149 51,149 
Balance oes oee inex neds eas $ 248,736 $ 39,716 
Depreciation ................. 50,000 ........ 
Surplus  .55 cca we ne eh wees diaees $ 198,736 $ 39,716 
n HUDSON & MANHATTAN. 


The income account of the Hudson 
& Manhattan Railroad. Company for 
the quarter ended August 31, 1910, giv- 
ing the individual months, is as fol- 


lows: 


Total for 

August, July. June. Quarter. 

Gross ......0... $308,480 $302,727 $324,169 $935.376 
Operating: ex- 
penses and 

taxes ........ 13 4,683 133.469 391.092 

Pe 8,044 190,700 544,284 

Interest on 

bonds out- 

Standing ..... 

Less interest 

charges on 

construction 73,020 73,020 73.020 219,060 

Balance aa.’ 170,938 170,938 170,938 512.814 


243,958 243,958 243,958 731.874 


Other charges., 20,856 19,609 20,418 60,883 
Total deduc- 

IODS fee Wed cs 191,794 199,548 191.957 572.897 
Deticit co. ee... 29,393 


16,254 2,504 658 


BOSTON SUBURBAN ELECTRIC. 
The Boston Suburban Electrie Com- 
pany’s report for August and eleven 
months compares as follows: 


1919, . 1909, 
AuUGUSt Brass... le. wee ee ee, $107.791 $111,521 
AULUS NEU s.ascws Sate deat ekai 43,300 43,055 
Belance available for divi- 

LOADS: naea aaa GORE as Go nes eis 28,4] 29.162 
leven months gross......... R37.076 S58,815 
Kleven months net........... 235,198 231,99] 
Balance available for divi- 

CROWS? Ft ie eee, avr b ea owe teres 74,475 rE S 


RAILWAYS COMPANY GENERAL. 

The Railways Company General has 
issued its pamphlet report for the year 
ended June 30, 1910. The date on whieh 
the company’s fiscal vear ends has been 
changed to December 31, and hereafter 
the reports of the company will cover 
the calendar vear. The income account 
for the years ended June 30 are com- 
pared as follows: 


1910 1909 1908 
Total income ...,.... $ 90,313 $ 91.467 $187,071 
Expenses and taxes.. 22,296 15,07 161,392 
Net profit: ......... 68.087 T6397 5,679 
Dividends ........... 16,800 g a. 
Surplus ......... aa BY 287 76.397 5.679 
Previous surplus ....9306,279 285,882 2CA 2D 
Total surplus ...... 307,586 362 979 PN5 882 


*After deducting extra dividend of ten per 
cent paid September 15, 1909, 
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New Electrical and Mechanical Apparatus and 


Asbestos Insulated Rectangular Wires. 

For several years the D & W Fuse 
Company, of Providence, R. I., has been 
manufacturing an asbestos insulated 
wire known under the trade name ot 
‘*Deltabeston.’’ Its excellent insulat- 
ing and heat-resisting properties have 
brought it into extensive use for rail- 
way and hoisting motor, field, arma- 
ture and controller coils, are lamp 
magnets, heating units, and for many 
other devices subjected to severe over- 
loads or high temperatures. 

Deltabeston wire requires a tem- 
perature of 1,000 degrees Fahrenheit 
to start the disintegration of its asbes- 
tos covering, and a temperature of 
1,800 degrees to decompose the asbes- 
tos completely. Thus a coil can be run 
at a dull red heat without causing a 
breakdown in its insulation. 

These qualities created a demand for 
Deltabeston wire of rectangular sec- 
tion as well as round. At first it 
seemed an easy matter to treat a square 
or a flat wire in a manner similar to 
round Deltabeston, but it was only 
after a large amount of time and money 
had been expended in painstaking ex- 
perimenting that the present method 
was perfected. 

During the past year the D & W 
Fuse Company has sold a large amount 
of rectangular Deltabeston, made with 
strong, uniform insulation of practi- 
cally the same thickness on the cor- 
ners as on the flat surfaces. 

The advantages of square or flat 
wires for certain purposes are numer- 
ous. For instance, it is said that about 
a ten per cent greater copper section 
can be put into a given winding space 
by the use of rectangular wires than 
by employing round conductors. This 
is due to the perfect bedding secured 
by using wires with flat sides, between 
which practically no space is wasted. 

The reduction of lost space in a wind- 
ing is advantageous in two other ways: 
first, less compound is needed to fill a 
coil if it is to be impregnated ; and sec- 
ond, the heat radiation is greatly im- 
proved by avoiding large spaces filled 
with a comparatively poor conductor 
of heat. 

An advantage of almost equal im- 
portance is that certain features of 
winding operations are facilitated by 


Appliances. 


the use of flat-sided wires, especially 


when large conductors must be han-~ 


dled. Thus, there is a great tendency 
for round wires to cut into any flat in- 
sulation between layers, due both to 
the tension in winding and chafing in 
service. With flat wires the pressure 
of the conductors on the between- 
layer insulation is distributed over 
large surfaces, instead of being applied 
in lines at the centers of’ every wire. 
Therefore, greater stress can be applied 
in winding a flat wire with less chance 
of injuring the insulation. 

The engineering department of the 
D & W Fuse Company has made a 


Electric Vehicle for Transportation of 
Gun Powder. 


The Studebaker Company is making 
delivery to the Union Metallic Cart-: 
ridge Company of Bridgeport, Conn., 
one of their Model 26 machines, which 
has some unique features in its equip- 
ment in view of the dangerous nature 
of the load to be carried. : 

The matter of suitable power vehicle 
for the transportation of powder from 
the outlying powder houses to the 
manufacturing establishment of the 
Union Metallic Cartridge Company has 
been under consideration for about a 
vear and a half, and as the result of 


ELECTRIC VEHICLE FOR TRANSPORTING GUN POWDER. 


careful study of the uses and relative 
advantages of round and rectangular 
heat-proof wires in various conditions 
of service, and the department is ready 
at any time to assist coil manufacturers 
and railway companies with their wind- 
ing problems. 
—_——_—_>---____ 
New Guayule Plant in Texas. 

It is reported that the Diamond Rub- 
ber Company, of New York, which re- 
cently obtained a permit from the Sec- 
retary of State of Texas to do business 
in that state, will erect a large factory 
near Marathon, Tex. 

Much of the guayule shrub is raised 
in that territory, and this would be 
used by the company in the manufac- 
ture of its product. 


their consultation with the Studebaker 
engineers it was proved that an elec- 
tric wagon could be so equipped as to 
insure absolute protection against any 
danger from ignition to the powder. 
The compartment of the vehicle 1n 
which the powder will be carried is 
practically hermetically sealed and Is 
constructed in such a manner that it 1s 
absolutely devoid of the use of metal 
in any exposed manner which would 
likely endanger friction and consequent 
ignition. 

The controller and such other por 
tions of the apparatus at which spark- 
ing is likely to take place under ordì- 
nary circumstances have been immersed 
in oil, and all the wiring of the vehi- 
cle has been done in metallic condwt 
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and with the greatest care possible to insure New Portable Substation of the Fort tice. The lightning arresters are located 
safety. This machine is equipped with Wayne and Wabash Valley at one end of the car; close to this end 
sixty-four cells of type ‘‘A-6’’ Edison Traction Company. are the oil circuit-breakers, and the 
battery and the vehicle will be run over The Westinghouse Electric and Man- transformers; the switchboard is near 


the road from New York to Bridgeport ufacturing Company, Pittsburg, Pa., re- the center, and the rotary converter is 


Si near the other end. A liberal space is 
H allowed near the switchboard in the 
Ns middle of the car, and there are no 
Meta high-voltage wires in the neighborhood 
sein $ of the board, hence complete safety is 
erlia: secured for the operator. 
SD Ri., The all-steel cər was made in aec- 
Leron 2 cordance with Master Car Builders’ 
f 2 rules and regulations. Its dimensions 
peri N ey — pa are: Length over end sills, forty feet; 
 pomde > ™ mmea a ge eee ET zN width, over all, nine feet, five inches; 
OUSE * _ i F truck centers, twenty-seven feet, and 
ment i’ | F height from floor to underside of roof 
Compe: ay at center, cight feet, nine inches. 
1 for a: S 
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VIEW OF PORTABLE SUBSTATION. 


in making delivery to prove its prac- cently completed for the Fort Wayne 
tical utility in every particular. and Wabash Valley Traction Company 

Conditional upon the satisfactory a portable substation which is now in 
performance of this machine the Stude- operation on the latter company’s elec 


VIEW OF SWITCHBOARD. 


The 500-kilowatt, 550-volt, six-phase. 
twenty-five-cvele rotary converter was 
constructed in accordance with West- 
inghouse standard specifications. The 
switchboard comprises two panels of 
black marine finished slate. The ten- 
ampere, three-pole, 35,000-volt, type E, 
oil cireuit-breaker is operated by hand 
from the switehboard; thus, distant 
control of the high tension incoming 
line is provided. The three-phase 
transmission circuit, of 33,000 volts and 
twenty-five cycles, is brought into the 
car through three 300-ampere, 33,000- 
volt disconnecting switches. 

baker Company has orders for addi- tric lines in the vicinity of Fort Wayne. - There are two 33,000-volt primary, 
3 tional equipment. This case is another The general arrangement of the elec- lowering transformers of the oil-insu- 
on illustration of the adaptability of the trical apparatus in the car includes no lated self-cooled type; they are double- 
automobile to new fields. great departure from previous prac- V connected. 


INTERIOR OF PORTABLE SUBSTATION. 
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The Acco Lamp Hanger and Cut-Out. 
Of interest to the electrical industry 
is the announcement that the George 
W. Armstrong Company, 617-31 West 
Jackson Boulevard, Chicago, Il., has 
perfected and is placing on the market 
a new lamp hanger and cut-out which 
embodies several features unique in the 
construction of such devices. 

One of the essential features of the 
Aceo hanger, which is illustrated here- 
with, is the means of making the cir- 
cuit contact. As may be seen in Fig. 
1 the upper plate of the hanger is pro- 
vided with two terminals with suitable 
holes bored in same to admit the con- 
tact plug. A unique feature of the con- 
tact-making device is the fact that the 
upper or female contact has a flange at 
the bottom, concaved so as to guide the 
male contact when brought together. 
This insures correct electrical contacts 
when the hanger is locked under all 


FIG, 1.—HANGER DISCONNECTED WITH 
COVER REMOVED. 


conditions of wind and twisting while 
the lamp is being raised. 

The locking device, which it is said 
is a marked improvement over the 
toggle-locking device commonly used 
on hangers, consists of a center tube 
having two apertures acting as bear- 
ings for four balls which are held in 
position by a sliding retaining shield. 
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This shield has a specially constructed 
pocket to allow the balls to drop out 
of bearing, thus permitting the plunger, 
shown between the two terminals in 
Fig. 1 to enter the center tube. 


FIG. 


2—ACCO ARC LAMP 
COMPLETE. 


HANGER 


The operation;of the Acco hanger is 
as follows: The plunger, which has a 
tapered head, upon being pulled up in- 
to the center tube forces the two lower 
balls into a pocket located in the slid- 
ing retaining shield. As the head is 
pulled further up into the tube, the two 
lower balls drop back into the bearing 
and thereby lock the plunger when it 
is released from any lifting power. The 
plunger is released by again applying 
the lifting power and lifting the 
plunger which in turn lifts the sliding 
retaining shield until the two upper 
balls drop into the poekets. As the 
plunger is lowered the upper two balls 
eome in contact with the lower two 
balls in such a way as to prevent them 
from dropping back into place. 

It has been found in many of the ex- 
isting types of arc-lamp hangers that, 
owing to their construction water is 
permitted to leak in- on the lifting 
cable. In cold weather when the hang- 
er is installed outdoors this leads to 
much inconvenience due to the water 
freezing. In the Acco hanger this de- 
fect has been overcome by a device so 
constructed and placed that when the 
lifting cable comes in contact with it, 
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at the entrance to the pulley, any 
water running along the lifting cable 
is thrown off. 

Fig. 1 is a view of the hanger with 
the contacts disconnected and the cov- 
er removed. It is apparent that the 
Aceo are-lamp hanger is an absolute 
cut-out as the current must necessarily 
pass through the contact members. 
This feature insures of safe working 
conditions regardless ‘of where the 
lamp is hung. 

In Fig. 2 is shown the hanger com- 
plete. As may be seen its design is 
symmetrical in every respect. The 
manufacturers state that all parts en- 
tering into its construction are of the 
best quality obtainable. The working 
castings are of steel and the entire de- 
vice is very durable. 

When the eut-out is closed, as shown 


\in Fig. 3, the weight of the lamp is ou 


FIG. 3.— HANGER COMPLETE AS IT APPEARS 
IN ‘SERVICE. 
the main upper casting, not on parts 
that may become loose or worn. 
—___~»--@____—- 

It is reported that the Westinghouse 
Electrie & Manufacturing Company 
has bought seventy acres of ground at 
Trafford City, Pa., and will soon let 
contracts for a mammoth industrial 
plant at that site. 
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Pennsylvania Railroad Lays Submarine 
Cables. 

The problem of satisfactorily caring 
for the numerous telephone, telegraph 
and signal wires necessary for the 
operation of a large and important rail- 
road at points where its tracks cross a 
navigable river, making a drawbridge 
a necessity, has recently been solved 
by the Pennsylvania Railroad Company 
at its new Hackensack ‘‘draw’’ at the 
point where the Pennsylvania Terminal 
and Tunnel Division crosses the Hack- 
ensack River, a few miles west of Jer- 
sey City. l 

The accompanying illustrations show 
the laying of two submarine cables, one 
of thirty-five pair No. 13 gauge, triple- 
wrapped paper insulation, to be used 
for telegraph circuits, and the other of 
forty-five pair No. 13 gauge, double- 
wrapped paper insulation, having the 
wires of the inner core triple wrapped, 
and having eight pairs of this core 
twisted into double wires, thus form- 
ing four phantom circuits. Each cable 
was 1,225 feet long, the thirty-five-pair 
eable weighing eleven and a half, and 
the forty-five-pair twelve and a half 
tons. Each cable had a lead sheath 
five-thirty-two- inches thiek. Each 
sheath was saturated with a noncor- 
rosive preservative compound, over 
which was wound two layers of sat- 


TERMINAL BOX AND CONCRETE POLES IN BACKGROUND. 


urated jute put on in reverse direc- 
tions. Over this jute was placed an 
armor of iron wire, the armor being sat- 
urated with a preservative compound, 
and over this was placed two thick- 
nesses of hemp rope, laid on in reverse 
directions and thoroughly saturated 
with preservative compound. The aver- 
age mutual electrostatic capacity of this 
cable was between .06 and .074 micro- 
farad per mile. 

These cables were made by the 


Western Electrice Company, at the 
Hawthorne, II., factory. 

The work of laying these cables was 
done by the Postal-Telegraph Cable 
Company, and was under the personal 
supervision of M. Keily, who repre- 
sented J. C. Johnson, superintendent of 
telegraph of the Pennsylvania Rail- 
road. 

One very interesting feature aside 


NEW OZONE GENERATOR FOR BEDROOM. 


from the laying of the cable was the 
very efficient and durable line of eon- 
crete poles which terminated on either 
shore. These poles were cast by the 
railroad company in accordance with 
its own specifications, and it is ex- 
pected that they will be found much 
more suitable in the low, swampy 
ground where they are placed than 
wooden poles. 

The weight of this cable was such 
that it was not necessary to do any 


dredging along the river bottom, as it 
is expected that the weight of the cable 
will enable it to sink far enough into 
the mud to prevent its receiving any 
injury. 

The engineers of the Pennsylvania 
Railroad Company, who worked ìn con- 
junction with those of the Western 
Eleetric Company, were kept busy for 
some time designing and developing 
this cable, which is the very latest prod- 
uct for submarine work. 
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Ozone Generator for the Bedroom. 

An important aid in the treatment 
of disease is the ridding of the sick- 
room of impure air and obnoxious bac- 
terla. This also apphes to the poorly 
ventilated workroom or the office, for 
it is now generally known that the good 
health and vitality of the occupants de- 
pends upon the air they breathe. 

An interesting application of electri- 
eal energy to this end is the production 
of ozone by high-tension discharges. 
Such apparatus is now constructed for 
purifying air and water, and, with the 
Increasing understanding of the bene- 
ficial results obtained smaller appli- 
ances are now offered specially de- 
signed for bedroom and sickroom 
purposes. 

In this connection attention is called 
to the ozonizer illustrated herewith, 
which comprises a small step-up trans- 
former, delivering at the discharge elec- 
trodes a potential of about 6,000 volts. 
The silent discharge occurs between 
banks of small points and plates con- 
tained in the lower box section, one 
side of which has been cut away: to 
show its interior. The arrangement of 
the gap and the character of the dis- 
charge is such that a large proportion 
of ozone is generated. 

The manufacturers, the Ozone Pure 
Airifier Company, 304-311 Rand Mc- 


UNREELING CABLES FROM SCOW, 


Nally Building, Chicago, are placing on 
the market ozonizers of every size for 
all purposes, including the ozonizing of 
water. 
Sp O EE 
General Electric Company Awarded 
Contract. 

The General Electrice Company was 
recently awarded the contract for fur- 
nishing electrical machinery to the 
Brooklyn and Mare Island Navy Yards. 
The contract price-was $12,092; F. 


Government Contracts Awarded. 

A number of Federal Government 
contracts have recently been awarded 
to various companies for electrical sup- 
plies. Among these the following 
might be noted: 

The Standard Underground Cable 
Company has been awarded a contract 
for supplying the Brooklyn, Puget 
Sound & Mare Island Navy Yards with 
single conductor, the total value of the 
contract being $22,641.23. At the same 
time the General Electric Company has 
secured the contract to supply the same 
yard with twin conductor at a total of 
$15,206.50; the same Company has also 
secured the contract to supply the 
Brooklyn yard with 80,000 feet of dou- 
ble conductor for which they will be 
paid $10,528. The Standard Under- 
ground Cable Company has also secured 
a contract to supply 5,000 feet of cop- 
per conductor and 3,000 feet of tele- 
phone cable at Iowa Island at the price 
of $1,667. - 

One turbo generating set for the 
Charleston Yard will be supplied by 
the General Electric Company at 
$900.25; forty-eight combination run- 
ning lights for the Brooklyn Bureau 
of Steam Engineering; by the Porter 
Company at $2,038.56; 800 arc-lamp 
globes by the National Electric Supply 
Company, of Washington, D. C., at 
$213. F. 

—___>-__-_—. 

Electric Vehicles for Hauling Coal. 

Coal haulage by means of electric 
vehicles represents negotiating with 
dead weights and demands absolute 
efficiency on the part of the vehicle 
used. In New York City several of 
the large dealers have entirely replaced 
their horse-drawn vehicles with elec- 
trics with excellent results. 

Among New York companies en- 
gaged in the coal business, the Curtis- 
Blaisdell Company has made a credit- 
able record with the General Vehicle 
truck now in service. The first month 
of this company’s experience showed a 
delivery of 869 tons throughout New 
York, covering a radius of 5,127 city 
blocks in the actual running time of 
154.5 hours. The average monthly fig- 
ures since then show still greater effi- 
ciency, as follows: Total working days, 
twenty-six; coal delivered (tons), 963; 
cyclometer reading (miles), 721; daily 
tonnage, twenty-seven; daily mileage, 
twenty-eight; average trip of the ve- 
hicle (miles), 3.7. 
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Lighting Installation on Transatlantic 
Airship. 

About the most unique lighting in- 

stallation is that on the airship Amer- 

ica, in which it is claimed Walter Well- 


‘man will attempt to cross the Atlantic 


Ocean in the near future. 

The lighting was designed by repre- 
sentatives of the Buckeye Electric 
Company and the Holophane Com- 
pany, who not only laid out the light- 
ing scheme but who practically in- 
stalled the entire electrical equipment 
with exception of the wireless outfit 
which the ship carries. In view of the 
fact that the frame or nacelle of the 
airship is used as the aerial of the wire- 
less outfit, this matter of providing safe 
and adequately insulated circuits was 
a serious task. 

Fight Buckeve-Holophane units con- 
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ments must at all times have clear vis. 
ion to keep a sharp lookout for pass- 
ing ships or when approaching land, 
and the blinding effect of bare lamps 
or flat shades might prove disastrous in 
an emergency. 

In the selection of the lamps, also 
an unusual policy was followed, that of 
selecting lamps some four volts below 
the line voltage, so that higher eff- 
ciency and candlepower would be se- 
cured. The question of the life of the 
lamp in such a service is not impor- 
tant, but the Buckeye lamps selected 
will stand the overload imposed upon 
them for a considerably longer time 
than their service on this passage will 
require. 

The installation is a somewhat spec- 
tacular example of both Buckeye and 
Holophane progressiveness. Both com- 


AIRSHIP EQUIPPED FOR ELECTRIC LIGHTING. 


stitute the airship’s equipment, twenty- 
volt, twenty-five-watt Mazda lamps 
being used with SI-25 intensive type 
steel reflectors. These illuminate the 
three gasoline engines which the ship 
carries, the cabins in which records are 
made and observations taken, and the 
wireless cabin. While the lighting 
problems involved were not many nor 
difficult of solution, the installation 
ealled for the exercise of considerable 
ingenuity upon the part of the engi- 
neers in charge. The Holophane re- 
flectors employed are of a type which 
completely hide the lamps, and they 
are so located as to entirely eliminate 
glare effect. This is essential, as the 
operators of the machines and instru- 


panies have wide reputations for being 
to the fore in all matters of illumina- 
tion, and the equipment of the America 
emphasizes this trait. When the light- 
ing of airships becomes standardized, 
the same as the lighting of railway ears. 
this installation on the first electrically 
lighted airship will be something to 
boast of. 
——__»-- e 
Turkish Contract Awarded. 

According to cable advices the Tur- 
kish government has awarded the con- 
cession for furnishing electric light 
and power to Constantinople to the 
firm of Ganz and Company, of Buda- 
pest, Hungary. Many Americans were 
seeking the contract. 
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Current Electrical News 


GREAT BRITAIN. 
(Specjal Corrcapondence.) 


LONDON, SEPTEMBER 24.—The annual conference of the Munici- 
pal Tramways Association, which concludes at Bradford today, has 
brought out one or two interesting points of view which must be 
regarded as likely to have an important bearing on the future of 
tramways in Great Britain. Quite a remarkable feature of the 
meeting was the almost unanimity of opinion that tramway under- 
takings worked by municipalities must be regarued as business 
concerns, and that no money should be paid away in relief of 
rates until substantial provision has been made for reserve. This 
is a point of view which most tramway managers have been try- 
ing to bring home to their committees for many years, but the 
political advantage of paying sums in relief of rates from their 
tramway and electricity profits has hitherto warped the minds or 
a good many chairmen and councillors, and managers have seen 
comparatively. large sums of money paid bdck to the local treas- 
urer, well knowing that their undertakings needed it most. 

In spite of the fact that the trackless-trolley system seems to 
be making headway slowly here, yet quite a considerable number 
of tramway managers and chairmen of committees are in favor of 
it. It is true that only two towns, Bradford and Leeds, have the 
necessary Parliamentary powers to adopt the system, and prob- 
ably others are wanting to reap the benefit of their experiences. 
Only one voice was heard at the Bradford conference in condemna- 
tion of this system of traction for developing new districts, and 
it may be taken that many miles of this form of traction will be 
in existence within the next five years. 

Two other matters discussed at the Bradford conference de- 
Serve a reference. A few towns have developed the carrying of 
parcels of goods on their tramways to quite a successful venture, 
but in spite of this, many more towns have the necessary Parlia- 
mentary powers but hesitate to put them into effect. This has been 
reflected in the attitude of Parliament towards corporations now 
seeking similar powers, and last year one important corporation 
was refused an extension of its powers. The view is gaining 
ground, however, that our tramway facilities are very poorly util- 
ized, and that the carriage of passengers does not constitute the 
only function. This policy is being given effect to in Leeds, where 
contracts have been entered into for the carriage of goods, as 
distinct from parcels. More than one company is doing the same, 
and at Dublin the carriage of parcels alone constitutes a consid- 
erable item of revenue. The Bradford conference has brought the 
matter into greater prominence and developments will undoubt- 
edly follow. 

Finally, quite a new aspect has been put upon the future of 
tramways here in relation to the Town Planning Act of last year, 
which enables local authorities to schedule land which is ripe for 
building purposes and purchase it with a view to its proper laying 
out. It is now suggested that this should be put into force in 
such a way as to develop outside districts, not outwards from the 
big town to the suburb, but from the suburb to the town. It is 
argued that by this means agricultural land can be purchased at 
about $500 per acre instead of from $2,500 to $5,000 per acre when 
no town planning scheme is contemplated, and in conjunction with 
the scheme roads ninety feet in width and upwards could be con- 
structed, having a tramway track separated from that portion used 
by ordinary vehicular traffic. If the tramway track can be relieved 
of the wear and tear of the ordinary traffic—and consequently a 
considerable sum in maintenance and repair—then a very much 
cheaper form of construction can be adopted in the way of paving 
alone. The saving on this head is estimated as high as $11,500 
per mile. 

Experiments are being carried out on quite a considerable num- 
ber of tramway undertakings here with speed indicators and cur- 
rent meters. The results are being recorded by the tramway asso- 
ciations and will be published in due course. 


CONTINENTAL EUROPE. 
(Special Correspondence.) 


PARIS, SEPTEMBER 23.—There is a project on foot for erecting 
a garbage-consuming plant in connection with an electric station 
in the suburbs of Rouen, France, and it is to be built and operated 
as a municipal plant. The steam which is produced in the boilers 
will be utilized for operating two steam-turbine and alternator 
groups, and the current will serve for a municipal water pumping 
plant which it is intended to erect upon the premises, as well as 
for various motors and for the lighting of the premises. 

On the Rhiitische railroad system in Switzerland it is intended 
to use electric traction upon several different sections, these being 


the Bevers-St. Moritz. Samaden-Pontresina and the Bevers-Schuls 


sections. This latter part of the line is now in construction. 
Single-phase current will be employed in this case, and the rail- 
road administration has already made a contract with the Brusio 
hydraulic plant for the supply for the space of ten years. The cur- 
rent will be delivered at 10.000 volts. 

In the Indre and Loire department of France, the Council is 
engaged upon a project for extending the telephone lines so as to 
take in a number of communes. Petitions asking for the telephone 
service have already been addressed to the council by different 
communes, and the council is now engaged in classifying these 
and drawing up a list of such localities. The first list which in- 
cludes Chambourg, La Croix and others, in all fifteen communes, 
will be proceeded with in the first place, followed by a second list 
containing thirty-three communes. The project as a whole is an 
extensive one and will involve a considerable amount of construc- 
tion work, 

A new electric railroad was opened up not long since in 
Switzerland in the region of the Rhone Valley and Mont Blanc. 
It is a standard-gauge line, and runs from Martigny, an industrial 
center in the Rhone Valley and lying on the Swiss Federal railroad, 
and the locality of Orsieres, which is the terminus of the electric 
line. The road starts from the town of Martigny and runs along 
the valley of the Dranse, mounting to an altitude of almost 2,700 
feet above sea level at the terminus. Near the starting point of 
the road is a large electrochemical works which uses power from 
the Dranse River, and it is proposed to run a branch line in order 
to connect the electric road with another plant in this region, 
which is operated by the British Aluminium Company. 

In Austria there is a project on foot for building an electric 
railroad from the town of Attersee to Vicklamarkt, and the firm 
of Stern and Hafferl has obtained the rights from the railroad 
administration. I also note the construction of an electric plant 
in the town of Mittel-Langenau by a local company. A. DE C, 


EASTERN CANADA. 


(Special Correspondence. ) 


OTTAWA ONT., OCTOBER 1.—The opening ceremonies for the 
turning on of the Niagara power for the Ontario Hydro- 
Electric Commission will be held at Berlin, Ont., on October 11. 
Among the numerous guests invited is Thomas A. Edison. 

The Hydro-Electric Commission has decided to make applica- 

tion to the interests that control the power production. the Trent 
Valley, for power to be served to Coburg, Whitby and other towns 
in the Midland district of Ontario. With this extension the work 
of the Commission will cover the whole province—the Ottawa 
Valley, St. Lawrence frontier, Midland district, Niagara power zone, 
Fort William and Port Arthur. 
f Messrs. Ross & Holgate, of Montreal, have been engaged by 
the City Council of Sherbrooke, Que., to prepare plans for a large 
power station at the point on the Magog River known as the Drop 
Off Power. This power is situated just at the outlet of Little 
Lake, and when development is accomplished will give the city an 
additional supply of 2,500 horsepower. 

Additional cities and towns, in the eastern part of the province 
of Ontario, have asked the Hydro-Electric Power Commission for 
estimates on power. Kingston wants 2,500 horsepower: Brock- 
ville, 1.000; Belleville, 3,200; Deseronto, 300; Oshawa. 500: Coburg. 
900; Bowmanville, 600; Picton, 500; Durham, 2,000. The Com- 
mission has communicated with the power companies, requesting 
them to quote prices. 

The Seymour Power & Electric Company wants a franchis- 
to sell its power in the city of Kingston, Ont. The company pro- 
poses that the city shall supply all customers using less than 
twenty-five horsepower, the Company to supply all those who take 
more than that amount. There will be opposition, however. to 
giving any franchise at all to the Company. Members of the coun- 
cil favor receiving power from the Company at the city's switch- 
boards, the city to do all the distributing. 

It is reported on good authority that, in the near future. con- 
struction work for developing power in the south Sault channel 
of the St. Lawrence, Long Sault Island and the mainland. which 
is entirely in American territory, will be commenced by the Long 
Sault Development Company. It is also reported that the Ontario 
& St. Lawrence Power Company intends developing power at Wad- 
dington, also entirely in the territory of the United States. If such 
works go on, it is said that the Canadian Government will likely 
cause thorough investigation to be made to see that the flow and 
levels of the river on the Canadian side are not materially af- 


fected. 
Varied comments are heard in financial circles regarding the 
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terms of the proposed merger of the Montreal Street Railway and 
Montreal Light, Heat & Power Companies, as set forth in the 
circular issued by the street-railway directorate. This gives the 
relative figures upon which the two concerns are to be combined 
into a holding company as $250 per share for street railway stock 
and $190 for power stock. The presumed capital of the merged 
companies is placed at $57,300,000, supposing that all the shares 
of the two concerns were transferred to the holding company. 
The net income of the Street Railway Company, for the year 
1909, is placed at $1,229,357, while that of the Light, Heat & Power 
Company, for the same year, amounts to $1,911,200, or a total com- 
bined net income of $3,140,557. Applying the total net income of 
the two companies to the capitalization, the net income per cent 
would be, according to the circular, 5.48 per cent, so it does not 
appear that the new company, if brought into being, could be 
Started on more than a four-per-cent basis. 


MEXICO. 
(Special Correspondence.) 


Mexico Ciry, Mex., Octrorrer 1.—The installation of two new 
units as an enlargement of the great hydroelectric plant of the 
Mexican Light and Power Company at Necaxa will soon be fin- 
ished. The hydraulic works that were necessary in order to pro- 
vide an adequate water supply for operating the enlarged power 
plant have already been finished. Each of the two generators that 
are now being installed has a normal rated capacity of 12,500 
kilovolt-amperes, or 16,750 horsepower, at 4,400 volts, three-phase, 
sixty cycles. They will operate at a normal speed of 300 revolu- 
tions per minute. Each generator has a maximum capacity of 15,- 
000 kilovolt-amperes. 

The Compania Minera Santa Ana y Anexas. of Pachuca, has 
finished the installation of a complete electrical equipment in its 
mines and mill and is obtaining power from the Compania Elec- 
trica e Irrigadora, which is now a subsidiary concern of the Mex- 
ican Light and Power Company. The hoists and air compressors 
are operated by electricity and the power is used to advantage in 
many wavs. The cost of mining operations is considerably re- 
duced under the new method, it is claimed. 

The Compania Minera Augustias y Anexas has finished the 
installation of an electric power plant at its mines near Pozos, 
State of Guanajuato. The pumps and other machinery of the 
mines are operated by power from the new plant. 

The Compania Minera Santa Ines Carretera has installed a 
complete electrical equipment at its mines near Pachuca, and is 
using power furnished by the Compania Electrica e Irrigadora. 
The Company has also installed an electric hoist. 

The Guanajuato Power and Electric Company. of Guanajuato. 
will soon have its new power transmission line finished to San 
Luis Potosi, where it has contracted to provide lights and power 
for the large smelter of the American Smelting and Refining Com- 
pany and other important industrial plants. The company recently 
tinished its transmission line to the San Felipe mining district, 
where it will furnish power for Operating the machinery of the 
Providencia San Juan de la Luz and other mines. 

Kl Tajo Mining Company has finished the installation of a 
sectionized power plant upon its property near San Sebastian, to 
provide its new mill and mining machinery with power. The 
plant is hydroelectric. It was necessary for the machinery to be 
built in sections so that it could be transported on burro back over 
the mountains and along trails to the site of the plant. D. 


COMMISSION. NEWS FROM NEW YORK. 


(Special Correspondence.) 


The Buffalo Gas Company has filed with the Public Service 
Commission a complaint against the City of Buffalo, alleging that 
the city is indebted to it for a sum of more than $124,000. This 
is of interest as being the first complaint received by the Com- 
mission under the amendment of the Public Service Commission 
Law made last year, which provides that gas or electrical cor- 
porations can make complaints as well as municipal authorities 
or individuals, 

The Public Service Commission, Second District, has received 
an application from the Postal Telegraph-Cable Company for an 
order restraining the Western Union Telegraph Company from dis- 
criminating against competitors in the matter of rates. Complaint 
alleges that in places in the state of New York where there is no 
office of the Postal Telegraph Company. it is obliged to hand its 
messages over to the Western Union Telegraph Company for de- 
livery. The Postal Telegraph Company collects from the sender 
the same fee as is charged by the Western Union between the send- 
ing and receiving point, and delivers it to the Western Union at 
the nearest office to the receiving point possible. The Western 


Union ‘Telegraph Company not only charges the local fee from the ` 


point it receives the message to destination, but also adds a 
charge for four or five words indicating that the message had béen 
turned over to the Western Union for further transmission, the 
additional words giving the place where and the date when the 
wessage was actually turned over to the Western Union. 

The Western Union Telegraph Company makes a charge of 
from two to three cents per word in excess of ten, according to the 
rate, in addition to the full local rate. The Postal Company claims 
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that as a result of such discrimination and unreasonable charge, it 
is obliged to pay to the Western Union a greater sum than it re 
ceives from the sender of the message so transferred. 

The complaint further alleges that the Western Union Tele 
graph Company, although it has submarine cables from Europe 
to New York City in competition with other cable companies, 
accepts at New York for transmission at different points in New 
York State telegraph and cable messages from’ points in Europe to 
points in New York State and does not charge competing tele 
graph and cable companies for additional words indicating that 
said telegrams or cablegrams were turned over to the Western 
Union Telegraph Company. : 

The Postal Telegraph Company claims that it is obliged to 
accept from the public all messages which are presented to its 
various Offices, whether destination is located on its lines or not. 

The Commission is asked to make an order permanently re- 
straining the Western Union Telegraph Company from charging 
any sum or sums of money on account of the adding of additional 
words referred to in the complaint. 


COMMISSION NEWS FROM NEW JERSEY. 


(Npecial Correspondence.) 


The Board of Public Utility Commissioners has approved of 
the proposed issuance, sale and delivery by the New Jersey & 
Hudson River Railway and Ferry Company of $100.000 of four- 
per-cent mortgage bonds. The proceeds from the sale of these 
bonds are to be used for the extension and construction of tracks 
and additions to the power house. 

The Board has also approved an ordinance adopted by the 
Newark Board of Street and Water Commissioners granting per- 
mission to the Public Service Railway Company to construct and 
operate street-railway connections between its tracks in Bridge 
Street, Front Street and Ogden Street, Newark, it being found 
that the permission sought is necessary and proper for the public 
conveniencé. 

For the purpose of discussing the subject of a uniform system 
of accounting for electric-light companies a conference was called 
by the New Jersey Board of Public Utility Commissioners at Tren- 
ton, N. J., September 22. 

Commissioner Thomas J. Hillery, who called the meeting to 
order, remarked that such a preliminary meeting seemed advisa- 
ble, in order that the Commission might receive advice and sug- 
gestions on the subject. 

In starting the discussion, Philander Betts, chief inspector of 
the utilities division, called attention to the importance of uni- 
form accounting and mentioned the work done by the Naional 
Electric Light Association in this respect. He recommended the 
adoption of the system of accounting devised by that body. 

E. J. Allegaert, who was a member of the committee which 
recommended the National Electric Light Association classification, 
thought that while the system was not yet perfected, it would ul- 
timately come into use. He further suggested that the system 
might be prepared for adoption by January 1, 1912. 

Speaking from the standpoint of a holding company, Frank 
J. Pryor said that New Jersey was the first state in which his 
company, the American Railways Company, owned properties 
where a uniform system of accounting had been suggested. In 
closing he recommended the adoption of the National Electric 
Light Association classification. 

Thomas W. Haldeman, vice-president of the Washington Elec- 
tric Company, thought that the classification might be too elab- 
orate for towns of 4,000. It might, he suggested, be satisfactory 
with some simplifications. To this Mr. Hillery replied by sayme 
that it was not the intention of the Commission to unnecessaril¥ 
burden the smaller companies with complications. 

The committee, according to Mr. Allegaert, had not gone far 
enough to prepare systems for very small companies, but for these 
the eight general operating expense accounts could be used. A 
detailed system could be prepared by the companies themselves. 
acting with the Commission. 

Mr. Betts spoke in favor of having the different schemes an- 
alyzed with a view to making recommendations. Provisions should 
be made for different grades of companies, as has been done by 
the Street and Interurban Railway Accountant’s Association. Fur- 
thermore, accounts for a power plant should be kept under one 
heading in cases where the company does both a lighting and 
street railway business. 

Although the complete system of accounting will be a matter 
of growth, Mr. Hillery recommended the appointment of a joint 
conimittee to consider the accounting forms. 

Mr. Betts remarked that each company should make a full 
appraisal of its property. That such a step should be taken was 
also the recommendation of the Public Policy Committee of the 
National Electric Light Association, in view of the decision of the 
United States Supreme Court in the Knoxville and Consolidated 
Gas cases. 


Messrs. Allegaert, Young and Case spoke briefly about costs 
and accounts, 

In conclusion Mr. Hillery stated that it was the desire of the 
Commission to act with the lighting and power companies of the 
state in settling the question-of accounting. 
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LIGHTING AND POWER. 


(Special Correspondence.) 
CHISHOLM, MINN.—The installation of a municipal electric 


light plant is being agitated. C. 
CHARITON, IOWA.—This city proposes to lease its electric 

light plant for a period of twenty-five years. P. 
CLOQUET, MINN.—Machinery is being installed in the light 

and power plant of the Cloquet Electric Company. C. 


MARSHFIELD, WIS.—The Marshfield Brewing Company is in- 
stalling electric motors for operating its machinery. 

RICHMOND, CAL.—The Great Western Power Company has 
applied for a franchise to supply this city with power. 

ELMA, WASH.—The Chehalis Fir Door Company is about to 
erect a plant, and will install its own electric lizht plant. P. 

ALHAMBRA, CAL.—At a recent meeting of the taxpayers here 
it was voted to boud the city for $23,000 to build a light plant. 

' KANSAS, ILL.—The Central Illinois Public Service Company, 
of Mattoon, will assume charge.of the municipal lighting plant 
here. Z. 

SAGINAW, MICH.— The Whipple Electric Company has been 
incorporated with a capital of $10,000 to supply electric light and 
power. 

ELDORA, IOWA.—Construction will shortly be started by 
the Park Dam Company on a concrete dam and power house to 
cost $10,000. C. 

BIRMINGHAM, ALA.—By a vote of sixty-six to one the citi- 
zens of this place voted not to sell the North Birmingham water 
and light plants. 

BODE, IOWA.—-The Bode Heat, Light & Power Company, 
capital $10,000, has been incorporated by L. L. Kinseth, N. A. 
Nasby and others. C. 

WALTHILL, NEB.—This town is soon to have a municipal 
electric light plant. Frank H. Wheeler of Havelock has the con- 
tract for its installation. 

LOCKNEY, TEX.—Local capitalists are installing an electric 
light plant here. Work is being pushed and the plant will be in 
operation in a short time. 

FLORESVILLE. TEX.—Outside parties desire to install an 
electric light plant here, and have communicated with the Busi- 
ness Men's Club to that effect. 

NORTH WALES, PA.—The Gas Company is negotiating for 
the purchase of the electric lighting plant of this place. The sum 
of $50,000 has already been offered. 

BOWLING GREEN, KY.—The Isbell-Chapman Electrical Com- 
pany has been incorporated with a capital of $5.000 by Wm. H. 
Isbell, W. W. Chapman and G. L. Mercer. 

BENSON, ARIZ.—Within a few weeks J. E . Collins of Tucson. 
Ariz., will erect an electric lighting plant here. A sixty-kilowatt 
machine and two engines will be installed. 

ST. CHARLES, MICH.—At a special election it was decided to 
bond the city for a municipal lighting plant to cost $14.000. Work 
will be begun as soon as the bonds are sold. 

MARYSVILLE. PA.—The Marysville plant will soon be done 
and will furnish current for lighting this town. It is expected that 
the lights will be turned on sometime in October. 

LAKEPORT, CAL.—W. A. Hoback, of Oakland, Cal., has ap 
plied for a franchise for an electric lighting plant here. S. M. 
Gardiner, also of Oakland, will finance the deal. 

DECORAH. IA.—The Upper lowa Power Company has ordered 
a new S00-horsepower water turbine which will be installed this 
fall. The Company has also bought a new electric generator. 

AURORA. MINN.—The contract for the standards to be used 
in the installation of the curb lighting has been let by the city 
council to the Thompson & Stewart Company. a Duluth, Minn., 
firm. C. 

MONTICELLO, TA.— Monticello now has a new power house 
Which can supply day power as well as night power. which the 
city has never had before. Work will soon be started on the new 
flume. 

STOUGHTON, WIS.—The city of Stoughton is considering the 
Purchase of the Yahara River water power, now owned by the 
erie Milling Company. The property is valued at about 
17,000. 

HOOPESTON, ILIL.—The Hoopeston Retail Merchants and 
Business Men's Association has decided to install twenty-four orna- 
mental light posts and the city has agreed to furnish power for 
the same. Z. 

ELMA. WASH.—The Olympic Railway & Power Company has 
been incorporated by M. H. Lynch, D. E. Servis and others, with 
a capital of $3,000,000, to furnish manufacturing plants with elec- 
tric power. C. 

_ LA GRANGE, IND.—The Riverside Electric Company, which 
Will furnish electric power for lighting, has been incorporated with 
a capital of $10,000. The incorporators are J. C. Cain, W. H. Cain 
and A. L. Cain. 
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DENVER, COLO.—iIt is announced that the $1,000,000 in cou- 
pon notes authorized at the recent meeting of the Denver Gas & 
Electric Company will be used in paying for the improvements to 
the Denver plant. 

PERU, ILL.—Contracts have been awarded to an Aurora firm 
for fifty-seven ornamental street-lighting posts, which are soon to 
be installed. The posts are to be placed on the main business 
street of the town. 

WAILUKU, H. I.—The Wailuku Electric Company is ready to 
start work on an electric lighting plant. It was intended when the 
Company received its charter to build a power plant as well, but 
this will be built later. A. 

CHISHOLM, MINN.—The new 400-horsepower Corliss engine 
of the Range Power Company, recently arrived and a force of en- 
gineers and workmen is engaged in preparing the foundations for 
the new improvements. 

YORK, PA.—The ordinance granting permission to the North 
York Electric Light Company to erect and operate electric light 
lines in the borough of North York passed both readings at a re- 
cent meeting of the council. 


DREXEL, MO.—A. J. Harbison is preparing to install an elec- 
tric lighting plant at Drexel, and while his object is to light his 
own property, he will build a sufficient plant to furnish light 
throughout the business section. 


INDIANAPOLIS, IND.—The People’s Heat and Light Company 
is planning to expend $9,000 for new boilers and other machinery, 
including a new 150-foot smokestack in its plant on the corner of 
Alabama and Sixteenth Street. S 


CARLYLE, ILL.—The Carlyle City Council has awarded the 
contract for supplying a 225-horsepower engine, two new boilers 
and a new dynamo for the municipal lighting plant to the Russel 
Manufacturing Company of Massillon, O. Z. 

FARGO. N. D.—At a recent meeting of the City Council it was 
decided to extend the system of ornamental street lighting into the 
business district of the city. AIl lights are to be uniform and 
there will be six or eight lights to the block. 

NEW EGYPT, N. J.—The New Egypt Electric Light, Heat, Power 
and Water Company has recently completed its new power house. 
The two forty-horsepower oil engines are in position, and the Com- 
pany expects to be in operation by October 15. 

OKLAHOMA CITY, OKLA.—The Home Heating and Lighting 
Company has been incorporated with a capital of $100,000. Direc- 
tors are: E. J. Deu Pree, J. D. Deu Pree, W. T. Croslen and W. E. 
Hudson of Oklahoma City, R. J. Morgan of Altus. 

ALBERTVILLE, ALA.—The City has extended the franchise 
of the local lighting plant until January 1, 1911. The stockholders 
of the Sand Mountain Electric Company intend to buy some new 
machinery and will put the plant in better shape. 


ALEXANDRIA, MINN.—The contract for the installation of 
a second unit at the electric plant, including an eighty-five-horse- 
power engine and fifty-kilowatt, direct-connected generator, has 
been awarded by the city council to A. L. Ide & Sons. C. 

MT. CARMEL, ILL.—Superintendent A. R. Manley, of the Mt. 
Carmel Gas & Electrice Company, now insolvent, has asked the 
United States court for permission to issue receiver certificates for 
$20,000 to make improvements to the plant in this city. Z. 


ELBERTON, GA.—The “Great White Way” proposition is flour- 
ishing in Georgia, and Elberton is the latest recruit to the popular 
„plan, Oliver Street merchants having perfected plans for electric- 
ally illuminating the street through the business section. L. 


UPLAND, CAL.—The Pacific Light and Power Company has 
been granted a franchise to erect poles and string wires along 
Orange Avenue and to connect with the Tenth Street line. The 
company is planning to buiid a power house on Orange avenue. 

WAUSAU, WIS.—At the meeting of the council the ornamental 
street lighting system was adopted. <A total of 100 standards will 
be put in to begin, eight in each block on the main business streets, 
and later the sytem is to be extended to the residence sections. 

GRAND FORKS. N. D.—H. M. Byllesby & Company, owners of 
the light and power plants at Fargo, Grand Forks and many other 
places in the valley are negotiating for the purchase of the A. B. 
Keerlin plant at Devils Lake and the L. M. Davis plant at Minot. 

SEATTLE, WASH.—An ordinance has been passed adopting a 
plan for enlarging and extending the municipal lighting plant, the 
cost of which is estimated at $1.400,000. A special election will be 
held here on November & to decide in favor of or against the im- 
provement. 

BAKERSFIELD, CAL.—General Manager W. FP. Boggs of the 
Kern River Oil Fields, Ltd., has confirmed the report that his 
company has contracted with the San Joaquin Light & Power 
Company to furnish 2,500 horsepower to the oil fields of the Kern 
River Company. 

BOISE, IDAHO.—<Articles of incorporation have been filed in 
the office of the Secretary of State by the Boise River Light & 
Power Company of Boise; capital stock, $25,000.) The incorporators 
are M. V. Landers, Robert Noble, M. A. Regan, P. J. Smith and 
John J. Blake. 


CHARLESTON, S. C.—The Charleston Railway and Lighting 
Company will start work on its new power house at once, and will 
finish it in about a year. Machinery equipment for the present 
will consist of one 1,000-kilowatt turbine generating set and two 
2,000-kilowatt sets. 


LA GRANDE, ORE.—The Eastern Oregon Light & Power Com- 
pany representing a consolidation of the Baker City Light & Power 
Company, the Fremont Company, and the Grande Ronde Company 
n about to make a twenty-mile extension of the Imbler and Elgin 
ines. 


VILLA GROVE, ILL.—C. W. Hagerman, manager of the Elec- 
tric Light Company of this village, has closed a contract with 
Broadlands people to extend his Villa Grove-Longview electric 
light line, now in progress of building, to Broadlands, a distance 
of twelve miles from this place. 


GEORGETOWN, CAL.—A large number of men with teams are 
at work on the dam of the Loon Lake Water & Power Company, 
and construction is being rushed. At the Rubicon Water & Power 
Company’s plant on the middle fork of the American River, near 
this city, work is also progressing rapidly. 

DANVERS, MASS.—The town of Danvers is spending $12,000 
for improvements on its electric plant. It is having a new engine 
set up, and it will introduce new apparatus into its plant. The 
plant seems to be a success in municipal enterprise and furnishes 
electricity at a very low rate for lighting and power. 

ST. CHARLES, ILL.—The following committee has been named 
by the St. Charles Business Men's Association to canvass the situa- 
tion with a view of installing a decorative light system: W. P. 
Lillibridge, H. G. Hempstead, Frank Rockwell, C. H. Haines and 
E. A. Goodell. A system costing $4,700 to $5,000 is contemplated, Z. 


MICHIGAN CITY, IND.—Electrical milkers are being installed 
in the milking sheds of the Hotchkiss and Field Dairy Farm near 
this city. The farm of 2,000 acres is pierced by the South Shore 
Electric Railroad and the electric current to operate the milkers 
and other dairy machinery will be secured from the lines of the 
electric road. S 


DUNKIRK, IND.—A shipment of copper wire valued at $10,000 
has been received at this point, where it will be strung by the 
Muncie Electric Light Company in order to give this town and 
Redkey an electric light system, the current to be furnished by the 
big power plant of the Muncie Electric Light Company, located at 
Muncie. S. 


JERSEY CITY, N. J.—From private plans the Texas Com- 
pany, of 17 Battery Place, Manhattan, will shortly start the erec- 
tion of a power plant at their works in Bayonne. The new building 
will be of reinforced concrete construction, five stories in height 
and will measure 50 by 100. The cost of the plant will be about 
$50,000. : 

MARSHALLTOWN, IOWA.—In a report to the City Council 
A. L. Bogart, engineer representing the Power Engineering Com- 
pany, of Minneapolis, has advised that the municipality secure 
power from the Iowa River and says that fifty horsepower could 
be developed at all times of the year and that 150 horsepower is 
possible. 


BAY CITY, MICH.—The Tittabawassee Power Company, which 
has been recently organized to furnish power to light Bay City, 
Saginaw and other towns, has let a contract to build a dam near 
Sanford to develop 1,800 kilowatts, a capacity two or three times 
greater than the city plant at Bay City. More dams will be built 
as needed. 


DE PASS, WYO.—The destruction by fire of the new power 
plant of the Williams-Luhman Mining Company near this place 
will result in an indefinite shutdown of the property. The loss is 
$20,000 and no insurance was carried on the destroyed property. 
The plant is to be replaced as soon as the necessary arrangenients 
can be made, 


POCKFORD, ILL.—Extensive additions and improvements are 
being made to the plant of the Rockford Electric Company, among 
them being the installation of a 4,000-kilowatt turbine generator. 
Twu additional 500-horsepower boilers are also being installed. At 
present about eight per cent of the total power is generated by the 
hydraulic installation. 


MANCHESTER, IOWA.—The franchises of the Manchester 
Heat, Light and Power Company and E. W. Hoag, supplying cur- 
rent in the city. having expired, renewal for twenty-five years by 
each is sought. In order that both will have an equal chance 
it is asked that the special election on both propositions be 
held upon the same date. Z. 


PRESCOTT, ARIZ.—Within a few months a new power line 
will be installed between here and Jerome, supplying power to that 
district from the Prescott Gas & Electric Company. There is now 
a line in operation between these points and the additional fine 
is to supply greater power and act as a substitute in case of dam- 
age to the line now in use. 

SALINAS, CAL.—John M. Gardiner, vice-president of the Mon- 
terey Electric Light & Power Company, who has been acting as 
chief executive since the death of President George Hazelton, an- 
nounces that his company will soon begin the $500.000 improve- 
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ments planned for this county with the expectation of finishing 
the work within ten months. 


ST. LOUIS, MO.—The franchise of the West End Light & 
Power Company was. as the result of a recent suit, held to be 
valid. This victory is the second one the West End Company has 
won in the Circuit Court. The first was when Judge Grimm de- 
cided more than a year ago that the charter had not been forfeited 
tor nonuse and was still valid. 


DUNDEE, ILL.—The new power station for the Star Manufac- 
turing Company is nearing completion. Excavations are nearly 
completed and much of the heavy machinery has been installed. 
Within a short time it is expected that everything will be in readi- 
ness to start. Current will be generated by water power and fed 
to motors in the various shops. 


NEWTON, KANS.—The Electric Light & Power Company will 
spend $10,000 in improvements to its power plant. When the new 
machinery has all been installed it will practically be a duplicate 
plant. The present engine has 300-horsepower capacity, while the 
new engine will be 400. A condenser for the new engine, and 
a new switchboard will be installed. 


GREENFIELD, IND.—The City Council has ordered the super- 
intendent of the electric light plant to remove all the wires cross- 
ing streets and alleys from the Mitchell plant in this city. For 
some time a number of persons have been supplied with electricity 
from this private plant and the City, which maintains the public 
plant, considers that it should have the patronage. S. 


ONTARIO, IND.—The Riverside Electric Company has incor- 
porated to manufacture, generate and distribute electricity to 
towns and cities and the public generally for light, power and 
heat in Ontario and Lagrange County. The initial capital stock 
is $10,000. This will be increased subsequently. The directors 
are: John C., Harry F., and Arthur L. Cain. : S. 


INDIANAPOLIS, IND.—The Merchants Heat and Light Com- 
pany and the Indianapolis Light and Heat Company have secured 
franchise rights to extend their lines to a number of towns and 
cities within a radius of twenty-five miles. They propose to furnish 
electric light and power to the farmers along their lines and to the 
citizens of the towns and villages within the radius. S. 


KOKOMA, IND.—The Kokomo Utilities Company has filed 
articles of incorporation. The capital stock is $10.000. The object 
of this company is to build a system to distribute hot-water and 
steam heat and electric current for heat, light and power pur- 
poses in Kokomo and vicinity. J. RB. Carter, L. J. Kirkpatrick, 
T. C. McReynold and George J. Marott are the incorporators. S. 


SEAFORD, DEL.—There is talk of erecting an electric light 
plant at Seaford, for the purpose of furnishing electricity to Sea- 
ford and a number of other Sussex County towns. This movement 
has been on foot many times, but it is not likely active work will 
begin until after the contract expires with the Sussex Light and 
Power Company, which is now furnishing electricity to Seaford. 


HEYBURN, IDAHO.—The towns of Heyburn and Ruppert, both 
on the Minidoka irrigation project will soon be supplied with power 
from the government dam. The transmission line for commercial 
purposes is completed, the towers for the Snake River crossing 
are in place, and work has been begun on the substation at Hey- 
burn. The Ruppert substation is completed and the transformers 
are on the ground. 


COLORADO SPRINGS, COLO.—The Pike’s Peak Hydro-Electric 
Company and allied corporations of this city have issued $3,500. 
900 worth of ten-year, five-per-cent mortgage bonds. A former 1S: 
sue of $2,000,000 will be retired and the remainder of the money 
accruing from the new issue will be used for the carrying out of 
extensive improvements. The entire issue has been taken by the 
New York Trust Company. 


ASHEBORO, N. C.—Engineers of the Southern Power Com- 
pany have begun a survey of the proposed route for the trans- 
mission lines of the Company to this town by way of Randleman, 
from High Point, on the main transmission lines. It is expected 
that both Randleman and this place will liberally subscribe and 
contract for power for manufacturing, much being for wood- 
working and textile plants. L. 

WILLIAMSBURG, VA.—A special committee, composed of M. 
H. Barnes, W. C. L. Taliaferro and J. R. Jordan, from the board 
of visitors of Wiliam and Mary College, met to consider the 
plans and specifications for a light and water system at that insti- 
tution. Architect Wiley, of Lynchburg, was authorized to draft 
plans and specifications after which bids will be asked. A plant 
costing $25,000 is contemplated. ar 

PEORIA, ILL.—The Municipal lighting plant at Princevile 
nas been taken over by E. L. Brown of the Elmwood Elect" 
Lighting Company. This plant was operated by a gasoline a 
and was not large enough to supply the demand. Mr. Brown be 
extend his lines to Princeville and light the town from the aie 
wood plant. He is now furnishing a group of towns from his 
and on the new extension will also light Monica. l 

PORTLAND, ORE.—Creditors of the Deschutes Irrigation 
Power Company have pooled their claims aggregating $800,000 po 
filed a petition for immediate foreclosure of the first mortgase f 
the Company's property. C. M. Redfield has been appointed re- 
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ceiver. The creditors intend to buy the property at the advertised 
sale and wind up the affairs of the Deschutes Irrigation and Power 
Company by the organization of a new holding company. A. 


TOLEDO, O.—The Toledo Railways & Light Company is mak- 
ing extensive improvements at its Madison Avenue power house. 
When completed there will be in place a battery of twenty-eight 
boilers of a capacity ranging from 375 to 600 horsepower. Addi- 
tional capacity of 3,600 horsepower in six boilers is now being 
installed. New furnaces, with chain grate stokers are also being 
put in, H. 

TOLEDO, O.—A large number of new contracts in East Toledo, 
including the lighting of the new docks of the Cincinnati, Hamilton 
& Dayton Railway, have made necessary the laying of another 
cable across the Maumee River. Work has been started on the 
digging of the big trench across the river, starting near the foot 
of Madison Avenue, to accommodate the new system of electric 
light and power cables to be installed by the Toledo Railways & 
Light Company. H. 

ST. LOUIS, MO.—The Suburban Electric Light and Power Com- 
pany, parcel of the North American Company, has increased its 
capital stock by $750,000. Of the new stock, $500,000 is preferred 
and $250,000 common. The preferred stock bearing seven per cent 
interest with a cumulative dividend. The company will issue 
$250,000 common stock and $250.000 preferred stock at once. The 
rest of the common stock will be held in the treasury, to await 
future expansion. 

BELLEVILLE, ILI.—This city has closed a ten-year contract 
with the St. Clair County Gas and Electric Company for street 
lights. A total of 350 are lamps is to be used at the rate of $70 
per year each. The lighting company agrees to light all city 
buildings and grounds, including the three fire department houses, 
market hall and city stables, free. The city now has 329 lights 
in service. The free-light concessions and the reduced price, 
secured will save the city $10,000 in the contract period. 

KINGMAN, ARIZ.—The concrete work for the new unit that 
is to be installed at the power plant in Kingman, Ariz., is about 
completed, and the machinery will be put in place as soon as it 
arrives. The new unit will double the power of the plant and 
enable the greater distribution of electric power throughout the 
district adjacent to Kingman. The transmission line will be 
extended to the Union Pass section, where power will be used by 
the Frisco Mining and Power Company in the operation of its mines 
and mill. 

MUNCIE, IND.—The American Gas and Electric Company, 
owner of seventeen electric and gas plants in New York, New 
Jersey, Pennsylvania, Indiana and Ohio, including the electric 
plants in Muncte, Marion, Hartford City and Dunkirk, Ind., is per- 
fecting its plans to supply all the cities named, and several other 
towns where it has obtained franchises, with electric light and 
power furnished from the big central power house in Muncie. The 
recent purchase of the Hartford City and Dunkirk electric plants, 
and the franchises in Redkey. Gas City and Jonesboro were steps 
in the direction of the company’s centralization scheme. 

ASHEVILLE, N. C.—It has been announced that the Weaver 
Power Company which now operates a hydroelectric plant five 
miles below Asheville and is constructing another with 5,000 horse- 
power below Mashville, is preparing to build transmission lines 
to Canton to furnish 1,300 horsepower to the Champion to the 
Champion Fiber Company. This line will later be extended to 
Waynesville and other nearby towns in that direction while it 
is probable that another will be built to Hendersonville to furnish 
power. The fiber company’s auxiliary steam plant is being oper- 
ated all the time but this does not furnish sufficient power at rea- 
sonable rates, 

WAHPETON, N. D.—The Otter Tail Power Company is about 
to install a considerable addition to its plant in this city. Owing 
to low water at Dayton Hollow dam the past summer the company 
has found it difficult to furnish sufficient power to run the elec- 
trical appliances in Wahpeton, Fergus Falls and Breckenride, and 
the new power plant to be erected here will be sufficiently powerful 
to furnish current to the cities, should the plant at the dam give 
out. About 500 horsepower additional machinery will be added to 
the plant in this city making a plant capable of generating 800 
horsepower, or cnough to run the three cities interested. The new 
machinery will be in operation about November 1. 

SAN FRANCISCO, CAL.—G. R. Field, assistant to H. H. Sin- 
clair, general manager of the Great Western Power Company, an- 
nounces that the power plant at Big Bend is nearing completion. 
The Company has issued a statement of earnings showing a com- 
parison of the first seven months of the present year with the 
last seven months of 1909. This shows an increase in gross earn- 
ings of $16,890, a decrease in operating expenses of $15,277, and 
an increase in net earnings of $33,066. The company reports a 
number of very large contracts to supply power, these contracts 
to begin early next year. These include: Contracts with the 
Southern Pacific Railroad Company for power for the operation of 
Its suburban trains between San Francisco and Oakland, Berkeley 
and Alameda, a contract with the Pullman Company for power for 
its shops now being built on the east side of San Francisco Ray 
near Richmond, Cal., a contract with the Giant Powder Company 
and a contract with the California Cotton Mills. A. 
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AURORA, ILL.—The Aurora, Elgin & Chicago Railway Com- 
pany will install a 1,200-horşepower boiler at its power plant. Z. 

SAN RAFAEL, CAL.—W. L. Courtright, has been granted a 
forty-nine-year franchise for a street railway to traverse the main 
thoroughfares of this town. 

DULUTH, MINN.—A resolution has been passed by the coun- 
cil instructing the city engineer to lay out a route for the street 
car lines of Grand Avenue to Fond du Lac. C. 

SPRINGFIELD, MO.—According to recent information a com- 
pany bas been incorporated to build an electric line between Kan- 
sas City and Springfield, by way of Eldorado Springs, Mo. 

PHOENIX, ARIZ.—General Manager Mitchell of the Phoenix 
Railway Company has announced that his company intends to 
spend between $125,000 and $135,000 in improvements and exten- 
sions in this city and vicinity before July 1 of next year. 

MINNEAPOLIS, MINN.—The Minneapolis Northern Suburban 
Railway Company has been incorporated by Jobn J. McCarthy, 
Paul J. Marvin and others, with a capital of $250,000, to build an 
electric railroad to Little Falls, Minn. C. 

HARRISBURG, PA.—Governor Stuart of this state has ap- 
proved the charter of the Wilkes-Barre and Luzern Street Railway 
Company to construct and operate a line a mile long in Kingston. 
The Company has $6,000 capital. 

PALMYRA, MO.—Work is progressing rapidlv on the line of 
the Hannibal & Northern Missouri Railroad. It is expected that 
the section between Palmyra and Philadelphia will be completed 
in less than three months. 

EVANSVILLE, IND.—The work of surveving for a traction 
line from this city to Louisville was begun September 21. It is 
understood that the Evansville Traction interests are back of the 
work. S 

MARTINSVILLE, IND.—Interest has been revived in the pro- 
posed traction line from this city to Bloomington. Meetings held 
by business men indicate their purpose to push the enterprise to 
a successful conclusion. S. 

MICHIGAN CITY, IND.—The work of double tracking the 
South Shore line from Pullman to Gary is progressing rapidly 
and the officials hope to have the new track in use by November 
15. S. 

HOPKINS VILLE, KY.—Announcement has been made of the 
practical completion of financial arrangements for an electric in- 
terurban líne from here to Guthrie, via Pembroke and Trenton. A 
number of local business men are financially interested. 

MILWAUKEE, W1S.—The Milwaukee Western Electric Railway 
Company has been given permission to issue stock certificates in 
the sum of $1,000.000 and bonds in the sum of $2,500,000. Officials 
of the road say they are ready to begin construction of the road 
as soon as a franchise into the city has been granted them. Z. 

ALBANY, ORE.—Extension work has been started on the 
Albany electric system, and the car line which runs from the 
depot to the hotels of Albany through First Street will be extended 
to Seventh on Calapooia and westward to the limits of the city 
and out on the county road passing the two cemeteries. 

GREEN BAY, WIS.—Electric current to run the interurban 
and city cars of the Green Bay Traction Company, to light Green 
Bay and to operate factories will be furnished within a short time 
by the Northern Hydro-Electric Power Company from its plant at 
high Falls. 

DENVER, COLO.—An elevated automatic railroad is to be 
built ine Summit County for the purpose of transporting ores in 
the Montezuma mining districts. The road, which is to be operated 
by electricity, will cost approximately $200,000. It is to be twelve 
miles in length, running between Keystone and Montezuma. 

MARTINEZ, CAL.—The engineers of the Oakland and Antioch 
Railway Company have completed their survey of the line. The 
company reports the arrival of 60,000 ties and three carloads of 
steel rails at Bay Point. The coaches for the road have now been 
ordered and are to be delivered by November 1. A. 

RICHMOND, VA.—A permit has been issued to the Richmond 
and Henrico Railway Company to construct a power house on 
Lester Street, between Louisiana and Orleans Streets, near the 
river front. The building will be of reinforced concrete, one story 
high, 76 feet by 80 feet. and will cost $23,000. 

SALT LAKE CITY, UTAH.— Lee Neilsen and his associates 
have been granted the amended franchise for an interurban elec- 
tric railroad from Wellsville to Hyrum, thence along the east edge 
of the valley to Logan, touching the towns of Millville and Provi- 
dence. From Logan, the line is to go through Greenville to the 
Idaho State line passing through Hyde Park. 

SAN FRANCISCO, CAL. The Publie Utilities Committee hag 
passed a resolution recommending the sale of the proposed Par- 
nassus avenue car line to Thos. W. Watson. The residents of the 
Sunset District have been working for this franchise for two vears, 
f it is granted. the line, which is to be only one mile long, will 
be completed this vear. he 
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SULPHUR, OKLA.—At a mass meeting it was decided to con- 
struct a street-railway system, and necessary franchises have 
been promised. The contract given guarantees the completion 
of the street railway from Bromide Springs in Platt National Park 
to the Artesian Hotel by December 1, 


SANDY, UTAH.—Residents of this part of Salt Lake County 
are eager to have the Utah Light and Railway Company extend its 
interurban street car service to Draper. A number of petitions to 
this end are being circulated. Draper is being assisted in its cam- 
paign to secure the extension by the commercial clubs and town 
councils of Murray, Midvale and Sandy. 


LOS ANGELES, CAL.—Improvements involving the expenditure 
$500,000 have been planned by the Los Angeles-Pacific Railroad 
Company. The improvements will include the relaying and repav- 
ing the tracks on Sunset Boulevard. Fifty modern high-power 
interurban cars Will be installed on the line, beginning a ten-minute 
service to Hollywood, on which the commutation tickets will be sold 
at five cents per trip. A. 

HOOPPOLE, ILL.—The electric railway between Hooppole 
and Tampico, which has been under construction for the last two 
years has been completed and was accepted at a meeting of the 
directors. A decision is expected within a few days regarding a 
proposition to build to Geneseo, a distance of fifteen miles. There 
is also a proposition being considered to build to Annawan, ten 
miles away, 

CONSHOHOCKEN, PA.—A grant for the extension of the 
Philadelphia and Western Railroad to West Conshohocken has been 
filed and approved. The description shows that the proposed trol- 
ley road will reach West Conshohocken over Haverford road, Old 
Lancaster road, Chester and Radnor road and Matson Ford road. 
rhe official name of the railroad company for which the extension 
is authorized is “The Terminal Railway Company.” 

STERLING, ILL.—Directors were elected by the stockholders 
of the Sterling, Dixon and Eastern Electric Railroad, as follows: 
Clement C. Smith, Miiwaukee; John I. Beggs, Milwaukee: Robert 
Camp, Milwaukee; J. W. Johnson, Chicago; J. H. Lawrence, Ster- 
ling; E. E. Downs, Chicago, and Fred Watson, Dixon. The follow- 
ing officers were chosen: President, John I. Beggs: vice-presi- 
dent, and general manager, Clement C. Smith; treasurer,. Robert 
Camp. Z. 

NORTH ADAMS, MASS.—The contract for a $75.000 power 
house to be erected at Zylonite by the Berkshire Electric Street Rail- 
way, near the site of the present power house. has been awarded 
10 Frederick T. Ley and Company of Springfield. The plant will be 
in operation about January 1. The plant will supply power to the 
Bennington line, and is probably being built in anticipaton of the 
building of the proposed line up Mt. Grevlock and other extensions 
in this section. The building will be 150 by 100 feet. of concrete. 

HYATTSVILLE, MD.—The Washington Spa Spring and Gretta 
Railroad Company, which recently put in operation an electric 
line from Fitteenth and H Streets, Northeast, Washington, to the 
junction of Sand and Main Streets, Bladensburg, is seeking per- 
mission to extend its line through Bladensburg over the Washing- 
ton-Baltimore Boulevard as far as the Baltimore and Ohio Railroad 
depot in Hyattsville. It was suggested, at a recent council meeting, 
that the railroad company take the matter up with the State 
Highways Commission of Maryland. 

BRISTOL, WASH.—It now seems that the proposed electric 
yajilway from White Salmon to the northern portion of the White 
Salmon valley with an ultimate terminus at Glenwood, is sure to 
be built. Stock solicitors are now in the field for the concern, 
which is to be called the Mount Adams Railway Company. About 
$75,000 of the required $100,000 stock nas been already subscribed. 
A complete detailed route for the entire line has been prepared, 
but according to present plans, the line will only be built to start 
with to the Camas Prairie country, taking in the towns of Fulda 
and Laurel. 

MONTROSE, COLO.—Sections of the Uncompahgre Valley in 
Montrose County and the Gunnison Valley in Delta County will be 
traversed by an electric railroad. A company has been formed 
for this purpose with T. P. Townsend of Denver, president, and E. 
L. Osborne, of Montrose, an official of the Company. The proposed 
road will connect Montrose, Olathe, Delta, Hotchkiss and Paonia 
and will traverse a section of rich lands now ten or twelve miles 
from a railroad. Work will be begun as soon as the necessary 
surveying can be done. Power will be obtained from the canal in 
the Gunnison ‘tunnel irrigating project if satisfactory arrangements 
can be made with the United States Government, 

LOGAN, UTAH. —Articles of incorporation of the Cache Val- 
lev Amusement Company have been filed here. The purpose of 
the company, which is composed largely of Salt Lake people, is 
to build a big amusement resort at Millville and construct and 
operate an electric line through Logan between Millville and 
Hvde Park. This line is eventually to become a portion of the 
Bambergers’ interurban line. The capital stock of the company 
is $100,000 in shares of $1 each. Officers are: Job White, presi- 
dent; John KE, Wiscomb, vice-president; W. J. Phillips, secretary, 
all of Salt Lake, and Leo Nielsen of Logan, treasurer. These men, 
with George A. Hansen of Salt Lake, constitute the board of 
directors. 


ELECTRICAL REVIEW AND WESTERN ELECTRICIAN 


Vol. 57—No. 15 


TELEPHONE AND TELEGRAPH. 
(Spccial Correspondence.) 


WATERTOWN, S. D.—The council has ordered telephone poles 
removed from the streets and wires to be put underground. C. 


BISMARCK, N. D.—The Collins Wireless Telephone Company 
is planning the erection of stations here and also at Fargo and 
Beach. C 


MILNOR, N. D.—The Milnor Rural Telephone Company, having 
built thirty miles of new lines this past summer, is extending its 
lines out of here. C 


STROUD, N. D.—The Dakota Western Telephone Company has 
let the contract for the construction of a line to Alexander, Ame 
gard and Schaefer. C 


CLIFTON SPRINGS, N. Y.—The Clifton Springs Telephone 
Company announces that it has purchased a new switchboard to 
be used in the local exchange. 


HOUSTON, TEX.—A new telephone exchange is to be built 
by the Southwestern Telephone & Telegraph Company. Definite 
plans regarding size and equipment have not yet been announced. 


MINOT, N. D.—The Farmers Co-operative Telephone Company 
has been incorporated with a capital stock of $50,000. The in- 
corporators are: D. E. Kidder, C. G. Richards and others, all of 
this town. 


PIERRE, S. D.—The Southeastern Telephone Company, which 
is building southeast from this city, is now operating its lines to 
the southeast corner of this county, and will extend on down across 
the southern end of Hyde county into Buffalo and Jerauld counties. 


COLUMBUS, O.—The Central Union Telephone Company is 
to be reorganized, the property in Indiana, Illinois and Ohio being 
divided under three incorporations. Bonds will be given to the 


American Telephone and Telegraph Company, which controls the 
Central Union. 


FREMONT, NEB.—The Nebraska Telephone Company has 
agreed to remove its poles from the business section of the city 
by July 1, next. This is in accordance with a request of the busi- 
ness men who are to put in a special lighting system and who 
want all poles and signs off the business streets. 


TOLEDO, O.—Announcement has been made that by Novem- 
ber 1, the Pere Marquette Railroad will have in working order, on 
the Toledo division, a telephonic dispatching system which takes 
in the Saginaw division to the Ohio terminal. The equipment. 
which will be the first on the road, will cost in the neighborhood 
of $16.000. It is expected to reduce wrecks to a minimum. H. 


MARSHALLTOWN, IA.—-The fight against the Marshalltown 
Telephone Company has resulted in the organization of an inde 
pendent company, a meeting of a citizens’ committee and a com 
mittee from the rural telepkone line directors being held for the 
taking of preliminary steps. The selling of stock will begin at once 
and the new company will probably be organized with capital stock 
of from $75.000 to $100,000, A mass meeting was held October ! 
to complete the organization. 

LEWISTON, IDAHO.—The Interstate Telephone Company has 
submitted a proposal to the Commercial Club to extend its line to 
Lewiston from a point in Spokane County near Spokane and here 
connect with the Nez Perce Co-operative Company, thus securing 
direct connections to all sections of Nez Perce and Idaho countes. 
The proposed extension will cost approximately $100,000 and the 
Commercial Club has been asked to lend its indorsement to the 
project to facilitate the sale of the bonds and securities to investors 
in the territory to be served. 


ELECTRICAL SECURITIES. 


The volume of trading during the past week was more w 
200,000 shares than for the preceding week. Many stocks which 
have been quiet for weeks began to show activity and the entire 
market became more optimistic. Steel stocks were firmer. e 
flecting improvement in the market. Wire consumption Continues 
heavy. and the export business of the United States Steel Corpo 
ration is flourishing. Contracts for pig. iron in September aggre 
gated 300,000 tons, or thirty-three and one-third per cent more 
than in Angust. The bond ‘market continued to improve, aided d! 
the reports ot the sale of large blocks of American railway se le 
ties abroad. The improvement in bonds has materially helped 
to steady the stock market. As in August, the greatest se 
of the steel market was in wire products, while the greatest fal 
ing off in tonnage was in structural and fabricated steel. Beca 
of the increase in export tonnage rail orders were larger than 
August, the September business aggregating 90.000 tons. 

Combined earnings of the South Side, Metropolitan a ' 
western elevateds, of Chicago, for the year ended June 50, v 
$1,100,205, against $848,619 last year. 

J. P. Morgan & Company and Drexel & Company, hav 
$4.000,000 Public Service Corporation of New Jersey five Der i 
three-year collateral gold notes, secured by deposit of $5,000. 
general mortgage bonds of that company. the 

The Chicago & Oak Park Elevated Company's Bross, ee 
year ended June 30, was $836,837, an increase of $14,501, Tr 
per cent, which compares with 3.59 per cent for the - 
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western, 9.4 per cent for the Metropolitan, and 5.31 per cent for 
the South Side Elevated. Oak Park Elevated’s passenger earn- 
ings last year were $802,581. 

Holders of the $953,000 first mortgage six per cent bonds of 
the Metropolitan Railway Company, of Denver, which mature on 
January 1, 1911, are notified that through Clark, Dodge & Com- 
pany, they may exchange their bonds at par and accrued interest 
to maturity, for first and refunding sinking fund mortgage twenty- 
five year five per cent bonds of the Denver City Tramway Com- 
pany at ninety-five and accrued interest to the date of exchange, 
or may receive cash at par and interest to date of delivery. 

Stockholders of the Detroit United Railways Company have 
been offered $1,500,000 of treasury bonds. to be underwritten at 
eighty-two and one-half, the proceeds of which are to be used to 
reimburse the treasury for improvements, amounting to more than 
$4,000,000 since the beginning of 1907, made to the property out 
of earnings. According to President Hutchins, the resumption of 
dividends, which have not been paid since 1907, “will entirely 
depend upon the required amount of the underwriting being ob 
tained.” 

DIVIDENDS. 

American Power and Light Company, regular quarterly divi- 
dend of one and one-half per cent on the preferred stock, payable 
October 1 to stock of record September 29. . 

Bell Telephone of Missouri; quarterly dividend of two per 
cent, payable October 1. 

Bell Telephone of Pennsylvania: quarterly dividend of one 
and one-half per cent, payable October 15. 

Boston Suburban Electric; preferred quarterly dividend of $1 
per share, payable October 15. 

Mexican Light and Power; common quarterly dividend of one 
per cent, payable October 14. 

National Carbon Company: quarterly dividend of one and one- 


half per cent, payable October 15. 

Philadelphia Company; quarterly dividend of one and one- 
half per cent, payable November 1. 

Public Service Corporation of New Jersey: quarterly dividend 
of one and one-quarter per cent, payable September 30. 

Standard Underground Cable Company; regular quarterly divi- 
dend of three per cent, payable October 10 to stock of record Octo- 
ber 5. 

West Penn Traction Company: regular quarterly dividend of 
one and one-half per cent. on the preferred stock, payable Octo- 
ber 15 to stock of record October 7. 


CLOSING BID PRICES FOR ELECTRICAL SECURITIES ON THE LEADING EX- 
CHANGES AS COMPARED WITH THE PREVIOUS WEEK. 


NEW YORK. 


Oet. 3. Sept. 26. 
AHis-Chalmers Common 149.43 4c10eci dogs Saeed eeeww se bars OAs Sl S 
Alis-Chalmers preferred ....osuosannuansannereena n waka ae Be wes ot 29 
VINA SHIN beck Coppe = 5 gated 544.44 & Oke pede 08 S.6 4 WEG a a H4% 61, 
ere Tel & Ces gets: ele Eales nee ea ee ee aS TT 69 la 
American Pel Ne lie von ee teh lek a een a aae Ree eee eee 13N 137 
Brooklyn Rapid “Prmiitsitics <4 ass oes eke FS eA hae Sa El wa he WOES Tola 76 
Geniab Electric 4 characte xing acl anne Bev ane Se eee Ra eee weeks 144 142%, 
Interborough-Metropolitan Common ooo... cc cee ec eee ee eee eee >11% ?1 33 
Interborough- Metropolitan preterred oo .. ccc cece cece ee eee eens vty at 
Kings County Eleetrie 2 eo eyces nes od bak Hes hae oan ed bw 293 123 
Mackay Companies Postal Telegraph and Cables) common.. 9114 a2 
Mackay Companies (Postal Telegraph and Cables) preferred. 75 Tide 
Manhattan Elevated cle nding soca dogs ak ake ere wae aM ESO 1421. Mag 
Metro politan<St ret: (RATWAN 4.605. cans itrou kesa oars EEEN *1S #18 
New York & New Jersey Telephone...........ce eee eee ee ees 103 103 
U S. Steel common .....0. 0000 ccc cee ccc eenaa oul, Hy 
U. N. Steel. preferred ..c055 ch. ccc ces ccc eevasebwnns dewaneas 1167, 11614 
Western Union seerias coe dard cb oopAuaid e a eae Caded Bue KG AME Sede TH 651, 
Westinghouse CUT os ores Sas oe SRS he ROD See eee HH 61 
Westinghouse preferred 0.000.000. ccc ce cece ence eee eee 12N14 130 


"Last price quoted. 
ROSTON. 
Oet. 3. Sept. 26. 


American Tel, & Tel ccc cee cc cee n aaaea annaa 1238 137214 
Edison Blee, IHuminating ......suuounnonanuan neeaaea ea 258 IT 
MCPD EIOC CUE, aorar Mele aa ero E E E ERTE Hey 144 1423 
Massachusetts Eleetrie common i 20 15 * 
Massachusetts Bleetrie preferred... date eek bee Pmae esau ee S41; S1 
New Bnsland Telephone ...........ccecccuceeeneeeececceeesey AD 125215 
Western Tel, & Tel eommMon. osno ccc ccc cece cece cece. 19 16 
Western Tel & Tel prëlerredi ee teessa gee Jia dpe ee ee aye aE NN Al 


American RAÍWANS Loouooouanann nonna aea a 3 3 
FEleetrie COMPA: of GNATCICA y cians cols eenaa aeaa aaa 1113 1115 
ao Storage PUTEOEN -CONIMNOM ye po Sw 24%. serenana nanea 451 47 
ee storage Battery preferred. oo... ccc cece eee ces {Slo 47 
Philadelphia Bleetrie rae race a ois dean ce aausk ee epten edie « 157, 1554 
Philadelphia Kapid ERNS cud eqn g.k Sith ae ane net RESOA ear 154 114 
pikidelphia ‘Traction bs hy Nek Ra whee ol ne ete ase he ada ai ae aa ge, UR he N1 
ELSE o E E O O ea cat 45°, 45h, 
CHICAGO 
De Sp cea ae 
Chieago Railways, Series 1..... < a oe nen. 
Chicago Railways, Series 2 I 151% 15 
Chicago Subway eee St Cs ACE ate A H pt 41? 
a a a a cake 
ao Monwealth PRISON EEE T nated osiecael 112? 111 
A Elevated common............ Se E EE a 17 17 
Naion i" a Elevated Preterte as i peta 2a dion es iR 60 60 
ai Carbon common ........ 0. cca eee eeceecec cee eee, 125 125 


TEETE Ph aah epee tis a ate Se ce 11S 118 
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PERSONAL MENTION. 


DAN W. BOWIE, former assistant city electrician, of Atlanta, 
Ga., has been elected city electrician, succeeding F. H. Miles, 
resigned. 

WILLIAM MARCONI, who was reported to be in poor health, 
recently returned to Italy on board the Princess Mafalda. A later 
report states that he has not been ill at all. 


CLARENCE H. MACKAY, with Mrs. Mackay recently re- 
turned from Europe after a three-months’ automobile trip through 
Holland, Belgium and Germany. 


C. A. CALDWELL, cashier of the Alton National Bank at Alton, 
IN., has been elected vice-president of the Alton, Jacksonville & 
Peoria Interurban Railway to succeed Robert Curdie, resigned. 


WARNER JONES, who was formerly with the Cleveland Elec- 
trical Supply Contpany of Cleveland, O.. has lately formed connec- 
tions with the Chicago office of the Nungesser Electric Battery 
Company cf Cleveland, 

A. S. WHITE, president of the Columbia Gas & Electric Com- 
pany of Cleveland, O., recently arrived in New York after a trip 
to Europe. From New York he went to Cincinnati, where he will, 
in the future, be located. 

MORGAN BROOKS, professor of electrical engineering at the 
University of Illinois, has resumed his work after a year’s leave 
of absence, in the course of which he has made a trip around the 
world for study and recreation. 

VROMAN A. SWETT, formerly with M. B. Austin, Chicago, 
Il., has accepted a position with the Sprague Electric Company 
in that city. Mr. Swett will act as manager of the Sprague Com- 
pany’s conduit and supply department of the Chicago office. 


JAMES A. KENNY, who formerly represented the American 
Electric Fuse Company in Chicago, has resigned his position. He 
will be succeeded by Fred B. Bonde, who will have temporary 
offices at No. 202 Medinah Temple, No. 185 Jackson Boulevard. 


O. B. WOOTEN, formerly instructor in physics and electrical 
engineering at Missouri Agricultural and Mechanical College and 
for the past vear instructor in physics at the Texas Agricultural 
and Mechanical College, has been appointed Research Fellow at 
the University of Illinois. 


T. D. JENSEN, who for the past year has been with the 
Shawinigan Water and Power Company at Montreal, has been 
appointed assistant in the Department of Electrical Engineering 
at the University of Illinois. Mr. Jensen previously was with the 
reneral Electric Company. 


C. F. BONNEY, formerly general manager of the Southern 
States Company, Norfolk, Va, was promoted on October 1 to the 
position of district manager of the Southern Bell Telephone Com- 
pany of that city. Mr. Bonney succeeds L. J. Oliver who has ac- 
cepted a position at the Company's headquarters in Atlanta, Ga. 


JOHN J. SCHAYER has resigned his position as manager of 
the Electric Shop of the Conmonwealth Edison Company, Chicago, 
lIl., and has accepted a joint position with the Commonwealth 
Edison Company and the Automobile Maintenance Company to 
create an increased use of electric traffic wagons, 


GEORGE B. JOHNSON, formerly of the Contract Department, 
Commonwealth Edison Company, Chicago, IH., has accepted an ap- 
pointment to succeed John J. Schaver as manager of the Electric 
Shop of the same company. Mr. Johnson will. for the present at 
least, continue in charge of the show room of the Contract Depart- 
inent of the Commonwealth Edison Company, at 139 Adams Street, 
Chicago. 


OBITUARY. 


FRANCIS X. HORAN, who had charge of the Port Chester 
office of the Westchester Lighting Company for a number of years, 
and who was confidential clerk for Receiver Leslie Sutherland 
of the Yonkers Railroad at ‘one time, died at his home from 
pneumonia at Tuckahoe, N. Y., October ?. Lately he had been 
employed in the Custom House in New York. 


J. V. OBRIEN, traffic manager of the Western Union Tele- 
graph Company, died in San Francisco, Cal, September 12, of tv- 
phoid fever, after an illness of only two weeks. Starting as a mes- 
senger boy in the telegraph office, Mr. O'Brien arose to the posi- 
tion of operator. Then he was made manager of the city offices, 
succeeding T. J. Reynolds. Recently he was appointed manager 
of the traffic department. He has for years been a member of 
the Olympic and Corinthian Clubs. Mr. O'Brien is survived bv a 
wife and two sisters. i 


PROPOSALS. 


POST OFFICE, DEMOPOLIS, ALA.—The office of the Super- 
vising Architect, Washington, D. C.. will receive bids until No- 
vember 7 for the construction, complete (including plumbing, gas 
piping, heating apparatus, clectrie conduits and Wiring), of the 
United States post office at Demopolis, Ala., in accordance with 
drawings and specifications, copies of which may be obtained 
from the custodian of site at Demopolis, Ala., or at the Super- 
vising Architect's office. 
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FOREIGN TRADE OPPORTUNITIES. 


NO. 5556. ELECTRIC MOTORS. An electric factory in a 
European country intends reducing the price of current used dur- 
ing the daytime, thus making it pay even to the small workshops 
to employ electricity as motive power. An American consul writes 
that in consequence of this there will shortly be a demand for 
electric motors from one-half to twenty horsepower. It is there 
fore advisable that American manufacturers of electric motors 
should send their descriptive catalogues with prices, cost, in- 
surance and freight, to certain cities to the consulate in question 
for distribution among the intending users of electricity as motive 
power. 


No. 5535. AUTOMOBILES.—An American consul in Latin 
America reports there are prospects of good openings for trade in 
the automobile business in his district in the near future. He states 
that in view of improvements about to be undertaken conditions 
are favorable for an aggressive campaign by automobile manufac- 
turers, Agents Should be appointed, sample machines sent for exhi- 
bition purposes, and advertising literature distributed. The name 
of a local business man who would be glad to obtain the agency 
for one of the leading American companies is given in the report of 
the consul. 

No, 9970. PANAMA CANAL SUPPLIES. Sealed proposals. 
in triplicate, will be received at the office of the general purchasing 
Officer of the Isthmian Canal Commission, Washington, D. C., until 
October 14, 1910, for furnishing the following supplies: Condenser, 
motor-driven engine lathe, valve-reseating machine, snatch blocks, 
punches and dies, rivet sets, machine bits, cold-shuts for steam 
shovels, coupler Knuckle pins, manganese-steel plates, clam-shell 
bucket, electric fans, water gauges, fire brick, lumber, ete. (Cir- 
cular No. 606.) 


NEW PUBLICATIONS. 


POWER CONTROL.—Under this title a new publication is 
being issued quarterly by the Woodward Governor Company, of 
Rockford, Ill. The contents is of especial interest to those inter- 
ested in the use of water power. Containing, as it does, interesting 
matter relating to electric plants, textile, cotton and paper mills 
and other factories the magazine is a valuable acquisition to a ref- 
erence library. 


PAMPHLET STORY OF TRI-BOROUGH SUBWAY.—The New 
York Public Service Commission, First District, has issued a 
pamphlet describing the proposed Tri-borough rapid transit subway 
and elevated road. It gives a brief history of the system and its 
composite parts, made clearer by an outline of the points of 
difference between it and the Interborough. There will be four 
separate tunnels, with arrangements for better ventilation. The 
station platforms will be straight and built to accommodate ten- 
car express trains and six-car locals. Bids are to be opened for 
construction and operation by private capital of the whole sys- 
tem on October 20, and on October 27 for construction by sec- 
tions with municipal funds. 


NEW INCORPORATIONS. 


EL CENTRO, CAL.—The Imperial Valley Electric Company 
has been formed here for the manufacture of all kinds of fixtures. 


SAN ANDREAS, CAL.—The Patent Electric Fuse Splitter Com- 
pany has been incorporated by Frank Bernardin, J. B. Sauve, T. C. 
Peters and F. M. Sorracco of Sutter Creek, with a capital stock of 
$200,000. 

CHICAGO, ILL.—The Commercial Electric Motor Manufactur- 
ing Company has been incorporated with a capital of $10,000 to 
manufacture electric motors. Charles Endorf, Jr., C. V. Mount, and 
F. S. Schooler are the incorporators. 

COLUMBUS. O.—The Public Securities Company has been 
chartered with a capital of $160.000, by Carl J. Kiefer. Œ. B. 
Gilbert, Jackson Kiefer, E. M. Gilligan and Henry Kiefer. The 
Company will take over the gas-and electric plants in Hyomea, 
Spencer and Coal Mont, Ind., and reorganize the properties. 

NEW YORK, N. Y.—The Shield Electric Company of Manhat- 
tan has been incorporated to deal in electric and other kinds of 
machinery. The capital is $5,000 and the incorporators are: Rob- 
ert M. Schmid, Chas. P. Schmid, Jr., and Ernest E. Schmid, all 


of New York City. 

NYACK, N. Y.—Articles of incorporation have been filed by 
the Electrical Improvement Company of Nyack, N. Y., to trade 
in all manner of electrical devices and maintain a laboratory for 
electrical and mechanical purposes. The capital stock is $100,000 
and the directors are Charles A. Pearson, New York; Charles R. 
Hoe, Crawford, N. Y.; William J. Brewster, Orange, N. J.: Frank 
J. V. Beck, Brooklyn, and George H. Schubert, Newark, N. J. T. 

ROCHESTER, N. Y.—The Telechronometer Company of Roches- 
ter and the North Electric Company of Cleveland, O., are to be con- 
solidated in a new corporation to be known as the Telephone Im- 
provement Company, which is to incorporate under the laws of 
this state. Frederick C. Stevens, state superintendent of public 
works. is to be the president of the new company which will control 
patenis on telephone messages and time meters and switchboard 


improvements. 


INDUSTRIAL ITEMS. 


THE W. H. SCHOTT COMPANY, Chicago, Ill., announces that 
its office has been moved and is now located at 39 Jackson Boule- 
vard, Suite 1805-09. i 

THE HUGHES ELECTRIC HEATING COMPANY, Chicago, 
I., has issued a bulletin describing and illustrating the Hughes 
electric cook stove. A number of stoves are listed. 


THE OHIO BRASS COMPANY, Mansfield, O., includes in its 
September number of the 0O.-B. Bulletin, an interesting article on 
O-B suspension insulators. A number of illustrations are used to 
show how the insulators are arranged for test. 


THE INDUSTRIAL INSTRUMENT COMPANY, Foxboro, Mass., 
describes in Bulletin No. 39 its industrial dial-type thermometers. 
One of the desirable features of the instruments is that their cali- 
bration is permanent, due to the fact that the system is sealed abso- 
lutely. 

THE TRIUMPH ELECTRIC COMPANY, of Cincinnati, O, 
announces a change in address and management of its Chicago 
office. W. R. Bonham suceceds F. L. Merrill as manager and is 
located at 275 La Salle Street, instead of in the Manhattan Build- 
ing as formerly. 

THE DIELECTROL MANUFACTURING COMPANY, St. Louis, 
Mo.,.recently mailed Bulletin No. 12 on the subject of Dielectrol. 
This substance is a black paraffine insulating varnish, and is espe- 
cially suited for dipping fields of motors or generators, and for 
treating armature coils and transformers. 

THE ADAMS-BAGNALL ELECTRIC COMPANY, Cleveland, O.. 
recently issued a folder on the illumination of factories and foun- 
dries by A.-B. regenerative flame arcs. The cover of the publica- 
tion is illustrative of the lighting of a St. Louis foundry. Illustra 
tions of the lamps are given and their characteristics explained. 


THE ELECTRIC APPLIANCE COMPANY, Chicago. Ill, 
gives an account, in the September number of The Electrical Trade, 
of the history of manufacture of resistance materials. This com- 
pany has, through the excellence of its products, succeeded in 
attaining a national reputation. Phoenix, Ideal, and the Company's 
other alloys are now widely used, and are daily increasing in 
popularity. 

THE ALBANY INSTRUMENT COMPANY, Albany, N. Y. is 
mailing descriptive literature on Rollinson switchboards and trans- 
formers. The Rollinson dental switchboard, which is shown in one 
of the folders, is of especial value to those dentists who have 
found that it is profitable to keep pace with progress by using elec- 
tricity in their work. Toy transformers and diagnostic lamp trans: 
formers are also mentioned, 


THE TRIUMPH ELECTRIC AND THE TRIUMPH ICE Må- 
CHINE COMPANIES, Cincinnati, O., recently distributed a sou- 
venir booklet of the inspection trip of Cincinnati's commercial 
organizations to its new plant. The booklet contains a history of 
the Company, noting its growth and progress from 1889, the year 
of its foundation. A number of engravings illustrating various 
parts of the plant are included. 

THE THOMSON ELECTRIC WELDING COMPANY. Lynn, 
Mass., recently issued a pamphlet devoted to electric welding ma- 
chines. Both the theory and practice of electric welding are quite 
thoroughly treated, and the illustrations give an excellent idea of 
the appearance of the device. In order to show a few of the many 
Welds which may be made, illustrations of a number of wiscellane- 
ous sample boards are included. i 


THE GOLDSCHMIDT THERMIT COMPANY, New York. N. Y. 
announces an important change in its management. On October 
1, E. Stutz, formerly vice-president and general manager. retired 
froni the direction of the Company, which passed under the man 
agement of William C. Cuntz. Mr. Cuntz brings to his position 4 
thorough knowledge of the steel business and a wide acquaintance 
with the railway and street-railway officials of the county. 


THE AMERICAN SHIP WINDLASS COMPANY, Providence. 
R. I., illustrates in a recent folder, the operation of the Tar 
furnace. The underfeed, overfeed and “Taylor” stoker are a 
briefiy described, noting the class of work for which each Is es: 
pecially adapted. The “Taylor,” which combines the desirable 
points of the overfeed and underfeed types, at the same time omits 
the undesirable features. The increase in efficiency of the 1 a 
lor” over other types is said to be especially marked with low 
grade Western fuels. 


THE WALKER ELECTRIC COMPANY, Philadelphia, Pa. hes 
published a book on the past, present and future of the switch: 
board. It was with a double purpose that this book was pre 
pared. The first idea was to raise the standard of switchboard 
business throughout the country and the second to call attento" 
to the facilities of the Company. The primary idea of the Con: 
pany is that the swichboard should be designed for the plant i 
which it is to be installed, rather than that the plant shall be 
adapted to meet the necessities of the switchboard builder. The 
history of the switchboard is treated in the book and a nuniel 
of engravings of old boards are shown. Different makes 0! 1 
struments and switchboard apparatus are described and a aiem 
deal of very interesting information is given. One of the mo“! 
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notable features of the book is the excellence of the illustrations 
used. The publication is bound in cloth and is printed on a 


fine grade of paper. 
DATES AHEAD. 


Denver Electric Show, Colorado Electric Club, Denver, Colo., 


October 8-15. 
American Street and Interurban Railway Association. Annual 


convention, Atlantic City, N. J., October 10-14. 
New York Electrical Show. Madison Square Garden, New York, 


October 10-20. 
American Society of Municipal Improvements. Annual conven- 


tion, Erie, Pa., October 11-14. 
Western Association of Electrical Inspectors. Sixth annual 


meeting, Omaha, Neb., October 11, 12 and 13. 
Railway Signal Association. Annual meeting, Richmond, Va., 


October 12-15. 
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American Electrochemical Society. Eighteenth general meet- 
ing, Chicago, HL, October 13-15. 

Order of the Rejuvenated Sons of Jove. Eighth annual meet- 
ing, Birmingham, Ala., October 13-15. 

American Iron and Steel Institute. First meeting, New York 
city, October 14 and 15. 

Association of Iron and Steel Electrical Engineers. Next meet- 
ing, Hotel Schenley, Pittsburg, Pa., October 17-20. 

Iuminating Engineering Society. Annual convention, Balti- 
more, Md., October 24-25. 

Illinois State Electric Association. 
Island, 111., October 25-27. 

Texas Independent Telephone Association. Annual convention, 
Dallas, Tex.. October 26 and 27, 

American Association of Electric Motor Manufacturers. Semi- 
annual meeting, Chicago, November 14-16. 


Annual meeting, Rock 


Directory of Electrical and Allied Engineering and Scientific Societies 


(Published in the second issue of each month.) 


ALABAMA LIGHT AND TRACTION ASSOCIATION. Secretary, 
G. S. Emery, Mobile, Ala. 

AMERICAN ASSOCIATION OF ELECTRIC MOTOR MANUFAC- 
TURERS. Secretary, W. H. Tapley, 29 West Thirty-ninth 
Street, New York, N. Y. 

AMERICAN ASSOCIATION FOR THE ADVANCEMENT OF 
SCIENCE. Secretary, L. O. Howard, Smithsonian Institution, 
Washington, D. C. 

AMERICAN ELECTROCHEMICAL SOCIETY. 
Richards, South Bethlehem, Pa. 

AMERICAN ELECTROTHERAPEUTIC ASSOCIATION. Secretary, 
John Travell, 17 East Eleventh Street, New York, N.Y. 

AMERICAN FOUNDRYMEN’S ASSOCIATION. Secretary, Richard 
Moldenke, Watchung, N. J. 

AMERICAN INSTITUTE OF CHEMICAL ENGINEERS. Secretary. 
John C. Olsen, Polytechnic Institute, Brooklyn, N. Y. 

AMERICAN INSTITUTE OF ELECTRICAL ENGINEERS. Secre- 
tary, Ralph W. Pope, 29 West Thirty-ninth Street, New York, 
N. Y. 


Secretary, J. W. 


AMERICAN INSTITUTE OF MINING ENGINEERS. Secretary, 
Rossiter W. Raymond, 29 West Thirty-ninth Street, New York, 
N. Y. 

AMERICAN IRON AND STEEL INSTITUTE. Secretary, W. J. 
Filbert, 30 Church Street, New York, N. Y. 
AMERICAN MATHEMATICAL SOCIETY. Secretary, F. N. Cole, 
50 West One-Hundred-and-Sixteenth Street, New York, N. Y. 
AMERICAN PHYSICAL SOCIETY. Secretary, Ernest Merritt, Cor- 
nell University, Ithaca, N. Y. 

AMERICAN RAILWAY MASTER MECHANICS’ ASSOCIATION. 
Secretary, J. W. Taylor, Old Colony Building, Chicago, Il. 

AMERICAN ROENTGEN-RAY SOCIETY. Secretary, G. C. Johnson, 
514 Bijou Building, Pittsburg, Pa. 

AMERICAN SOCIETY FOR TESTING MATERIALS. Secretary, 
Edgar Marburg, University of Pennsylvania, Philadelphia, Pa. 

AMERICAN SOCIETY OF MECHANICAL ENGINEERS. Secre- 
a Calvin W. Rice, 29 West Thirty-ninth Street, New York, 
N. Y. 

AMERICAN SOCIETY OF CIVIL ENGINEERS. Secretary, Charles 
Warren Hunt, 220 West Forty-seventh Street, New York, N. Y. 

AMERICAN SOCIETY OF MUNICIPAL IMPROVEMENTS. Secre- 
ae A. P. Folwell, 239 West Thirty-ninth Street, New York, 

AMERICAN STREET AND INTERURBAN RAILWAY ASSOCIA- 
TION. Secretary, H. C. Donecker, 29 West Thirty-ninth 


X 


Street, New York, N. Y. 


AMERICAN STREET AND INTERURBAN RAILWAY ACCOUNT- 
ANTS’ ASSOCIATION. Secretary, H. E. Weeks, Tri-City Rail- 
way Company, Davenport, Iowa. 


AMERICAN STREET AND INTERURBAN RAILWAY CLAIM 


AGENTS’ ASSOCIATION. Secretary, B. B. Davis, Columbus | 


Railway and Light Company, Columbus. Ohio. 


AMERICAN STREET AND INTERURBAN RAILWAY ENGINEER- 
NG ASSOCIATION. Secretary, J. W. Corning. Boston Ele- 
vated Railway Company, Boston, Mass. 


ANAN STREET AND INTERURBAN RAILWAY TRANS- 
DORTATION AND TRAFFIC ASSOCIATION. Secretary, H. C. 
necker, 29 West Thirty-ninth Street, New York. N. Y. 


ae aN STREET AND INTERURBAN RAILWAY MANUFAC- 
b ERS’ ASSOCIATION. Secretary, George R. Keegan, 2321 
ark Row Building, New York, N. Y. 


ARKANSAS ASSOCIATION OF PUBLIC UTILITY OPERATORS. 


Ta E 2 , 8 Li ht and a 


ARKANSAS INDEPENDENT TELEPHONE ASSOCIATION. Sec- 
retary, Charles F. Speed, Texarkana, Ark. 

ASSOCIATION OF EDISON ILLUMINATING COMPANIES. Sec- 
retary, N. T. Wilcox. Lowell, Mass. ; 
ASSOCIATION OF EDISON PURCHASING AGENTS. Secretary, 
H. F. Frassee, Edison Electric Hluminating Company, Brook- 

Iyn, N. Y. 

ASSOCIATION OF ELECTRIC LIGHTING ENGINEERS OF NEW 
ENGLAND. Secretary, W. H. Cole, Waltham, Mass. 

ASSOCIATION OF ENGINEERING SOCIETIES. Secretary, Fre 
Brooks, 31 Mills Street, Boston, Mass. ° 

ASSOCIATION OF IRON AND STEEL ELECTRICAL ENGINEERS. 
Secretary, James Farrington, La Belle Iron Works, Steuben- 
ville, O. 

ASSOCIATION OF RAILWAY ELECTRICAL ENGINEERS. Sec- 
retary, J. Andreucetti, Chicago & Northwestern Railroad, Chi- 
cago, Ill. 

ASSOCIATION OF RAILWAY TELEGRAPH SUPERINTEND- 
ENTS. Secretary, P. W. Drew, Minnesgta, St. Paul & Sault Ste. 
Marie Railroad, Chicago, Il. 

CALIFORNIA ELECTRIC RAILWAY ASSOCIATION. Secretary. 
L. E. W. Pioda, Oak and Broderick Streets, San Francisco, Cal. 

CALIFORNIA STATE ASSOCIATION OF ELECTRICAL CON- 
TRACTORS. Secretary and treasurer, F. V. Meyers, 502 Grant 
Building, San Francisco, Cal. 

CANADIAN ELECTRICAL ASSOCIATION. Secretary. T. S. Young, 
Confederation Life Building, Toronto, Canada. 

CANADIAN STREET RAILWAY ASSOCIATION. Secretary, Acton 
Burrows, 157 Bay Street, Toronto, Canada. 

CENTRAL ELECTRIC RAILWAY ASSOCIATION. Secretary, A. 
L. Neereamer, Traction Terminal Building, Indianapolis, Ind, 

CENTRAL ELECTRIC TRAFFIC ASSOCIATION, Secretary, J. T. 
Brittson, Chicago, South Bend & Northern Indiana Railway 
Company, South Bend, Ind. l 

COLORADO ELECTRIC LIGHT. POWER AND RAILWAY ASSO- 
CIATION. Secretary, F. D. Morris, Colorado Springs, Colo. 

CONNECTICUT STATE STREET RAILWAY ASSOCIATION. 
Secretary, F. W. Poole, Bridgeport, Conn. 

ELECTRICAL CONTRACTORS’ ASSOCIATION OF INDIANA. 
Secretary, George Skillman, Indianapolis, Ind. 

ELECTRIC CLUB OF CHICAGO. Secretary, F. S. Hickok, Mar- 
quette Building, Chicago. Ill., ' 
ELECTRICAL CLUB OF CALIFORNIA. Secretary. Russell D. Hol. 

abird, Argonaut Hotel, San Francisco, Cal, 

ELECTRICAL CONTRACTORS’ ASSOCIATION OF NEW YORK 
STATE. Secretary, George William Russell, Jr.. 25 West 
Forty-second Street, New York, N. Y. 

P R CONTRACTORS’! ASSOCIATION OF STATE OF 
MISSOURI. Secretary, Ernest S. Cowle, 161 CA 
Kansas City, Mo. And avenue. 

PaE R Ar CREDIT ASSOCIATION OF CANADA. LIMITED 
secretary, William R. Staveley, Roval Inş E haide 
Montreal, Canada. l eee EAD 

ELECTRICAL CREDIT ASSOCIATION OF CHICAGO. Secretary 
Frederick P. Vose, 1343 Marquette Building, Chicago, 1. a 

ELECTRICAL CREDIT ASSOCIATION OF PHILADELPHIA, Sec- 
retary, John W. Crum, 1324 Land Tile Building, Philadelphia 

a. í 
ee a a CREDIT ASSOCIATION OF THE PACIFIC COAST 
ecretart a: ; ; 

a tary, Albert H. Elliott, Harding Building. San Francisco, 

ELECTRICAL CREDIT SOCIETY OF NEW YOR 
Franz Neilson, 80 Wall Street, New York, N. Y. Si Beeretary, 

ELECTRICAL VEHICLE AND CENTRAL STATION ASSOCIA- 
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TION. Secretary, H. T. Sands, 139 Pleasant Street, Malden, 
Mass. 

ELECTRIC VEHICLE ASSOCIATION OF AMERICA, Secretary, 
C. E. Firestone, Columbus Buggy Company, Columbus, O. 

EMPIRE STATE GAS AND ELECTRIC ASSOCIATION. Secretary, 
Charles H. B. Chapin, 29 West Thirty-ninth Street, New York. 

ENGINEERS’ CLUB OF PHILADELPHIA. Secretary, W. P. Tay- 
lor, Philadelphia, Pa. 

ENGINEERS’ SOCIETY OF MILWAUKEE. Secretary, R. H. Pink- 
ley, Plankington House, Milwaukee, Wis. 

ENGINEERING SOCIETY OF WISCONSIN. Secretary, W. G. 
Kerchoffer, 32 Vroman Building, Madison, Wis. 

ENGINEERS’ SOCIETY OF WESTERN PENNSYLVANIA. Secre- 
tary, Elmer K. Hiles, 2511 Oliver Building, Pittsburg, Pa. 
FLORIDA ELECTRIC LIGHT AND POWER ASSOCIATION. Sec- 

retary, H. C. Adams, West Palm Beach, Fla. 
FRANKLIN INSTITUTE. Secretary, R. B. Owens, 15 South Sev- 
enth Street, Philadelphia, Pa. 


ILLINOIS ELECTRICAL CONTRACTORS’ ASSOCIATION. Secre- 
tary. M. N. Bloomenthal, Chicago, Il. 


ILLINOIS INDEPENDENT TELEPHONE ASSOCIATION. Secre- 
tary, C. A. Camp, Henry, HI. 

ILLINOIS STATE ELECTRIC ASSOCIATION. Secretary, H. E. 
Chubbuck, Maver Building. Peoria, Il. 

ILLUMINATING ENGINEERING SOCIETY. Secretary, Preston 
S. Millar, Engineering Societies Building, 33 West Thirty-ninth 
Street, New York, N. Y. 

INDEPENDENT TELEPHONE ASSOCIATION OF MISSISSIPPI. 
Secretary and treasurer, J. B. Shannon, New Albany, Miss. 


INDEPENDENT TELEPHONE ASSOCIATION OF TEXAS AND 


LOUISIANA. Secretary, C. A. Shock, Sherman, Tex. 

INDIANA ELECTRIC LIGHT ASSOCIATION. Secretary, J. V. 
Zartman, Indianapolis, Ind. 

INDIANA INDEPENDENT TELEPHONE ASSOCIATION. Secre- 
tary, Walter J. Uhl, Logansport, Ind, 

INTERNATIONAL ASSOCIATION OF MUNICIPAL ELECTRI- 
CIANS. Secretary, Frank P. Foster, Corning, N. Y. 

IOWA ELECTRICAL ASSOCIATION. Secretary, W. N. Keiser, 
Des Moines, lowa. 


IOWA INDEPENDENT TELEPHONE ASSOCIATION. Secretary, 
W. J. Thill, Des Moines, Iowa. 

IOWA STREET AND INTERURBAN RAILWAY ASSOCIATION. 
Secretary, George M. McCartney, Des Moines, Iowa. 

KANSAS GAS, WATER, ELECTRIC LIGHT AND STREET RAIL- 
WAY ASSOCIATION. Secretary, James D. Nicholson, Newton, 
Kan, 

KENTUCKY INDEPENDENT TELEPHONE ASSOCIATION. Sec. 
retary, W. G. Turpin, Henderson, Ky. 

MAINE ELECTRICAL ASSOCIATION. Secretary, F. D. Gordon, 
Lewiston, Me. 

MAINE INDEPENDENT TELEPHONE ASSOCIATION. Secretary. 
M. E. Crow. Houlton, Me. 

MASSACHUSETTS ELECTRIC LIGHTING ASSOCIATION. Sec- 
retary, M. L. Fahey, 84 State Street, Boston, Mass. 

MASSACHUSETTS STREET RAILWAY ASSOCIATION. Secre- 
tary, Charles S. Clark, 70 Kilby Street, Boston, Mass. 

MASTER CAR BUILDERS’ ASSOCIATION. Secretary, J. W. Tay- 
lor, 390 Old Colony Building, Chicago, IN. 

MICHIGAN ELECTRIC ASSOCIATION. Secretary and treasurer, 
Herbert Silvester, Detroit, Mich. 

MICHIGAN INDEPENDENT TELEPHONE ASSOCIATION. Sec- 
retary, A. A. Burch, Battle Creek, Mich. 

MINNESOTA ELECTRICAL ASSOCIATION. Secretary-treasurer, 
T. C. Gordon, Little Falls, Minn. 

MISSISSIPPI ELECTRICAL ASSOCIATON. Secretary, J. Abbott, 
Jackson Electric Railway, Light & Power Company, Jackson, 
Miss. ; 

MISSOURI ELECTRIC. GAS, STREET RAILWAY AND WATER 
WORKS ASSOCIATION. Secretary, N. J. Cunningham, Spring- 

field, Mo. 

MISSOURI INDEPENDENT TELEPHONE ASSOCIATION. Secre- 
tary, George W. Schwerer, Windsor, Mo. 

MUNICIPAL LIGHTING ASSOCIATION OF MASSACHUSETTS. 
"Secretary J. C. Norcross, Reading, Mass. 

r NCES. Secretary, Arnold Hague, 
NAL ACADEMY OF SCIENCES ; y, i 

NE States Geological Survey, Washington, D. C. 

NATIONAL ARM, PIN AND BRACKET ASSOCIATION. Secretary, . 
J. B. Magers, Madison, Ind. 

ASSOCIATION OF COTTON MANUFACTURERS. 


M C. J. H. Woodbury, Boston, Mass. 
NATIONAL DISTRICT HEATING ASSOCIATION. Secretary, D. 


‘askill, Greenville, O. 
ON ELECTRICAL CONTRACTORS’ ASSOCIATION OF 


THE UNITED STATES. Secretary, N. H. Morton, 41 Martin 
Building, Utica, N. Y. 

NATIONAL ELECTRIC CREDIT ASSOCIATION. Secretary, Fred- 
eric P. Vose, 1343 Marquette Building, Chicago, Il. 

NATIONAL ELECTRICAL INSPECTORS’ ASSOCIATION. Secre- 
tary, T. H. Day, 27 Pliny Street, Hartford, Conn. 

NATIONAL ELECTRIC LIGHT ASSOCIATION. Secretary, T. C. 
Martin, 33 West Thirty-ninth Street, New York, N. Y. 

NATIONAL INDEPENDENT TELEPHONE ASSOCIATION. Sec- 
retary, J. B. Ware, McCormick Building, Chicago, Ill. 

NEBRASKA ASSOCIATION OF INDEPENDENT TELEPHONE 
COMPANIES. Secretary, Charles H. Hood, Lincoln, Neb. 

NEBRASKA ELECTRICAL ASSOCIATION. Secretary, Frank Me- 
Master, Beatrice, Neb. 

NEW ENGLAND ELECTRICAL CREDIT ASSOCIATION. Alton 
F. Tupper, 84 State Street, Boston, Mass. 

NEW ENGLAND SECTION, NATIONAL ELECTRIC LIGHT ASSO- 
CIATION. Secretary, L. D. Gibbs, 39 Boylston Street, Boston, 
Mass. 

NEW ENGLAND STREET RAILWAY CLUB. Secretary, John J. 
Lane, 12 Pearl Street, Boston, Mass. 

NEW YORK ELECTRICAL SOCIETY. Secretary, G. H. Guy, En: 
gineering Societies Building, 29 Thirty-ninth Street, New 
York, N. Y. 


NEW YORK RAILROAD CLUB. Secretary, H. D. Vote, 95 Liberty 
Street, New York, N. Y. 

NEW YORK STATE INDEPENDENT TELEPHONE ASSOCIA- 
TION. Secretary, R. Max Eaton, Niagara Falls, N. Y. 

NORTH DAKOTA INDEPENDENT TELEPHONE ASSOCIATION. 
Secretary and treasurer, L. C. Kane, Kensal, N. D. 

NORTHWEST ELECTRIC LIGHT AND POWER ASSOCIATION. 
Secretary, N. W. Brockett, Cataract Building, Seattle, Wash. 


OHIO ELECTRIC LIGHT ASSOCIATION. Secretary, D. L. Gas- 
kill, Greenville, O. 


OHIO INDEPENDENT TELEPHONE ASSOCIATION. Secretary, 
Ralph Reamer, Columbus, O. 

OHIO SOCIETY OF MECHANICAL, ELECTRICAL AND STEAM 
ENGINEERS. Secretary, F. E. Sanborn, Ohio State University. 
Columbus, O. 

OKLAHOMA ELECTRIC LIGHT. RAILWAY AND GAS ASSOCIA- 
TION. Secretary, Galen Crow, Guthrie, Okla. 

OLD-TIME TELEGRAPHERS’' AND HISTORICAL ASSOCIATION. 
Secretary, Frank J. Sherrer, 195 Broadway, New York, N. Y. 

ORDER OF THE REJUVENATED SONS OF JOVE. Mercury, Ro? 
M. Van Vliet, Monadnock Block, Chicago, IN. 

PACIFIC COAST ELECTRIC VEHICLE ASSOCIATION. . Secre- 
tary, A. H. Halloran, 901 Atlas Building, San Francisco, Cal. 

PENNSYLVANIA ELECTRIC ASSOCIATION. Secretary, Van 
Dusen Rickert, Pottsville, Pa. 

PENNSYLVANIA STATE INDEPENDENT TELEPHONE ASSO- 
CIATION. Secretary, H. E. Bradley, 135 South Second Street. 
Philadelphia, Pa. 

PENNSYLVANIA STATE STREET RAILWAY ASSOCIATION. 
Secretary, Charles H. Smith, Lebanon: Pa. 

PIKE'S PEAK POLYTECHNIC SOCIETY. Secretary, E. A. Saw- 
yer, Colorado Springs, Colo. . 
PITTSBURG ELECTRIC BOOSTERS’ CLUB. Recording Watt- 
meter, O. R. Rombach, 919 Liberty Avenue, Pittsburg, Pa. 
RAILWAY ELECTRIC SUPPLY MANUFACTURERS’ ASSOCIA- 


TION. Secretary, J. Scribner, General Electric Company, Chr 
cago, Ill. 


- RAILWAY SIGNAL ASSOCIATION. Secretary, C. C. Rosenbers, 


Bethlehem, Pa. 


SOCIETY OF THE UNITED STATES MILITARY TELEGRAPH 
CORPS. Secretary, David H. Bates, 658 Broadway, New Yori. 
N. Y. l 
SOCIETY FOR THE PROMOTION OF ENGINEERING ED 
TION. Secretary, H. H. Norris, Cornell University, thaca, 
N. Y. 
SOCIETY OF AUTOMOBILE ENGINEERS, Secretary, Alexander 
Churchward, 30 Church Street, New York, N. Y. n 
SOCIETY OF WIRELESS TELEGRAPH ENGINEERS. Secreta.. 
E. D. Forbes, Box 63, Brant Park, Mass. l Sos 
SOUTH DAKOTA INDEPENDENT TELEPHONE ASSOC . 
Secretary-treasurer, E. R. Buck, Hudson, S. D. ‘ 
SOUTHWESTERN ELECTRICAL AND GAS ASSOCIATION. 
retary, W. B. Head, Stephensville, Tex. F NEW 
STREET RAILWAY ASSOCIATION OF THE gee OF New 
YORK. Secretary, J. H. Pardee, J. G. White & Compab-. 
York, N. Y. ; og H. Law 
TELEPHONE SOCIETY OF NEW YORK. Pee Sork x. Y. 
rence, Eighteenth Street and Irving Place, Ne seeretari 
TEXAS INDEPENDENT TELEPHONE ASSOCIATION. 
Leon Spencer, Gainesville, Tex: 
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UNDERWRITERS’ NATIONAL ELECTRIC ASSOCIATION. Sec- 
retary Electrical Committee, C. M. Goddard, 141 Milk Street, 
Boston, Mass. 

VERMONT AND NEW HAMPSHIRE INDEPENDENT TELE- 
PHONE ASSOCIATION. Secretary-treasurer, E. B. Seeley, St. 
Johnsburg, Vt. 


VERMONT ELECTRICAL ASSOCIATION. Secretary, A. B. Mars- 
den, Manchester, Vt. 


WASHINGTON SOCIETY OF ENGINEERS. 
F Street, Washington, D. C. 


John C. Hoyt, 1330 
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WESTERN ASSOCIATION OF ELECTRICAL INSPECTORS. Sec- 
retary, W. S. Boyd, 125 Monroe Street, Chicago, Ill. 

WESTERN SOCIETY OF ENGINEERS. Secretary, J. H. Warder, 
Monadnock Block, Chicago, Ill. 

WISCONSIN ELECTRICAL ASSOCIATION. 
Allen, Lake Geneva, Wis. : 

WISCONSIN INDEPENDENT TELEPHONE ASSOCIATION. Sec- 
retary, J. C. Crowley, Jr., Superior, Wis. 

WISCONSIN STATE TELEPHONE ASSOCIATION. 
Paul J. Weirich, Monroe, Wis. 


Secretary, John S. 


Secretary, 


RECORD OF ELECTRICAL PATENTS. 


Issued (United States Patent Office) September 27, 1910. 


971,056. SYNCHRONOUS INDUCTION-MOTOR. Carl A. Lohr, 
Chicago, Ill. Filed October 29, 1906. The stator and rotor of 
an alternating-current motor are provided with polyphase main 
windings. There is an additional polyphase winding on the 
stator for starting the motor. This winding has a smaller 
number of poles than the main windings. Synchronous opera- 
tion of the motor is effected by connecting the motor to an 
alternating-current source to operate the additional winding to 
start the motor with the main polyphase windings open, and 


971,199.—SYSTEM OF MOTOR CONTROL. 


then simultaneously connecting the main windings to an alter- 
nating-current source. 


971,082. CIRCUIT-BRFAKER. Frank L. Sessions, Columbus, Ohio, 
assignor to the Jeffrey Manufacturing Company. Filed August 
6, 1903. Renewed September 14, 1905. An electromagnetic 
circuit-breaker has a magnet coil in circuit with each of two 
or more sources of electric supply which are connected with 
a working circuit taking current from them and with which 
this circuit can be connected in parallel or in series, at will. 


971,101. ELECTRIC HEATING UNIT. ‘Tycho Van Aller, Schenec- 
tady. N. Y., assignor to General Electric Company. Filed July 
23, 1908. A resistance unit comprises a helical conductor coat- 
ed with a thin refractory insulation and flattened onto itself. 


971,163. MAGNETIC SEPARATOR. Bertram E. Wood, Colorado 
‘Springs, Colo. Filed December 27, 1909. Includes an electro- 
magnet of special design. 


971,170. TELEGRAPHY. Charles G. Burke, New York, N. Y., 
assignor of one-half to John Q. A. Whittemore, Newton, Mass. 
Filed Aug. 14, 1908. A book for telegraphic purposes consists 
of words composed of letters agreeing or differing in the num- 
ber of electric units constituting their individual telegraphic 
Symbols, but the aggregate of whose units are divisible and 
convertible into number symbols all of which have a like num- 
ber of units. 


11,184. VOLTAGE-REGULATOR. Richard Fleming, Lynn, Mass.. 
assignor to General Electric Company. Filed July 23, 1908. 
A regulator for an alternating-current system has a controller 
therefor in a circuit charged from the line, and means for ren- 
dering the. circuit substantially neutral to variations of line 
frequency. 


971,192. ELECTRIC-LIGHT SUPPORT. Thomas Gray, Buffalo, 
N. Y. Filed October 1, 1906. The lamp is pivoted to an adjust- 
able telescopic arm. 

971,198. PROCESS FOR THE MANUFACTURE OF METALLIC 
SODIUM. Paul Leon Hulin, Grenoble, France, assignor to 
Société d’Electro-Chimie, Paris, France, and Paul Léon Hulin, 


971,056.—SYNCHRONOUS INDUCTION MOTOR. 


Grenoble, France. Original application filed October 27, 1908. 
Divided and this application filed June 2, 1909. The process 
consists in subjecting fused caustic soda to electrolysis, with- 
drawing the cathode periodically, bringing it into contact with 
water to restore ils efficiency, and then replacing it for con- 
tinuing the electrolytic operation. 


971,199. SYSTEM OF MOTOR CONTROL. Leopold Janisch. Ber- 


e 


£ 
aofo jH 
971,334.—CONTROLLING MECHANISM FOR 
VEHICLES. 
lin, Germany, assignor to General Electric Company. Filed 


September 1, 1909. Two sources of current have unlike poles 
connected to the terminals of the motor: two resistances are 
respectively connected at one end to the other poles of the 
sources; means are provided for connecting the free end of 
each resistance with that pole of the other source correspond- 
ing with that of the source to which the fixed end of the re 
sistance is connected, and also means for simultaneously shift- 
ing the connections from the free ends to the fixed ends of 
the resistances, 


971,203. FIXTURE FOR ADJUSTABLE ELECTRIC DROP- 
LIGHTS. Harry Wallace Lawrence, Denver, Colo. Filed June 
14, 1909. In combination with a lamp and a counterbalancing 
weight, having a grooved roller, are: a nonconducting ceiling 
plate having terminals adapted to be connected with circuit 
feed wires; a nonconducting block secured to the plate having 
terminals in contact with the feed-wire terminals: a noncon- 
ducting grooved roller mounted in the block; and circuit wires 
connected to the lamp, which extend through the weight and 
around the roller in the block, thence around the weight roller 
to the terminals upon the block. 


971,205. FUSE-MOUNTING. William Merz, New York, N. b 
assignor to Western Electric Company, Chicago, Ill. Filed 
October 28, 1907. There is a tubular shell with a molded 
metal cap about the end of the shell, a terminal bolt (em- 
bedded in the cap) having a hole therein, and a fuse Wire pass- 
ing through the shell and having its end secured in the hole 
in the bolt. 


971,216. FITTING FOR ELECTRIC CONDUITS. William C. Rob. 
inson, Pittsburg, Pa. Filed May 29, 1909. A device for con- 
necting branch lines to conductors inclosed in conduits, in- 
cludes a block placed within a conduit, terminals for the con- 
ductors carried by the block but insulated from each other, 
and means carried by the block for securing the block within 
the conduit. 

971,226. ELECTROLIER. Joseph W. Turner, Des Moines, Iowa. 
Filed August 4, 1909. A post having a number of openings 


166 


near its upper end has an arm detachably connected with it 
to cover one of the openings, and a plate similarly connected 
with it to cover another of the openings. 


971,237. TELEPHONE. Joshua W. Atlee, Riverton, N. J. Filed 
June 4, 1908. Includes a sound-amplifying horn. 

971,241. PORTABLE ELECTRIC LIGHT. Joseph Block, New 
York, N. Y. Filed February 21, 1910. Has a two-part circuit 
closer. 


971,244. APPARATUS FOR OZONIFYING. Charles S. Bradley, 
New York, N. Y. Filed October 29, 1906. An ozonifier com- 


prises a plurality of electrodes and dielectrics spaced betweer . 971,423. 


them, the dielectrics being twice as thick as the width of the 
spaces between them and the electrodes. 


971,249. ELECTRIC RAILWAY SAFETY SYSTEM. 
Casale, Scranton, Pa. Filed June 18, 1909. 
nection is described. 


971,265. HEADLIGHT FOR VEHICLES. Bowen R. Gover, New: 
ton, Iowa. Filed June 20, 1910. An extension to a vehicle 
pole or shaft contains an electric lamp, ete. 


971.309 and 971,310. WATCHMAN’S CLOCK. Richard C. Rose 
Osceola, Ark. Filed March 10, 1910. Comprises a progres- 
sively movable contact hand or arm, other contacts movable 
into and out of the path of the hand or arm, a polarized arma- 
ture lever carrying the contacts, electromagnets for causing 
the movement of the armature lever, means controlled by the 
hand or arm for causing the energizing of the electromagnets 
in one direction, and manually controllable means for causing 
the energizing of the magnets in the other direction. 


Antonio 
An air-brake con- 


971,322. MINE-INSULATOR. Charles W. Speakman, Mononga- 
hela, Pa. Filed November 29, 1909. An insulator comprises a 


body portion having its bottom formed of a pair of spaced 
lugs to provide a keyway, this body portion being further 
provided with a longitudinal opening having its lower end 
arranged to one side of one end of the keyway. 


971,452.—INCANDESCENT LAMP. 


971.224, CONTROLLING MECHANISM FOR VEHICLES. 
Whalen, Brooklyn, N. Y. Filed May 24, 1907. A speed-con- 
trolling apparatus comprises an electrically operated fuel- 
throttling device; an electric igniter, a source of electricity, a 
switch cennected to the fuel-throttling device and igniter, a 
second switch connected to the switch, source of electricity 


John T. 


and fuel-throttling device, and a lock actuating the second ` 


switch. 


971,351. BERTH-LAMP. William J. Bohan, St. Paul, Minn. Filed 
August 19, 1909. A wall lamp comprises a cylindrical body 
having a lateral opening, a slide for closing the opening, an 
electric lamp mounted in the body, an electric circuit leading 
to the body, one branch thereof being normally open, and a 
contact piece carried by the slide for electrically uniting the 
terminals of such branch, 


971.352. PARTY-LINE-INDICATING SYSTEM. Clifford C. Brad- 
bury, Chicago, [ll., assignor to Kellogg Switchboard and Supply 
Company, Chicago. Hl. Filed March 13, 1908. Supervisory 
signals for a cord circuit connected to the party line are 

e adapted to be individually displayed according to the sub- 
station-(on the party line) which is called. 


971.363. CONNECTION FOR ELECTRIC CARS. Joseph Vincent 
Doyle, New York, N. Y. Filed January 6, 1910. An electric 
connection between the car body and the truck-mounted motor 
comprises abutting members movable relative to each other 
at their abutting points to allow for the relative movements 
of the car body and the truck. 

971.385. METALLIC FILAMENT. Isidor Kitsee, Philadelphia, Pa. 
Filed August 10. 1910. The process consists in producing an 
ingot of the phosphide of the metal out of which the filament 
should consist, converting this phosphide into the metallic 
state with the aid of electrolysis, subjecting simultaneously 
the reconverted metal to heat and mechanical stress, and 
drawing out this metal to a wire of required thickness at a 
temperature higher than normal. 


ELECTRICAL REVIEW AND WESTERN ELECTRICIAN 


506,092. 


Vol. 57—No. 15 


971,399. TROLLEY. Joseph Ország and John Ország, Ashtabula, 
Ohio. Filed January 12, 1910. Has special guard features. 


971,413. IGNITER FOR GAS OR OTHER INTERNAL-COMBUS. 
TION ENGINES. George Z. Smith. Salt Lake City. Utah. 
Filed January 6, 1910. A spark plug has electrodes which may 
be rubbed against each other to clean them. 


971,419. ELECTRIC SWITCH. George B. Thomas, Bridgeport, 
Conn., assignor to the Perkins Electric Switch Manufacturing 
Company, Bridgeport, Conn. Filed December 17, 1908. A 
switch spindle is described. 


LOCK. Frank Walters, Spokane, Wash. Filed May 6, 
1910. An electrically controlled lock. 


971,452. METALLIC INCANDESCENT FILAMENT. Anton Led- 
erer, Atzgersdorf, near Vienna, Autria-Hungary, assignor to 
Westinghouse Lamp Company, Bloomfield, N. J. Filed August 
25, 1906. An incandescent electric lamp has metallic fila. 
ments, a central support about which the filaments are cylin. 
drically arranged, the filaments being of loop shape, leading-in 
wires to which the terminals of the filaments are secured, 
anchors engaging the looped portions ef the filaments, the fila- 
ments being bowed between the supporting ends and the an. 
chors whereby the loops are resiliently pressed against their 
respective anchors. 


971,453. INCANDESCENT ELECTRIC LAMP. Anton Lederer, 
Atzgersdorf, near Vienna, Austria-Hungary, assignor to West- 
inghouse Lamp Company, Bloomfield, N. J. Filed August 30, 
1906. The two light-giving portions are each arranged in the 
form of a hollow cylinder. the lines of the filament forming 
such cylinder being substantially parallel with its axis. 

971.485. TROLLEY-HARP. Lewis E. Bradt, Santa Monica, Cal. 
Filed October 5, 1909. Has wire-replacing spirals connecting 
with the groove. 

971,490. HOLDER FOR ELECTRIC-LIGHT GLOBES. Ava I. 
Chandler, Marion, Ohio. Filed December 22, 1909. In cgmbi- 
nation with adjustable socket and shade-engaging members are 
braces connecting the same, and means formed therein where 
by the braces may engage the shade. ; 

George R. Dunn. 


971,494. TROLLEY-CAR-POLE ATTACHMENT. 
San Pedro, Cal. Filed October 13, 1909. Permits sidewise 
deflectiqns. 


PATENTS THAT HAVE EXPIRED. 


Following is a Tist of the electrical patents (issue by the United 
States Patent Office) that expired October 3, 1910: 


505.808. ELECTRIC TIME CUT-OUT. Frank Beland, Cairo, Ill. 
505,819. FIRE ALARM SYSTEM. Harry T. Downs, New York, N.Y. 
505,822. PROTECTOR FOR PIPES FROM POWERFUL ELECTRIC 


CURRENTS. Frederic Enger, St. Louis, Mo. 

505.833. CONTACT FOR SIGNALING TO CARS. Frank E. Kins- 
man, Plainfield, N. J. 

505.841. CONDUIT ELECTRIC RAILWAY. 
Carthy, Brooklyn, N. Y. 

505,859. ALTERNATING-CURRENT MOTOR. William Stanley, Jr. 
and John F. Kelly, Pittsfield, Mass. 

505,911. RHEOSTAT, Alexander Wurts, Pittsburg, Pa. 

505,912. CLEAT FOR HOLDING INSULATED ELECTRIC WIRES. 
Elisha W. Buffington, Fall River, Mass. 

505,913. INCANDESCENT ELECTRIC LIGHT. Henry D. Burnett, 
Lynn, and Samuel E. Duane, Swampscott, Mass. 

505,914. REGULATOR FOR DYNAMOS. William H. Elkins, Cam: 
bridge, Mass. 

603,917. TRANSMITTING TELEPHONE. Silas W. Holman, Bos 
ton, Mass, 

505,926. ARMATURE FOR ELECTRIC MACHINES. Albert Schmid, 
Pittsburg, Pa. 

505,927. ALTERNATING-CURRENT GENERATOR. Albert Schmid, 
Pittsburg, Pa, 

505,928. SYSTEM FOR ELECTRICAL DISTRIBUTION. Charles 
F. Scott, Pittsburg, Pa, 

005,957. ARMATURE. Martin Rahner, Union, N. J. : 

505,994. ELECTRO-CONDUCTING BEARING FOR TROLLE} OR 
OTHER WHEELS. Elmer A. Sperry, Chicago, Il. "yy 

906,001. CONTROLLING DEVICE FOR ELECTRIC RAILWA 
CARS, William P. Coldren, Lebanon, Pa. Al 

506,002. INSULATING-SUPPORT FOR METALLIC CIRCUITS. “© 
fred C. Cousens, Boston, Mass. IN- 

506,066. MEANS FOR DETERMINING THE PRESENCE AND > 
TENSITY OF ATMOSPHERIC ELECTRICITY. Jesse Oppe 
man, St. Louis, Mo. ‘ladel- 

ELECTRICAL SWITCH. Carl O. C. Billberg, Phila 
phia, Pa. 

506,124. ELECTRIC-RAILWAY SYSTEM. 
town, Pa. 

506,132. COIN-CONTROLLED TELEGRAPHIC CALL APPA 
Gradydon Poore, Putney, England. B. Bit 

506,149. ELECTRIC TROLLEY WIRE CROSSING. Edgar P. 
ford, Cincinnati, O. york, 

506,169. ELECTRIC ELEVATOR. Ernest R. Esmond, New 
N. Y. 
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TRAIN LIGHTING. 

The lighting of railroad trains by electric current has 
become so customary that today service is not considered 
first-class unless it ineludes this feature. The develop- 
ment of this feature of train service has been rapid in 
recent years, and both the supply of current and the type 
of lamp used have received much consideration. 

The supply of current almost always involves the use 
of storage batteries. In some installations the battery alone 
supplies the lamps and is charged at terminal stations 


when the car is out of service. In others the battery is 


only an auxiliary and current is supplied mainly by gen- 
erators on the axles or in the baggage-cars. 

While the axle-generating system gives the poorest 
service as regards constaney of potential and comfort to 
the passenger, it seems to be growing in favor with the rail- 
wav engineers, and is probably already in use on a ma- 
jority of the cars. It has the advantages of requiring less 
battery capacity than a purely storage installation and is 
automatic in operation, the only attention required being 
regular inspection. 

The use of tungsten-filament lamps was at first barred 
from the railroads, except on very low voltages, on account 
of the fragility of the filament. During the past vear the 
use of tungsten has become common, however, and nearly 
all the railways are now making use of some type of tung- 
sten-filament lamp. This change has been brought about 
by the rapid developments in manufacturing, which have 
resulted in improvements which render the tungsten-fila- 
ment lamp adaptable to almost any purpose. Special tvpes 
of lamps for train-lighting are upon the market, and these 
seen able to stand the same shocks which are possible to 
the carbon and tantalum filaments. 
are using 110 volts and some 32 volts, the present tendeney 


While some companies 


is toward 60 or 64 volts. 

The tantalum-filament lamp has received very general 
usage and seems to have given entire satisfaction, but the 
difference in efficiency seems sufficient to result in its being 
driven entirely from the field by the tungsten-filament 
lamp in the course of time. | 

: On electric railways, however, where the lighting is 
accomplished from the power circuit, it has been customary 
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to use 110-volt lamps in series. A lower voltage would 
require too many lamps to be connected in series and it 
may be expected that practice will not alter as regards the 
voltage used. The tantalum lamp has acquired here a 
greater hold, but if the newer types of tungsten filaments 
prove as rugged on the circuits for -higher voltages as is 
claimed we may expect the tantalum lamps to be gradually 
displaced from this field also. 

The scientific application of the available illumination 
seems as yet to have received very little attention from 
those who have had the design of the equipment in charge. 
It has been considered sufficient if the general lighting of 
the car was as good as formerly accomplished by gas, 
while the wants of the reader have been supplied by indi- 
A study 


of the quantity, position of the source, and distribution of 


vidual lamps on the wall adjacent to each scat. 
the flux seems to have been lacking. This is not to be 
wondered at in an application of the art which is of com- 
paratively recent growth, especially when we consider the 
numerous examples of badly designed installations in sta- 
tionary structures. Illuminating engineering, as a distine- 
tive field of endeavor, is a recent development and even 
vet receives too little recognition from many of those who 
have in charge the installation of lighting equipments. 
It is to be hoped that car lighting will soon receive the 
benefit which is to be derived from an application of the 
principles and knowledge already available to those who 
have made a study of proper illumination. 


TELEPHONY IN AMERICA—A RETROSPECT, AND AN 
ANALYSIS. 

On other pages of this issue @ve publish in full the ad- 
_ dress of Mr. J. J. Carty, chief engineer of the American 
Telephone and Telegraph Company, before the International 
Conference of European Telephone and Telegraph Adminis- 
trations, which was held at Paris, France, last month. Mr. 
Carty’s has long been one of the brightest intellects asso- 
eiated with the development of electrical telephony. His 
experience has touched both the elemental, crude methods 
of pioneer days and the refinements of later specialization 
and modernizing of this most satisfactory method of com- 
munication. His critical analysis of the art and practice of 
telephony, delivered before this distinguished association, is 
a fine addition to the literature of this subject. It is grate- 
ful reading for its clarity, and it is satisfying for its con- 
elusiveness. It is a masterly review of the progress of the 
art and an amazingly frank exposition of the underlying 
prineiples which have guided a great corporation in the 
selection of its utilities. It is a text from which many les- 
sons may be gleaned, and it is well worth the careful read- 
ing of any one interested in any phase of industrial eco- 
nomics, for the problems involved here have their counter- 


parts in almost every material development. 
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PRODUCTION COSTS IN THE SMALL CENTRAL ST. 
TION. 

Steady improvements in the administration of the small 
central station are apparent from the records of each year’s 
operation of plants under progressive management. Two 
or three years ago it was unusual in a group of plants in 
a certain. restricted neighborhood for the net station cost 
per kilowatt-hour to fall much below 1.25 cents, exclusive 
This was the case even 
in well managed installations rated at from 1,000 to 3,000 
kilowatts, with direct-connected generating units, modern 


of distribution and fixed charges. 


switching appliances, economical coal-handling apparatus, 
up-to-date boiler batteries, well maintained piping systems 
and an alert force of station attendants. In not a few cases 
better results were obtained from plants handicapped to some 
degree by the use of belted machinery and the necessity 
of supplying both alternating and direct current for lighting 
and power service. Examination of the details of many sta- 
tion services discloses the important fact that even in the 
less modern plant the question of load factor is of more 
consequence than the arrangement of equipment and the 
general type of apparatus in use. The efforts of the solicitor 
to increase the station output have not only added to the 
income of the average company but they have effected an 
improvement in the conditions at the station which has in 
many cases proved most helpful. 

Net manufacturing cost at the busbar in these plants of 
moderate size is now falling close to one cent per kilowatt- 
hour, where the lesson of a large volume of output is being 
heeded. To accomplish this the two principal items, fuel 
and labor cost per unit of energy, must not greatly exceed 
0.7 or 0.8 cents together; otherwise the elements of repair 
cost, oil and waste expense, and miscellaneous small plant 
costs will have to be kept so low that the equipment may 
suffer from the lack of proper maintenance. The cost of 
fuel is the largest factor in practically every analysis of 
steam-plant production expenses. The station of moderate 
sizeiean do little or nothing to control the primary cost of 
fuel on the car or in the barge; it cannot as a rule afford to 
store many thousands of tons of coal in its own yards, and 
it is a question how far a considerable investment in auto- 
matic coal-handling equipment is justified in a medium- 
sized installation. 

Something might be done, perhaps, in the way of economi- 
eal coal purchase and storage by a group of central stations 
located within a radius of one hundred miles of a central 
point, provided the fuel could be delivered as required by 
electrically hauled cars during the night hours when it 1s 
an advantage io a traction system to maintain some sort 
of a load on engines or turbines which must be kept turning 
over in order to maintain the line potential. The case would 
have to be worked out on the basis of local conditions, but 
as many of these plants consume from 5,000 to 8.000 tons 
of coal per year, a saving of even fifty cents per ton handled 
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would be well worth while. Again the labor cost approaches 
the elements of a fixed charge in an established plant, so 
long as the output does not rise yearly in large percentages 
of increase. A given design of station demands nearly as 
many men to run it when the load is light as when it is 
heavy, provided that several units have fo be maintained 
in service in order to mect the requirements of the consumers 
or the demands of individual machine efficiency. 

These considerations point to further increase of output 
as the key to still more economical operation, and obviously 
a demand upon the plant carried off the peak and through 
many hours of each day is the most desirable. In some 
plants there is danger that the application of the day load 
may be carried so far that the equipment investment may 
be carried beyond reason in its relation to the long hours 
of the night when only the street illuminating service is of 
any magnitude. Much will be done in the future in the way 
of supplying electrical energy for the operation of municipal 
pumping plants, stonecrushing establishments, railroad-shop 
and yard lighting, newspaper-office power, and street-rail- 
way market-gardening and milk-delivery service, electro- 
chemical and similar loads which will help to fill the gaps 
in the night output of the plant as the motor day service is 
now improving conditions during the hours of sunlight. The 
reduction of losses in the steam and hot-water service of the 
plant, elimination of minor fuel wastes, more care in shutting 
down underloaded prime movers and their auxiliaries, better 
manipulation of circulating water and increased care to 
avoid the accumulation of boiler and heater-tube seale will 
all help to reduce the fuel consumption per kilowatt-hour, 


but still more advantageous are the extension of off-peak 


contracts and the securing of a variety of new business, par- 


ticularly with diversified demands upon the station and dis- 
tribution system. As the output grows the fuel cost per unit 
will then tend to approach the attractive figures of 0.5 or 0.6 
cents, and the labor cost will tend to drop down to from 
0.2 to 0.3 cents per kilowatt-hour. It will probabiy be a 
long time before the average central station with a rating of 
a few thousand kilowatts will be able to generate electricity 
at the net plant cost, exclusive of stand-by charges, of 0.5 
cents. per unit; but if the possibilities of the long-hour serv- 
ice are realized it ought not to be many years before the bus- 
har expense of 0.6 or 0.7 eents becomes as common a year’s 
record as the one-cent rate is now getting to be in the most 


efficiently managed installations. 


ee 


SURFACE-CONTACT TRACTION SYSTEMS. 

From time to time inventors come forward with new 
schemes of obviating the necessity for overhead wires or 
third rails. The conduit with slot and underground con- 
tact has accomplished this with satisfaction in some places, 
although in more northerly latitudes it is likely to give 
trouble in winter. Most of the inventions offered, however, 


depend upon some system of surface contacts, new varia- 
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tions in the details being brought forward by a succession 
of inventors. The latest trial installation of this kind is 
ehronicled upon another page of this issue, although tech- 
nical details are lacking. In this land of the trolley, none 
of these systems has obtained a commercial foothold, al- 
though they have been in regular use in several places in 
curope. 

It is consequently necessary to turn to Europe for in- 
formation on the commereial application of this principle in 
street-railway operation. For some nine years or so there 
have been surface-contact systems operated in England, and 
although it is only fair to state that some measure of suc- 
cess has been attained, it is also necessary to add that there 
has been a great deal of controversy about the impracticabil- 
ity of the surface-contact principle as compared with the 
overhead trolley and the conduit systems. The recent action 
of the London County Counvil in connection with the G. B. 
(Griffiths Bedell) svstem will be fresh in the minds of 
street-railway men. 

In the still more recent dispute between the Torquay 
Corporation and the Torquay Tramways Company concern- 
ing the workability of the Dolter system, several points of 
interest were emphasized. Both dead studs and live studs, 
it appears, were common experiences, contributing eauses 
being the carbonization of oil in, and the access of water to 
the boxes, as well as explosions in the boxes due to gaseous 
accumulations. Leakages in the system caused a much heav- 
ler consumption of eleetricity than obtained in the case of 
overhead-trolley systems, although in at least one case cited 
trom another town the current consumption was not exces- 
sive. Still it was admitted in this latter ease that the trouble 
from live studs and the yearly cost of maintenance were 
increasing, and the consensus of opinion seemed to be that 
the overhead-trolley system was decidedly superior in all 
essential features. 

There are, however, two advantages possessed by the 
surface-contact systems, both being equally applicable also 
to the conduit system: (1) absenee of poles and wires; (2) 
ease of riding in the ears. As to the first of these, it must 
be admitted that some trolley posts are quite artistic, aud 
they may be made an adornment rather than an evesore. 
Furthermore, the posts may often be used to advantage for 
supporting street lamps. The seeond may be equaled by the 
trolley system if the motorman is efficiently trained and 
takes a proper pride in the running of his ear. 

In conclusion, while no doubt there will be plenty of 
apparent reasons for utilizing surface-contact systems in 
the busiest streets of our large cities, it is evident from the 
experiences of the English systems that there is reason in 
the contention of Mr. Vesey Knox that ‘‘not one installation 
had been really commercially successful,” although perhaps 
Mr. Knox’s suggestion that ‘‘surface-contaet traction is 


? 


hopeless’’ is a little too drastic. 
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DENVER ELECTRIC SHOW. 


special dispatch to the ELECTRICAL REVIEW AND 
WESTERN ELECTRICIAN). 


DENVER, OCTOBER 8.—While ten thou- 


sand people packed Denver's audito- - 


rium tonight for the opening of the first 
annual show, a crowd estimated at a 
hundred thousand persons blocked 
every street of the business section im- 
mediately about the big building. 

Street cars were stopped and scores 
wf automobiles were caught in the mass 
of humanity, out to view the illumina- 
tions on the streets about the show 
place. Sereaming whistles in every 
city of the state announced the open- 
ing of the show in Denver. Red-fire 
and bombs told the crowds that W. H. 
Green, oldest pioneer in the city, had 
thrown the master switch, thus indi- 
eating the formal opening of the show. 
Gov. John F. Shafroth stood beside the 
pioneer as the blaze of lights came on. 
Men who have seen all the shows of 
recent vears say that none was better 
arranged or more attractive than the 
Denver exhibition. Eighty-five exhib- 
its were all in place for the opening, 
occupying two floors in the building. 
Which is one of the largest in the coun- 
try. Denver made an impromptu car- 
nival out of the opening night. Full 
details will be given in these columns 
next week. FCF. 

—____@-¢____ 
Examinations for Engineer. 

The United States Civil Service Com- 
mission announces that on October 19 
examinations will be held for first-class 
and for assistant engineers in the de- 
partmental service at Washington, D. 
C. Examinations will be held at the 
regular places, and according to a re- 
eent act of Congress each applicant 
must. be examined in the state in which 
he resides. 

The United States Civil Service Com- 
mission announces that on November 9 
and 10 there will be held, at the regular 
places, examinations to fill two vacan- 
cies in the position of hydro-electrical 
engineer in, the Forest Service. 

The salary of one of these will be 
Letween $2,100 and $2,400 and for the 
other between $2,100 and $3,000, de- 
pending on the character of the training 
and experience of the applicant. 

Those interested should apply to the 
Public Service Commission, Washing- 
ton. D. C., or to the seeretary of any 
board of examiners for Form 1312 re- 
garding the latter examination. 
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Brooklyn Edison Educational Work. 

The educaticnal work which the Edi- 
son Electric Uluminating Company of 
Brooklyn has been carrying on for a 
number of years among its employees, 
will be ecoutinned during the 1910-1911 
season along different, and what is be- 
lieved will be more effective lines. 

A Scholarship Committee was appoint- 
ed not long ago by Mr. Freeman, the 
general manager of the company, and 
this committee, in co-operation with the 
faculty of Pratt Institute, have fixed 
upen a number of courses at that insti- 
tution, which may be attended by any 
Edison employee on certain terms. 

An employee may select any one of 
these courses. The course runs for six 
months, and the classes meet three even- 
ings each week, Tuition is $15 a term, 
and at the end of each term the com- 
pany will refund the cost of tuition to 
each employee who has completed the 
term with a fair average. 

It is the intention of the company in 
this way to give everyone in the service 
an opportunity to receive a technical 
education. 

etree Oe haere ae 


E‘ectrification and Growing Plants. 
To Tune EDITOR: 

I notice that the Niagara, Loekport 
and Ontario Power Company are the 
owners of a strip of land 200 feet wide 
and more than 100 miles long, which 
constitutes the right of way over which 
are suspended the power company’s 
high-tension electric transmission lines 
between the Niagara River, Roehester 
and Syracuse. This land cost the com- 
pany various amounts up to $1,000 per 
acre, and it is a problem how to utilize 
this land for productive purposes. It 
occurs to me that if there is anything 
in the electrification of growing plants 
that this would be an excellent oppor- 
tunity to make use of the high-tension 
line, and this land should be the most 
valuable piece of agricultural property 
in the United States. S. D. F. 

[In order for electrification to affect 
the growing plants it would be neces- 
sary to have an electric current or at 
least an electrostatice field in the ground 
concerned. As in the present case the 
ground is not used for return circuit. 
but. both outgoing and return conduc- 
tors are suspended in the air some dis- 
tance from the ground, it cannot be ex- 
pected that any influence would be felt 
by the vegetation in the soil below the 
wires.—Editor] 


Vol. 57—No. 16 


Illinois Electrical Exhibitors’ Asso. 
ciation. 

The annual convention of the Illinois 
Electrical Association will be held at 
Rock Island, October 25, 26 and 27, as 
already announced. 

Arrangements have been made for 
exhibits, the display to be made in the 
Safety Building in a room adjoining 
the convention room. The People’s 
Power Company’s office and salesroom 
is in the same building. This exhibi- 
tion will be advertised as a show and 
the public of Rock Island, Moline and 
Davenport are invited to attend. 

The Exhibitors’ Association will en- 
tertain the central-station men at a 
smoker to be given at the Elks’ Club 
on the evening of October 25, and there 
will probably be a theater party on the 
following evening. 

C. A. Willoughby, assistant secretary 
of the Illinois Electrical Association, is 
in charge of arrangements for the ex- 
hibits, and further information can he 
obtained from him at the Mayer Build- 
ing, Peoria, Ill. The officers of the Ex- 
hibitors’ Association are W. R. Pinck- 
ard, president, and W. S. Taussig. sec- 


retary. 
—___ —~»--- 


Train Dispatching on Illinois Central 
Railroad. | 

The Illinois Central Railroad having 

installed telephone train dispatching 

systems on the Chicago and Fort Dodge 


‘and Chicago and St. Louis divisions Te- 


ports that the service has been satis- 
factory in every respect and that in sev- 
eral instances the telephone has given 
uninterrupted service during conditions 
that were harmful to the telegraph sys- 
tem. 

An official of the road states that a 
canvass of the employees using the tele- 
phone resulted in unanimous expressions 
of preference for telephone train dis- 
patching. 

—eo 
International Wireless Conference. 
An international conference on radio- 

telegraphy will be held in Berlin in the 
spring of 1911. Invitations to partiet- 
pate have been sent to all the nations 
who participated in the 1906 congres 

—__—___~+--¢—___— 

Texas Independents to Meet at Dallas. 

The annual convention of the Texas 
Independent Telephone Association 
Will be held at Dallas, Tex., on October 
26 and 27. The preliminary arrange- 
ments indicate that this will be a sv 
cessful_convention. 
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John J. Carty. | 

In the most recent edition of t‘ Who’s 
Who in America” there appears the 
following paragraph: *‘Carty, J. J., 
chief engineer N. Y. Telephone Co. and 
the N. Y. & N. J. Telephone Co. Mem. 
of the Am. Inst. of Elec. Engrs. Ad- 
dress 15 Dey St., New York.” That’s 
all. Was there ever a man more mod- 
est? John Joseph Carty is chief engi- 
neer of the American Telephone and 
Telegraph Company, one of the big- 
gest corporations in the world - to- 
dav. and although he has 
been associated with the most 
important developments of 
electrical telephony since 
early in its inception, but 
very little has ever been 
printed about him. This is 
due to the fact that he has 
had very little to say about 
himself. 

Mr. Carty was born in 
Cambridge, Mass. His father 
made guns in that city dur- , 
ing the Civil War, and it was 
in his father’s shop that 
voung John first had an op- 
portunity of developing his 
remarkable ingenuity in the 
application of the principles 
of mechanics and physics. 
His favorite study during 
his high school course was 
physics and with other boys 
of similar bent he construct- 
ed a great many pieces of ap- 
paratus which were used to 
demonstrate the principles of 
applied electricity and me- 
chanics. 

At the age of eighteen his 
eyes gave him a great deal 
of trouble, and he was com- 
pelled to give up his studies. 
He entered the old Boston 
Exchange as an operator and was soon 
made one of the captains. At the age 
of thirty he had become a central figure 
in the art of telephony. 

He is the inventor of the Carty bridg- 
ing bell and was probably one of the 
earliest and most successful workers in 
the duplexing of telephone circuits and 
devised the most important of the prin- 
ciples of wire transposition upon which 
the success of good articulation has been 
built. Not only did he work out the 
transposition idea as applied to open 
wires, but he developed a plan for 
making a phantom cable which in its 


essential ideas forins part of what will 
eventually develop into transeontinen- 
tal telephone communication. 

Mr. Carty has always been the ex- 
ponent of long-distance telephone com- 
munications, and his ambition is only 
in the beginning when he considers a 
telephonie circuit between New York 
and San Francisco. This is possible, 
and he knows it, and he has worked 
wonders in securing through his engi- 
neering departments the electrical and 


mechamieal refinements which will 


JOHN J. CARTY, 
Chief Engineer, American Telephone and Telegraph Company. 


eventually make this practicable. Then 
he stands for another great idea in 
telephone work, and that is the bring- 
ing together of the most skillful of 
brain and hand, and he has been a 
force of the most practical character in 
the building up of a scientific engineer- 
ing department, selecting his men from 
the graduates of the engineering de- 
partments of our colleges throughout 
the entire country. He is a most en- 
thusiastic endorser of President Vail’s 
idea of universality of service, and his 
activity in this direction is an inspira- 
tion to all of his co-workers with whom 
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he cames in contact. <At the meeting 
last month of the International Con- 
ference of European Telephone and Tel- 
egraph Administrations, held at Paris, 
he was one of the invited guests and 
represented the United States by the 
presentation of a splendid review of the 
features of manual and automatie hand- 
ling of telephone circuits and connec- 
tions, and an explanation of the ideas 
upon which the great engineering plans 
of the great corporation with which he 
is connected are hased. 

He is a great reasoner, a 
keen analyst, and a skillful 
executive. With all this, also, 
he is possessed of a most de- 
lightful personality and there 
is no man who is held in 
greater esteem by his friends. 
For vears he has bound his 
closest acquaintances to him 
by bonds of peculiar affec- 
tion. There are many, many 
things that we could say 
about him, but he is so diffi- 
dent that one cannot be but 
conservative, the imagination 
cannot be given any rein at 
all, and we must be content 
in saying that he is a man 
among men and has merited 
all the great encomiums of 
position and prominence to 
which he has attained. 

—__—_»--@—___- 

Telephone and Telegraph 

News from Italy. 

A conference to determine 
the rules, regulations, and 
tariff for the proposed new 
telephone service between 
Italy and Germany has re- 
cently been held at Zurich, 
participated in by delegates 
from Germany, Switzerland, 
and Italy. The new line is 
to connect Rome and Berlin with inter- 
mediate stations. 

Telegraphic rates between Italy and 
her African colony of Eritrea have re- 
cently been reduced. In the new tariff 
of rates the ordinary message sent via 
Malta cost one lira ($0.193) the word, 
state messages forty-five centesimi, and 
press messages fifty centesimi the word 
($0.09 and $0.10, approximately). To 
Kassala, in the interior of Eritre, via 
Malta, the respective rates, as above, 
are $0.32, $0.15, and $0.16, and to Kas- 
sala, via Malta, and Suakin, $0.42, $0.18 
and $0.25 the word. 
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AMERICAN STREET AND INTER- 
URBAN RAILWAY ASSOCIATION. 


OPENING OF THE ATLANTIC CITY CONVEN- 
TION. 


(Special dispatch to the ELECTRICAL REVIEW AND 
WESTERN ELECTRICIAN.) 

ATLANTIC Crry, N. J., OCTOBER 11.— 
The American Street and Interurban 
Railway Association and the affiliated 
and allied associations began today 
what promises to be a very important 
and valuable convention. The attend- 
ance is about average and quite repre- 
sentative. 
the Association are in attendance. The 
exhibits in the general opinion exceed 
in size and particularly in attractive- 
ness, those of any former convention. 


Eight former presidents of 


The western manufacturers are repre- 
sented in larger numbers than ever be- 
fore. There are over 71,000 feet of 
floor space used and about 200 manufac- 
turers and dealers are in evidence. The 
American Association called to 
order in the Greek Temple on Young’s 
Pier at 2:30 p. m. by President James 
F. Shaw, of Boston, who is an excel- 
lent presiding officer, finishing his sec- 
ond term. His annual address was 
practical and progressive. 
other valuable suggestions he dwelt on 
the important work to be done by the 
Association in the future in respect to 
rates and fares, which the speaker 
thought should be carefully considered 
With a view to increase, due to the re- 
peated advance in cost of materials and 
labor. A committee was appointed to 
report on this and other recommenda- 
tions of the president. The member- 
ship of the Association consists of 350 
active members and over 1,000 asso- 
ciate members, and the treasurer has a 


Was 


eash balance on hand of $15,000. The 


affiliated associations are well attended 
and are meeting twice daily. Enter- 
tainment has been provided on a very 
agreeable scale. The ceremonies be- 
gan with a reception to the officers on 
the pier Monday night. <A full report 


of the sessions will be given next week. 
__——-_-~)---—____—___ 
The Steamship Colonia arrived at 


New York City September 23, after 
having completed the laying of a cable 
between Bay Roberts, N. F., and a 
point 120 miles off Coney Island. This 
line, which is part of the Western 
Union system, will eomplete the line 
from Penzanee, Eng., to New York 
City, via Bay Roberts. 


Among — 
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Chicago Consolidated Traction Situa- 
tion Cleared Up. 


By the passage of an ordinance by 
the City Council of Chicago on October 
10 the long-deferred winding up of the 
affairs of the Chicago Consolidated 
Traction Company and its underlying 
companies has been assured. These 
properties, whieh gomprise principally 
outlying lines on the north and west 
sides of Chieago, are to be sold to the 
Chicago Railways Company and oper- 
ated by it in conjunction with its main 
trunk and cross-town lines in these two 
divisions of the city. All the Consoli- 
dated lines are to be rehabilitated and 
brought up to the standard adopted in 
Chicago by the well-known traction or- 
dinances of 1907. Thus with the ex- 
ception of one small suburban and two 
interurban lines all the surface trac- 
tion lines of Chicago are under the con- 
trol of the Chicago City Railway Com- 
pany and the Chicago Railways Com- 
pany, and when entirely rehabilitated 
will form the most perfect street-rail- 
Way system in this country. 

The straightening out of the finan- 
cial tangles of the Consolidated Trac- 
tion Company will also permit discharg- 
ing the receivers of the Chicago Rail- 
ways Company, which came into diffi- 
culties last vear through its guarantee 
of Consolidated bonds. There is no 
doubt that these receivers will be au- 
thorized by the court to conclude the 
negotiations for the purchase of the 
Consolidated properties along .the lines 
laid down in the present enabling ordi- 
nance, Although a considerable por- 
tion of the Consolidated system lies 
outside the city limits, this ordinance 


covers only the lines and property with- 


In the eity. 

According to the ordinance the Chi- 
cago Railways Company is authorized 
to purchase the Consolidated proper- 
ties for a sum not to exceed $4,000,000, 
which is practically the valuation made 
by the City’s engineers, B. J. Arnold 
and George Weston. In vase some hitch 
with the bondholders of the underly- 
ing companies should develop to pre- 
vent the sale of the Consolidated prop- 
erties, the Chicago Railways Company 
is to be authorized to extend its tracks 
and service over the line whose fran- 
chises have already expired or as they 
expire. The properties to be purchased 
include about 128 miles of track, 344 
cars, three power houses, besides line 
equipment, car houses, real estate, ete., 
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but nothing is allowed for franchise 
values. The trackage is to be rehabilj- 
tated as soon as possible, 215 double. 
truck cars purehased immediately, new 
car houses built and the entire system 
brought up to the prevailing Chicago 
standard. The Board of Supervising 
Engineers has its jurisdiction extended 
over the Consolidated lines. These lines 
on becoming part of the Chicago Rail- 
ways Company’s system must conform 
to all the regulations of that company’s 
franchise ordinance of February, 1907, 
and the franchise rights are eotermi- 
nous with its present system, all expir- 
ing in February, 1927. 
— eoa 


Wireless Tests on an Aeroplane. 

A recent cable dispatch from Lon- 
don, says that wireless communication 
was maintained between an aeroplane 
in flight and a land station. The ex- 
periment was carried out by Robert 
Loraine from a biplane. The wireless 
apparatus weighed only fourteen 
pounds. `The transmitter was attached 
{o the passenger’s seat and aerial wires 
were stretched along the length and 
breadth of the biplane. A Morse key 
for tapping messages was fixed at the 
airman’s right hand. 

The receiving station on the ground 
consisted of improvised masts with 
aerial wires stretched in different di- 
rections. A Marconi electromagnet 
detector, with the telephone headpiece 
used to receive signals, was linked up 
with two sets of aerials, one pair of 
whieh could always present itself 
broadside to the aeroplane. 

Wireless communication was succes* 
fully maintained with the airman up to 
a distance of a quarter of a mile. Val 
uable data were obtained with a view 
to improvements for longer distance 
messages. 

eo , 
New Booklets. 


The tone of the booklets being dis- 
tributed by many progressive central 
stations in the campaign for more bus- 
iness is indicative of the excellent re- 
sults that are being obtained. 

The most recent publication of the 
Gas and Electrice Company of Balti- 
more and of the Philadelphia Electric 
Company, Philadelphia, Pa., are typical 
of this progress. | 

The former is devoted to industrial 
power business while the latter is de- 
voted to securing’ new lighting bus- 
iness. 


is ty 3 
ble Ov 

Menifee > 
Moye v 
willing 
yt Ne 


Netto = 


October 15, 1910 


The Developed High-Tension Network of a General Power System.. —I. 


A Description of Problems Solved by the Pacific Gas and Electric Company. 


The greatest incentive to the devel- 
opment and construction of hydroelec- 
tric transmission systems has been high 
This is particularly true in 
‘California, where, until the discovery 
of oil a few years ago, practically ev- 


fuel costs. 


ery industry using steam as a motive 
power had to depend on coal imported 
from <Australia or British Columbia. 

Owing, however, to the natural ad- 
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BY PAUL M. DOWNING. 


In the preparation of a paper on this 
subject, therefore, I have confined my- 
self entirely to conditions as they have 
developed and as they exist in Cali- 
fornia at the present time, and to the 
experiences in connection with the dif- 


ferent transmission systems, which to- 
gether form probably the greatest mil- 
eage of high-tension network to be 
found anywhere in the world. 


ternational Electrical Congress held in 
St. Louis in 1904, wherein he states that 
problems of transmission are not prob- 
lems that can be solved in the labor- 
atory alone, but the apparatus must 
meet the precise conditions of opera- 
tion and be judged by experience. 
The first polyphase high-voltage 
transmission system in the world was 
the one from Mill Creek to Redlands, 


BIRD’S-EYE VIEW OF ELECTRA POWER HOUSE, SHOWING FOREBAY, PIPE LINE, AND DISCHARGE FROM IMPULSE WHEELS. 


vantages due to the topography of the 
country, the possibilities of utilizing 
the waters for hydroelectric develop- 
ment were early recognized, and prob- 
ably more has been done along pioneer 
lines in this state than anywhere else. 
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1A paper presented in May, 1910, at the San 
Francisco meeting of the American Institute 
of Electrical Engineers. The illustrations are 


Teproduced from pho ished the 
auier photographs furnished by 


On account of the rapidly growing 
demand for power, it was not possi- 
ble to wait for results, which, under 
ordinary conditions could have been ob- 
tained from actual operation, but, 
under the circumstances, things have 
been done which very conclusively con- 
firm a statement made by Charles F. 
Scott in his paper on ‘‘ Electrical Pow- 
er Transmission,’’ read before the In- 


a distance of sixteen miles. The orig- 
inal installation consisted of three 250- 
kilowatt three-phase generators deliver- 
ing 2,400 volts at their terminals, and 
seven 100-kilowatt transformers step- 
ping up from 2,400 volts to 11,000 volts 
at which potential power was trans- 
mitted to Redlands. The unqualified 
success of this undertaking almost from 
its conception, gave a great impetus to 
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the industry, and within a very few 


years other installations were made, 
each with its particular type of appar- 
atus and character of construction. 

The Colgate power house of the Pae- 
ifie Gas & Electrie Company was really 
the nucleus of the present 60,000-volt 
network, in that it was the first to in- 
stall apparatus to operate at that vol- 
tage, and it was, at the time, the largest 
and most important hydroelectric sta- 
tion in this part of the state. The his- 
tory of this plant is unique, in that the 
generators were installed, in operation, 
and overloaded, before the construction 
work on the building was completed. 

The system of the Pacific Gas & Elec- 


trie Company as it stands today repre- 


sents the consolidation of a number of 
smaller companies, each with a system 
peculiar to itself, and none of them de- 
signed with a view of ever tying in with 
anv other system. As a result, almost 
every type of apparatus from the com- 
paratively small, low-voltage, rotating- 
armature generators, to the larger. 
more modern, rotating-field, high-speed 
machines, is represented. 

This company controls and operates 
eleven different hydroelectric generat- 
ing stations, having an aggregate ca- 
pacity of 64,270 kilowatts, distributed 


as shown in the table. 
Capacity in Generator 


Power house— kilowatts. voltage. 
De- SAGA. 254.00 ssa ko eee wens 13,000 2,300 
Centerville: «44606454 oa oe Ws Bs 6,400 2,300 
Colgate 4544 bee dake stew Mees 13,700 300 
Vide teed raced hn Seer ee 600 2,300 
AIA lied ee Sade AS ck lark a Bee 2.000 500 
AMIDUEDD ia Se dicta eee eee ates 350 500 
Newcastle 2 ceva eban oo ee nes 900 500 
FOON 4 i.o04 ese ae ee ens Os 3,250 S00 
Electra son senha sees eee ees 20,000 2,300 
Deer Creek J.cccccce ee eee ees 5,000 2,300 
Nevid s4 4h e tee eave were 1,200 5,500 


Ten of these have a common fre- 
queney of sixty cycles and run in paral- 
lel on a 60,000-volt network which is 
also supplied with additional power 
from four independent companies. 

The Great Western Power Company 
delivers 60,000 volts by stepping down 
from its main-line voltage of 100,000; 
the Sierra and San Francisco Power 
Company, the Northern California 
Power Company, and the Snow Moun- 
tain Power Company deliver current at 
60,000 volts direct. 

At times the load carried by these 
four companies amounts to an aggre- 
gate of 41,500 kilowatts. In addition 
to the foregoing, we have the following 
reserve steam and gas-engine plants 
which operate in parallel with the 
transmission lines when oceasion re- 
quires; viz., Oakland steam-turbine sta- 
tion, San Jose steam station, and Mar- 
tin gas-engine station. 


The total reserve capacity at these 
three stations amounts to 21,500 kilo- 
watts. In Martin station are located 
two 4,000-kilowatt frequenecy-changers 
(from sixty to twenty-five cycles) 
which are operated from the transmis- 
sion line. The twenty-five-eyele side is 
run in parallel with the twenty-five- 
eycle gas-engine-driven units, and also 
with the twenty-five-cycle steam-driven 
station of the Unjted Railroads. 

The entire mileage of lines represent- 
ed by the different systems which are 
tied together, exclusive of those of 11,- 
000 volts and under, amounts to 1,920 
miles. 

The voltages of the different lines 
making up the network are as follows: 
150 miles of 100,000-volt line; 1,390 
miles of 60,000-volt line; 380 miles of 
20,000-volt line. 

It will be noted that lines of 11,000 
volts and under are not included in the 
above for the reason that these lower- 
voltage lines are considered as distri- 
buting lines and not as transmission 
lines. 

The paralleling of stations in this 
manner, regardless of the length of line 
between them, or the loads carried, has 
not developed any difficulties, but on 
the contrary, it has been found that it 
could be done much more readily than 
where the generators are paralleled in 
the same station; nor is it customary 
to do this paralleling at generating sta- 
tions alone, or on the low-voltage side 
of substations. As a matter of fact, it 
is done almost entirely on the 60,000- 
volt side, using transformers of rela- 
tively small capacity connected from 


line to ground for synchronizing pur- 


poses. 

The governing and the division of 
load between the different stations fur- 
nishing power to a system of this kind 
is not as great a problem as it would 
at first appear. Each station, except- 
ing one, takes its alloted portion of 
load and makes no attempt whatever to 
govern, unless the frequency varies be- 
yond certain predetermined limits, the 
speed control being left entirely to a 
single station. All important power 
houses are equipped with governors, 
which, except in the case of the govern- 


ing station, are set so that they will be 


sluggish in their actions, and will not 
operate exeept on wide variations of 
speed. Those in the governing station 
should obviously be adjusted to regu- 
late as closely as possible. The govern- 
ing is not limited to any one particular 
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station, but it can be done at any 
station having sufficient capacity to 
handle the fluctuations of load. 

In order to operate, as we do, with 
a large number of stations running to- 
gether, we found it necessary to have 
a chief operator, or what we have seen 
fit to call a ‘‘load dispatcher,” who, 
so far as the details of operation are 
concerned, is in absolute charge of the 
entire system. Water cannot be taken 
out of a ditch or flume, a power-house 
superintendent or foreman cannot shut 
down a generator or change the load 
carried on the station, and a line crew 
cannot work on a line, without first 
having the approval of the load-dis- 
patcher’s office. He is at all times in 
direct telephone communication with 
every part of the system, and in event 
of trouble which might interrupt serv- 
ice, has absolute control of all matters 
in connection with the re-establishing 
of service. In his office there is a board 
showing diagramatically every gen- 
erating station, transmission line and 
substation on the system, together with 
dummy switches representing every air 
and oil switch, and the exact position 
of these switches, that is, whether open 
or closed. In addition to the record 
as shown by the board, a very complete 
log is kept of every detail in connec- 
tion with troubles of any kind, loads 
carried by the different stations, and 
any other matters pertaining to oper- 
ation. 

Telephone circuits are run on all 
transmission lines, but these are not 
depended upon for anything more than 
local use, such as for linemen reporting 
on and off the line, ete. They do not 
give satisfactory service when used 
over long distances, and they become 
inoperative when there is trouble on 
the line and when they are most 
needed. 

For communicating between import: 
ant stations we have circuits leased 
from the telephone company, which 
run pn its regular toll-line leads, and 


being over entirely different routes are 


not affected to any extent by transmis- 
sion troubles. 
METHOD OF OPERATION. 

As stated above, the different sta- 
tions are, for the greater part of the 
time, operated in parallel. There are 
two distinct advantages in operating 12 
this manner: (1) The regulation of 
voltage is much more readily acconl 
plished. (2) The capacities of the dif- 
ferent ‘stations can, be utilized to their 
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fullest extent. 
there is a distinct disadvantage, as 
trouble on any part of the system will, 
to a eertain extent, effect the entire 


system. 


The inductive drop on the long lines, 


forming a network of this kind is obvi- 
ously high, especially where the induc- 
tion-motor load is heavy, and the 
power-factor correspondingly low. The 
synchronous-motor load represents a 
very small percentage of the entire 
load, and there is little oportunity to 


INTERIOR VIEW OF ELECTRA POWER HOUSE. 


over-excite the fields and use them as 
boosters. The wattless current, there- 
fore, becomes quite a problem, and has 
to be taken care of either by distribut- 
ing it among the different power 
houses, or by taking it entirely on a 
single station, which can be handled 
very readily by proper adjustment of 
generator fields. 

From an operating standpoint, and in 
order better to guarantee continuity of 
service to the more important districts, 
a reserve steam plant is very essential, 
in this respect the modern steam tur- 


On the other hand, 


bine serves the purpose admirably. By 
reason of the fact that it operates 
equally well at all loads it can be con- 
nected in parallel with the transmis- 
sion line, and under normal conditions 
will earry a good portion of the watt- 
less current. At the same time it acts 
as a standby, and in case of line trouble 
it can pick up the load on very short 
notice. 

Troubles on the long lines forming 
networks such as this do not always 
seriously affect the entire system, but 
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and generally the operators will have 
dme to separate the sections without 
more than a temporary drop in voltage. 
If, however, the trouble is near a power 
house, that particular station will be 
thrown out of synehronism with the 
system, and even the machines in that 
station may be thrown out of synchron- 
ism with each other. 
CONNECTION. 

The greater number of the Bnes feed- 
ing into the system are supplied from 
transformers delta-conneeted on the 
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show only as momentary drops in volt- 
age. The station generators are con- 
nected directly to the line, without cir- 
cuit-breaking devices of any kind, and 
power is never cut off the lines unless 
it is impossible to keep it on. Im- 
mediately on the slightest indication of 
line trouble, the system is separated, 
leaving different sections or districts 
supplied from different sources. If 
the trouble is far enough away from the 
generating station it will not be very 
severe on account of the inductive and 
ohmic drop of the intervening lines, 
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low-tension side and star-connected on 
the high-tension side, with the neutral 
grounded. 

This arrangement has proved very 
satisfactory, and while it might be said 
that there is a disadvantage in using 
such a connection on account of the 
grounding of one wire throwing a short 
circuit on the system, yet there is a 
question as to whether or not this is a 
real disadvantage. ` 

If all lines could be run through 
sparsely settled districts or where there 


would be little liability of damage to 
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persons or property were a wire to 
come down, there would doubtless be 
some advantage in operating with a 
delta connection, but where lines are 
run along public highways and through 
more or less thickly settled districts, it 
seems almost necessary that there 
‘should be some very positive indication 
to show when a wire goes down. 

Some objection has at different times 
been raised by the telegraph and tele- 
phone companies to a grounded-neutral 
system on account of the inductive in- 


telephone circuits paralleling or carried 
upon the same poles as the transmission 
Wires, where loads aggregating as high 
as 3,000 kilowatts have been transferred 
from three to two transformers of a 
bank, or vice versa, with practically no 
effect on the telephone service other 
than slight change in the tone of the 
line. | 

Our usual practice is, where one of 
three transformers in a bank at the 
generating end is out of service to 
carry load up to the capacity of the 
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transformers to give a three-phase dis. 
tribution would not be justified it js 
customary to install a single trans. 
former connecting it from the line wire 
to ground. Installations of this kind or. 
dinarily give no trouble whatever, hut 
work as satisfactorily as though a bank 
of three were installed. Careful atten- 
tion must always be given to the 
ground connection. These are made by 
connecting to the water mains, and also 
to ground plates buried to a depth de- 
pending on the character of the soil. 
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LOW-TENSION SWITCHBOARD AND HIGH-TENSION-SWITCH CONTROL LEVERS IN ELECTRA POWER HOUSE. 


fluences due to current through the 
ground, at times when the load is un- 
balanced. Experience however has 
shown that this is not the real cause of 
the trouble, but that the troubles these 
companies have are the result of what 
might be. called static unbalance, or 
high-frequency disturbances due to arc- 
ing grounds or other causes which occur 
_to a greater extent in an ungrounded 
system than in one where the neutral 
is grounded and therefore at zero 
potential. This statement is borne out 
by experiments that have been made on 


other two, or should occasion demand, 
to overload the two, making them carry 
the normal load of the three. It is not 
necessary to limit the unbalancing of 
power delivered to the line in this man- 
ner, and we would have no more hesi- 
tation in cutting out one of a bank of 
three 1,500-kilowatt transformers than 
in cutting out one from a bank of three 
100-kilowatt transformers. This same 
condition obtains in the case of step- 
down transformers. When the load to 
be supplied is small, and where the ex- 
pense of installing three, or even two 


Occasionally it has been found where 
only a single transformer is used, that 
a severe static stress occurs on the low- 
tension side, which is severe enough to 
puncture the insulation of the lower 
voltage transformers supplied from the 
main transformer. These instances, 
however, have been comparatively few, 
and while it is something which might 
be expected from a connection of this 
kind, it very seldom occurs, and it has 
never been serious enough to make it 
necessary to abandom the practice. 

The connection on the low -tension 
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side of the step-down transformers is 
either delta or Y, depending entirely 
on the particular voltage condition to 
be met. Where the Y connection is 
used, the neutral is grounded in the 
same manner as on the high-tension 
side, and to the same ground wire. 

So far as the actual operation of the 
system is concerned, there is no pre- 
ference as to the connection on the low 


side, but for economie reasons the 
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NEW YORK ELECTRICAL SHOW. 


FOURTH ANNUAL EXPOSITION 
MADISON SQUARE GARDEN. 


The fourth annual New York Elee- 
trical Show was auspiciously opened to 
the public at Madison Square Garden 
Monday evening, October 10. True to 
the predictions of its sponsors, the spec- 
tacle presented to the visitors on the 
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pass that of any previous show held in 
New York City. The color scheme is 
green and white, the walls and ceiling 
of the auditorium being artistically dec- 
orated with bunting of these colors. 
The general lighting is accomplished 
by means of three great crystal double- 
dome electroliers suspended from the 
ceiling. Each of these is ten feet in 
diameter and contains 350 tungsten 
lamps of forty and sixty-watt size. In 
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GENERAL VIEW OF EXHIBITS AT THE NEW YORK ELECTRICAL SHOW. 


greater number of low-tension distri- 
buting systems are supplied from the 
Y-connected transformer. We have 
never yet had any troubles which we 
could trace back and find to be the re- 
sult of the manner in which transfor- 


mers were connected. 
(To be continued.) 
—eo 


The electrical machinery exported 
during the eight months ending with 
August were valued at $4,750,000. The 


corresponding amount for last year was 
$4,000,000. 


opening night eclipsed any similar fune- 
tion ever held at that well-known audi- 
torium. 

The attendance during the early days 
of the show proved conclusively that 
interest in these electrical expositions is 
not waning, and the magnitude of the 
exhibits maintained by the various 
manufacturers was evidence of the re- 
markable growth of the electrical in- 
dustry. 

The lighting and decorative scheme 
of the hall is claimed by many to sur- 


an oval suspended around these three 
electroliers are twenty-eight of a 
smaller size. These are of Gothie style 
and each are equipped with 125 forty- 
watt tungsten lamps, provided with re- 
flectors. 

For the general illumination about 
the hall about 10,000 high-candle power 
incandescent lamps are used. These 
are artistically studded throughout the 
decorations, on the walls and ceiling. 
The booths are attractively arranged 
and constructed, and these being also 
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studded with lamps make a very bril- 
liant spectacle. 

The exterior lighting of the building 
-has also received considerable atten- 
tion. In addition to the regular light- 
ing the tower of the building is banked 
with flaming are lamps, which bril- 
liantly illuminate the building and sur- 
rounding area. 

The exhibits at the show are, of 
course, of a character to appeal particu- 
larly to the multitude and to show the 
advantages of the use of electricity 
both in the home and the factory. 

The management of the exposition 
has not overlooked the amusement 
seeker, for in addition to the industrial 
features there are many attractions to 
please the general public. One of the 
many special features is the electric 
dairy, where daily demonstrations are 
given of the modern method of milking 
cows by electricity. In this connection 
another interesting feature was a de- 
vice by which stables are cleaned and 
cows curried by a new vaenum cleaner 
invented for this purpose. 

Another interesting feature was the 
demonstration of electric vehicles. This 
was said to be the largest exhibition of 
electrice vehicles ever made, and many 
public demonstrations were made of the 
various types of cars shown. 

The three local lighting companies, 
the New York Edison Company, the 
Edison Illuminating Company, of 
Brooklyn, and the United Electric 
Light and Power Company, occupied 
the entire balcony. The former com- 
pany, which oceupied the west end of 


the baleony, exhibited no apparatus, 


but maintained reception rooms, pro- 
viding telephone service, writing facili- 
ties and distributing attractive litera- 
ture bearing on the various phases of 
eentral-station service. 

The following is a description of the 


exhibits: 

The Anderson Carriage Company, De- 
troit, Mich., is displaying one of its new 
mode] electric pleasure vehicles. 

The American Metal Hose Company, Wa- 
terbury, Conn., shows a large line of its 
flexible metal hose used for electric con- 
duit, steam, air and suction purposes. Chas. 
Neudoerffer and A. Rubin are in attend- 
ance. i 

The American Z Electric Lamp Company 
is displaying a number of its improved high- 
efficiency incandescent lamps. 

The Babcock Electric Carriage Company, 
Buffalo, N. Y., exhibits several 1911 models, 
including a Victoria, a four-passenger coupe 
and a new type roadster. 

S. R. Bailey & Company, Armsbury, Mass., 
shows a Victoria phaeton equipped with the 
Edison battery. George W. Langdon is in 
charge of this booth. 

The Baker Motor Vehicle Company, Cleve- 
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land. O., shows two commercial cars, one of 
one thousand pounds capacity with a panel 
side body and one of two thousand pounds 
capacity equipped with an express wagon 
body. Peter Dumont and O. B. Henderson 
are in attendance. 

The Campbell! Electric Company, Lynn, 
Mass., exhibits portable X-Ray and high- 
frequency apparatus, transformers for low- 
voltage incandescent lamps, electric bells, 
etc., also time switches and thermo-flash- 
ers. L. E. Gott is in charge of the booth. 

The Columbia Phonograph Company is ex- 
hibiting the Dictograph, demonstrating the 
possibilities of this instrument. The com- 
pany is represented by A. W. Miller. 

The Conduit Machine Company, New York, 
N. Y., exhibits its new patented machine for 
drawing wires into cables, which it does at 
a great saving of labor. H. R. Burt is in 
charge of the exhibit. 

The Consolidated Telegraph and Electric 
Subway Company, New York, shows conduit 
construction as installed by this company in 
New York, including ducts, manholes and ar- 
rangement of cables. A National Brake & 
Electric Company electrically-driven air 
compressor as used for excavation work is 
shown in operation in this booth. 

The Crane Company, Chicago, Ill.. shows 
an electrically-operated gate valve, an elec- 
trically-released “Butterfly” valve, an oper- 
ating exhibit of “Cranetilt” steam traps, and 
cast steel valves and fittings. F. C. Sabin, 
W. L. Oswald and J. F. Forsyth are in at- 
tendance. 

The Cutler-Hammer Manufacturing Com- 
pany, Milwaukee, Wis., is exhibiting for the 
first time its new line of electric heating ap- 
pliances that it is placing on the market. 
These devices comprise a full line of elec- 
tric flatirons, disc stoves, curling-iron heat- 
ers, shaving mugs, coffee percolators, chafing 
dishes and water heaters. The water heat- 
ers form an interesting feature of the ex- 
hibit. They include bath, lavatory, tank 
and bar heaters and are practically instan- 
taneous in their action, their construction 
eliminating the use of wires. The company 
is represented by George B. Katzenstein, in 
charge of the exhibit. 

The Duntley Manufacturing Company, Chi- 
cago, Ill., has on exhibition a full line of 
vacuum cleaners and air washers. J. K. 
Trout and James W. Clark are in attend- 
ance. 

The Econonical Electric Lamp Company, 
New York, N. Y., has several demonstrating 
machines showing the operation of the 
“Hylo” lamp. The tungsten Hylo, pull- 
string Hylo, turn-bulb Hylo, pull-string Eco- 
nomical and long-distance Hylos are also on 
exhibition. M. Lobenthal and various other 
representatives of the company are present. 

The Edison Electric Illuminating Company, 
Brooklyn, N. Y., by means of pictures, stere- 
opticon views and moving pictures, shows 
different phases of this company’s activi- 
ties, also domestic applications of electric 
service, power applications, power in elec- 
tric contract work, methods of display light- 
ing for show windows, etc. 

The Edison Manufacturing Company of 
Orange, N. J., has on display in the booth 
of the Helios Manufacturing Company one 
of its moving picture machines. 

The Edison Storage Battery Company, 
Orange, N. J., exhibits on a board all the 
parts of the Edison battery, from the raw 
material to the finished product. A number 
of cells of various types and sizes of this 
battery are also shown. At this booth on 
October 13, 18 and 19, Walter E. Holland, 
who has assisted Mr. Edison during the 
nine years of experimental work on this 
battery, will be present to meet any who 
are sufficiently interested in storage battery 
engineering to go into details. In charge 
of this booth is H. L. Davisson. 

The Electric Motor & Equipment Com- 
pany, Newark, N. J., is showing its “G. M.” 
lamp in various sizes and styles. This lamp 
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is a scientifically designed portable read. 
ing lamp and the exhibit embraces a novel 
plan for its display. S. H. M. Ages js 
in charge, with thé following also in at. 
tendance. Messrs. Wolfe, Nesbit, Cooper, 
Cooke, Higbie and Rossiter. 

The Electrical Contractors’ Association of 
New York is showing various classes of 
electrical work as actually installed in a 
building. These include rigid conduit work, 
panel boards, concealed and exposed wiring 
for electric lighting and power, electric bells, 
burglar alarms, telephones, etc. 

The Electrical Testing Laboratories shows 
the new lines of testing which have been 
developed by this company during the past 
year. A large portion of the exhibit is given 
up to apparatus for the testing of paper. 
Among the instruments shown are a 
Schoppe tensile machine, a Mullen tester for 
bursting strength, the Schopper folding ma- 
chine. Enlarged views of paper fibres as 
seen under the microscope are shown upon 
a screen by the aid of a projection lantern. 
A special feature is the set of thermometer 
testing comparators, consisting of specially 
designed instruments for calibrating clinical 
thermometers, besides the ordinary chemical 
and commercial thermometers. Coal testing 
and cement testing instruments are also 
shown, consisting among other features of 
an Atwater-Mahler platinum-lined calorime- 
ter and a Riehle cement-testing machine. All 
these instruments are shown in actual oper- 
ation and demonstrations are given from 
time to time. The company is represented 
by Wilson S. Howell and A. C. Kraft. 

The Electric Storage Battery Company. 
Philadelphia, Pa., displays in operation a 
10.000-ampere magnetically-controlled end- 
cell switch. with a momentary capacity of 
40,000 amperes, which can be operated br 
remote control. This switch is designed for 
the New York Edison Company and is stated 
to be the largest end-cell switch ever made. 
Various materials in connection with storage 
batteries for lighting power and traction 
purposes, besides the “Exide” battery for 
sparking purposes, are also shown. Albert 
Taylor is in charge of the exhibit. : 

The Elmer P. Morris Company, New 


` York, N. Y., had a number of its lamp posts 


on exhibition in the booths of the Holophane 
Company, the Charles S. Powell & Company 
and the Safety Insulated Wire Company. 
The Empire Vacuum Company, New York. 
N. Y., shows a number of vacuum cleaners 
in Operation. ; 
The Feature Advertising Company. New 
York, exhibits six different types of Its 
“Ad-O-Scope.” Capt. W. Nephew. King and 
W. Klaiber are in attendance. 
The Federal Sign System (Electric), Chi- 
cago, Ill., is displaying the Willis straight 
reading meter, an electric kitchen cabinet. 
patented steel signs, tungsten clusters, por- 
celain and enamel steel sockets, bushings. 
outlet boxes, etc. An interesting feature of 
this booth is the line of Spaulding ozonizers 
which are in practical demonstration. eas 
comprise an ozonizer which purifies 400.00 
cubic feet of air per hour, a desk type i 
pedestal machine for homes and m 
spaces and a water ozonizer for householc 
use which is readily attached to any a 
drant. These ozonizers. have been deve 
oped by Russell Spaulding, who is 10 a 
stant attendance at the show. J. F. = 
christ, H. I. Markham, C. G. Graves, G. f 
S. Young. A. R. Dean, W. W. Tower an 
John J. Magee are also in attendance | 
The Fox-Multax Electric Company. sie 
York, N. Y., exhibits the Fox-Multax Centi) 
flame lamp, Fox-Multax fifty, ae i 
twenty and ten lamps: also shown are an 
Fox-Multax light deflector, the pages 
switch and other specialties. H. C: ' 
F. F. Fox, J. J. Batterman and J. F. 
gerald are in attendance. ted in 
The General Electric exhibit is loca i e 
the central part of the building. One ° 3e 
most interesting exhibits is the m 
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kitchen.” furnished with a complete equip- 
ment of electrically heated cooking utensils. 
Of especial interest is the new domestic 
range, Which is shown in operation. The 
three disk stoves on the top correspond to 
the burners of a gas range. Some of the 
other heating devices on exhibition are cer- 
eal cookers, coffee percolators, chafing 
dishes, ete. A complete line of motors is 
exhibited, ranging from small ones suita- 
ble for household service to those suitable 
for factory and mill installation. The lamp 
exhibit is very complete, comprising both 
the arc and incandescent types. An inter- 
esting feature of this exhibit is the new 
vertical carbon lamp. The “G. J.” flame arc 
lamp is also exhibited and represents the 
latest developments in this type of lamp. A 
cabinet contains the different types of 
miniature and low-voltage lamps, while the 
process Of manufacturing carbon, tantalum 
and Mazda lamps is illustrated by the ex- 
hibit in a second cabinet. To show the dif- 
ference between the current consumed by 
a 100-watt carbon lamp and a /forry-watr 
Mazda lamp, both of which give the same 
candlepower, an ammeter has been con- 
nected into the circuit so that the current 
consumption can be read by the visiting pub- 
lic. Incandescent lamps of all sizes from 
twenty-five watt with Holophane shade to 
the 500-watt lamp with Monoluwx fixtures are 
displaved in a rack. There is also an ex- 
hibit of 220-volt multiple Mazda lamps. A 
new type of thirty-ampere mercury arc rec- 
tifier for charging electric runabouts and 
small stanhopes, victorias and coupes is on 
exhibition. The booth is in charge of Ly- 
man Clark. 

The General Vehicle Company, Long 
Island City, N. Y., has an interesting exhibit 
of vehicles which it has recently sold. One 
is a 2,000-pound wagon which is operated by 
the United Electric Light and Power Com- 
pany of New York, and will be one of a fleet 
of seven vehicles recently ordered to com- 
plete its equipment of General Vehicle 
electrics. The other exhibit is a three and 
one-half ton chassis which has been sold to 
the Schwarzschild & Sulzberger Company 
of Chicago, which is equipped with an un- 
derslung battery, which can be readily re- 
moved and a newly-charged battery installed 
in the vehicle, thus enabling the owners to 
obtain double the radius of the rated ca- 
pacity of the vehicle. This machine is 
jacked up in order that the operation of 
the chassis can be easily demonstrated. In 
addition to the above described vehicles the 
General Vehicle Company has on exhibition 
one of its new commercial arc rectifiers for 
use in charging its vehicles. The com- 
pany is represented by C. W. Squires, A. P. 
Ponrauardez W. L. Brown and Louis Rup- 
recht. 

_The Gould Storage Battery Company, New 
York, N. Y., is exhibiting sparking batteries 
and batteries for pleasure and commercial 
vehicles. Also shown are street-car storage 
batteries such as are operating in New York 
City on the Third Avenue car line, replacing 
horse-cars and doing ninety-five to 105 miles 
on a charge. In attendance are Wm. J. 
Dowd, Geo. Hayes and H. Seickerman. 

Goulds Manufacturing Company. Seneca 
Falls, N. Y., has on exhibition a number of 
electrically driven pumps, two of which are 
In operation. W. E. Dickey, N. H. Hoppe, 
A. F. Harty and W. H. Valentine are in at- 
tendance, 

Gudeman & Company. New York. have an 
attractive exhibit showing the electrical dec- 
orations of this Company. 

, The C. J. Halle Sales Company. New York, 
N Ya shows the “Nuway” electric cleaner in 
operation, C. J. Halle is in charge of this 
display., 
a Helios Manufacturing Company, Phila- 
a pier. displays the Helios flaming arc 
relic: the standard line of regular arc lamps, 

8 storage batteries and other auxiliary 
Apparatus. In addition is shown the Helios 


Economical lighting system for use with 
moving picture machines. A. F. Thatcher, 
T. F. Bludworth, Jr., and R. €. Gross are in 
attendance. 

The Holophane Company, Newark, O., 
shows, handsomely displayed on a dark pan- 
el, fixtures with the new residence line of 
reflectors. In this exhibit is also a large 
frame on which the new high-efficiency 
standard line is shown, together with some 
of the popular present types. J. W. Foster, 
R. B. Grotz, A. Miller, A. J. Marshall, E. L. 
Bradbury, G. Feher, H. S. Whiting and Mr. 
Timper are in attendance. 

The Hughes Electric Heating Company, 
Chicago, Hl. is showing five different types 
of electric cook stoves, ranging in size from 
the one burner style to the large family 
range. Several of these stoves are shown 
in operation and the exhibit is attracting a 
great deal of attention. In attendance are 
George A. Hughes and George Drake Smith. 

The Hurley Machine Company, Chicago, 
Ill., exhibits a number of Jaundry machines 
in practical operation. W. H. Murfey, N. C. 
Hurley, W. H. Haberle and A. Kee are in 
attendance. 

The International Correspondence Schools 
of Scranton, Pa., features a number of tech- 
nical handbooks together with a large elec- 
trical library. J. Haddon Martin is in charge 
of the exhibit. 

The Joseph Dixon Crucible Company, Jer- 
sey City, N. J., exhibits graphite brushes for 
motors and generators, graphite paints and 
graphite specialties of various kinds, in- 
cluding lubricants, resistance rods, axle 
grease, pipe-joint compound, commutator 
comopunds, ete. C. A. Williamson and M. 
A. Koerber are in attendance. 

Kinetic Engineering Company, Philadel- 


phia, Pa., is displaying motor-driven organ ` 


blowers, one of the prominent applications 
being the patent Kinetic organ blower. J. 
G. Bierek, S. H. Ebert and E. A. Johnson are 
present at this booth. 

he Lansden Company, of Newark, N. J, 
shows a standard one ton electric truck. 
An electric ambulance is also on exhibition 
and in addition a standard industrial truck for 
use in warehouses, steamship piers, railroad 
terminals, etc. F. A. Whitten is in charge 
of the booth. 

The Macbeth-Evans Glass Company of 
Pittsburg, Pa., has an attractive display 
showing the large variety of this company’s 
product and demonstrating its effectiveness 
when in actual use on fixtures or appliances. 
In attendance are Lorin W. Young, Geo. N. 
Lukens, F. M. Egan and Geo. M. Okie. 

Manhattan Electrical Supply Company, of 
New York, N. Y.. shows a general line of 
electrical goods of its own manufacture, in- 
cluding medical batteries, Manhattan vibra- 
tors and the “Mesco” heating line, consist- 
ing of household irons, stoves, coffee and 
water heaters, soldering irons. toasters, etc. 
Also wireless telegraphic apparatus, in op- 
eration is shown. A. B. Cole, P. R. Frost 
and Nate Walker are in attendance. 

The Moore Light Company of Newark, N. 
J., exhibits the Moore tube light in two 
colors, and the white or daylight color, which 
is particularly adapted for color matching. 
The lobby of Madison Square Garden is per- 
manently lighted by the Moore tube light. 
In attendance are D. McFarlan Moore, and 
Messrs. Dixon, Riblet and Warner. 

The Metropolitan Engineering Company 
of Brooklyn, has a complete display of elec- 
tric signs of every description together with 
electrical protective devices. An interesting 
feature of the exhibit is the different types 
of interior lighted signs, the advantage of 
these signs being the economy of mainte- 
nance. Represented by R. M. Mann. 

The National Electric Lamp Association 
occupies two large booths immediately to 
the right of the main entrance to the arena. 
The unusually elaborate display of incan- 
descent lamps shown promises to be the 
most interesting exhibit of its kind ever 
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shown. A complete line of Mazda 110 and 
220-volt lamps from the twenty-five-watt to 
the 500-watt size together with the Mazda 
street-series, sign, miniature and low-voltage 
lamps are shown. The tantalum line is 
shown complete including the regular 110 
and 220-volt lamps and strceet-railway types. 
Many of these lamps are shown burning on 
two attractive racks while the remainder 
are seen in tastily decorated display cases. 
A very attractive feature is presented in the 
“Holophane Tree,” a special fixture for 
showing Mazda lamps with the different 
sizes of the new Holophane stilleto reflectors. 
This unit is connected to a flasher and each 
size of unit flashed separately. An automo- 
bile electric lighting outfit is shown with 
headlights, sidelights, taillights, limousines 
and meter Jights. The booth is in charge 
of A. J. Hitzker and H. J. Raymond of the 
Engineering Department and a large number 
of representatives of the Association are in 
attendance. 

The New York Electrical School of New 
York City, is attracting attention to its 
booth where a Korn photo telegraphic ma- 
chine, together with samples of work done 
by the students are featured. The prac- 
tical nature of this school’s electrical course 
is illustrated by photographs of work done 
by students and specimens of students’ 
drafting. In attendance are George J. Cox, 
John L. O'Connor and C. V. O'Brien. 

The Opalux Company, of New York, N. Y., 
exhibits a new line of narrow, medium ana 
wide-angle reflectors designed for use with 
tungsten lamps from twenty-five to 250 watts 
which are on exhibition for the first time. 
H. Munn Slauson and L. R. Hopton are in 
attendance. 

The Otis Elevator Company, New York, 
N. Y., has an interesting exhibit showing in 
operation a complete installation of an Otis 
“one to one” traction elevator, with operat- 
ing accessories, similar to those being in- 
stalled in many of the new high buildings. 
M. S. Baldwin, Geo. Malcolm, C. Breitweiser, 
H. A. Clark, W. W. Lighthipe and Mr. Den- 
ton are in attendance. 

The Peerless Suction Cleaner Company is 
exhibiting a complete assortment of elec- 
trically and manually operated vacuum 
cleaners. There is also shown a line of 
separate parts. 

The Pelouze Electric Heater Company. 
Chicago, exhibits a large line of its electric 
irons, a new electric stove built in two sizes 
and a complete line of heating devices to 
be used in connection with the stove. Wm. 
Nelson Pelouze, E. L. Crans and A. A. Guar- 
dia are in attendance. 

The Philadelphia Storage Battery Com- 
pany, Philadelphia, Pa., shows a compre- 
hensive line of its various cells used for 
electric vehicle, ignition and lighting pur- 
poses. Walter L. Thompson is in charge of 
the booth. 

Chas. S. Powell & Company, of New York, 
N. Y., exhibits the Astral high candlepower 
tungsten lamp in sizes ranging from 300 to 
1,500 candlepower, Star flaming are lamps 
and the Rino lubricating products are also 
shown. Chas. S. Powell is in charge of this 
exhibit. 

The Public Service Electric Corporation of 
N. J., shows a complcte exhibit of electrical 
applications for lighting, heating and power. 
Especial attention is paid to the use of elec- 
tricity in the home together with practical 
demonstrations. F. D. Pembleton is in 
charge of this booth. 

The Reimer Manufacturing Company, 
New York, N. Y., has a complete line of its 
electric flat irons on display together with 
a special heater for a pleating machine. An 
electric coffee urn is also shown. In attend- 
ance are A. E. Reimers and M. C. Darcy. 

The Richmond Sales Company in connec- 
tion with the McCrum-Howell Company oc- 
cupied a double booth and showed in actual 
operation a number of portable and station- 
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ary vacuum cleaners. In attendance are M. 
L. Elliott and C. Scherff. 

The Rider-Ericsson Engine Company of 
New York, N. Y., exhibits electrically-driven 
pumps for domestic water supply. The elec- 
tric tank system manufactured by this Com- 
pany is shown in operation. W. S. Sayer, 
F. R. Chinnock and H. L. Shartle are in 
attendance. 

The Rosenfeld Manufacturing Company, 
New York, N. Y., has on exhibition a com- 
plete line of electric vacuum cleaners. The 
Company was represented by Mr. Tracey. 

The Safety Insulated Wire Company, 
New York, N. Y., exhibits samples of va- 
rious kinds of cables mounted on boards. In 
addition the construction department of this 
Company shows underground construction, 
including manholes, main-conduit runs and 
laterals connected to an ornametal cluster 
post and fire alarm post. O. R. Grant and 
Edwin D. Tillson represent the company. 

The Shelton Electric Company, New York, 
N. Y. exhibits and demonstrates its Shel- 
ton vibrator and hair dryers. 

The Santo Sales Company, of New York, 
is exhibiting a full line of Keller-Santo elec- 
tric vacuum cleaners. A novel feature is 3 
spiral glass tube graphically demonstrating 
the amount of dust and dirt gathered by the 
machine while in operation. R. R. King is 
in charge of the booth assisted by Messrs. 
Kelsey, Nester and Colvin. 

Sibley & Pittman of New York, N. Y, 
show a line of table lamps and art glassware 
of attractive appearance. 

The Simes Company of New York, N. Y., 
is displaying a line of its fixtures and light- 
ing specialties. 

The Spencer’ Turbine Cleaner Company 
of New York, N. Y., is displaying a three- 
horsepower one-sweeper and also a one- 
horsepower one-sweeper vacuum cleaner in 
operation. E. W. Muzzy, G. H. Noble, S. 
W. Bowerman and F. C. Monks are in at- 
tendance. 

Studebaker Brothers Company, New York, 
N. Y., exhibits four vehicles, two for com- 
mercial purposes and two for pleasure use. 
The commercial vehicles are Models 25 and 
27 and a Model 17 D ladies Victoria and 17 
K Coupe are shown, R. R. Clayton is in 
charge of the exhibit. 

Sunray Electric Lamp Manufacturing Com- 
pany, New York, N. Y., is showing a num- 
ber of “Sunray” high-efficiency arc lamps of 
110 and 220 volts in various artistic designs. 
The “Sunray” lamp made its debut just one 
year ago at the annual electrical show and 
during this short period of time has gained 
favor even beyond the expectations of the 
manufacturers. The exhibit is ingeniously 
arranged with a central switchboard fitted 
with instruments for measuring the current 
consumption of each lamp shown and is in 
charge of Max Mayer, designer of the lamp, 
and manager of the Company, assisted by a 
number of assistants, 

Unique Art Glass and Metal Company, 
Brooklyn, has an artistic display of art 
glass, including piano and desk lamps, din- 
ing room and other fixtures. It may be ad- 
ded that the framework of the three large 
crystal chandeliers in the center of the 
building were manufactured by this Com- 
pany. George W. Bayley is in charge of 
the booth. 

The United Electric Light & Power Com- 
pany is making an elaborate display of up- 
to-date window lighting consisting of five 
modern stores showing the modern method 
of illuminating the merchant's window for 
advertising his goods. A salesroom for trans- 
acting business and a large reception room 
are also features of the exhibit. 

The United States Light & Heating Com- 
pany, of New York, N. Y., shows a line of 
“National” storage batteries for all purposes. 
A feature of the exhibit is a display of the 
National automobile lighting battery togeth- 
er with lamps for automobile lighting. H. 
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G. Davis, W. P. Hawley and A. C. McIntosh 
are in attendance. 

The Watson-Stillman Company, New York, 
N. Y., is making an exhibit of its motor- 
driven “Twinvolute” turbine pumps in va- 
rious sizes for house supply purposes. This 
company’s system of automatically control- 
ling the water level in a tank is shown in 
connection with one of the pumps. H. A. 
Prindle with a number of other attendants, 
is in charge of the booth. 

The Westinghouse Electric & Manufactur- 
ing Company has on exhibition the most rep- 
resentative line of the different pieces of ap- 
paratus which it has shown for some time. 
In the way of motors, the Company shows 
its type “S” and “SA” motors, together with 
controlling apparatus for constant and vari- 
able speed work. Also direct-current mo- 
tors for direct-current work, such as hoists, 
cranes, etc. Among the alternating-current 
motors is shown one of its type “MS” mo- 
tors especially designed for heavy duty. In 
the way of small motors for use in stores 
and in the home, the Company has on ex- 
hibition different sizes of its type “DA” and 
type “DZ” motors, together with represen- 
tative sizes of its complete line of buffing 
motors for both alternating and direct cur- 
rent. One interesting feature of the ex- 
hibit is the counter given over to heating 
and cooking apparatus. On this counter is 
shown a complete line of electric cooking 
apparatus such as disc stoves, toaster stoves, 
etc., electric radiators, air heaters and tail- 
ors’ irons. As a part of the tailor-iron ex- 
hibit, the Company shows one of its new 
automatic tailor’s irons, complete with stand. 
As a meter exhibit the Company showed a 
graphic recording voltmeter connected to a 
circuit showing the fluctuations in voltage 
as supplied to the booth. Among the porta- 
ble instruments shown are voltmeters, am- 
meters and wattmeters complete, with the 
necessary portable shunts and Series trans- 
formers. The line of switchboard instru- 
ments is represented by several different 
tvpes Of volt and ammeters. The Company 
also shows in the way of controlling appara- 
tus oil switches, oil circuit-breakers, al] of 
which are set up so as to be easily operated 
and to show the principal parts of the oper- 
ating mechanism. The Westinghouse Lamp 
Company has burning one of each size of 
its new wire-type tungsten lamps for 110 
volts, ranging in size from fifteen watts to 
500 watts. As an operating exhibit for 220 
volt tungsten lamps, the Company shows the 
complete line ranging in size from forty 
watts to 500 watts. The exhibit of lamps 
also includes sign lamps of both carbon 
and tungsten filaments and a complete as- 
sortment of metalized filament lamps of all 
standard sizes and for all standard voltages. 
Among those in attendance are W. S. Rugg, 
W. Nesbit, Charles Owens, C. E. Ripenski, 
S. Adams, W. Conwell, G. F. Marriott, Phil 
Clegg, J. Kelly, W. C. Ward, Paul Gerhart, 
H W. Flashman, and W. Barnes, Jr. 

Roger Williams (The Simplex Electric 
Heater Company), displays a complete line 
of electrical heating apparatus, including 
toasters, chafing dishes, coffee percolators, 
heating pads, soldering irons, radiators ana 
electric range, etc. Novelties shown are a 
new signal switch which displaces the au- 
tomatic handle of an electric iron, and which 
are required by the Underwriters for New 
York City use, and a flush type curling-iron 
heater fitting flush with the wall of a room. 
These latter were designed for the new 
Ritz-Carleton Hotel in New York City. Roger 
Williams, Clyde A. Flint, John Ehler, C. O. 
Huaggist and Mrs. S. MacGregor are in at- 
tendance. 

L. A. Williamson Company, of Boston, is 
showing in an attractive booth, the William- 
son electric “Flexilyte,” and demonstrating 
its adaptability and many convenieces where 
a portable light is desired. L. A. William- 
son, Frank E. Knight and L. E. Noxon are 
in attendance, ° 
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. Annual Reports of Chicago Traction 
Engineers. 

The second annual report of the 
Board of Supervising Engineers, Chi- 
eago Traction, for the year ended Jan- 
uary 31, 1909, has just been published 
in the form of a 522-page book. It con- 
tains a great mass of valuable infor- 
mation on the building and operation 
of the large modern electric traction 
system of Chicago that it has taken a 
long time to compile, which accounts 
for the delay in issuing the report. 

A considerable section of the report 
relates to the Calumet & South Chi- 
eago Railway Company, which came 
under the jurisdiction of the Supervis- 
ing Engineers during the year 1908 
and for which Board No. 2 was or- 
ganized. A summary of the work au- 
thorized and supervised, together with 
full statistical and financial data re- 
lating thereto, takes up a large part 
of the book. Chapters near the begin- 
ning are devoted to pay-as-you-enter 
cars, which soon will be exclusively 
used in Chicago, ventilation of street 
ears, chemical treatment of ties, through 
routes and publicity of accounts. 

Jn the report of the chief engineer 
of the Board the engineering features 
of the rehabilitation are taken up in 
more detail according to the various 
divisions of the engineering corps that 
handled it. Among the features given 
special prominence are track and ma- 
terial studies, special track work, 
feeder calculations, car houses, substa- 
tions, double-track cars, tunnels and 
accounts. 

There has also just been issued an 
advance section of 136 pages in pamph- 
let form of the third annual report 
of the Board for the fiseal year ended 
January 31, 1910. It contains the fi- 
nancial and statistical data summariz- 
ing the work of the Board and the re- 
sults of the operation of the traction 
lines. At the end of the fiscal year the 
value of the Chicago City Railway 
Company properties was $38 507294 ; 
Chieago Railways Company, $51.891.- 
309; Calumet & South Chicago Rail- 
way Company, $6,931,279; Southern 
Street Railway Company, $1,240,096. 
The combined value of the properties of 
the four companies under the jurisdic- 
tion of the Board is thus $18,529,975. 
The Chieago City Railway Company 
also operates the lines of the Calumet 
& South Chieago Railway and the 
Southern Street Railway companies. 
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Quarry Street Station Completed. 

The sixth 14,000-kilowatt turbo-gen- 
erator was recently completed and put 
in service at the Quarry Street station 
of the Commonwealth Edison Company 
in Chicago. The first four units are 
9,000-volt, twenty-five-evele machines, 
the last two are 12,000-volt, sixty-eyele 
machines. Each unit has a three-phase 
generator of 14,000-kilowatt maximum 
continuous rating. Less than two years 
elapsed between the time of putting the 
first and last units in service, whieh 
gives a good idea of the rapid growth 
of the Company’s load. The station is 
now completed to its contemplated ca- 
pacity of 84,000 kilowatts. The Com. 
pany’s Fisk Street station, on the other 
side of the river, has ten 9,000-volt, 
twenty-five-cvele turbo-generators, each 
having a capacity of 12,000 kilowatts. 
In these two adjoining stations there is 
now concentrated generating equipment 
having a total capacity of 204,000 kilo- 
watts, or over 270,000 horsepower. 

-e 

New Motive Power for Battleship. 

Consul Frederick I. Bright, of Hud- 
dersfield, says that according to press 
reports the British Admiralty has 
under consideration the building of a 
marine-motor battleship, to be fitted 
with internal-combustion engines, and 
gas producers carried on board. It is 
claimed that if the experiment proves 
successful economy in weight and space 
will be effected as compared with ex- 
isting war ships. Boilers and stokers 
will not be necessary, and the absence 
of funnels will give greater space for 
offensive armaments. 

so 
Electric Waves in Paraffin. 

At the meeting of the Paris Academy 
of Sciences on September 12, Paul Flo- 
quet presented a paper giving measure- 
ments of the relative velocities of Hertz- 
ian waves in air and in paraffin. The 
velocity was found to be the same with- 
in one per cent. Paraffin which has 
heen extracted from ozokerite has al- 
ready been shown to be free from ab- 
sorption, and consequently this mate- 
rial was used. 

~e 
Tungsten Lighting in Chicago. 

Since the introduction of the tung- 
sten lamp in Chicago, the construction 
department of the Commonwealth Edi- 
son Company, the local central-station 
company, has erected 1,075 four-light 
Street posts along the thoroughfares in 
various business districts. 


WINDING COEFFICIENTS FOR 
SINGLE-PHASE MOTORS.__I 


BY H. WEJCHSEL. 


The single-phase commutator motor 
is becoming of more and more impor- 
tance all the time. The necessity of 
predetermining in the shortest Possible 
time the performance and general be- 
havior of a new motor is known to 
every designer. The working charac- 
teristics of such a motor depend to a 
very large extent:on the distribution 
of the stator and rotor windings. In 
polyphase motors the distribution of 
the winding is more or less fixed, and 
all formulas in practical use for the 
design of this class of motors include 
the values of these coefficients. In sin- 
gle-phase motors, however, it is pos- 
sible to obtain practically any distribu- 
tion of windings, and the designer has 
therefore to determine from case to 


Fig. 3 


Pig. 4 


case the values of the winding coeff- 
cients, unless they have been previous- 
ly calculated and put in a convenient 
form for use. The object of this paper 
is to show the methods for calculating 
the winding coefficients for different 
winding distributions, and to plot the 
values obtained so that the designer 
ean make use of them without spend- 
ing much time. 

It is well known that in a single- 
phase commutator motor there are gen- 
erated electromotive forces of rotation 
and transformation. We must there- 
fore derive the necessary winding co- 
efficients for the magnetic field, excit- 
ing current and these electromotive 
forces. In determining the number 
of magnetic lines produced by a 
field winding we assume that the re- 
luctance is constant and that the cur- 
rent flowing through the winding is of 
sine shape. In Fig. 1 is represented 
diagrammatically the stator winding of 
a singe-phase motor. In Fig. 2 is rep- 
resented a winding that is magnetical- 
ly identical, but has onlv half the num- 
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ber of coil heads. In order to make the 
formulas and coefficients as simple as 
possible we will use the expression 
‘“pereentage winding” as meaning the 
relation of 2c and 7 expressed in per 
cent; where 2c equals width of one 
phase belt and T equals pole pitch, both 
measured on the circumference of sta- 
tor bore. Our final expression will con- 
tain ‘‘conductors per phase belt’’ and 
not “‘turns per pole,” as experience has 
shown that it is much less confusing to- 
reduce all expressions containing 
‘‘turns’’ to equivalent ones using con- 
ductors. In the process of deriving the 
formulas, however, we will make use of 
the turns or conductors, whichever 
happens to be the more convenient for- 
the case under consideration. 

If the winding is a concentrated one 
we ean find the induction produced by 
è amperes flowing through s turns ac- 
cording to 

_, tris 
10a 

If the current i changes with the time- 
according to a sine law, the induction, 
B, also will vary according to a sine 
law. The time maximum which the in- 
duction B ean reach is therefore given 
by 


Where t is the effective value of the 
current. The total flux generated hy 
one pole is 
_Awr\2isbT 

10a 
where b=width of pole, 

T= pole pitch, 

a=single air gap, 
all expressed in centimeters. But 


N = 


a 
ae ge 
is the reluctance of one pole and 
4r\2is  1.78is 
N = TOK = R 


If there are Z conductors per pole, con- 
eentrated in one point, 


Z 
5 = 2 
0.89 i Z 
N par a R R ` ( 1 ) 


So far it has been assumed that the 
winding is concentrated in a single 
point as shown in Fig. 3. But in near- 
ly all practical cases the winding is 
distributed over the faee of the pole to 


a smaller or larger extent as shown in 


Mig. 4. The maximum induction is evi. 
dently independent of the relation 
2¢/T as long as the air gap, number of 
turns and amperes are kept constant; 


182 


The total number of lines produced 
must be proportional to the area of the 
trapezoid 1-2-3-4. The number of lines 
_ Which the same ampere-turns would 
produce with concentrated winding 
must evidently be proportional to the 
area of the rectangle 1-5-6-4. The total 
lines produeed by the winding as shown 
in Fig. 4 are therefore 
0.89 + Z area 1-2-3-4 

R area 1-5-6-4 
The area of 1-5-6-4 is proportional to 
TB, and the area of 1-2-3-4 is propor- 
tional to (T —c) B 
Therefore 


NV 


V 0.89.12 (T--c) 
: RT 
or 
; Kiz 
N - 7 R (2) 
where 
- 0.89 T—c 
A = a an 


The coefficient A is, therefore, a func- 
tion of 2c/T, which we have called the 
percentage winding. Fig 9 represents 
this funetion graphically. 

If we have two windings, let us say 
one on the stator and one on the rotor, 


it is possible to calculate the total num- 
ber of lines by making use of the co- 
efficients given by the eurve K of Fig. 9. 
If the two windings are concentric, and 
the currents are in phase, the total 
number of lines must evidently be equal 
to the algebraic sum of the individual 
fields. We may write therefore 


vo Éi, Kring (3 
The plus sign is to be used in the case 
that the two windings magnetize in the 
same direction, and the minus sign if 
they counteract. A, is a function of 
2 T and K, is a function of 2c ,/T, ac- 
-ording to Fig. 9. The field shapes are 
shown diagrammatically in Fig. 5. If 
the currents in coils I and II are out of 
phase, the addition of the fields has to 
he done geometrically. It is worth- 
while to note that in such a case the 
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shape of the resultant field will change 
every instant. 

The formulas and curves given above 
refer only to the magnetic lines of the 
field. Nothing has yet been said about 
the electromotive force generated in the 
field coils. This can be calculated as 
follows: Fig. 6 represents a partially 
wound stator, and the trapezoid 1-2-3-4 
gives the magnetic field distribution. If 
N magnetic lines are totally interlinked 
with s turns, the effective electromotive 
foree produced will be 


` 2r 10° 7 T 
E Siya VNS 
~- 4.44 X 10° V Ns 
where V is the frequency. If the N 


lines are only partially interlinked with 
the conductors we must write 

E 4.44 X 10°F VN 5 
where f is a coefficient depending upon 
the distribution of the winding. Let us 
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width c; therefore in the phase belt 
clement dx there are s/c dx turns; and 
the voltage generated in these turns is 


dE- 444X105 V È deZ (xt) 
Integrating between the limits c and 
zero, we get 

E 4.44K10° V's Bec 
Since cB = N, we have 

E, = 4.44 10° }’s } Ne 

E, - 4.44X10° Vs N, 


E = EHE: 
4.44X108 Vs (Ni +3Ne2) 
N - (T-c) B 
N, (T-2) B «Nee 
Na -cB =N F 
3 T—4 c 


Nits Ne — N To) 
The coefficient for the voltage gener- 
ated in this kind of field then is 


i 


Tr, 


COEFFICIENT 
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FIG. 9.—SPREADING COEFFICIENT AND FIELD COEFFICIENT. 


decompose the field N of Fig. 6 into 
two separate fields N, and N., where N, 
is represented by the area 2-5-6-3 and 
N, by the areas 1-2-5 and 3-4-6. The 
lines of N, are interlinked with all the 
turns, hence the electromotive force due 
to this part of the field is 

E, E 4.44 x 10* VN, 5 
The lines of N, are interlinked only 
partly with the turns, and we make use 
of the following method to determine 
the resultant electromotive force. The 
induction of the field at any point z 


is given by 
Bx 
B, = c 7 


and the lines interlinked with the ele- 
ment dc are therefore 
*c B B,., 
2 | 3 5 dx — -p (c?—x*) 


There are s turns in the phase belt of 


3 T—4c 
f -3T (4) 
By means of this equation, then, we can 
determine the value of the coefficient Í 
for any winding distribution. For m- 
stance, if the pole is completely wound 


J 

This substituted in equation (4) gives 
the coefficient f = 0.666. The different 
values of this coefficient have been cal- 
culated and plotted in Fig. 9. 

The above derivation is based on the 
assumption that the field is of the same 
shape as the winding, or the same 4 
would be produced if a current wert 
passed through the winding c. It fre- 
quently happens, however, that 4 field 
of a certain shape acts upon a winding 
which would itself produce a different 
field if traversed by a current. This 
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has been shown in Figs. 7 and 8. The 
trapezoid 1-2-3-4 1s, in each case, the 
field which acts on the winding c. The 
electromotive-force coefficient for the 
ease shown in Fig. 7, is derived as fol- 
lows. From previous considerations it 
will be clear that the field N = 1-2-3-4 
van be decomposed into two fields, 
N, = 1-5-6-4 and N, = 2-5-6-3. The 
voltages generated by these fields will be 

E= Nih K 

E,= N: K _ 
and the total voltage will be 

E - E+E: - Nfe K 

N fe = Ni fi tN 


N, sit N: 
fz = ON 


N — (m + 2m g) tan « 
N,- (ce? + 2cd) tana 
Na— (6° + 2b ¢) tana 
b?+2bg 
m +2mg 


fic + 2ed) 
x" mt+2mg 


the curve of Fig. 9. The electromo- 
tive force due to the field N, is propor- 
tional to 


b —b 
Ne Se ae" 7 N: 


v 


where f, is the coefficient f of Fig. 9 for 
a percentage winding equal to b/g X 
100. The above expression is seen to 
be true when it is considered that the 
lines of field N, are partially inter- 
linked with the phase belt element b, 
and totally interlinked with the phase 
belt element m. The resulant electro- 
motive force is proportional to 


by, C2045 

Nfr- Ny f - e Ne fe P Ne 
C+2ed _ gbb +2bd) 
te = S mi 42mg I cim, +2mg) 


(c— 6) (b? +2bd) 

~ c (m?+2mg) 
c+2cdd  b?+2bd f | = 
m?+2mg_ m? +2mg ote 1)+1 ( l) 


This equation can be reduced to a form 
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FIG. 10.—SPREADING COEFFICIENT FOR FIELD OF TRAPEZOIDAL SHAPE. 


By substituting 


m = (c+d— g) 
and 
b = (d--g) 


we can reduce equation (5) to a more 
convenient form for caleulation 
PeR 2 oa 2 


1 
fe = hiet r, 


The coefficient f, is given graphically in 
Fig. 9, and f, is given in Fig. 10. It 
must be observed, however, that equa- 
tion (5) is indeterminate when m is less 
than c. For this case we may derive the 
value of f, as follows. Referring to 
Fig. 8 it will be seen that the true field 
N = 1-2-3-4 may be considered as the dif- 
ference of the fields N, = 1-5-6-4 and 
V, = 2-5-6-3. The electromotive force 
due to the field N, is proportional to 
N, f, where f is the coefficient given by 


more convenient for calculation by sub- 
stituting 


m=ctd--g 

b -gtd 
as was done for equation (5). The 
final form of the equation is 


= 2 

fe ~ SE NADA) 
This equaticn is indeterminate when m 
is greater than c. The values of the 
coefticient f, as determined from the 
two equations (6) and (8) form smooth 
curves, as shown in Fig. 10. For the 
special case where m =c¢ it will be 
found that the two equations (6) and 
(8) become equal. Also notice that 
the coefficients on curve f of Fig. 9 are 
given in Fig. 10 for the cases where 
m=. 

If the field is of triangular shape as 
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shown in Fig. 11, we can calculate the 
values of the coefficient by means of 
equation (6), substituting g = 0. 
Another extreme case is where the 
field is of rectangular shape, as shown 
in Fig. 12. We might derive the co- 
efficient for this case from equation (8) 
by substituting g = 1, but as this would 
lead us to complications, we prefer to 
derive the value by an independent 
method. Let us resolve the field N = 
1-2-3-4 into the two fields N,= 
(1-2-5-7) + (8-6-3-4) and N, = 5-6-8-7. 
Field N, is interlinked with all turns, 
and the voltage produced by this field 
is proportional to E, = 2Bd. The field 
N, 1s only partially interlinked with all 
the conductors, so the voltage gener- 
ated by these lines is proportional to 
E,—=2Bcf,. The total voltage is 


E- E,+E,- B (2d+2¢,) 
d+, 
Jz d+c 
The coefficient /, ean be derived as fol- 
lows: 


E, 2Bf, 2f E(—x)B 


f f dx- f ax 


c c 
eaS T 
1 
fi 3 
d+° 2d+c (9 
ee e 9) 
Jz d+c T 


The values of this coefficient will be 
found in Fig. 10. 

Another one of the special cases is 
that where the field is of sine-shape 
distribution, as shown in Fig. 13. From 
what has been said before it is easily 
seen that the electromotive force gen- 
erated is given by 


dx ,, 
E TN 


Nz, 2 {? Bsinxdx--2B(cosX, cos 
“xX, 


Sa Nz 


184 


For the case where X, is zero we get 
N, = 2B 


e 
2 B 2B. 
E = f — 0s Xidx = — sinc 
o 


— 2 Bfs 
where 
h= ES (10) 


This coefficient has been calculated ac- 
cording to equation (10) and plotted 
in Fig. 15. 

Nothing has, as yet, been said about 
the ratio of voltage transformation 
between two windings such as are 
shown in Fig. 14, but it will be a very 
simple matter, now, to determine this 
relation. The primary voltage is given 
by the equation 

E, =f, Z, N, V108 
and the secondary voltage is 

E, = fz22 N, V108 
fx 18 the spreading coefficient for sec- 
ondary winding and primary field 
shape, as given in Fig. 10, and f, is 
coefficient for primary winding and its 
own field shape. (See Fig. 9.) 

E= EGEE F (11) 
Values of the coefficient h have been 
calculated according to this equation 
and plotted in Fig. 16 so as to be of 
more convenient form for use. It will 
be seen from these curves that it makes 
a difference, in certain cases, whether 
we consider the ‘‘A’’ winding as the 
primary, or the ‘‘B’’ winding. An ex- 
ample will illustrate this more forcibly. 
Assume that the ‘‘A’’ winding is en- 
tirely distributed (100 per cent wound), 
and has fifty conductors per pole per 
phase. Further, assume that the ‘‘B’’ 
winding 1s concentrated (0 per cent 
wound) and has sixty conductors per 
pole per phase. If ‘‘A’’ is considered 
the primary and 100 volts is impressed 
across its terminals, the secondary volt- 
age 18 

E, = 10087 1.5 — 1804 
Now, if we reverse the connections, as- 
sume ‘‘B’’ as the primary and impress 
180 volts across its terminals we get 


Ey = 18022 


go 0? sld 


This shows that the ratio of transfor- 
mation of winding ‘‘A’’ to ‘‘B’’ is dif- 
ferent from the ratio of ‘‘B’’ to “A.” 
This is not self-evident, but the physi- 
cal meaning of it will be clear if we 
remember that a voltage impressed on 
the ‘‘A’’ winding produces a field of N 
lines with triangular field shape. These 
N lines produce a voltage F in the “B” 
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winding. Now, if we impress on the 
“B” winding the voltage E we produce 
again a field with N lines, but of rec- 
tangular shape. These N lines of rec- 
tangular shape evidently cannot pro- 
duce the same voltage in the “A” 
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How One Gas Company Profited. 

In a recent number of the Municipal 
Journal and Engineer appeared an in- 
teresting note showing how an Okla- 
homa gas company increased its in- 
come account. The Oklahoma City Gas 


FIG. 15.—SPREADING COEFFICIENT FOR SINE-SHAPED FIELD. 


winding as V lines with triangular field 
shape. This phenomenon is the basis 
for the faet that a transformer whose 
primary and secondary have different 


distributions has an apparent leakage. - 


Company buys its gas of a producing 
company. Then it sells the gas to con- 
sumers. Meters measure the gas to the 
company, also to the consumers. The 
auditor of the company testified before 
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FIG. 16.—TRANSFORMER VOLTAGE COEFFICIENT. 


This will be shown later in dealing 
with current transformation. 
(To be continued.) 
— eoe 
Copper Exports. 

Exports of copper for the week end- 
ed September 29 were 7,756 tons; since 
September 1, 31,603 tons, compared 
with 20,056 last year. 


the State Corporation Commission that 
the company sold, in June, 20,000,000 
cubic feet more gas than it bought, ac- 
cording to the meters. This statement 
was a feature of the hearing before 
A. P. Watson, a member of the Commis: 
sion, who took up the complaints of 
Oklahoma City residents that their gas 
bills were doubling without cause. 
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ELEMENTS OF POWER-STATION 
DESIGN.—VII. 


STEAM PIPING AND AUXILIARIES, —J]. | 


BY W. B. GUMP. 


Pipe Supports—Steam and water 
piping must be provided with supports 
which are designed to eliminate deflec- 
tion and allay vibration. For large 


steam mains a design such as that shown 
in Fig. 1 is used in supporting the pipe 
upon walls or columns. Where the pipe 
18 to be suspended the type in Fig. 2 is 
commonly employed. Where running 
above and in close proximity to the floor 


FIG. 5. 


a design such as Fiz. 3 is adaptable. At 
points where it is necessary to anchor 
the pipe in a fixed position a form of 
anchor shown in Fig. 4 is a good de- 
sign. In this case an iron strap is bolt- 
ed tightly over the Pipe, holding it in a 
rigid position. 


| CENTRAL STATION PRACTICE} 


© Cransmission~Interior rms, 


Arrangements of Piping.—The sin- 
plest possible arrangement of piping 
between boiler and engine units is shown 
in Fig. 5. In this system a single steam 
header extends overhead, the engines 
and boilers being located back to back. 
For small and medium-sized plants this 
scheme is common, and not unsatisfac- 
tory, when first-class fittings are used. 
In fact, there is no good reason for 
claborate piping in a small plant, and 


FIG. 3. FIG. 4. 


especially the power plant of a manu- 
facturing concern which operates only 
about half of each day. It will be seen 
that with long-radius bends, as shown 
in elevation in Fig. 6, the expansion of 
piping is well provided for. In some 


plants a 


reciprocating-engine 
duplicate arrangement, shown in Fig. 7, 


large 


is used. This, of course, adds to the 
flexibility of the system, but has the 
disadvantages of increased cost and 
greater complexity of operating and also 
is confronted with the condition that 


. 18 


half of the piping is idle most of the- 
time. A compromise is to be found in 
the ‘ring’ system shown in Fig. 8. 
With this scheme any section may be 
cut out of service on either side of an, 


re 


FIG. 7. 


engine or boiler, and still permit con- 
tinuous operation of the plant. It should 
be noted that in both the duplicate and 
ring system the size of pipe required 
must be determined hy the maximum 


The 


FIG. 8. 


flow of steam past a given point. For 
this reason the diameter of Pipe is neces- 
sarily larger than in a single-pipe sys- 


FIG. 9. . 


tem, and should be the same size 
throughout its length. 

The size of piping may be reduced by 
the addition of cross connections. as in 
Fig. 9. With this arrangement an extra 
steam path is provided instead of con- 
ducting the steam around the’end of.the 
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header. This system and the one in 
Fig. 7 are best adapted to plants in 
which a good many changes and addi- 
tions are likely to follow the original 
installation. 

Size of Steam Headcr.—In determin- 
ing the size of steam header required 
it is necessary to assume a certain steam 
consumption per unit, allowing for lib- 
eral overloads, and then compute the 
maximum diameter needed, by multiply- 
ing the steam consumption per unit by 
the number of units which are fed 
simultaneously from a given portion of 
piping. 

For example: Compute the maximum 
<liameter of pipe required to operate two 
1,500-kilowatt steam turbines at 175 
pounds gauge pressure, having an over- 
load of fifty per cent. Linear velocity of 
steam, 8,000 feet per minute. Assumed 
steam consumption, twenty pounds per 
kilowatt-hour. 

Let D = diameter of pipe in inches. 

A = area of pipe in inches. 

S = total steam consumption per 

| kilowatt-minute (pounds). 

V = steam velocity in feet per min- 
ute. 

s = space oeeupied by one pound 
of steam. 


Then. aL x : 

| a (Ges 
AL a 8000 

and D= NO0.7854 0.7854 


= 9.5 inches, nearly. 
say 10 inches. 


If there are a number of bends, or 
fittings, or both, the friction should be 
determined by means of other data. In 
a pipe having long-radius bends and 
simple comections, the pipe calculated 
above would be sufficiently close for 
practical purposes. However, the result 
obtained in this formula should be care- 
fully checked, and when the friction is a 
considerable quantity due allowance 
must be made. With superheated steain 
the friction is less than with saturated 
steam. Long pipes of smaller diameter 
aggravate condensation and cause undue 
friction; henee it is well to observe the 


condition of the system and install pipe’ 


larger than calculations show, rather 
than adopt a diameter which is under 
SIZE, 

In regard to steam velocity it should 
he stated that in reciprocating plants 
a value of 6,000 feet per minute is as 
high as good practice permits, and 4,000 
or 5.000 feet per minute is generally 
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preferred. As steam turbines are capa- 
ble of more sensitive governing and re- 
spond more readily to fluctuations a 
higher velocity is permissable. 

` Steam Scparators.—There are so many 
forms of separators on the market that 
an attempt to describe even the most 
prominent makes would be out of place 
here. In choosing a steam separator 
three items of importance must be 
considered: (a) Simplicity of construc- 
tion; (b) high factor of safety; (c) 
large capacity for condensation. 

The simplest construction consists of 
a receiver to which the inlet and outlet 
pipes are conneeted, and having a baf- 
fle plate between them. Fig. 10 shows 
a ‘‘receiver separator,’ whieh is very 
satisfactory for horizontal runs. This 
separator is construeted of boiler plate, 
and is similar to a small boiler shell. 
lIlandholes should be loeated im either 
end, so as to have the receiver aceessible 
for cleaning. 


? 


In the case of very large 
separators 1t would be necessary to have 
manholes for getting inside the shell. 


FIG. 10. 


With this type of separator a baffle plate 
is not usually necessary. 
AUXILIARY APPLIANCES. 

Boiler-feed Pwmps.—There are sev- 
eral types of pump used in steam power 
plants. These may be classified in a 
general way as: (a) Piston pumps; (b) 
rotary pumps; (c) jet pumps. 

Of the three types named, the first is 
by far the most common, and is to be 
recommended for the usual conditions 
in connection with the feed-water sup- 
ply to boilers. The piston pump is too 
well known to require a deseription. 
The duplex type is generally to he de- 
sired ìn large plants, and when condi- 
tions warrant it, pumps mav be com- 
pounded to advantage. Compound steam 
pumps are not generally advantageous 
exeept in high-pressure systems employ- 
ing large units, since the exhaust steam 
from the pumps is ordinarily used for 
feed-water heating, and consequently is 
not carried to a eondenser. The back 
pressure is therefore comparatively high, 
and the saving effected must be bal- 
anced against the extra cost and mainte- 
nance due to compounding. 
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In selecting boiler-feed pumps several 
items must be kept in mind. These are: 
(a) Durable construction; (b) simple 
means of adjustment; (c) accessibility 
to all working parts. 

Every power station should be sup- 
plied with at least two boiler-feed 
pumps. In very large plants three 
pumps are to be installed, since an in- 
terruption to the supply of feed water 
to the boilers will demand a shutdown. 
and the requirements of a large station 
are too urgent to permit any but a first- 
class equipment in the boiler room. 

The steam consumption of noncon- 
densing piston pumps ranges from 50 
to 150 and even 200 pounds of steam per 
indicated-horsepower-hour. The chief 
cause for high steam consumption is due 
to nonexpansive operation. The steam 
economy is found to increase with in- 
crease in speed. High speed, however. 
increases wear and tear, and hence the 
maintenance. It is not usual to operate 
a steam pump much above 100 strokes 
per minute, except in very small capac- 
ities. A pump is usually rated at a 
certain number of gallons per minute for 
a given piston speed. When the load 
on the plant is known, it is not difficult 
to determine the pump capacity required 
for any particular boiler equipment. 
For boiler pressure exceeding 150 
pounds per square inch the outside- 
packed type-of pump should always be 
selected. 

Traps, Drains and Receivers.—The 
proper location of traps is not always 
an easy matter, and it is of such impor- 
tance that close attention should be given. 
this feature of a piping system. The 
purpose of a trap is to collect condensa- 
tion from a particular section of piping 
and automatically return it to the boiler 
ar to a hot well. Whenever conditions 
permit, traps should be placed at such 
points that condensation will flow to 
them by gravity. In many cases pipes 
or cylinders to be drained are located 
in a low and inaccessible place, and cat- 
not be drained by gravity. Foresight m 
laying out piping and apparatus not 
only reduces the number of traps to à 
minimum, but will often afford opp°™ 
tunities for draining by gravity, while 
a haphazard installation with little ot 
no provision for draining will result in 
more or less complexity and inconvt 
nience in handling. There are so many 
steam traps on the market that 1t 8! 
often difficult to make a choice. In any 
event a good standard trap should be 


th 
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employed for the purpose in hand, the 
size and style depending upon local re- 
quirements. It is often convenient to 
use an automatic pump and receiver, 
the latter so connected that the pump 
is actuated whenever the water reaches 
a certain level in the receiver. Such an 
arrangement is often better than a trap 
for handling large quantities of con- 
densation. Drip pipes should be placed 
at points where “‘pockets’’ are formed, 
so as to avoid entraining water with the 
steam. Drips should be provided in con- 
nection with traps, to drain them of 
water when the steam is shut off. 

Feed-water Heaters and Purifiers.— 
The percentage gain by preheating boiler 
feed water may be closely computed 
from the formula: 

_ (t¢—t)X100 
9 H— (t f— 32) 

in which 

H, = heat gained, per cent. 

H = total heat in one pound of steam, 
above thirty-two degrees Fah- 
renheit. 

fı = temperature of feed water leaving 
heater. 

t = temperature of cold water. 

The saving represented is entirely ther- 
mal, and is not a measure of the net 
gain, which must include first cost of 
heater, interest, depreciation and re- 
pairs. These factors must always be 
carefully taken into account when ascer- 
taining the commercial economy. 

Heaters may be classified as open and 
closed. Heaters are often termed puri- 
fiers, since they contain a series of 
pans or plates which collect scale. The 
seale is periodically removed by scrap- 
ing the pans which are again placed in 
position in the heater. The amount of 
pan surface required for a given plant 
depends to a large extent upon the qual- 
ity of feed water used, a larger area 
heing required for water of bad quality 
than for clean pure water. 

Professor Gebhardt gives the follow- 
ing formula for arriving at the pan sur- 
face necessary for a given horsepower: 

pan surface (square feet) = 


bounds of water heated per hour X H. P. 
Sata dame 


Where 


H. P. -= 


O bounds of water evaporated per hour 


rate of steam consumption of main engine 

The values of C are as follows: For 
very muddy water, vertical type, 113; 
horizontal, 110. For slightly muddy 
water, vertical type, 166 ; horizontal, 155. 


For clean water, vertical type, 500; hor- 
izontal, 400. 

Closed heaters are generally more in- 
accessible, and harder to clean than the 
open type. There are two types of 
closed heater: the steam tube and water 
tube. The latter is more readily cleaned, 
ou account of the scale deposits accumu- 
lating on the inside of the tubes. The 
tubes in this type are usually straight 
and therefore convenient for scraping 
out the seale. There are advantages in 
hoth types, and the type to be selected 
should depend upon local conditions. 

As regards the advantages and disad- 
vantages of the closed and open heaters, 
respectively, the following will show the 
chief points to be observed: 

Advantages of Open Healers.—(a) 
Water same temperature as exhaust 
steam (when sufficient steam is admit- 
ted). (b) Seale, mud, and oil do not 
affect. the transmission of heat. (c) 
Easily cleaned or repaired. (d) Espe- 
cially well adapted to exhaust heating 
systems where returns are to be piped 
direct to heater. 

Disadvantages of Open Heaters (show- 
ing advantages of closed type.)—(a) 
Will not stand high pressure, and stick- 
ing of back-pressure valve may cause 
explosion. (b) Means are necessary for 
removing the oil from the steam. (c) 
Heater must be placed above pump suc- 
tion unless two pumps are used, one 
handling hot water. 

Piping to heaters should be provided 
with a by-pass, so that the heater may 


be cut out of service when being cleaned, 


or tor any reason out of use. 

Oil Separators and Filters—Oil sepa- 
rators are generally necessary in connec- 
tion with condensing plants using recip- 
rocating engines, to eliminate the oil 
from the condensed steam. Where sur- 
face condensers are used, oil ‘‘elimi- 
nators’’ should be placed between the 
low-pressure cylinder and the condenser, 
so as to extract the oil before it can 
reach the condenser tubes. The pres- 
ence of oil causes a deposit of scale on 
the tubes, and lessens the transfer of 
heat, since the seale formed is highly 
nonconducting in character. It 1s also 
destructive to heating apparatus and to 
boilers. In plants using jet condensers 
the hot-well may sometimes be made to 
serve as a separator. This will depend 
largely upon the operating conditions of 
the particular ease in hand. 

Oil filters are required in power plants 
where economy in lubricating oil is to 
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be realized. In large plants the system 
may be piped to more than one filter, so 
that cleaning and overhauling do not 


interfere with the filtering process dur- 


ing the running of the plant. In very 
large stations a filter for each unit is 
good practice, and cleaning of a filter 
may be done during a shutdown when 
the condenser for the same unit is being 
cleaned or overhauled. 

Condensing Apparatus.—The impor- 
tance of a first-class condensing equip- 
ment can scarcely be overestimated. This 
portion of the power plant is looked to 
for steam economy, and when it is de- 
ranged the increase in steam consump- 
tion may reach a prohibitive value. This 
is especially true of steam turbine plants. 
Hence it is desirable and necessary to 
install reliable and efficient condensing 
apparatus. As to a choice between the 
surface and jet condenser, it may be 
said that the environment of the plant 
in question is the determining factor. A 
certain type is particularly applicable to 
certain operating requirements, and 
these requirements must be carefully 
analyzed at the outset in order to make 
a wise choice. 

In general, a surface condenser is 
used in plants where it is not feasible 
to allow the condensed steam and cool- 
ing water to mingle. Such cases exist 
where there is a scant supply of pure 
boiler water, and the cooling water is 
of a quality unfit for boilers. Examples 
of this kind are to be found on the Pa- 
cific Coast where sea water is used for 
cooling. The same eondition is to be 
found in marine service, in which the 
recovery of condensed steam is very im- 
portant. Here the amount of boiler 
water is necessarily limited, and the 
make-up water is obtained by running 
sea water through an evaporator before 
it is allowed to mingle with the fresh- 
water supply. More space than is justi- 
fied in this treatment would be required 
to give details of the various types of 
condenser. It is well to adopt some 
standard type which is sufficiently well 
known to obviate all doubt as to its 
efieieney under the conditions of opera- 
ticn to be satisfied. 

There are two systems employed in 
connection with condensing plants: (a) 
The central condensing system; (b) 
the umit system. 

The latter is the more common and 
has some advantages over the eentral 
system. 

The chief advantages of the central 
system are: (a) Iligh efficiency on ac- 
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count of larger capacity; (b) lower 
maintenance per kilowatt output due to 
fewer parts demanding attention. The 
chief disadvantage of this system is that 
in case of a breakdown to any part of 
the condenser the entire plant is af- 
fected. On this point the unit system 
greatly excels, since any one of the 
power units may be shut down and an- 
other complete equipment substituted. 

Relative to the degree of vacuum de- 
sired it 1s important to note that the 
highest vacuum obtainable is not always 
(in fact not often) the most economi- 
eal. Up to a certain point the vacuum 
is found to improve the commercial 
economy. Beyond this ‘‘critieal’’ point 
the cost of improving the vacuum offsets 
the additional steam economy. 

The chief factors to be considered in 
determining the most economical vac- 
uum are: (a) Load-factor; (b) rated 
capacity of plant; (c) cost of water sup- 
ply. 

Steam turbine plants are usually jus- 
tified in having the highest obtainable 
vacuum, since the proportionate increase 
in economy is higher than in the average 
reciprocating plant. 

Where the supply of cooling water 
is limited some method of recooling is 
required. One of the most common 
forms of appliance is a cooling tower 
built of either wood or metal framework 
containing a series of sereens. which 
form labyrinths over whieh the cireu- 
lating water trickles and is colleeted in 
a basin or tank below, and returned to 
the condensers. Recooling is sometimes 
accomplished by means of spray nozzles 
which eject the Water into a cooling 
pond from which it is returned to the 
condensers, 

Power Required for Auxiliaries.—The 
power required to drive air and circu- 
lating pumps varies hetween one and 
ten per cent of the generated output, 
depending upon the load-factor and the 
size of the plant. In the “wet air” 
system, two pumps are required, the 
circulating and air pump, the latter dis- 
charging both the condensed steam and 
air, In large plants demanding high 
vacuum it is generally advisable to adopt 
the “dry air’* method, in which an ex- 
tra pump is used to extract air only 
from the ecndenser, a second pump tak- 
ing only the water of condensation. The 
air pump is substantially an air com- 
pressor, since it Increases the discharged 
air to a pressure equal to that of the 
atmosphere. 


Steam Versus Elvetric 


Drive.—tn 
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many instances it requires close figuring 
to determine whether to adopt steam- 
driven or cleetrically-driven pumps. 
When this question is up for decision 
the following considerations are to be 
noted. In plants employing economizers 
it is generally advantageous to use elec- 
trie motors for driving circulating 
pumps and wet-air pumps because of 
the fact that an abundance of exhaust 
steam (if steam-driven pumps are used) 
would preheat the feed water to a point 
which is uneconomical for the economi- 
zer; that is, the feed water on entering 
the economizer should be at a low tem- 
perature in order to maintain a high 
efficiency in the economizer. 

The advantage of steam-driven aux- 
iliaries lies chiefly in the power derived 
from the steam previous to its giving 
up a large portion of heat to the feed 
water. Hence, an excess of exhaust 
steam is simply a waste. 

As regards the matter of feed pumps, 
present practice demands the direct 
steam-driven type in ahnost every case. 
It will be found, however, that belt- 
driven pumps operated from the main 
engine are productive of economy ex- 
ceeding that of either steam or electri- 
eally-driven pumps. Due to disadvan- 
tages, such as inconvenient location, and 
the necessity for belting, this method 
of drive has not been used extensively. 

(To be continued.) 
a 
Overloaded Stations. 

It is an amazing faet that nearly all 
units in New York power houses are 
worked to the verge of breakdown. 
For evidence one need only make a 
Visit to these stations between the 
hours of six and eight p. m., when full 
load is on, and listen to the noisy opera- 
tion of the machines. It must be ad- 
mitted that all available foundation 
space is occupied and the densely 
populated surroundings will not per- 
mit of expansion, but, just the same, 
there is grave danger when one real- 
izes that every day the station is called 
upon for extra current from manufac- 
turers’ motors, and also power for 
lamps being installed in night-working 
establishments. Then, too, the big 
load season is about here, when more 
energy will be needed. 

Here is what a big engineer said the 
other day after this matter had been 
called to his attention: 

“Well, really, I must admit that an 
odd condition does exist in New York 
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stations, and, for that matter, in most 
big power houses in all large cities. 
‘You see, there is a fierce push on 
between six and ten, and this partly 
accounts for the overworking of the 
machines. And, then again, you know. 
we cannot make an expansion to our 
premises because of the property in 
our neighborhood being held by long 
leases, but it seems to me that there is 
a way out of the scrape just the same. 
What is the matter with the storage 
battery? I notice there is quite an un- 
occupied wall space in all stations. Let 
batteries be secured to the wall, into 
which current could be pumped during 
the light load of the day, and used to 
help out the overworked machines at 


night.’’ 


— eoe 
Susquehanna Power for Baltimore. 
Reports from Baltimore, Md., state 

that the Public Service Commission has 
approved of the plans to cobstruet 
overhead and underground transmis- 
sion lines to-bring power from the 
Susquehanna River plant of the Sus- 
quehanna Transmission Company 0 


Baltimore. 
—_—___—_—_~)--e————__— 


Comparative Economies of Prime 
Movers. De 
In a recent issue of Dic Turbine, me 
Heym gives the following comparative 
figures for a 1,000-kilowatt plant, load: 
factor 100 per cent, including yearly 
cost of operation and maintenance and 
exclusive of fixed charges, insurance. 


: i 
Jand taxes, ete., and with coal at $3.50 


per metric ton: Combined steam eop 
and turbine, $49,757 ; gas plant, $51,000. 
According to Herr Heym, the steam 
plant shows to best advantage under 4 
load-factor of forty per cent, the figures 
heing : Steam, $36,750; gas, $39,49¢- 
CPEE SOTE 
Electrifying a New Town. 

In a short time the new town 0 
Bishop, Tex., will come into existent? 
fully equipped with a telephone - 
tem, an electric plant and a sewer sys- 
a These enterprises are now wo 
ing completion, although not a lot has 
been sold or a residence built. 

It is expected that the town W 
provided with all improvements 3 
ready for occupancy in a few wees 

— ee 
Electric Power for Oil Fields. 

Oil fields in the vicinity of ae 
Whittier, Cal., will shortly be supplie 
with electric power by the Southern 
California Edison Company. 


ill be 
and 
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THE DENVER GAS AND ELECTRIC 

COMPANY’S NEW BUILDING. 

BY H. H. MAC PHERSON. 

The last United States census grant- 
ed to Denver a population of 213,000 
people, which is a growth of 79,000 in 
ten years, or an increase of fifty-nine 


per cent. This growth is a sure indica- 
tion of a healthy state of affairs 
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NEW BUILDING OF DENVER 


among the business interests of the 
city, foremost among which is the Den- 
ver Gas and Electric Company. 

The company’s quarters at Seven- 
teenth and Tremont Streets were en- 
larged a few years ago by the acquisi- 
tion of the building directly in the rear 
of this property. In this building the 
general bookkeeping and collection de- 
partments were located. The com- 
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ELECTRIC LIGHTING 
ILLUMINATING ENGINEERING 


pany’s growth, however, soon caught 
up with this additional space and nec- 
essitated a new location, as further 
room at the old location was out of the 
question. As foremost among the 
*‘boosters for Denver’’ the Denver Gas 
and Electric Company felt that it 
should not only secure ample room for 
its growing business but should also se- 
cure a place which would be an orna- 
ment and source of pride to the ‘‘City 
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AS AND ELECTRIC COMPANY. 


CY 


of Lights’’ for years. A location at 
Fifteenth and Champa Streets was 
finally chosen, as this was felt to be 
the coming center of the city. Ar- 
rangements were completed for the 
ereetion of a ten-story building and a 
year ago last spring work was started 
on the million-dollar edifiee. The build- 
ing is now practically completed and 
will Jikely be oceupied soon. 
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The basement, ground floor and sec- 
ond floor will be occupied by the com- 
pany. The basement will be given over 
to various display rooms, among which 
might be mentioned model kitchen, 
model bathroom, industrial gas appli- 
ance exhibit, electric signs, etc. On 
the ground floor will be the general 
offices. The second floor contains, be- 
sides the various offices, a large demon- 
stration hall where lectures along the 
line of education of the people to the 
use of gas and electricity may be given. 

Viewed from any point there will be 
no dark spots in the exterior surface 
of the building, day or night. The 
facade is of glazed terra cotta, which 
provides a very effective and most beau- 
tiful reflecting surface. Tungsten 
lamps exclusively are used for window 
and exterior illumination. The win- 
dows on the first floor are lighted with 
four 100-watt tungsten lamps to the 
window, making a total of 6,400 candle- 
power on the two street fronts. On each 
vertical column, just below the second 
floor, there is one 250-watt tungsten 
lamp in an ornamental lantern. 

A changeable-letter electric sign ex- 
tends along the front and side of the 
building on the twenty-four-inch lintel 
just above the large windows of the 
ground floor. This sign is the first of 
its kind to be used in this country. In 
place of feed wires four copper busbars, 
all insulated from each other and fas- 
tened on to the lintel, are used. Across 
the outer bars is the line voltage, across 
the inner bars eleven volts for the tung- 
sten lamps are used in the sign. Fifteen 
one-half-kilowatt transformers having 
clip contacts which engage the busbars 
are used in the sign. These transform- 
ers can be slid along and placed any- 
where in the panel in which they are 
fastened, thus enabling the voltage to 
be kept uniform along the sign. The 
letters also have clips which make con- 
tact with the inner busbars and can be 
elid anywhere along the busbars and 
very easily removed. 

On the panela between windows on 
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the second floor will be a cluster of 
forty-eight-candlepower and thirty-two- 
candlepower tungsten lamps with an 
outline of twenty eleven-volt, four-can- 
dlepower tungsten lamps forming a 
frame around the center cluster. Forty- 
eight-candlepower tungsten lamps spac- 
ed six feet apart line the cornice above 
the second floor. The entire surface be- 
tween the second story and the eighth 
floor 1s dotted with four-candlepower 
tungsten lamps set in a diadem design 
at regular intervals between windows. 
All of these lamps are studded in terra 
cotta rosettes and set back until only 
one-third of the lamp protrudes. At the 
ninth-floor level there is a row of 
thirty-two-candlepower tungsten lamps 
about two feet apart and at each panel 
between windows in the cartouches, ex- 
tending in a tapering form downward, 
is a row of lamps beginning with a 
four-candlepower at the point, then a 
twenty-candlepower, a thirty-two-can- 
dlepower, a forty-eight-candlepower, 
and finally three forty-eight-candlepow- 
er tungsten lamps incased in a panel 
thirty inches long and ten inches wide. 

The crowning effect of illumination 
is reached in the two top stories and 
in the cornices. Large numbers of 
small lamps close together emphasize 
the lines of architecture. The cornice 
is coved to act as a reflector to throw 
the ight downward from these numer- 
ous lamps. The ornamental pilasters of 
glazed terrta cotta will be effectively 
illuminated by vertical rows of lamps 
studded thickly between them. In the 
cornice design over the windows, in 
the center of each cluster there is a 
200-candlepower lamp set behind a 
bull’s eve lens, a reflecting surface be- 
ing behind the lamp. 

A line of eighty-candlepower lamps 
three feet apart set behind bull’s eye 
lenses or frosted plate glass extend in 
a continuous row in the chéneau. To 
take away any offensive glare from the 
high-candlepower lamps and to insure 
a beautiful diffusion, each large lamp 
is placed behind frosted plate glass, 
held in place by a hinged copper col- 
lar. A lamp will be kept hghted in 
each outside room until midnight so 
that the illumination will in no way be 
marred by dark windows. Ten thou- 
sand lamps aggregating 60,000 candle- 
power are used in the exterior illumina- 
tion. 

A traveling crane to run on tracks on 
the roof of the building with a wire 
cage suspended from the beam of the 
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crane, overhanging the cornice, is being 
considered as a method of changing the 
lamps on the exterior of the building. 
The crane would be equipped with mo- 
tors and flexible conductors would lead 
to the controller on the wire cage so 
the operator could run the cage ahead 
or up and down at will. 

One hundred one-half-kilowatt, ten- 
to-one transformers are used for the 
four-candlepower lamps used in the ex- 
terior lighting and the changeable-let- 
ter electric sign. These transformers, 
with the exception of those used in the 
sign, are concealed in the walls and are 
accessible from the inside of the build- 
ing. All the wiring in the building is 
of the most approved conduit work. 

As before mentioned, the lamps for 
the exterior lighting are all tungsten 
lamps. For the interior illumination 
tungsten, carbon, and Nernst lamps are 
used. 

Direct-current power is used exclu- 
sively in the building for the elevator 
motors and all other motors over one 
horsepower in size. In the basement 
is a 750-kilowatt motor-generator set 
having a 250-500-volt three-wire gen- 
erator on the direct-current end. This 
set has nothing to do with the power 
used in the building but is used to help 
carry the company’s downtown power 
load. Feeding in near the center of 
distribution it keeps the voltage up to 
where it belongs, eliminating voltage 
drop in the long feeders from the plant. 

The building was designed by the Ed- 
brooke Architect Company according to 
suggestions from President H. L. Do- 
herty, General Manager F. W. Frueauft 
and General Superintendent Wm. J. 
Barker, of the Denver Gas and Electrice 
Company. The lighting arrangements 
were devised by G. E. Williamson and 
C. F. Oehlmann, the company’s illumi- 
nating engineers. 
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Kitsee Process for Producing Tungsten | 


It has been shown positively that 
tungsten lamps having filaments of so- 
called ductile tungsten or tungsten wire 
are far less fragile than those with the 
molded filament. Many attempts to 
draw tungsten wire have been made, 
some meeting with considerable success 
during the past year. <A patent cover- 
ing a method of producing a wire form 
of metallic filament was granted to Dr. 
I. Kitsée a few weeks ago. It is par- 
ticularly suited to the production of 
tungsten wire. 
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In this process particles of metallic 
tungsten are first heated in a practically 
closed crucible into which phosphorus is 
introduced in small quantities from time 
to time but sufficient to combine with 
all the tungsten to form tungsten phos- 
phide. As the phosphide is produced in 
relatively small amounts and as it is 
quite fusible, a large number of these 
particles are put into a eurcible and 
fused into a single ingot. The phosphide 
ingot is then made the cathode in an elec- 
trolytic bath through which current is 
sent to reconvert the material to metal- 
lic tungsten. The latter is rendered 
more or less porous by this preliminary 
treatment. 

To compact the metal it is then sub- 
jected to a white heat under an oxy- 
hydrogen blowpipe, at the same time be- 
ing mechanically worked by hammering 
and rolling. During this treatment the 
heat is not made great enough, however, 
to oxidize the metal. After cooling slow- 
ly the ingot is subjected once more to 
the same process which makes it more 
homogenous and ductile. When the re- 
quired tenacity is reached, the ingot is 
hammered and compressed into the 
shape of a long drawn-out rod. After 
cooling this rod is again heated, but 
to a lower temperature than before, and 
while heated it is drawn out into the 
form of wire by passing through suit- 
able dies. The resulting wire is so duc- 
tile and flexible that it can readily be 
formed into any shape of filament. 
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Flashlights for Policemen. 

The policemen of Evansville, Ind., 
are being provided with electric flash- 
lights for use when entering dark 
buildings and searching for criminals 
among the railroad yards. Many peo- 
ple have been killed by burglars upon 
lighting a match. A flashlight, how- 


- ever, can be held by an officer in his 


extended hand at some distance from 
his body, so that if the burglar shoots 
at the light he will miss the policeman 
by several feet. 
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Magnetite Street Arcs for Dallas. 

The property owners along Elm 
Street, from Harwood to Jefferson 
Street, in Dallas, Texas, are putting 
in a set of magnetite are lamps. ne 
City will take them over after a year S 
operation and pay for their lighting 
and maintenance at the contract price 
of $45 alamp. The lamps will be placed 
100 feet apart and mounted on orna- 
mental posts. 
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TELEPHONE TRAIN DISPATCHING. 
IV. 


THE WAY STATION. 


BY K. W. ENDRES. 


It is ordinarily considered that the 
dispatcher is practically ‘‘the whole 


thing’’ in train dispatching and, of 


course, this is natural when all the 
responsibility rests on his shoulders. 
Quite as important, though, is the lit- 
tle-thought-of operator down the line, 
who receives the orders and transmits 
them to the train crews. 

It is rather strange in view of the 
opposition which the telephone meets 
from these men to think that they 
themselves are practically responsible 
for its entrance into the dispatching 
field. When Congress passed the law 
which forbade the railroad working 
these men more than nine hours a day, 
it meant that the railroads had to di- 
vide their dispatching work into three 
tricks instead of two; it meant they 
had to get more telegraphers—and 
more telegraphers were not available. 

It is a question of labor organiza- 
tions and the rights and wrongs of it 
do not bear on this article. There was 
a rule, however, that limited the ap- 
prentices taken in to learn railroad tel- 
egraphy. When the new law went into 
effect, an immediate dearth of opera- 
tors became apparent and as a result 
the railroads were forced to turn to 
the only solution of the difficulty which 
presented itself—a new method of dis- 
patching which did not require tele- 
graph operators. 

The new labor field which this tele- 
Phone system opened up was at once 
appreciated by every operating man. 
It gave the road a chance to employ in- 
jured employees in positions they were 
perfectly capable of filling except for 
the knowledge of telegraphy. It is 
fast putting the railroads in a position 
where they will be independent of labor 
troubles in this branch of the business. 


‘TELEPHONY: 


Anyone can take a telephonic message. 

It is only fair to say that the advent 
of the telephone has in no case been a 
cause of discharging any present oper- 


ators. In all cases the railroads have 
treated their men fairly and kept them 
in their jobs, and in no case has any 
intention of doing otherwise been 
noted. 

The ideas of the operators regarding 
the change are very weird in many 
cases. They become worried at this in- 
novation and never stop to think that 
ability to take and deliver messages is 
not the only qualification required. 
They forget that some knowledge of 


FIG. 1.—PENNSYLVANIA RAILROAD WAY 
STATION. 


railroading is also essential, and so they 
wait in great anxiety for the arrival 
of the girls whom they feel certain will 
replace them. 

One result the telephone has accom- 
plished at the way station is the prompt 
answering of the call. An operator could 
ignore his sounder as long as he 
pleased, he might be out in the freight 
shed and not hear it, but he cannot and 
does not ignore the telephone bell. The 
bells in the selector sets are purposely 
made of a large size and the circuit 
arrangement used permits the dispatch- 
er to keep any one on his division ring- 
ing as long as he desires. Now, when 
that bell is ringing the operator re- 
quires an unusually high degree of self- 
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absorption to ignore it and he generally 
eannot do anything else but listen. 
Hence the operators answer it prompt- 
ly in self-defense. Their reasons, how- 
ever, do not bother the dispatcher; all 
he knows is that he gets quicker re- 
plies than formerly and he is corre- 
spondingly pleased. 

The way station has also been a fer- 
tile source of improvement in the tele- 
phonic-dispatching field. It is quite a 
problem in telephone engineering to 
have one pair of wires 200 miles in 
length and having fifty stations distrib- 
uted along this distance across the line, 
and to be able to call all these stations 
selectively and at the same time permit 
them all to listen-in simultaneously. 
Yet it has been done. You ean go to 
any one of a number of similar installa- 
tions and listen-in at any place you 
wish. If you can persuade the dis- 
patcher to call up all his stations and 
keep them in on the circuit, you can 
have off-hand a pretty severe test of 
the transmission efficiency of the cir- 
cuit, but you will not notice any loss in 
transmission. 

You can have the dispatcher calling 
other stations while you are listening, 
but beyond being able to distinguish 
the signals very faintly you would not 
be aware of it. You can hear the buzz 
of the answer-back signal as the sta- 
tion bell rings and then you hear the 
operator come in and answer, perhaps 
from 200 miles away, but sounding as 
if he were in the next room. How is 
it done, do you say? Very simply as 
far as actual apparatus is concerned, 
but a simplicity attained only after 
long years of skillful design and care- 
ful experimenting. 

The selector circuit for a way station 
equipment in the individual-call system 
(that in use on a majority of the rail- 
roads) is shown in Fig. 2. The circuit 
for the operator’s telephone set is 
shown in Fig. 4. Both these outfits are 
bridged across the train-wire circuit at 
each way station. 

Why does all this bridged apparatus 
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not place such a heavy shunt on the 
telephone circuit that the transmission 
of speech is impossible? That would 
be a telephone man’s first question. The 
answer is expressed in one word—impe- 
dance. For the benefit of those who 
are not electrical engineers it may be 
said that impedance in this case is the 
opposition which the bridged apparatus 
offers to the high-frequency alternating 
voice currents. It is obtained by the 
use of iron in the bridged apparatus. 
Its effect is to prevent this equipment 
at each station from shunting out the 
talking current. In the apparatus used 
to-day any number of stations can be 
placed on a circuit without harmful 
effects on the transmission of speech. 
The longest in actual use is 276 miles 
with sixty-five stations. The limits are 
imposed by the amount of work a dis- 
patcher can handle. 

In Fig. 2, which represents the wir- 
ing of a central-energy type of selec- 
tor, it will be observed that two wires 
go to the main line. These are usually 
carried through switches and protec- 
tors and oftentimes a test board, before 
going to the selector set itself. This 
auxiliary apparatus is placed outside 
of the selector set. 

Coming into the selector set the wires 
run first through retardation or 
“‘choke’’ coils which serve to force any 
lightning discharges across the arrester 
spark gap to ground rather than let it 
enter the selector. Then variable re- 


sistance coils appear both in selector 


and bell circuits. These are for regu- 
lating the amount of current which 
each selector gets to the same figure, 
i. c., about ten milli-amperes. The re- 
sistances vary in value at every sta- 
tion; they run from zero at the extreme 
end of the line to high values near the 
dispatcher. 

When the key at the dispatcher’s 
desk has sent out the proper number of 
impulses the station-signal contact on 
the selector closes, thereby bridging the 
bell across the main line and causing it 
to be run by the battery at the dis- 
patcher’s office as long as the key con- 
tact remains closed or is held closed by 
the dispatcher. The operation of the 
bell makes and breaks the battery on 
the line through the condenser and re- 
sistance shown and this gives the dis- 
patcher his answer-back signal. 

In another type of selector, the an- 
swer-back is obtained from a few wind- 
ings of the bell circuit which are on the 


ELECTRICAL REVIEW AND WESTERN ELECTRICIAN 


selector magnets. These turns induce 
an alternating current in the main 
windings when the bell rings and thus 
give the same result. 

In some cases it is desirable to have 
a time signal sent out to all stations 
simultaneously. This can be done by 
putting a common contact on all selec- 
tors and having a special key to oper- 


Vol. 57—No. 16 


impulse of battery is sent out on the 
line. This operates the bridged 2,500- 
ohm line relays and in turn the selec- 
tor-releasing magnets. Thus all way. 
station clocks start in unison with the 
master clock. The second-hand arbor 
of all the clocks carries an arm, those 
of the way-station selectors each being 
set at a different angle from normal 


VARIABLE RESISTANCE 


RETARDATION 
CoIL 
VARIABL 
RESISTANCE 
J744 | 
marie STATION SIGNAL THROUGH FRAME 
TO SELECTOR CONTACT _. 
LINE Į Pr- ; 
WASIA 0) | P ED 
Marty å ' BE © FARADAY 
_ ane U N BELL 
Timeout | i Lb 
CONDENSER A an. " i 
RETARDATION RESISTANCE : 
> DOE PEE N E 3 


OIL 


FIG. 2.—WIRING OF WAY-STATION SELECTOR EQUIPMENT.—INDIVIDUAL-CAL 


RELEASING 
MAGNET 


TELEPHONE SET 
LINE 1 


HOOK SWITCH 


CONTACT AT 


LINE D HOOK SWITCH 


FIG. 


ate them for this point. This feature, 
however, is not being used to any ex- 
tent as yet. 

The way-station selector wiring for 
the multiple-eall type of dispatching 
system is shown in Fig. 3. In this sys- 
tem, after the buttons on the master 
sender have been pressed and the start- 
ing key operated by the dispatcher, an 
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than the others, so that they each make 
contact precisely at the moment the 
master-clock arm: is passing over the 
contact corresponding to that station. 

If now a given station key has been 
pressed in the master sender another 
impulse of battery will be sent out over 
the line when the master-clock arm 
reaches that point. The selector com 
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tact at the way station is closed at this 
moment, therefore the closing of the 
line-relay contact operates the ringing 
relay through a local circuit as shown. 
The ringing relay is immediately locked 
(or kept operated) through its own 
contact. This maintains the bell circuit 
closed until it is opened and the ringing 
stopped by the operator with the key 
shown. i 

The operator’s telephone equipment, 
shown in Fig. 4, is also bridged across 
the line. This like the selector is of 
high impedance and is specially de- 
signed for this class of service, which 
does not obtain in any commercial tele- 
phone work to-day. 

In the ordinary commercial long-dis- 
tance connection there are two tele- 
phone sets connected one at each end 
of the toll line. In railroad-dispatch- 
ing service there may be from two to 
fifty telephones connected to the cir- 
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cuit at the same time. It is perfectly 
possible for all the stations along a line 
to listen-in whenever they desire and 
often a dispatcher calls in five or six 
to give orders. These conditions have 
necessitated a special circuit and spe- 
cial apparatus. 

The receivers used are of a high-im- 
pedance type and are normally directly 
across the line in series with a con- 
denser. When the operator wishes to 
talk, however, he presses the key 
shown. This puts the receiver across 
the line in series with a retardation 
coil and in parallel with the secondary 
of the induction coil. It closes the 
transmitter-battery circuit at the same 
time through the primary of the induc- 
tion coil. 

The retardation coil is for the pur- 
pose of preventing excessive side tone 
and increases the impedance of the re- 
ceiver circuit which is a shunt on the 
induction coil. The coil, however, al- 
lows sufficient current to flow in the 
receiver so that the dispatcher can in- 
terrupt while the operator is talking. 

The key used to close the transmitter 


battery is operated by hand and is of 


a non-locking type. It returns to nor- 
mal automatically when released by the 
operator. In some cases a foot switch 
takes the place of this key, it being 
considered more convenient. The usc 
of a key of some kind here is absolute- 
ly essential for the successful operation 
of such a eircuit and it has not been 
found objectionable. It takes only a 
short time for operators to become used 
to it. 

Equipped with such apparatus the 
way station, the little blocking cabin 
set down in a stretch of woods, the 
tower have all become more real to the 
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FIG. 5.—WAY-STATION EQUIPMENT ON 
CHESAPEAKE & OHIO RAILROAD. 


men in them and the man who is giving 
orders. A human voice is on the wire 
now instead of a series of clicks and 
both the dispatcher and the operators 
have begun to enlarge their acquaint- 


ance. 
(To be continucd.) 
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Western Union Surplus Decreased. 

As a result of a recent auditing of 
the books of the Western Union Tele- 
graph Company the surplus has been 
reduced from $18,867,461 to $7,733,692. 
Price, Waterhouse & Company, who 
made the report, stated that the reduc- 
tion was made necessary by the fact 
that proper allowances had not been 
set aside for depreciation. 
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Switching Telephone Messages. 

At a recent meeting of the Federated 
Improvement Association, of Los Ange- 
les, Cal., certain resolutions were passed 
relating to the betterment of the tele- 
phone service in Los Angeles. These 
will be brought to the notice of the city 
council with a request for action. 

One of the resolutions, which is of 
more than local interest, is as follows: 


Whereas, There are two telephone com- 
panies operating in the City of Los Angeles; 
and 

Whereas, It is for the public interest that 
the greatest possible service and use be se- 
cured from said systems; therefore, be it 

Resolved, That we hereby petition the 
Honorable Mayor and City Council that all 
necessary steps and action be fmmediately 
taken to secure the switching, transfer and 
interchange of telephonic messages from 
one company to the other, and that said 
companies be compelled to install all neces- 
sary apparatus therefor; and be it further 

Resolved, That if both said companies do 
not agree in writing on or before September 
30, 1910, to voluntarily make such switching 
of messages from one company to the other, 
then that the Honorable Council at the next 
election in November submit to the electors 
of this city the proposition of whether or not 
the citizens will agree to use exclusively the 
telephones of one company, and, if so, which 
company will be preferred, so that a decis- 
ion may be made. 


——— 


A New Wireless Record. 

With the receipt of several messages 
a short time ago the Marconi Wireless 
Telegraph Company cstablished a new 
record for long-distance wireless trans- 
mission. 

The officials of the company in New 
York were informed in a dispatch from 
London that Mr. Marconi, who is now 
in the Argentine Republic, had success- 
fully received signals direct from 
Glace Bay, Nova Scotia, and from Clif- 
den, Ireland, at the high power station 
now almost completed in the Argen- 
tine. The distance covered is esti- 
mated at 5,600 miles. 

a a a 
Egyptian Telegraphs Report. 

Vice-Consul-General Edward Bell has 
forwarded from Cairo an official report 
on the workings of the Egyptian rail- 
ways and telegraphs for 1909. This 
may be consulted at the Bureau of 
Manufactures, Washington, D. C. 

— eo 
New Wireless Station. 
It is reported that a new wireless 


‘station will be erected in the near fu- 


ture at Scarborough, Englan 1. 
—eo d 
September Copper Exports. 
Exports of copper for the month of 
September were 31,733 tons, against 
20,057 in September, 1909. 
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-= TELEPHONE SERVICE IN AMER. 
ICA. 


ADDRESS BEFORE THE INTERNATIONAL CON- 
FERENCE OF EUROPEAN TELEPHONE AND 
TELEGRAPH ADMINISTRATIONS HELD AT 
THE SORBONNE, PARIS, SEPTEMBER 4 TO 
11, 1910. 


BY JOHN J. CARTY. 


[During the International Confer- 
ence of European Telephone and Tele- 
graph Administrations, at The Sor- 
bonne, Paris, France, one of the most 
interesting and dramatic presentations 
made before the meeting was that by 
J. J. Carty, chief engineer of the 
American Telephone & Telegraph Com- 
pany, analyzing the features of manual 
and automatic operation of telephone 
circuits and connections. Mr. Carty 
and Charles E. Scribner, of the West- 
ern Electric Company, were invited 
guests of the conference, the United 
States not having regular membership 
in the association. Mr. Carty’s discus- 


sion follows. ] 


In response to your request I shall speak 
upon the question under debate. I will tell 
of conditions-in America, with which I am 
personally familiar, and regarding which I 
have accumulated data covering a period 
of years. I do not presume to speak con- 
cerning conditions in Europe, so that I shall 
be obliged if you will regard what I have to 
say in this light. From your own expert 
knowledge of conditions in Europe, each of 
you will be able to judge how far the expe- 
rience which we have obtained in America 
may be applicable to your own case. 

The subject under discussion is sometimes 
stated as “Tne Manual Switchboard Sys- 
tem versus the Automatic Switchboard Sys- 
tem.” It will be instructive to see what is 
meant by these two terms. 

The term manual) switchboard denotes a 
system whereby the operation of connecting 
two subscribers together is performed by 
hand, and without the employment of au- 
tomatic machinery. 

The term automatic switchboard, on the 
contrary, denotes a system whereby the two 
subscribers are connected together by auto- 
matic machinery and without the employ- 
ment of manual labor. 

I shall ask vou to consider with me for a 
few moments these two systems. 

Let us begin with the so-called manual 
switchboard and make a brief analysis of 
its methods of operation, and by so doing 
we shall find that it abounds in automatic 
features and that in its operation automatic 
labor-saving machinery has been employed 
to an extent which is truly surprising to 
anyone who makes the analysis for the first 
time. You will find that the term manual 
does not correctly describe the system to 


which it is applied, and that the so-called. 


manual switehboard system is partly man- 
ual and partly automatic, and you will find 
that the number of automatic operations 
which takes place in making a connection 
forms a large proportion of the total. 

It would consume too much of your time 
if I should describe in detail each of these 
operations Which is performed automatical- 
ly and each which is performed manually. 
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I shall give a brief outline of them, and 
when once your attention has been drawn 
to this phase of the case, you will have no 
difficulty in making the complete analysis 
at your own convenience. 

The subscriber desiring to make a call 
first takes the telephone from its hook 
and places it to his ear. This is a manual 
act, but one which is necessary in every 
system. Removing the telephone automati- 
cally releases the hook which flies into con- 
tact with several springs, the result of which 
is to set in motion a train of automatic 
apparatus closing the subscriber’s circuit at 
the substation thereby automatically actu- 
ating a relay at the central office. This re- 
lay having been automatically set in opera- 
tion lights a lamp before the operator, who 
thereupon performs a manual act, inserting 
the plug into the answering spring jack. 
This again automatically makes connections 
which accomplish a number of different oper- 
ations, such as disconnecting the line relay, 
and so forth. The operator works her lis- 
tening key and connects to the called-for 
subscriber, This causes a train of automatic 
operations to take place, and then the sub- 
scriber’s bell is rung.. He takes’ the tele- 
phone from the hook, and this automatically 
notifies the operator'that he is at the tele- 
phone. ae 

The reverse of all this takes place when 
the disconnection is made. The subscribers 
hanging the telephonés on their respective 
hooks, thus set in motion a complex train of 
automatic operations, whereby the operator, 
without listening in upon the line or asking 
the subscribers if they are done talking, may 
determine at a glance that the conversation 
is finished, and by the simple operation of 
withdrawing the plugs and allowing them to 
fall automatically into their positions, mech- 
anism is released which automatically re- 
stores the lines to their original condition. 

In the handling of trunk calls, i. e., calls 
between the “A” operator and “B” operator 
in the different offices, another extended se- 
ries of automatic operations is intermingled 
with those which are performed manually. 
In fact, a complete analysis of all the oper- 
ations involved will show that a very large 
proportion of them are performed auto- 
matically. Thus, it will be seen that not- 
withstanding what may be said by the par- 
tisans of the so-called manual system, they 
have, by their deeds, acknowledged that 
there are many advantages in automatic ma- 
chinery; in fact, if we trace the evolution 
of the manual switchboard as exemplified in 
the modern common-battery system, we shall 
find that its progress towards the present 
high state of efficiency is marked by the 
adoption of machinery to perform operations 
which. in the earlicr systems, were done 
by hand. 

In the old type of manual systems, it was 
necessary for the subscriber, in order to 
signal the office, to turn a crank, thus oper- 
ating the magneto generator and throwing a 
drop at the central Office. At first it was 
necessary for the operator to restore this 
drop by hand. Then a plan of automatically 
restoring the drop upon the insertion of the 
plug by the operator was adopted. Finally, 
the drop itself was removed and relays, auto- 
matically controlled by the subseriber and 
bringing into play at the proper time elec- 
tric lights, were substituted. 

A study of the growth from the earliest 
systems to that at present in use shows in 
a very interesting way that the high efficien- 
cy now obtained from the common-battery 
system is largely due to the adoption of 
automatic operations. 

Turning now to the so-called automatic 
system and making but a brief analysis of 
its operation, we find that properly speaking, 
it is not an automatic system, but only partly 
so, and that without the aid of human in- 
telligence at the central office and without 
the employment of operators, it has not been 
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possible to operate it on any substantial 
practical scale. While this is true even in a 
telephonic network with a single central 
office, the full force of the statement ig not 
appreciated until we contemplate the sgo- 
called automatic system as being applied 
to a comprehensive telephone system, such 
as sooner Or later must grow up in every 
country and in every city. 

Let us consider the operations of the au- 
tomatic system in the elementary case of a 
single central office. The subscriber desir- 
ing to send a call must take his telephone 
from the hook and perform a number of 
manual operations, depending upon the char- 
acter of the call he wishes to send. Then 
he must press a button, which if all goes 
well, rings the subscriber desired. 

It has been found in practice, however, 
that this automatic machinery at the cen- 
tral office can be made to give service only 
by the aid of mechanicians constantly in at- 
tendance there. The duty of these mechani- 
cians is not simply to make repairs and re- 
move faults in the ordinary sense of the 
term, for they do more than this. They 
actually assist the machinery to work. By 
the most careful training, some of them be- 
come exceedingly expert, so that with a su- 
persensitive ear, they are able to detect 
when the machinery is going wrong. They 
are equipped with portable telephones and 
transmitters, and when they have reason 
to suspect that the call is not going right, 
they listen in upon the subscriber's line, and 
if the machinery has gone wrong, they as- 
certain from him the number desired and 
operate the machinery by hand, so as to pro- 
duce the desired connection. 

The assistance which they give requires 
them to listen frequently to the conversation 
of the subscribers and to give constant sur- 
veillance to the connections. This super- 
vision is as varied as the character of the 
faults encountered. 

These men, whose presence is essential to 
the working of the system, are, in fact, 
‘“mechanician operators,” In addition to 
these, operators must be employed for toll 
and long-distance work, for answering sub- 
scribers who call for numbers which have 
been changed, and for performing those large 
classes of service requiring human intelli- 
gence, 

In America, wherever you go into an auto- 
matic exchange, so-called, there you will 
find operators employed for these various 
classes of service which I have mentioned, 
and for more which I might give in detail 
if time permitted. In all of these ex- 
changes comfortable operators’ quarters 
are to be found, together with the usual 
provisions of lavatories, retiring rooms and 
other conveniences which are to be found 
in the so-called manual exchanges. 

But it is not in the system in its undevel- 
oped state employing only one central office 
that the manual features of the automatic 
system are to be most clearly discerned. 
In order to see how thoroughly misleading 
is the term automatic switchboard as ap: 
plied to these systems, it is necessary to 
contemplate a telephone system more or 
less highly developed. 

To do this we must consider the tele- 
phone system as a whole, taking into ac 
count all of the circumstances of the case. 
not simply one, or two, or three of them. 
but the whole multitude of factors which 
enter into such a complex problem. 

We must give rigorous attention to 4 
vast amount of data and requirements per 
taining to the traffic upon which the desizn 
of the system is based, and we must take 
carefully into account all of those import: 
ant commercial circumstances which sane 
such a profound, though often unsuspecté 
effect in broadly shaping the results. 

It is only after we have done all of these 
things that we are prepared to begin to 
design the plant of the telephone company 
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or administration. This word plant, which’ 


in the English language is applied to the 
structure constituting the physical property 
of the telephone company, is happily sug- 
gestive in connection with the point I 
wish to illustrate, for it brings to mind the 
the idea of growth, and that in a problem 
such as ours, in order to attain successful 
results, we must contemplate a plant or 
system as it must exist at its different 
stages of development. We are not build- 
ing something which, as it leaves our 
hands today, is in its final form. Each day, 
each month, each year, our plant is growing 
and we must so shape it, and so add to it, 
that as this growth proceeds it will have 
the highest efficiency which may be ex- 
pected of it at each period of time. And 
above all, we must take care that the 
principles upon which this growth is 
planned will be such that when the system 
is fully developed, it will be working at its 
nighest efficiency. 

Our view is not comprehensive if it is 
confined to the central-office switchboard 
alone. We must always have in mind, that 
while this is a vital part of the system, it 
is by no means all, and that considering 
the telephone investment as a whole, the 
money invested in central-office switch- 
boards is a relatively small part of the 
total. 

In our American practice we have for 
vears endeavored. and I may say with 
substantial success, to take this view of 
the situation. In my office there is a large 
sub-department devoted to the study of 
the question from the standpoint of sub- 
ways and cables; another for buildings; 
another for all telephone apparatus, in- 
cluding central-office switchboards; anoth- 
er and very large department working up- 
on the traffic parts of the problem; one 
devoted to development studies relating to 
growth of population and stations and kin- 
dred subects; and still another whose sole 
duty it is to make fundamental plans based 
upon all of these data put together and co- 
ordinated. 

These fundamental plans being based 
upon all of the factors in the case provide 
in outline for the location and number of 
the underground ducts and cables, the lo- 
cation and size of the central offices, and 
the size of the central-office switchboards. 

It is obvious that if to serve the needs 
of a given locality, it is necessary at the 
present time to put underground a single 
duct, it would be a mistake to limit our con- 
struction to the immediate needs of today, 
provided, as is nearly the case, further 
growth is to be expected. Some provision 
for the future must be made. How many 
ducts, therefore, we should put down in 
advance of the immediate needs is a very 
important engineering and economic prob- 
lem. If but one duct is put down now, and 
another one is needed the following year, 
manifestly a waste of money will be in- 
curred, due to removing the pavements and 
making a new excavation the following 
year. To provide for the future, therefore, 
by adding duct by duct and digging up the 
Streets each time a new duct is needed, 
would cause a great waste of money. 

On the other hand, to take an extreme 
case, if a sufficient number of ducts were 
put down to provide for the needs of 100 
years in the future (even assuming we 
could forecast correctly for such a long 
period), another waste of money would take 
place, for the interest -and other annual 
charges upon the construction which must 
remain unproductive for sO many years 
would more than offset the saving which 
would be made by avoiding the repeated ex- 
cavations. 

We must choose, therefore, in our con- 
struction, some point between these two 
extremes. . 

In the plans which we have made for 
New York and for other cities in America, 


it has been found. ah things considered. 
most economical when building new sub- 
ways to plan for a period of somewhere be- 
tween fifteen and twenty years ahead. 
Such considerations as these have guided 
us in making fundamental plans for New 
York City, which so far as buildings and 
subways are concerned, are intended to 
form a general guide for our construction 
work which is to take place each year for 
the next twenty years. These plans are 
nct speculative or paper plans, but we ex- 
press our confidence in them by following 
them in the construction which we do each 
year, putting down not only that which is 
needed for today, but that which after most 
careful studies, represents our best judg- 
ment of what will be required during a pe- 
riod of twenty years. 

It should not be understood, however, 
that we can forecast with precision the re- 
quirements for so long a period ahead, but 
we have worked with these fundamental 
plans now for sO many years that we know 
that they form a trustworthy guide, provid- 
ed that they are continually kept under re- 
view and modified each year as the exi- 
gencies of growth demand. 

If it would not take me too far away from 
the subject under debate, I could show to 
you in many interesting wavs the vast sums 
of money which we have saved because of 
these fundamental plans and how absolute- 
lv essential they are in enabling us to ex- 
pend most economically the enormous sums 
of money which we annually put into our 
plant. For example, our expenditure for 
new construction during the first six months 
of 1910 is more than $21,000,000. 

With such plans before us for a given city, 
we are able to study the probable condi- 
tions of the plant at each period of its 
growth. and with such a guide we are de- 
terred from installing a switchboard or other 
system, however suitable it might seem 
to be at the moment, that would not be 
capable of growing jnto that form and to 
that magnitude which would be required of 
it by the conditions which it must encoun- 
ter before its life has expired. 

Some idea of these conditions at New 
York so far as thev are affected by mag- 
nitude may be obtained from the follow- 
ing data. The fundamental plans for that 
city. not including the vast suburban region 
outside of the municipal limits of Greater 
New York, provided in 1900 for a system of 
51.398 telephone stations, served from forty- 
three central offices, the population of the 
city being 3,437,000. In 1910 the plans 
provide for 376.000 stations, served from 
fifty-two central offices, with an estimated 
population of 4,800,000. In 1930 the plans 
provide for 2,142,000 stations to be served 
from 109 central offices, with an estimated 
population of 8,800,000. 

Without any commentary whatever these 
figures at once put us on our guard against 
the grave danger of assuming, even if the 
so-called automatic svstem was suitable for 
a small number of subscribers, that it would 
be a proper thing to employ in New York 
or any other city where it is expected that 
a proper development of the telephone will 
take place. This feeling of caution is 
strengthened when we consider that in the 
neighborhood of New York City, there is a 
vast suburban region intimately connected 
with it telephonically and served by a very 
great number of central offices connected 
by a plexus of trunk lines. But there is 
more than this which we must take into 
account when we are studying this auto- 
matic system as applied to America. It 
is the grand ideal of Theodore N. Vail, the 
founder of the telephone enterprise in 
America and still its active head, that we 
shall provide universal] service. That is, 
that each person, firm or company in the 
United States that ought to have a tele- 
phone shall be provided with one, and that 
any person so provided wherever he may 
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be located, can within a reasonable time 
be connected to the telephone of any other 
subscriber and talk satisfactorily. 

This is not a mere dream, We have done 
solid continuous work upon it for more than 
thirty years and now with rapid strides it 
is proceeding to fulfilment. At the present 
time an enormous amount of toll-line busi- 
ness takes place between New York City 
and the territory tributary to it for thirty 
niles around. In ninety per cent of this 
business the connection is made in an aver- 
age of thirty-eight seconds, and in the re- 
maining ten per cent the average is about 
eighty seconds. In all of these cases the 
transmission conditions are so planned that 
the subscriber may converse with ease. A 
local call is accomplished in less time, re- 
quiring only twenty-two seconds where but 
one Office is involved, and slightly more be- 
tween two offices. 

These figures which I have given include 
the elapsed time from the receipt at the 
central office of the subscriber's signal on 
the lamp until he is connected with and is 
talking to the called-for subscriber. But to 
establish a universal service requires work- 
ing over much greater distances than this. 

We already have an effective long-distance 
service through underground cables of the 
Pupin type from New York to Philadelphia 
(ninety miles) and good talking with 
prompt connectious is an every day mat- 
ter between New York and Boston (235 
miles), Our long-distance wires extend to 
Chicago and other more distant western 
cities, and to Washington, Baltimore, At- 
lanta and other places in the Far South. At 
the present tinie we are extending an under- 
ground cable of the Pupin type from New 
York to Washington (235 miles) and are 
making surveys and plans for an extension 
from New York to Boston. More than this. 
by the adoption of phantom loaded over- 
head circuits between New York and Chi- 
cago, and by similar extensions westward 
as far as Omaha and thence to the Rocky 
Mountains, we expect by the first of Jan- 
uary next to have so greatly extended our 
“long-distance” frontier that conversation 
may be held between Denver, Colo., and 
New York City, a distance of 2,200 miles. 

I have mentioned these things to give a 
suggestion of the intricacy and magnitude 
of the system for which switchboards must 
be provided and to bring out strongly the 
point of view from which we must judge 
the capabilities of this so-called automatic 
system. Our problem is national, not pa- 
rochial—it is indeed even international as 
your presence here today so eloquently tes- 
tifies. s 

We must provide for the public a compre- 
hensive system of which switchboards form 
only a part; and which shall be suitable not 
only for today, and for this year and for the 
next, but which shall be at its best obtain- 
able efficiency during each period of its en- 
tire life. These things we must do if we 
are to avoid stupendous blunders and enor- 
mous reconstruction costs. 

We must regard our growing plant as the 
landscape architect views the subject mat- 
ter with which he works. He must plant his 
trees and shrubs not with a view to the im- 
mediate results, but he must have in mind 
the space which will be occupied, and the 
shape and character of his plantation as it 
grows to maturity. He must leave room 
for his trees to grow and must have in his 
mind at the beginning the total effect which 
he desires to produce. So it is with us. We 
must not install a system because of its 
fancied immediate attractiveness, if we 
can discern, by looking into the future, that 
its growth must be stunted and that it can- 
not survive the cold winters of practice. We 
are planning a magnificent park with its 
groves of trees and shrubs. We are not 
raising vegetables. We are planting ave- 
nues of oaks, not a bed of mushrooms. 

It is with such thoughts as these that we 
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have studied the question of different types 
of switchboards in America, and when thus 
considered, it is surprising to see how many 
of the features of the so-called automatic 
systems fail to apply to the conditions of 
practice. Among these conditions with us 
is the necessity of providing private-branch 
exchange service. This is done by locating 
at the subscriber's premises a switchboard 
provided with trunk lines extending to the 
central office and with a number of stations, 
sometimes a very large number, located in 
different parts of the subscriber’s premises 
and connected with the private-branch ex- 
change. Some of these private-branch ex- 
changes have as many as 1,200 stations con- 
nected with them. This number, however, 
is exceptional. 

By means of this private-branch exchange 
system a most satisfactory method of giving 
local connections throughout the different 
parts of the subscriber’s premises is provid- 
ed and from any of these stations, by means 
of trunk lines to the central office, connec- 
tion can be had to any other station in the 
entire telephone system, whether it be 
reached by local, suburban or long-distance 
trunk lines. 

Notwithstanding the work that has been 
done and all the claims that have been 
made, no practical way has been discovered 
for doing away with the operators at these 
private-branch exchanges, and the outlook 
for a practical solution meeting all of the 
plant, traffic and commercial requirements 
is so discouraging that at the present time 
the best opinion is that nothing but failure 
in this respect is to be expected. It should 
not be understood that at each of these 
private-branch exchange switchboards, there 
is an Operator solely devoted to handling 
telephone calls. While this is the case in 
the larger installations, in the smailer ones, 
of which there is a very large number, the 
switchboard is operated by a clerk or some- 
one who has also other duties to perform. 

This private-branch exchange development 
forms one of the most satisfactory and im- 
portant features of the telephone in America. 
Some-idea of its popularity and the magni- 
tude which it has attained and is expected 
to attain will be gathered from the fol- 
lowing figures. In 1900, New York City had 
a total of 1,050 private-branch exchange 
switchboards, located at subscribers’ prem- 
ises and serving 12,650 stations, connected 
with them. In 1910, there are 11,960 private- 
branch exchange switchboards, to which 
there are connected 162,560 stations. In 1930, 
as a result of our studies of this subject, 
we are planning for 88,400 private-branch 
exchange switchboards, having connected 
with them a total of 1,079,000 stations. These 
figures have a deep significance. They show 
that in the carrying out of plans upon which 
construction work is now being done, that 
we Shall reach a point where more than half 
of the stations connected with the New York 
City system would require to be handled by 
operators, even if automatic switchboards 
were installed at the central office. But 
more operators than these would be required 
in an automatic system applied to New 
York. Large numbers of toll operators 
and of long-distance operators and monitor 
operators and operators for many other class- 
es of service would be needed. 

I have not before me a computation as to 
the total number which would be required 
in the system which we are planning, but 
some years ago a careful study was made 
with a view to seeing how far the automatic 
system might be advantageously used in 
New York City at that time. It was then 
found that, counting private-branch exchange 
operators and the central office operators, 
‘ne so-called manual system would require 
13.000 operators, and that in the so-called 
automatic system, leaving out of account the 
“mechanician operators,” there would be re- 
quired 10,000 operators. 

We have studied this automatic system 


not Only in connection with its application to 
large cities, but also when applied to an 
entire state. For this purpose a thorough 
study was made of the telephone system 
of the State of Connecticut. This study 
was made by a large staff of most compe- 
tent engineers and consumed several months 
in the making. The result of this was to 
show that at the time the study was made, 
if we counted all of the private-branch and 
other Operators needed with the manual sys- 
tem, there was a total of 892 required. A 
similar careful study showed that if the auto- 
matic system were installed 600 operators 
would be needed, not counting the “mechan 
ician operators.” 

All these things show that the automatic 
system, Which nas so many alluring features 
about it when its application to simple con- 
ditions is considered, becomes more and 
more unsuitable as the plant grows. Even 
when the automatic system is applied to the 
simple case of a single office district we have 
yet to find an instance in which the total 
annual charges lying against it are less than 
the manual. 

I am aware that statements have been 
made by the partisans of the automatic sys- 
tem purporting to show that the annual 
charges on that system are much lower than 
on the manual. We have analyzed the con- 
ditions of these cases and found the com- 
parison was not made upon a fair basis. 
Where these automatic systems have been 
installed, they have taken the place of ob- 
solete or inefficient manual systems and the 
comparison has been made between an auto- 
matic switchboard of the most efficient type 
known and a manual switchboard of a very 
defective type. In some cases the compari- 
son has been made between the best type of 
automatic and the very poorest known type 
of manual switchboard. It is not surprising, 
therefore, that from such comparisons, fig- 
ures could be obtained which would appear 
to favor the automatic. We have been at 
great pains and expense to make these còm- 
parisons on a proper basis and in a thorough 
and fair manner. 

We have made studies in a number of cit- 
ies in America, taking into account the fac- 
tors of operating maintenance, depreciation, 
taxes, insurance and so forth. In every case 
we found that the annual charges were in 
favor of the so-called manual system. 

I think enough has been said to show that 
the automatic system properly considered, 
does not do away with operators, does not 
operate without the constant surveillance of 
skilled mechanicians, and that it is in truth 
not an automatic system at all, but merely 
one form of semi-automatic system, of which 
the so-called manual is another. 

By such considerations as these we are 
led to a point from which we can approach 
our subject with a mind freed from bias. 
By so doing we clearly see that we have not 
to do with a partisan controversy about man- 
ual switchboards versus automatic switch- 
boards. We have before us a broad question 
in telephone engineering, requiring for its 
solution a clear apprehension of a host of 
subjects pertaining to the plant, traffic and 


commercal activities of the company or ad-. 


ministration. It is a grave mistake to re- 
gard our problem as being one for the mech- 
anician only. It is much broader and deeper 
than this, involving important questions of 
political economy. 

Having stripped our question of its verbal 
disguise, we see that the two systems are 
not so antagonistic as would at first ap- 
pear. They both stand upon this common 
ground: each recognizes the importance 
of manual operations guided by human in- 
telligence; each recognizes the importance 
of automatic machinery; each system em- 
ploys both agencies; each system is semi- 
automatic. 

We are now prepared to formulate the 
question anew. We see that it becomes a 
problem of dividing the total operations to 
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be performed, in such a manner that labor 
guided by human intelligence shall be em- 
ployed where it is most effective, and that 
automatic machinery shall be employed 
where it is most effective. Properly stated, 
therefore, our question is “What is the best 
type of semi-automatic switchboards?” 

The so-called automatic system, as I have 
shown, is found unsuitable for the demands 
of a comprehensive system. The so-called 
manual system has been tested by the most 
severe demands of a system composed of 5,- 
000,000 telephones, and it has been found to 
answer every substantial requirement. By 
its means we are today giving an excellent 
service and our studies of the future require 
ments show that if nothing better is attain- 
able, we can, with the manual system, sup- 
ply in a satisfactory manner all the demands 
of the public. 

But it would not do for us to rest content 
with this. We must at all times strive for 
improvements. These are the traditions of 
the American Telephone & Telegraph Com- 
pany, added to which are the specific orders 
from President Vail frequently reiterated, 
that we must constantly seek for improve- 
ments so that we may at all times when it 
is reasonable and practicable, place at the 
disposal of the public that system which 
solid experience has demonstrated tó be 
the best. 

Pursuant to this policy we have spent hun- 
dreds of thousands of dollars in experiments 
and investigations pertaining to the subject. 

We have after many years of work, devel- 
oped and are now installing at New York 
for an experimental demonstration, a system 
which is avowedly semi-automatic and not 
disguised under another name. The advo- 
cates of this system contend that it is a 
mistake to place, as is done in the so-called 
automatic system, complicated automatic 
machinery at each substation. (A substa- 
tion is any telephone set at the subscriber's 
premises which may be connected to the cen- 
tral office). They favor the use of a sub- 
Station instrument identical with that em- 
ployed in the so-called manual, and they as- 
sert that this instrument is really much 
more automatic than the instrument em- 
ployed in the so-called automatic system it- 
self, 

We must admit that there is much force 
in this statement, for an analysis of the oper- 
ation of the two instruments shows that the 
manual operations required at the automatic 
Station are several times more numerous 
than at the manual station. In fact all of 
the manual operations required at the man- 
ual station are also required at the automatic 
station. To these must be added at the au- 
tomatic station a number of other manual 
acts, depending upon the character of the call 
to be sent. 

It is further asserted that the apparatus 
at the automatic substation is complicated 
to a high degree, whereas at the manual sta- 
ion it consists of simple elements, and that 
in consequence of this, with the vast multi- 
plication of stations which must take place 
in a successful telephone system, the auto- 
matic system would be placed at a great 
disadvantage. 

In this semi-automatic system about which 
I am now talking, a counterpart of the auto- 
matic apparatus which is required at each 
subscriber’s station in the automatic system, 
is placed at the cenral office. Thus one 0 
these pieces of apparatus is required for 
each “A” operator’s position instead of One 
for each substation on the subscribers 
premises. This greatly reduces the number 
of complications, and one of them being Te 
quired for each operator’s position only, 
much more money is available to be ex- 
pended upon its construction. Hence it can 
be made with great precision and so as tO 
give much more reliable working. Further- 
more, these pieces of apparatus being at the 
central office, they are under the constant 
care of expert maintenance employees, who 
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can instantly substitute a spare apparatus for 
one which should become defective. 

It is contended on behalf of this semi-au- 
tomatic system that the “A” operator’s po- 
sition (the “A” operator is the one who an- 
swers the subscriber in the first instance), is 
a point at which human intelligence is need- 
ed, because of the numerous exigencies of 
the service. I have carefully looked into this 
statement, and I am much impressed with 
the force of the reasons given in support of 
it. While the position of the “A” operator 
seems to be one where human intelligence is 
required, it is not so at the position of the “B” 
operator (the “B” operator is the one who 
receives the trunk call from an “A” operator 
at another office). When the work of this 
“B” operator is analyzed it will be found the- 
oretically that it can all be done by machin- 
ery and that the work to be performed 
does not require human intelligence. Con- 
sequently, in this semi-automatic system, all 
of the “B” operators are eliminated and ma- 
chines substituted. This very greatly reduces 
the total number of operators required, and 
if the machinery can be made to work satis- 
factorily, it is believed that greater precision 
of working will be attained. This expecta- 
tion is based upon statistics which show that 
a large part of the errors made at the central 
Office take place between the “A” operator 
and the “B” operator. 

As the pieces of automatic apparatus need- 
ed in the semi-automatic system at the “A” 
operators’ positions in the central office are 
relatively small in number, it does not se- 
riously increase. the total expense to design 
and construct them with the greatest care 
and with the best workmanship, so that the 
utmost degree of precision may be obtained 
in their working. On account of the enor- 
mous number of such pieces of apparatus 
which would be required if they were dis- 
tributed at the subscribers’ premises, one 
for each telephone station, as is required in 
the automatic system, the same high degree 
of design and workmanship cannot be ap- 
plied, because the costs would be multiplied 
exceedingly. Hence in respect to these vital 
parts of the two systems, the automatic sys- 
tem must always stand ata disadvantage. 

The result of this has been to produce for 
the semi-automatic system an apparatus op- 
erated by a keyboard similar to that used on 
the typewriter. Working with such a key- 
board, it has been experimentally demon- 
strated that the “A” operator can handle a 
very much greater number of calls than she 
could in the so-called manual system. This 
fact greatly reduces even the number of “A” 
operators. 

The advocates of this system contend that 
they have made the best division of labor, 
the best distribution of automatic machinery, 
and that they can attain a higher degree of 
efficiency and much lower annual costs than 
are attainable with either the so-called man- 
y system or the so-called automatic sys- 
em, 

Engaged upon this study and upon these 
experiments we have had a corps of capable 
engineers and experimentalists working for 
years, and I feel warranted in attaching 
great weight to their favorable expectations. 

Soon after my return to America, I hope 
to be present at the opening of the semi- 
automatic switchboard, and until we have 
obtained the results of this working, there 
i8 not much more that I can profitably say 
upon the details of the subject. 

In conclusion, the situaticn as I view it, is 
as follows. The so-called automatic system 
is not, in fact, automatic; it is only partly 
so. It has been fairly and exhaustively 
Studied and found to be unsuitable for the 
comprehensive demands of our present serv- 
ice, and more and more unsuitable when con- 
sidered with respect to the demands of the 
future, 

The so-called manual system has success- 
fully withstood the severe demands of a 
system comprehending 5,000,000 telephones 
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and all of our careful studies with respect 
to future growth have shown that if nothing 
better were obtainable, it would furnish to 
us a means whereby we could supply an ex- 
cel.ent universal service to all the people of 
the United States. 

As I have already stated, a third system, 
frankly called a semi-automatic system, is 
about to be practically tried. If the expec- 
tations regarding it are realized, it will ‘be 
a system more efficient and more economical 
than either the so-called manual or the so- 
called automatic. 

Betore leaving this subject, I wish to speak 
briefly upon one point. it has been said by 
some that we have not generally adopted 
tLe so-called automatic system, because we 
have been deterred by the large expenditure 
of money which would be required. 

I shall promptly show you that there is no 
truth in this. The history of the telephone 
in America has been that of rapid change 
trom one system to another, as soon as im- 
provements have been demonstrated. Pur- 
suant to this policy, the plant at New York 
has been constructed and reconstructe 
three times. A similar story is to be tol 
of the rest of the country. Our company 
has been so conservatively financed and our 
administration has been so keen to adopt 
new improvements, that ample depreciation 
funds have been accumulated so that just 
as soon as it is demonstrated that a better 
switchboard system is available, we are 
prepared to begin its installation and pro- 
ceed with the utmost practicable speed to 
make the change. All of this could be done 
without the slighest disturbance in our finan- 
cial arrangements. , 

While there rests upon us the responsi- 
bility of adopting as soon as it is practicable 
and reasonable to do so that which is best, 
there is a corresponding and most serious 
obligation of not throwing away what has 
been demonstrated to be a thoroughly efħ- 
cient system, without having it conclusively 
demonstrated that there is something better. 
I do not see anything in the present state 
of affairs which need give any company 
or any administration any concern with re- 
spect to the possibilities of a sudden change, 
for even if it were demonstrated that a bet- 
ter system were now available, it would be 
impossible, taking into account the manu- 
facturing and engineering resources of all 
the world, to make the change except in a 
gradual manner. We have already had so 
much experience with such changes that we 
know how they must take place. They 
are accomplished by a process of gradual 
evolution and not by sudden revolution. 

In every administration there are from 
time to time switchboards which have been 
worked for the full period of their life. 
These must be replaced in any event, and 
when such cases arise, the new type of 
switchboard is installed. This does not 
involve the abandonment of apparatus hav- 
ing further usefulness. There are also con- 
stantly arising cases where new installa- 
tions must be made. These can be installed 
on the new plan. Obviously, this does not 
require that any existing apparatus be 
thrown away. The manufacturers and the 
administration staffs would find themselves 
so fully occupied with this work that they 
would not for some years be able, even if 
it were desirable, to disturb those central 
offices in which the switchboards have 
many more years of life. It will be found 
that by the time the old switchboards have 
been replaced and the new ones installed, 
those switchboards which have had to be 
removed in advance of the expiration of their 
life would be few, and in those cases the 
work would not be anticipated by a great 
many years. Even where a switchboard is 
removed before its life has expired, this 
need only be done when it is found best, all 
things considered, to replace it by a new one 
rather than to continue it in service. There 
is nothing in this situation which demands 
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a headlong rush, so without wasting any 
time, we should proceed with deliberate 


care. 
We, who are charged with the great re- 


sponsibility of rendering such an important 
service to the public, cannot be justly criti- 
cised if we refuse to be carried away by the 
enthusiasm of manufacturers and inventors 
and thus to be led into a wholesale ana 
probably disastrous experimentation upon 


the public. 

In America we have pursued this subject 
for many years with the utmost diligence. 
An important practical demonstration 18 
about to be made. We cannot foretell the 
answer, but we must accept it whatever it 


may be. 

I have told some of the things we have 
done. It has been our constant aim to keep 
an open mind and to be free from bias. We 
are seeking only the truth and from that 
we have nothing to fear. 

—— eo 
Transcontinental Telephony Predicted. 

In a recent address before the Tele- 
phone Society of New England, J. J. 
Carty, chief engineer of the American 
Telephone & Telegraph Company, stat- 
ed that the engineering resources of the 
Company are being exerted to establish 
telephonie communicatior between the 
Atlantie and Pacifie Coasts. 

The first improvement in the long- 
distance art was the = substitution of 
copper for iron line wires. The trou- 
bles from slack in the soft copper were 
eliminated by using hard-drawn copper. 
This and the improvement of the trans- 
mitter gave a great increase to the 
range of long-distanve communication. 
Next came the use of Pupin load coils, 
but these could for a long time not be.. 
adapted to No. 8 wire circuits, which 
would have to be used in transecontinen- 
tal work, until the insulation of the 
lines was greatly improved through the 
use of porcelain insulators and better 
bridle wire upon them. It was then 
found that loaded circuits could not be 
phantomed, but this has just been ac- 
complished and now it is also possible 
to load phantom circuits. 

As a result two No. 8 circuits are 
now being loaded between New York 
and Chicago. Between Chicago and 
Omaha is a No. 8 circuit that is to be 
loaded. Between Omaha and Denver 
two No. 8 circuits are being strung; 
these are to be loaded and phantomed. 
Thus in the near future there will be at 
least one continuous loaded No. 8 cir- 
cuit between New York and Denver. 
Over two-thirds of this long stretch 
there will be two No. 8 lines that are 
to be phantomed so as to give in effect 
an additional No. 6 line. The extension 
of these long-distance lines between 
Denver and San Francisco is a not re- 
mote possibility. 
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FINANCIAL REPORTS OF ELEC- 
TRICAL COMPANIES. 


CUMBERLAND TELEPHONE. 

The report of the Cumberland Tele- 
phone and Telegraph Company for the 
month of August and eight months 
ended August 31 compares as follows: 


1910. 1909. 
AUBUSt BOSS 4.262 wads $ 571,855 $ 522,544 
EXpenSeS 2... cece eeu c we eee 322,490 300,979 
AUBUSE: Net cacus ae ds see ess 249,365 321,564 
CONSYTROS. akin edsne ne ira wees 49.603 41,938 
August surplus ........... 199,762 179,625 
Kight months’ gross........ 4,593,420 4,224,300 
EXPENSES socion oo Eana 2,560,117 2,419,537 
Eight months’ net........ 1,943,303 1,804,792 
CRATEOS: via ne So ebe ews ewes 385,937 . 338,926 
Bight months’ surplus..... 1,557,366 1,465,855 


NASHVILLE RAILWAY AND LIGHT, 

The report of the Nashville Railway 
and Light Company for the month of 
August and eight months ended August 
31, 1910, compares as follows: 


1910. 1909. 
August gross ...........0.6. $ 146,038 $ 138,194 
Expenses and taxes......... 87,748 $3,522 
August net ...........0-. 58,290 54,672 
Charges and depreciation... 37,758 37,162 
August surplus .......... 20,531 17,509 
Fight months’ gross........ 1.178.539 1,110,784 
Expenses and taxes........ 688,47 662,685 
Eight months’ net........ 490,068 448,099 
Charges and depreciation... 304,160 295,493 
Eight months’ surplus 185,908 152,606 


NORTHERN OHIO TRACTION. 

The report of the Northern Ohio 
Traétion and Light Company for the 
month of August and eight months 
ended August 31 compares as follows: 


1910. 1909. 
August @roSS .........e00ee: $ 263.149 $ 231,061 
Expenses and taxes........ 25,832 115,724 
August net ...sssn rege sa eni 127,316 115,337 
Charges Givsade ee ra a 43,496 43,703 
August Surplus ........... 83,820 71,634 
Eight months’ gross........ 1.612.504 1,432,015 
Expenses and taxes........ 892,001 784,740 
Eight months’ net........ 720,508 647.275 
Charges 2 a.ud oxedyataaiae ia 346,769 350,414 
Eight months’ 296,861 


Surplus...... 3,737,734 


CHICAGO CONSOLIDATED TRACTION. 

The Chicago Consolidated Traction 
Company reports for month of May: 
gross, $223,858; net, $16,730; twelve 
months’ gross, $2,525,892; net, $318,- 
764; balance available for interest after 
deducting taxes and amounts due un- 
derlying receivership, $99,242. The in- 
terest requirements aggregate $662,510. 
The receiver’s balance sheet as of Mav 
31, 1910, shows assets $887,483, includ- 
ing $119,807 eash. Accounts payable, 
$207,999. 


LAKE SHORE ELECTRIC. 

The Lake Shore Electric Railway 
System reports for the month of August 
and eight months compared as follows: 


1919. 1909. 
ANRUSt grOSR cee eee eee eee $ 139,896 $ 130,993 
Expenses and taxesS........ 59,962 55,622 
ANgUSt NEL haga deduce et eeciets 79,933 76,170 
CHEPEROS 444045 Peas dees tees 34,718 33,852 
Angust surplus ........... 45,214 41,318 
Eight months’ gross........ 798,655 © 726,854 
Expenses and taxeS........ 418,743 389,849 
Light months’ net ......-. 179,911 337,005 
CITEC S sorser ee aaa Eh 278,080 274,288 
Eight months’ surplus ... 101,831 62.716 
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DETROIT UNITED RAILWAY. 
Detroit United Railway’s report for 
August and eight months compares as 
follows: 


August 1910. 1909. 
GrOSS segete e E E eee ss $ 899,014 801,100 
Operating expenses ........ 587,863 507,002 
INGE. orai Saks a AA teas 311,151 294,098 
Other income ............06- 15,514 12,693 
Total income ............... 326,465 396,791 
Charges and taxes .......... 178,463 162,998 
SUTDIUS cs deervss eee anen ese 148,002 143,793 

January 1 to August 31: 

GYGSS sheet toned ae catia a a a a anA $6,181,680 $5,211,613 
Operating expenses ........ 3,945,373 3,224,681 
Net aive en es ben wage an 2,236,307 1,986,932 
Other income .............. 102,063 96,442 
Total income ............0.8. 2,338,370 2,083,374 
Charges and taxes.......... 1,332,318 1,251,383 
Surplus 831,991 


Ea N E E ses as 1,006,052 


MASSACHUSETTS ELECTRIC COMPANIES, 

The report of the Boston & Northern 
and Old Colony Street Railway com- 
panies for the nine months ended June 
30, 1910, follows: | 

Boston & Northern—Gross, $3,432,- 
901; net, $1,102,189; other income, 
$1,771; total income, $1,103,960; 
charges, $813,349; surplus, $290,611; 
dividends, $242,572; surplus, $48,039. 

Old Colony—Gross, $2,141,043; net, 
$686,781; other income, $90,923; total 
income, $777,704; charges, $526,385 ; 
surplus, $251,319; dividends, $242,544 ; 
surplus, $8,775. 


MANILA ELECTRIC. 

The Manila Electric Railroad and 
Lighting Company reports gross earn- 
ings for six months ended June 30 last 
of $626,473, against $534,792 and net of 
$313,277, against $242,046 in the same 
period last year. During the first eight 
months of the current vear gross earn- 
ings of the company amounted to $846,- 
723, operating expenses $428,246 and 
net earnings $418,477, an increase of 
$87,430 over the corresponding period 
of the vear previous. 


UNITED RAILROADS OF SAN FRANCISCO. 

In its listing application of the New 
York Stock Exchange the United Rail- 
roads of San Francisco submitted the 
folowing income account for the six 
months ended June 30, 1910: Total 
gross earnings, $3,754,860 ; total general 
expenses, $2,178,946; taxes, $220,100; 
operating expenses and taxes, $2,399,- 
046; net earnings, $1,355,813; other in- 
come, $92,263; total income, $1,448,077 ; 
total deductions from income, $34,578 ; 
net income, $1,413,499; total fixed 
charges, $1.203,518; surplus for period, 
£209,980, 


BOSTON ELEVATED. 
Owing to the compulsory change in 
the fiscal vear of all Massachusetts 


Vol. d7—No. 16 
strect-railway companies, the report of 
the Boston Elevated Railway Company 
for nine months ending June 30 is com- 
pared with previous full fiscal year end- 
ing September 30, as follows: 


#1910. 1909. 

GTOSS ieoor ena o aeea a $11,383,686 $14,493,853 
EXpenseS .o50-o sw se nak eae 7,321,296 9,488,484 
Net Gin ace ae vae nee en Paes 4,062,390 5,005,269 
Other income ............ 138,168 a. 

. Total income 6046546444 04. 4,200,558 5,005,365 
Çħarges <acoeukene nen eie 3,589,342 4,163,951 
Surplus „esesassssssosses 611,116 841,417 
Dividends ....essssesssssse 598,500 802,503 
Surplus scacs ates an aewdes 12,616 38,941 


*Nine months ended June 30, 1910. 


AMERICAN RAILWAYS COMPANY. 
The American Railways Company has 
issued its pamphlet report for the year 
ended June 30, 1910. 
The income account compares as fol- 
lows: | 


1910 1908 

Income from subsidiary com- : 
panies ,....sssessee ; atone $ 625,164 $ 468,602 
Miscellaneous income ...... 70,514 58,40. 
Total income .......-...005- 693,678 527,114 
Deductions: l 
General expenses ......... 4,407 atu 
Interest funded debt........ 325,209 206,325 
Taxes and miscellaneous... 10,768 Ji 
Total deductions .........+- 340,385 216,355 
Net income ...60.cs cee eee ee 353,273 810.5 
Dividends paid ........-..-- 342,073 805.100 
Surplus: 24 orere eidar es see 11,221 T 
Previous surplus .....s..... se an 
SUTPIUS .....ess»ss»soeos , vf 4 : 
Total surplus .... O45 024 0472 


Surplus Jan. 30.....ssees... 


UNITED RAILWAYS OF ST. LOUIS. 
The report of the United Railways of 
St. Louis, for the month of August and 
eight months ended August 31, com- 
pares as follows: 


1910 ; 1908. 
952 Soo 
August groS8 .......eceeeee? $ 999,680 ora 
Expenses and taxes.......- 661,086 er is 
August net ....ccsesceeeee 338,594 ant 
Other income ........eeeere: 3,278 957 40) 
Total income ..........+5: 341,872 EY 
harpes 4c iocanewaneenae aitri 233,256 R 
August surplus ........+6- mee n 370 322 
Eight months’ gross........ 7,593,260 rer 
Expenses and taxes......... 5,126.60 S BALOI 
Eight months’ net........ 2,466,616 AES 
Other income .e..sssessrses 24,62 o gag TÙ 
Total income ......-+++++- 2,491,243 ea 
Charges cc ceecceuesocenneees 1,867,477 1 ae o 
Eight months’ surplus...... 623,1 ieee 


TWIN CITY RAPID TRANSIT. l 

The report of the Twin City Rapid 

Transit Company, for the month of Au- 

gust and eight months ended August 
31, 1910, compares as follows: 


1910 yee 
7 z (he 
August BYOSS .....cee eens $ Hoa $ eet 
Expenses coc cceceecccreecers Psa 978.58) 
August net ...-..eee eee ees 362,333 
Charges, taxes and preferred E 140,031 
dividends .....ce. cere eeeee eT agg 332 
August surplus ....assses. asih 4531.92. 
Eight months’ gross.......- 4,925,912 FE 
Expenses ooo cece cece eee 236504 Foel ap 
Eight months’ net......-.. 2,500,400 00 
Charges, taxes and preferred 21.367 1.108.257 
dividends .<:2460ds¢4 e059 ose 1,121.05 1,250.45" 


Ort 9 
Eight months’ surplus.... 1,439,10% 


MEXICAN TELEPHONE AND TELEGRAPH: 

The Mexican Telephone and Tele- 
graph Company reports earnings for 
the six months ended August 31, 1910. 
compared as follows (Mexicon cur- 


rency): iao NE, 

= 226.5 

Gross earnings ..esssiseereret: $277,301 E 

Expenses ........00 escent 1300 11920? 
Net earnings ....... Pe i 
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TURNING COMMUTATORS; 
TEsT.—( 1) Please tell me how the cop- 
per is best removed from between the 
segments when turning an undercut 
commutator, as I have had trouble with 


CADMIUM 


the copper pulling over. (2) Please ex- 
plain the use of the cadmium electrode 
in testing storage batteries.—G. A. R. 
Minneapolis, Minn. 

(1) The copper that has pulled over 
between segments is usually removed 
by scraping longitudinally with a sharp 
triangular scraper or scratch-awl hav- 
ing a chisel-shaped edge projecting at 
right angles to its handle. A chisel 
should not be used, as it is apt to be 
driven into the mica. With a little 
practice, the scraper can easily be 
drawn along the mica without injuring 
it. If a sharp-cutting tool is used when 
turning down the commutator and a 
light cut is taken, the copper will not 
pull over very much; but in any case 
the commutator should be gone over 
carefully and scraped where necessary. 
(2) The cadmium test is used to deter- 
mine the relative capacities of the posi- 
tive and negative plates of a lead stor- 
age battery. The cadmium electrode is 
usually in the form of a stick of the 
metal, which is surrounded by a per- 
forated rubber covering to prevent its 
coming in contact with the active plates 
Since the cad- 
mium does not enter into the charge 
and discharge of the cell, it forms a 
convenient neutral plate to judge of 
the potential changes in the active 
plates of the cell. At the end of charge 
the voltage at the cell terminals is 
about 2.5, that between the positive ter- 
minal and cadmium 2.3 volts, and that 
between the negative terminal and cad- 
mium 0.18 or 0.20 volt, the cadmium 
being positive to the negative plate. 
During the discharge the voltage of the 
positive plate to the cadmium gradually 
falls to about 2.05 volts; on the other 
hand, the voltage of the negative plate 
to the cadmium diminishes in discharge 
to zero, and then reversing gradually 
Increases so that at the end of dis- 
charge the negative plate is about 0.25 
volt positive toward cadmium ; the volt- 
age at the terminals of the cell is 1.8 


at the end of discharge, all these fig- 
ures being based on a normal, or eight- 
hour, discharge. If the voltage be- 
tween the negative and cadmium is 
more than 0.27 volt at the end of dis- 
charge when the terminal voltage is 
1.8, then the negative plates are ex- 
hausted before the positives; if the volt- 
age between the negative and cadmium 
is below 0.27 volt, then the positives 
are first exhausted and the negatives 
have the greater capacity. 


FLAT CoMPOUNDING.— What is meant 
by flat compounding on a direct-current 
machine ?—T. F., Freeport, Il. 


Flat compounding means the pro- 
vision of so many series turns on the 
fields as to enable the generator to de- 
velop the same voltage at its terminals 
at full load that it has at no load. This 
is more commonly referred to as com- 
pounding for constant potential, be- 
cause the machine has the same termi- 
nal voltage at all loads. The term flat 
compounding originates from the flat 
form of the characteristic curve of such 
a machine; if terminal voltage is plot- 
ted vertically and load current horizon- 
tally, the characteristic curve is a prac- 
tically straight horizontal line through 
the no-load voltage point. 


POTENTIAL AND CURRENT TRANS- 
FORMERS.—Please explain the action 
and use of potential and current trans- 
formers.—P. A. F. B., Chicago, Ill. 


In the broad sense a potential trans- 
former is any transformer that either 
steps up or steps down the voltage of 
its primary circuit. However, the term 
potential transformer is usually lim- 
ited to that type used in connection 
with voltmeters, wattmeters and other 
instruments in which it is desired to 
impress only a relatively low voltage, 
usually below 150 volts, on the pres- 
sure circuit. The ratio between the 
primary and secondary voltages is 
fixed; very commonly it is ten to one, 
in which case the voltmeter always 
reads one-tenth of the line voltage. 
Since the primary and secondary coils 
are not electrically connected, the high- 
potential current does not enter the in- 
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strument, thus lessening the danger of 


trouble and permitting the use of in- 
struments of ordinary range and con- 
struction. The use of current trans- 
formers accomplishes a similar object 
for ammeters and the series circuits of 
wattmeters, power-factor indicators 
and other instruments. Therefore, 
while the primary of a potential trans- 
former is connected across the line, 
that of a current transformer is put in 
series with the line. Usually the pri- 
mary of the latter has but a few turns, 


whereas the secondary has many turns 


of higher resistances, thus the very 
low voltage at the primary terminals 
is transformed to a higher voltage at 
the secondary terminals, and the heavy 
current in the primary to a small cur- 
rent in the secondary and the ammeter 
or other instrument connected to it. 
The latter, therefore, measures only a 
definite part for instance one-tenth, of 
the line current, and consequently may 
be of ordinary range and construction. 
A current transfarmer accomplishes the 
same thing on alternating-current cir- 
cuits that an ammeter shunt does on 
direct current; a potential transformer 
has the same function on alternating- 
current lines as the voltmeter multi- 
plier on direct current. The use of 
these transformers, however, also sep- 
arates the instruments electrically from 
the high-tension lines. 


TANTALUM Lamps.—Can_ tantalum 
lamps be used to advantage when 
placed in any but the vertical position? 
Does this not shorten their life a great 
deal ?—W. J., Tulsa, Okla. 

As long as three years ago tantalum 


Jamps were already so perfected that 
they could be used at any angle. The 
length of filament between supports is 
relatively short, consequently the fila- 
ment does not sag a great deal, even 
when horizontal. In fact, the extensive 
use of tantalums in electric railway cars 
where the lamps are always subjected 
to much vibration and are generally 
placed at an angle shows their rugged’ 
character. The life is not appreciably 
affected by the position in which thig 
type of lamp is used. 
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New Electrical and Mechanical Apparatus and 


A New Trolley Harp. 

The Western Electric Company at its 
exhibit at the American Street Rail- 
way Convention, being held in Atlantie 
City this week, will show something 
new in trolley harps, known as the M-B. 

This harp was patented by a practi- 
cal railroad man, who has been carrying 
on careful experiments with it on a road 
under supervision for several years 
past, and by his personal and careful 
attention has perfected this trolley 
harp. 


The harp has been in continuous serv- 


ice for at least three years and has 
shown a marvelous record in the way 
of regularity of wear to harp and 
wheels, life to the bushings, as well as 
increased mileage to wheels. The ex- 
periments have been carried out with 
Kalamazoo wheels, which show an 
average mileage, when used on this 
harp, of 12,500 miles. 

Since the bushings used in connec- 
tion with the harp have worn out from 
three to four wheels each, it is not nec- 
essary to make any explanation as to 
the merit of the operation of the wheel. 
The lubrication of the wheel is a very 
important feature. In this device it is 
taken care of by wool yarn packing in 
a cavity provided in the harp frame. 


CUTLER-HAMMER TAILOR’S GOOSE. 


The wool yarn packing, thoroughly sat- 
urated wtih oil, feeds readily into the 
bearing placed within the harp frame. 
As the spindle is solid in the wheel hub 
all action takes place within the bear- 
ing itself. The bushings are made of 
eold rolled steel, into which the spindle 
of the wheel, made of bronze bearing 
metal, is set. 

- This harp and wheel, as well as sev- 
eral of the wheels that have been worn 
out in the harp, are on exhibition at the 


Convention. 


Appliances. 


A New Line of Electric 
Devices. 

The impetus being given domestic elec- 

tric appliances by central stations 

throughout the country has led to the 

manufacture of electrical devices for 
almost every conceivable purpose. 

Realizing the opportunities in this 


Heating 


HOSEHOLD 1RON RESTING ON STAND. 


field and anticipating the future de- 
mands for these applianees when elec- 
tricity becomes more generally used, 
the Cutler-Hammer Manufacturing 
Company, Milwaukee, Wis., is placing 
on the market a line of electric heat- 
ing devices which comprise, at present, 
the following: A full line of electric 
flat irons, dise stoves, curling-iron heat- 


ers, shaving mugs, two types of port- 


able water heaters, five types of water 
heaters designed for permanent attach- 
ment to the water pipes, and three 
types of electric radiators. 

The electrice irons manufactured by 
the Company include household and 
laundry irons, sleeve irons, shrinking 
irons and tailors’ irons. While these 
irons, of course, differ materially in 
size and shape the principles of con- 
struction are alike in each and they all 
embody many features unique in the 
manufacture of electric irons. 

The most important feature of an 
electrice iron, or in fact an electric 
heating device, is the heating element. 


_In the Cutler-Hammer irons the element 


consists of a special resistance wire 
wound on flat metal plates. No sold- 
ered connections are used, hence there 
is no danger of the usefulness of the 
iron being destroyed by melting of the 
connections. Current is carried to the 
heating element by two metal posts 
which are firmly riveted into the flat 


plates on which the resistance wire 
is wound, and which are long enough 
to project through the top plate of the 
iron. Over the upper ends of these 
two posts the contact tips on the feed 
wire are slipped, this simple operation 
forming the connection. Due to the 
fact that the heating. element lies flat 
in the bottom of the iron, every posi- 
tion of the ironing surface is heated 
equally. 

On top of the heating element and 
separated from it by a sheet of mica 
insulation is placed a thick plate of 
cast iron which serves a double pur- 
pose. It aids in securing the desirable 
even distribution of heat and serves al- 
so to retain the heat. This latter feature 
is very desirable as it permits of oper- 
ating the iron at a low cost. 

Another feature of the Cutler-Ham- 
mer iron which tends to keep the iron 
hot is the rest provided. This consists 
of a back stand, a T-shaped bar attached 
to the heel of the iron. When not m 
use the iron is turned up on end, the 
back-stand or T-bar holding it clear of 
the ironing board. This renders unnec- 
essary the use of a metal stand, whieh 
tends to draw the heat out of an iron. 
The back-stand may also be adjusted so 
as to support the iron face upwards, 
and in this position the iron may be 


ELECTRIC RADIATOR. 


used as an electric stove for heating 
water, milk, ete. 

Between the storage plate and top 
plate of the Cutler-Hammer iron 1s 4 
tension spring serving to keep the stor- 
age plate, heating element and bottom 
plate in close contact so that the heat 
generated in the heating element by the 
electric current passes readily to the 
bottom plate and storage plate. Direct- 
ly under the top plate is an air gap 
separating the upper portion of the 1r0n 
from the heating element. As heat 
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passes with difficulty through air 
spaces, this gap serves to keep the heat 
in the bottom of the iron, where it is 
wanted, the top plate, to whieh the 
handle is attached, remaining compara- 
tively cool. The top plate is fastened 
to the body of the iron by three screws. 
On removing these the whole iron ean 
be readily taken apart. 

The ‘‘ring and spring’’ connection is 
another feature of the Cutler-Hammer 
iron, All users of electric irons know 
that the wear on the cord is greatest 
at the point where the cord is attached 
to the iron. Kinking and chafing at 
this point soon wears out the stoutest 
cord. The ring and spring connection 
prevents this, forming a flexible con- 
nection. | 

The feed wire itself is firmly attached 
to a metal ring surrounding one of the 
handle supports, this serving to re- 
move all strain from the contact tips 
which, except for this, might be acci- 
dentally pulled off the contact posts 
which carry current to the heating ele- 
ment. 

The line of dise stores and toilet de- 
vices being placed on the market by the 
Cutler-Hammer Company are also typi- 
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THERAPEUTIC HEATER. 


cal of the latest advances in the manu- 
facture of these goods. The standard 
disc stove consists of a nickel-plated 
dise measuring seven inches in diam- 
eter, beneath which is a sealed chamber 
containing the heating element, the 
whole being supported several inches 
above the table by three legs. The 
toilet devices at present consist of curl- 
ing-iron heaters and shaving mugs. 


These devices as well as the dise stoves 
are finished in an attractive manner 
and ean be used in any surroundings. 
The Cutler-Hammer electrice water 
heaters form an interesting feature of 
the company’s new departure. Thev in- 
clude bar heaters, therapeutic heaters, 
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lavatory heaters, bath heaters, and tank 
heaters. While these heaters differ in 
size and in certain details of construc- 
tion the principle involved is the same 
in all cases. 

The heating element consists of one 
or more carbon rods, varying in size 
and number with the capacity of the 
heater. These rods are enclosed in a 
metallic cylinder, through which the 
water flows, and are so arranged that 
there is an open circuit between them ; 
hence when the current is switehed on 
the heater dces not become immediately 
operative. As soon as water enters the 
heater, however, the open circuit be- 
tween the carbon rods is bridged by the 
water which is instantly raised to a 
high temperature by the passage of the 
electric current through it. 

Turning on the current produces no 
effect in the heater whatever. Nothing 
happens until the water is turned on, 
since the water itself forms the con- 
necting link between the carbons, some 
of which are connected to one side of 
the line and some to the other. More- 
over, should one forget to turn off the 
current after drawing the hot water 
required from a Cutler-Hammer heater 
no damage will be done since the water 
remaining in the cylinder will in a 
short time be ejected from the spout of 
the heater in the form of steam and, 
with the disappearance of the water, 
current will cease to flow even though 
the main line switch be still closed. 
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The time required to obtain a con- 
tinuous How of hot water from any of 
these heaters is only fifteen seconds. All 
of the heaters are very rugged in con- 
struction and are heavily nickel plated. 

The company is also placing on the 
market a line of attractive electric ra- 
diators, which should meet with ap- 
proval on account of the commendable 
features of construction and design 
which they embody . 

eee Cree eee 
Simplex Surface-Contact System. 


The Simplex Surface Contaet Com- 
pany has installed an experimental line 
and is operating cars over a portion of 
the Lewisburg, Milton and Watson- 
town Passenger Railway at Milton, Pa. 

This system does away with poles, 
overhead wires, third rails and slots, 
and current is fed to the ears by means 
of contacts in the surface of the road- 
bed, between the rails. These contacts 
beeome live while the car is passing, 
but at all other times they are dead, 
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TANK HEATER. 


and there are no live conductors any- 
where within reach to menace the 
safety of the publie. 

This installation is attracting much 
attention from railroad men who have 
seen it in operation. If surface con- 
tact becomes the vogue with traction 
companies generally, many cities will 
be beautified by the removal of un- 
sightly poles and dangerous wires. 
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Some New Types of Fixtures. 

Since the adoption of the incandes- 
cent electric lamp for interior illumina- 
tion there has been a steady improve- 
ment in the designs of fixtures, the fix- 
ture manufacturer being inspired to 
create original designs by the flexibility 
of arrangement possible with electric 
lamps. 

The accompanying illustrations show 
a few of the new types of fixtures being 
placed on the market by the Beardslee 
Chandelier Manufacturing Company, 
Chicago, Ill. It will be seen that this 
company, which has been prominently 
associated with the latest advances in 
the fixture industry, has made many 
radical departures from the convention- 


FIG. 3.—COMBINATION FIXTURE. 


al types of fixtures, heretofore in gener- 
al use, and the results are attractive de- 
signs that will undoubtedly meet with 
universal approval. 

In Fig. 1 is shown a design that is 
becoming very popular in modern 
homes and apartment buildings. The 
marked simplicity of design accounts, 
in a large measure, for the wide use 
of this type of fixture and the orna- 
mental chains suspended between the 
arms and the stem is a feature that de- 
tracts from the conventional style. 

Fig. 2 while a little more elaborate 
than the fixture shown in Fig. 1 is also 
designed along simple lines and is just- 
lv becoming popular. The bowl effect 
ai the base of the stem is a pleasing 


fixture that is very popular. 
is known as the 
becoming a leading style of fixture. 


feature of this type, as it practically 
eliminates the arms much in evidence 
for so long. Both the fixtures shown 


FIG. 1.—STRAIGHT ELECTRIC FIXTURE. 


in Figs. 1 and 2 are designed only for 
electrice lamps. 

Two pleasing combination gas and 
electric fixtures are shown in Figs. 3 
and +. These two types represent suc- 
cessful attempts to get away from the 
central support branching arm design. 
Fig. 3 is particularly noteworthy, the 
electric fittings having been made to 
harmonize with the gas. the sockets be- 
ing coveyed with a canopy and shade 
holder of exactly the same pattern as 
that of the gas lamps. 

Fig. 4 illustrates another type of 
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FIG, 2.—BOWL TYPE ELECTRIC FIXTURE. 


This type 
shower type” and is 
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Pere Marquette Railroad Using Tele. 
phones for Train Dispatching. 

The Pere Marquette Railroad is soon 
to join the already long list of railroads 
using the telephone to dispatch trains, 
supplanting the telegraph. 

The Pere Marquette has ordered in- 
struments, selectors and line material 
to equip a line from Saginaw, Mich., to 
Toledo, O., approximately 135 miles 
in length, with the telephone for train 
dispatching. This is understood to he 
the beginning of the adoption of the 
telephone system over the entire road. 
extensions to follow the completion of 
the first circuits. 

Between Saginaw and Toledo there 
will be thirty telephone stations. The 
chief dispatcher will be loeated at Sagi- 


FIG. 4.--COMBINATION FIXTURE. 


naw. The entire equipment is being 
furnished by the Western Electric 
Company. 
— eo 
New Westinghouse Plant. 

Plans of the Westinghouse Electric 
and Manufacturing Company which 
have just been completed provide for 
the construction of a large foundry 
Plant at Trafford City, near Pittsburg. 
The plant will be located close to the 
foundry of the Westinghouse Machine 
Company. Fhe plans now completed 
will call for the investment. of approx- 
imately $3,000,000 in buildings. and 
When the plant has been completed 


3,000 men, mostly highly paid, skilled 


mechanies, will he put to work. 


October 15, 1910 


A New Railway Motor. 

In adding to its line of railway mo- 
tors, the Allis-Chalmers Company has 
recently placed on the market its type 
302. This motor embodies not only the 
ideas gained by years of manufacture, 
but also has the advantage of being 
developed in the light of actual experi- 
ence. Superintendents and master me- 
chanics of a large number of important 
roads throughout the country have 
been consulted in regard.to the fea- 
tures of this motor. Simplicity of de- 
sign and construction has been an im- 
portant factor in its development and 
much care has been used to remove, as 
far as possible, the usual sources of 
trouble. 

This motor is of the same general 
type as the other motors in this class 
which Allis-Chalmers Company builds. 
The field frame is of cast steel and is 
split horizontally through the arma- 
ture and axle bearings. It has a large 
bore at each end to receive the arma- 


MOTOR FRAME OPENED, 


ture bearing housings. An opening in 
the top half over the commutator and 
hand holes at eaeh end of the bottom 
half are provided for inspection of the 
motor. The top half carries the axle 
bearings and lugs for the cross bar 
suspension. 

The pole pieces are made of soft 
steel punchings clamped between mal- 
leable iron plates and securely riveted. 
The field coils are of the mummified 


. ` $ d 
type. Special ınsulation is used on these 


coils and, for final finishing, the whole 
coil is treated with an insulating varnish 
by the vacuum process. The armature 
bearings are in solid housings and are 
made large for strength and improve- 
ment of wearing qualities. The bear- 
ing bushings are cast metal, lined with 
babbitt, and fit accurately the bore of 
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the housing to which they are securely 
keyed. The method of oiling keeps the 
shaft constantly lubricated and at the 
same time surplus oil is prevented from 
working into the armature windings 
and commutator. 

Gears are furnished either in solid 
or split types as desired. These are 
five-inch face and have three-pitch in- 
volute cut teeth. 

The armature core is built up of soft 
steel laminations which are carefully 
annealed and varnished after, punch- 
ing. These are secured between end 
heads which have rims to support the 
coil ends and protect the coils. Satis- 
factory ventilation is provided by leav- 
ing spaces between the laminations at 
intervals. The Company’s usual meth- 
od is followed of mounting t:e core 
and commutator on a cast spider into 
which the shaft is pressei. This meth- 
od makes possible the replacing of. the 
shaft without disturbing the windings. 
The coils are wire wound and very care- 
fully insulated. They are secured in 
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Single-Phase Traction in France. 

The electrification of existing steam 
railways is being pursued with activity 
in France. One of the latest electrifica- 
tions is that which the Midi Railway of 
Franee will make in connection with 
the Montrejeau-Pau portion of the 
Toulouse-Bayonne Line. The portion 
to be electrified has a length of some 
seventy miles; the country is very hilly 
and the line has a number of steep 
gradients, one of 3.5 per cent being 
about seven miles in length. This is 
the largest scale upon which electrifica- 
tion of existing lines has been attempt- 
ed in France, and the results will be 
watched throughout Europe with no 
little interest. Later the electrification 
is to be extended to the entire Toulouse- 
Bayonne line, a distance of 200 miles. 

The Midi Railway Company has or- 
dered from the French Westinghouse 
Company, whose works are at Havre, 
the equipments for the thirty double- 
truck electrie motor coaches for the 
passenger service and one complete 


ALLIS-CHALMERS RAILWAY MOTOR. 


place by numerous bands sunk well 
below the surface of the core. 

The commutator bars are of hard 
drawn copper mounted on a east steel 
sleeve. The mica between the bars is 
of extra soft quality to insure even 
wearing. Two brush holders are lo- 
cated in the top half field frame. A 
braided copper shunt is used to make 
good electrical contact between brush 
and holder. <A spring clip is used at 
the brush end to facilitate exchange of 
brushes. 

This motor has a nominal rating of 
fifty-five horsepower at 500 volts based 
on a rise of temperature, by thermome- 
ter, not to exceed seventy-five degrees 
centigrade above the surrounding air 
when run for one hour on shop test at 
rated load and voltage. 


electric locomotive for the freight serv- 
we of this line. The loeomotive and 
motor-car equipments will be built en- 
tirely at the Havre works of the 
French Westinghouse Company. while 
the mechanical part of the locomotive 
will be built by the Italian Westing- 
house works. The design and construe- 
tion is hased on the results obtained 
in connection with the very successful 
electrification by the Italian Westing- 
house Company of the Giovi tunnel 
section of the Italian State Railways 
on the dense traffie line between Genoa 
and Milan. 

Eaeh of the thirty motor coaches, 
each seating about fifty passengers, 
will be equipped with four 125-horse- 
power Westinghouse single-phase mo- 
tors, 285 volts. and with Westinghouse 
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multiple control. These motor coaches 
will be able to haul trains weighing 
100 metrie tons—including the motor 
itself— at a speed of fifteen miles per 
hour on level track. The weight of 
a motor coach in running order will 
be about fifty-six metric tons. 

The Midi locomotive will be provided 
with five axles, three of which will be 
driven by the motors through jack 
shafts and connecting rods. The lo- 
comotive will be equipped with two 
600-horsepower, single-phase motors. 
The loeomotive will weigh eighty metric 
tons and will be able to haul trains 
weighing 400 metric tons, inclusive of 
the locomotive. With a haulage load of 
980 metric tons the speed will be twen- 
tv-five miles per hour, and with 100 
metrice tons about thirty-eight miles per 
hour. 

The current will be supplied to the 
motors by means of a 12,000-volt over- 
head catenary line. The pantagraph 
type of trolley will be used. 

——_—_—_-_~»--o_—___— 

Electric Vehicles for Ambulances. 
` Three new ambulances have recently 
been delivered to the Presbyterian Hos- 
pital, New York, N. Y., by the Lansden 
Company, ‘Newark, N. J., who success- 
fully met conditions of ease of riding 
imposed by the hospital authorities. 
The company states that it has spent 
a great deal of time in devising a spe- 
cial spring suspension which would 
favor patients as much as possible. The 
result is that these ambulances are 
enabled, through the spiral spring sus- 
pension installed, to ride easier with 
solid tires than the suspensions which 
employ pneumatic tires as an adjunet. 
Bellevue Hospital has also installed an 
ambulance of the type in diseussion. 

eo 
Pennsylvania Tunnels to Open. 

An announcement was recently made 
stating that the Hudson River tubes of 
the Pennsylvania Railroad will be open- 
ced November 27. 

The new section extends from the 
station at Seventh Avenue and Thirty- 
third Street, New York City, to Harri- 
son, N. J., where it meets the old main 
line. 

The tunnels between the New York 
station and Queens have been in opera- 
tion since September 8. When the Har- 
rison extension is opened, the entire 
improvement, except the New Haven 
railroad connection, will be in opera- 
tion. 


Large-Base Lamp Sockets. 

The aecompanying illustrations are 
views of a new large-base lamp socket, 
being placed on the market by the Ben- 
jamin Electrie Manufacturing Com- 
pany, Chicago, which is intended for 
lamps having large screw bases. 

These sockets are adapted for attach- 
ing to the surface or bracket by means 
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BENJAMIN ONE-PIECE LARGE-BASE 
SOCKET. 


of screws passing through the base. 


They are made in two styles, one hav- 


ing the screw holes spaced one and 
five-thirty-seconds apart and the other 
with screw holes spaced one and three- 
fourths-inehes apart. The former is a 
one-piece socket intended for use on 
low-voltage circuits not requiring cut- 
out or short-circuiting mechanisms. It 
has spring center contacts with wires 
leading in at the sides, and the bind- 
ing screws are accessible from the cen- 
tral opening. 

The latter type, known as type No. 
79, is a two-piece series cut-out socket 
with short-cireuiting center contact for 
high-voltage street-lighting circuits. It 
has side connections and will receive 


BENJAMIN TWO-PIECE LARGE-BASE 
SOCKET. 


wires as large as No. 6. The latter are 
firmly held by clamping plates. 
—_—_—_»@--e—____- 

Electric Drive for Box Factory. 

The IIummel & Downing Company, 
of Milwaukee, Wis., will shortly begin 
the erection of a paper and box factory 
at Cambridge Avenue on the Milwau- 
kee River. Individual eleetric-motor 
drive will be used throughout. The 
plans call for an expenditure of about 
*400,000 and include a 1,200-horse- 


power power house. 
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Pumping Oil Wells by Electricity. 

A United States patent has recently 
been granted B. F. Gardner, of Chi- 
cago, covering an ingenious method of 
heating and at the same time pumping 
oil from wells. 

It might be stated that the present 
methods of pumping oil from wells gen- 
erally in use are antiquated when com- 
pared with present improvements and 
processes in nearly every other line. 
Briefly stated this method is as follows: 
Located at a central point on an oil 
lease 1s a power house which contains, 
essentially, a gas or steam engines belt- 
ed to a horizontally-mounted, so-called 
power wheel. This wheel operates a 
number of eecentrics, which are con- 
nected to surface rods or cables. These 
‘surface rods radiate from the power 
plant in all directions and at the well 
are connected to one arm of a pumping 
jack. The suction rod which conveys 
the power to the valve in the working 
barrel 1s connected to the other arm 
of the jack. The pumping jack has a 
rocking motion and it thus transforms 
the power from a horizontal to a verti- 
cal motion. 

The invention of Mr. Gardner con- 
templates simplifving this method in 
every particular. The pumping me- 
chanism consists of the usual anchor, 
working barrel and valves now in uni- 
versal use. The working barrel is at- 
tached to a cylinder within which a 
piston head is connected to a plunger 
rod. The latter is connected to the 
working valve in the working barrel. 
An electric heater is placed in the low- 
er end of the cylinder. This heater is 
formed of a number of small tubes, each 
tube containing a sufficiently large heat- 
ing unit. 

The piston head is hollow and con- 
tains a predetermined amount of fluid. 
At the end of the down stroke a valve 
in the bottom of the piston head opens 
and the fluid is sprayed upon the hot 
tubes. The action is that of a flash 
boiler and the fluid sprayed upon the 
hot tubes is converted into vapor, the 
pressure of which operates the piston, 
thus operating the valves. 

The gravity pressure of the fluid in 
the tubing above the pump mechanism 
acts directly upon the piston head and 
produces the downward stroke of the 
piston. 

According to the plans of the in- 
ventor, a central power plant could fur- 
nish current to operate all the wells in 
a given territory. 
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Current Electrical News 


GREAT BRITAIN. 
(Special Correspondence.) 

LONDON, OCTOBER 1.—The campaign of the Municipal Electrical 
Association for the production of a bill in Parliament next session 
to grant powers to all municipal authorities for wiring premises 
for electric light is proceeding and week by week additions are 
made to the list of towns which are supporting it. l 

Very considerable progress is being made with the organiza- 
tion of the Association of Mining Electrical Engineers, which has 
now spread to Scotland, where a branch is to be opened. The need 
for such a body is emphasized almost every day, especially when it 
is remembered that the Home Office has recently been compelled 
to take action in more than one instance against colliery owners 
for employing incompetent persons to take charge of electrical ma- 
chinery. Even now this sort of thing happens and naturally acci- 
dents follow. 

A 600-horsepower Diesel engine with a generator is to be put 
in the Barking Council. Quite a large number of the smaller electric 
supply authorities are taking up the engine just now. 

Good progress is being made with the extensions of the single- 
phase railway in South London, which are expected to be ready 
next spring. The enthusiasm of the London, Brighton & South 
Coast Railway Company is quite refreshing beside the gloomy pes- 
simism of most other companies, especially in London. 

One of the largest German firms of cable makers, which is well 
represented in Great Britain, has made arrangements for the erec- 
tion of a factory or the Thames, The Company believes that al- 
though it is at present well in with the large municipalities, it 
would remove a slight prejudice which exists against its goods being. 
manufactured abroad. 

On more than one occasion recently complaints have been made 
of the high price of flame-arc lamp carbons and the obvious ex- 
istence of a trust, although there was no direct evidence of this. 
It has now come out that all the members of the family have failed 
i. agree and a settlement of their differences is believed to be 
likely. 

Since the Government acquired the Marconi wireless telegraph 
stations, steps have been taken to place them on Government ground 
in all cases and in less exposed positions in some. At Liverpool, 
for instance, the station has been removed inside the barracks. 
With a Farman biplane, some interesting experiments in sending 
wireless messages have been carried out on Salisbury Plain this 
week. ; 

Invitations are being issued for a third Radiotelegraph Con- 
ference in Berlin early next year. 


CONTINENTAL EUROPE. 
` (Special Correspondence.) 

PARIS, OCTOBER 1.—Among the recent electric traction projects 
in France, I note the proposed electric tramway line which is to run 
from Belfort to different localities in the Doubs department, taking 
in the towns of Beaucourt, Delle, Badevel and others. In the 
south of France there will be built an electric line from Valence, 
on the Rhone, to the commune of St. Peray. As to electric light- 
ing projects, the municipal council of Bourges has granted the 
rights for the town supply to a local company, the Centre Electrique. 
At Rennes, there is to be erected a plant of some size which will 
will be used for lighting the railroad depot and the various shops. 
A hydraulic plant is to be erected on the Fier River, and it will give 
a supply of current to the watering place of Aix les Bains. The 
present steam plant will be then used as a standby. An electric 
light station will be erected at La Roche, in the Alps region. In 
the colonies, the electric plant of Dakar, Senegal, is soon to make 
an increase in its lighting mains. A mining plant in Madagascar 
will use power from a turbine station which the Lyons Madagascar 
Compay proposes to erect upon the Amvatasko stream. 

It is likely that a fourth hydraulic plant will be built on the 
Rhone for the city of Geneva. At present the supply is furnished 
by the three plants of Coulouvrenière, Chévres and the more re- 
cent station of La Plaine, for which the rights were obtained in 
1909. The proposed plant will be located at Chancy. All these 
stations lie between Lake Leman and the French frontier. Plans 
for the new plant at Chancy have been drawn up by Engineer Bois 
and Professor Zschokke, of Arau. It will use a low fall and a large 
output, the fall being from four to seven meters and the rate of 
flow about 250 cubic meters per second. Under these conditions 
some 8,000 horsepower will be obtained and the plant will cost 
$1,400,000. I also note the electric traction line which is to be 
built in Switzerland between the town of Frick in the Argovrd 
canton to Kienberg (Solothurn). A merger has been concluded be- 


tween the Grenoble Light & Power Company (France), which is a 
branch of the Franco-Swiss Electric Company, of Geneva, and the 
Jonage Canal Power Company of Lyons. 

Both France and Germany are using systems of time signals 
from wireless plants. The Eiffel Tower station now contains ap- 
paratus which sends signals at midnight, and the station is con- 
nected by wire with electric clocks mounted at the observatory. 
In Germany the wireless plant of Norddeich is using a signaling 
outfit, and the time is given by the observatory of Wilhelmshaven 
which is connected with the tower by a telegraph line. 

There are two telephone exchanges planned for the city of 
Vienna, and the first of these is in course of erection. In both the 
stations it is intended to use the automatic system to a considerable 
extent, and in view of this automatic boards will be installed at 
Graz and also at Cracow. 

A hydraulic plant is to be erected in order to secure current 
for the town of Elberfeld, Germany, and it will be located in the 
Gelpetal. At Coburg, measures are being taken to install an electric 
plant. l A. DE C. 


EASTERN CANADA. 


(Special Correspondence.) 


OTTAWA, ONT., OCTOBER 8.—A movement is on foot in the 
province of Manitoba to consider the advisability of asking the 
provincial government to take up the electric power question, as 
a matter of public policy, and evolve some scheme similar to that 
under the control of the Hydro-Electric Power Commission in On- 
tario. 

The Grand Trunk Railway Company has recently placed in 
commission, on its northern division, two telephone train-despatch- 
ing circuits. One circuit covers a distance of 145 miles, and the 
Other a distance of 165 miles. 

At a meeting of the Prince Edward Island Telephone Company, 
held at Charlottetown, offers were considered from the Bell Tele- 
phone Company of Canada and the Maritime Telegraph & Telephone 
Company, for the purchase of the stock of the Island Province Com- 
pany which is a newly chartered concern. No action was taken. 

Niagara power, under the control of the Ontario Hydro-Blectric 
Commission, to be turned on next week, will be supplied by the 
Commission to thirty-five municipalities of Eastern Ontario. The 
Commission has woven a web of transmission line from Niagara 
Falls to Toronto, on the east, and to Windsor, on the west, and as 
far as Berlin, on the north. It was a vast work, undertaken by the 
people of the state; a unique piece of public ownership, which se- 
cures to Ontario for all time cheap power, cheap light and cheap 
heat. This new line transmits power at 110,000 volts. 

The increasing demand for the pay-as-you-enter type of street 
car, has led to the formation, in Montreal, of the P-A-Y-E Car Cor- 
poration, with $5,000,000 capital stock. The concern was originally 
capitalized for $1,000,000, but was recently taken over by another 
corporation whose securities are divided into $1,500,000 preferred 
and $3,500,000 common stock, of which $2,500,000 is outstanding. 
The preferred stock carries seven-per-cent dividends, and already 
the first dividend of one and three-quarters per cent has been paid. 
At present about fifty companies have adopted the new type of car 
which was the invention of a Montreal street-railway man. 

The report that communication had been established between 
the Marconi wireless station at Nova Scotia and that at Buenos 
Ayres, Argentina, has been corroborated by Manager Whitemore of 
the station at Glace Bay, N. S. Messages were sent from Glace 
Bay to Buenos Ayres between September 8 and 24, and were success- 
fully received by the Marconi station. None, however, was re- 
ceived at Glace Bay from Argentina. The Marconi station at Glace 
Bay has been greatly improved since the fire, two years ago, and 
business is now very large. The Glace Bay station and that at 
Clifden, Ireland, are the only high-power stations yet working com- 
mercially, but it is expected that all six, including those at Cape Cod, 
Italy, Clifden, Buenos Ayres and Glace Bay, will be able to receive 
from any of the others within a short time. 

Commercial messages for delivery on the continent of Europe 
are reported to be piling in at the Montreal office of the Marconi 
Wireless Company. Although a little more than a week ago no 
service was available to European points, except over the wires 
of the cable companies, the first three days of the new service, with 


its attendant low rates, brought to the wireless company a volume 


of business that more than justified the extension of its system. 
The reduction in cost ,over that charged by the old line companies, 
is nearly fifty per cent. The new rate to Europe is simply that to 
Great Britain with the land charges of three cents a word added 
to it. This gives a total charge to those countries on the west 
side of Europe, of eighteen cents a word from Montreal. W. 
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COMMISSION NEWS FROM NEW YORK. 
(Spectal Correspondence.) 


The Public Service Cominission, First District, recently made 
public the results of meter tests made at the request of customers 
of the gas and electric companies. Of the 27,908 gas meters tested 
only 184 were complaint meters and of these seventy were found 
to be too fast and twenty-eight too slow. Of the twenty-two electric 
meters tested on complaint, one was too fast and two were too slow. 

The Public Service Commission, Second District, has authorized 
the Peekskill Lighting & Railroad Company to exercise a franchise 
and to begin construction and operation of electric and gas dis- 
tributing systems in the town of Yorktown, Westchester County. 

Being desirous of exercising a franchise which it has recently 
acquired from the city of Fulton, the Oswego River Power Trans- 
mission Company has appeared before the Public Service Com- 
mission, Second District. Attorney Eugene M. White, of Syracuse, 
represented the applicant. 

In opposing the application, William D. Gaillard, attorney for 
the Fulton Light, Heat & Power Company, which is now furnishing 
electricity in that city, said that the franchise involved in the pend- 
ing application was not a competitive one in that its terms were 
such as to prohibit any other company than the one to which it was 
issued securing it. The provisions required the furnishing of Ni- 
agara power within one week of purchase of the franchise. Mr. 
Gaillard pointed out the fact that Niagara power was controlled 
solely by the petitioning company. He told the Commission that 
Justice Andrews had recently vacated an injunction which was 
brought to restrain the Common Council from selling the franchise 
in its present form. An appeal has been taken, and Mr. Gaillard 
said the argument would probably be heard before the November 
term of the Appellate Division. He asked the Commission to with- 
hold its action in the matter until the handing down of the decision 
of the Appellate Division. 

Mr. White claimed the Fulton Light, Heat & Power Company 
could not furnish required power in that city and claimed that the 
mills in its vicinity now need and are asking for the delivery of 
Niagara power. 

Answering this statement Mr. Gaillard said that the Fulton 
Company had offered to supply any needed power to the mills and 
even had gone so far as to quote them terms. 

The Commission announced that it would reserve any action 
on the approval of the franchise until after the decision of the Ap- 
pellate Division had been handed down, 

The Commission also heard P. F. W. Ruther on the application 
of the Peekskill Lighting & Railroad Company for permission to 
begin construction in the town of Yorktown, Westchester County, 
for the furnishing of electric and gas service. He said that the 
proposed construction would cost $4.300. 

The Commission has appointed Henry C. Easbrouck, of Troy, 
N. Y., and W. P. Coleman, of New York City, traveling accountants 
for the Commission at a salary of $1,800 each. The duties of these 
appointees will be to go about the state and visit the offices of the 
corporations under the jurisdiction of the Commission, check up 
their methods of accounting, and to assist the smaller companies 
in the preparation of their reports required by statute. 

The Comniission has granted the petition of George B. Wood- 
mancy to begin construction of an electric plant in the vallage of 
East Randolph, Cattaraugus County, and to exercise the rights and 
privileges to occupy streets of the village with poles, wires and other 
fixtures for transmitting and furnishing to the public electricity 
for light and power. 


IMPORTANT DEVELOPMENTS. 


(Special Correspondence.) 


DAWSON PLANT IN OPERATION.—The power plant of the 
Northern Light, Power and Coal Company, forty-four miles from 
Dawson, Can., is now complete and in operation. The plan is one 
of the best in that section, and has a capacity of 9,000 kilowatts, 
although for the present only 2,000 kilowatts will be generated. 
Plant equipment, line material and holdings, exclusive of coal 
tracts and Dawson property, are valued at about $2,000,000. 

MENOMINEE RIVER PLANT STARTS.—The power plant at 
Grand Rapids, Wis., which was recently put in operation, is the 
first big plant to utilize power from the Menominee River. It was 
estimated that the new plant would generate about 6.500 horsepower, 
but its capacity is considerably in excess of that. At present it 
supplies power for the Marinette & Menominee Light and Traction 
Company's street cars, and is furnishing all electrical power for 
the two cities. Power is furnished by four 2,200-volt generators, 
and is stepped up to 33,000 volts for transmission. 


PLAN INSTALLATION FOR ROCKY RIVER.—Plans are being 
made for a hydroelectric plant, to be installed near Kendall Ferry, 
in Rocky River, about fifteen miles north of Wadesboro, N, C. It 
is estimated that the building of a dam and power house, which will 
cost about $400,000, will produce from 6.000 to 7,000 horsepower. 
The plans as drawn provide for a dam across the river, which is 
only 200 feet wide at the proposed point, with a high bank of rock 
on the Anson County side. In addition to the hydroelectric plant 
there js a proposition to erect a million dollar cotton mill near 
Ansonville. 
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LIGHTING AND POWER. 


(Special Correspondence. ) 
BLADEN, NEB.—Bonds for a lighting system have been voted 


by this city. P 
FAIRVIEW, OKLA.—This city is preparing to extend its 
electric lighting system. P 


TERRELL, TEX.—This city has voted the issuance of $10 000 
in bonds for electric light purposes. P. 
CARMAN, OKLA.—This city has issued electric light bonds 
and a plant is to be established at once. P. 
HAZEN, ARK.—The Hazen Light & Power Company has been 
incorporated with a capital stock of $25,000. 
BROWNSVILLE, TEX.—This city has voted $10,000 in bonds 


for the enlargement of the electric light plant. P. 
ROLLA, MO.—This city will extend its electric light system 
into the new territory lately taken into the city. P. 


EATON, O.—The Eaton flour mills are being completely over- 
hauled, and new electrical machinery will be put in. 

SAN MARCOS, TEX.—The San Marcos Light Company has 
recently been granted a twenty-year electric light franchise. P. 

BRIDGEPORT, NEB.—The Bridgeport Electric Light and Power 
Company has been incorporated with a capital stock of $25,000. P. 

SHERWOOD, O.—Bonds to the amount of $4,000 have been 
issued by the city for the construction of an electric light plant. 

OKLAHOMA CITY, OKLA.—The Home Heating and Lighting 
Company has been incorporated with a capital stock of $100,009. P. 

EL DORADO, ARK.—The plant of the El Dorado Light & Water 
Company was recently sold to A. B. Banks & Company of Fordyce. 

SIDNAW, MICH.—A company of Sidnaw business men has pur- 
chased the electric light plant which was damaged some time ago 
by fire. 

BODIE, CAL.—The Hydro-Electric Company has been granted 
a fifty-vear franchise to erect and operate a transmission line in 
this city and county. A. 

BELVIDERE, ILL.—The city council has decided to take steps 
toward the establishment of a municipal lighting plant for the 
illumination of the city. Z. 

PRINCEVILLE, ILL.—The municipal electric lighting plant of 
this place has been taken over by E. L. Brown, of the Elmwood 
Electric Light Company. 

BALTIMORE, MD.—The Susquehanna Transmission Company 
has been granted a franchise to erect poles and run lines along 
certain roads in Baltimore County. 

LA MESA, CAL.—For the first tiine in its history this place 
is lighted by electricity, receiving current from the lines of the 
San Diego Gas & Electric Company. 

SACRAMENTO, CAL.—T. H. Ramsey has filed notice of the 
appropriation of 10,000 inches of water in Mill Creek, to be used 
in the generation of electric power. A. 

WICHITA FALLS, TEX.—New machinery is to be jnstalled in 
the lighting and power plant here, with a view to making the in- 
stallation one of the best of its size in the state. 

TUCSON, ARIZ.—The Great Western Power Company is en- 
gaged in constructing a reservoir and power plant in Sabino Can- 
yon. An expenditure of about $1,500,000 is involved. A. 

LOCKNEY, TEX.—Local canitalists are installing an electric 
light plant and they expect to have the plant in operation in a 
short time. Work is now being pushed rapidly to completion. 

DENTON, PA.—An electric lighting plant has just been com- 
pleted in Denton which will light the towns of Denton, Greensboro 
and Ridgely. It is expected that Burrsville will also be included. 

FOREST GROVE, ORE.—A new boiler and engine have been 
installed in the city’s electric light plant, at a cost of about $8,000. 
The city will operate a day circuit, supplying power to small motors. 

AMERICUS, GA.—Col. W. A. Dodson, vice-president of the 
Americus Light Company, announces that financial arrangements 
have been completed for the construction of a $50,000 electric light 
plant. 

CARRVILLE, COL.—The light and power transmission equip- 
ment of the plant of the Trinity Gold Mining and Reduction Com- 
pany has been completed and the plant will be in operation about 
November 1. 

CLARKSTON, WASH.—The Lewiston-Clarkston Improvement 
Company is installing a new lighting system in Clarkston. The 
street lamps will be extended on arms in the streets and will be 
larger than the present ones. 

BARSTOW, CAL.—A $75.000 electric plant has been added by 
the Santa Fe to the $500.000 appropriation of expenditures for the 
town of Barstow, Cal., where the new depot, Harvey House and rec- 
reation building are nearing completion. 

ST. PETERSURG, FLA.—The Ramm Garage is being wired and 
everything being put into shape for the installation of its private 
lighting plant. The plant will have a capacity of eighty lights. 
and the place will be brilliantly lighted. 


p 


Y 
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STREATOR, ILL.—D. Heenan has sold the Heenan light, heat 
and power properties for $50.000 to the W. H. Schott Company of 
Chicago, which will extend the heat and lighting systems over the 
city. 

SYKESVILLE, MD.—Plans are being made for an electric light 
plant to be erected at the Springfield State Hospital for the Insane. 
which is located here. The plant will be equipped with the most 
modern machinery, and will cost about $75,000. 


SEYMOUR, MO.—The Longacre electric light plant which was 
recently installed here is now in operation and is giving satisfac- 
tion. About 200 lights are now in use and more are to be installed. 
The plant is owned and Operated by C. W. Longacre. 


OROVILLE. CAL.—W. T. Hanson has filed an appropriation of 
1500 inches of water to be taken from Big Chico Creek with a view 
to supplying light and power at low rates to Paradise, Orloff, Stir- 
ling and smaller points in the northern foothill district. A. 


GREENFIELD, MASS.—The Greenfield Electric Light and 
Power Company has bought the business and good will of the Col- 
rain Electric Light Company, and will take possession November 
1. The power is to be furnished from Shelburne Falls. 


REDWOOD CITY, CAL.—The voters of Menlo Park and Fair 
Oaks, near here, have organized a lighting district and will establish 
an electric lighting system. A special tax of twenty cents on the 
hundred dollars will be ievied to secure the necessary funds. A. 


LITTLE ROCK, ARK.—Work on the new municipal lighting 
plant at the foot of Broadway is being pushed rapidly, the founda- 
tion having been laid and work on the bricklaving started. Wiring 
will soon be commenced and will be pushed as rapidly as possible. 


McPHERSON, KANS.—The city has decided to instal] an elec- 
tric light plant and for this purpose will expend between $8.000 and 
$10,000. The plans include the installation of a 150-kilowatt dyna- 
mo, a new engine, and a new boiler, to be equipped for burning 
oil, : 

PETALUMA, CAL.—The Petaluma Power & Water Company 
has resumed work on the enlargement of its reservoir east of this 
city. The dam is to be raised and the bottom of the lake lowered. 
A contract has been let for the excavation of 25,000 cubic yards of 
earth. A. 


SILVER CREEK, NEB.—Silver Creek is to have electric lights, 
a franchise having been granted by the village board to Messrs. 
Ives and Brown Bros., who will immediately erect a plant. In addi- 
tion to supplying light, the plant will supply power to the garage and 
to other consumers. 

OWOSSO, MICH.—A contract providing for the lighting of 
Owosso for a period of ten years has been made by the city with 
the Commonwealth Power Company. The company is to install at 
least twenty magnetite arc lights and five 250-watt tungsten lamps. 
Lights will burn on an all-night schedule. 


COLUMBUS, O—The Public Securities Company has been 
chartered, with a capital of $160,000, by Carl J. Kiefer, G. B. Gilbert, 
Jackson Kiefer, E. M. Gilligan and Henry Kiefer. The company 
will take over the gas and electric plants in Hyomeua, Spencer and 
Coal Mont, Ind., and reorganize the properties. 


CLARKSTON, WASH.—Work has now commenced to overhaul 
the present street-lighting system in Clarkston, under the direction 
of J. J. Jennings, manager of the light company. Practically all of 
the material and equipment has arrived, and no delay will now be 
experienced in making the needed improvements. 


BOLTON LANDING, N. Y.—The tax payers of this town have 
signed a petition asking the Town Board to make a contract with 
the Bolton Light & Power Company to light the streets and public 
buildings for a period of ten years. A number of wealthy men who 
have summer homes here are in favor of the movement. 


SPRINGFIELD, MASS.—The United Electric Light Company 
has filed with the State Board of Gas and Electric Light Commis- 
sioners a petition asking authority to issue additional capital stock 
to the amount of $250,000, the proceeds of which it desires to use 
for paying the cost of permanent additions and improvements. 


SHENANDOAH, IA.—The Shenandoah Artificial Ice, Power, 
Heat and Light Company is now furnishing the tnird town, outside 
of Shenandoah, with electric current for lighting and power. The 
latest town to take power from the lines of the Company is Coin, 
where a company for this purpose was organized about six months 
ago. 


MEXICO, MO.—The Mexico Water Works Company, and the 
Mexico Electric Light, Heat & Power Company have consolidated 
under the corporate title of the Mexico Public Service Company. 
The new corporation has a capitalization of 3300,000. Its board 
of directors is composed of S. M. Locke, E. R. Locke, P. E. Locke, 
Mary N. Locke and J. J. Steele. 


MT. STERLING, ILL.—The City Council has granted a fran- 
chise to the Peoples’ Telephone Electric Light and Power Com- 
pany to sell telephone, electric lighting, power and heating service 
for twenty years. Senator Walter I. Manny is acting secretary of 
the Company which will begin at once to build a telephone-system 
and exchange. The capital stock of the concern will be, at the 
start, $10,000. Z. 
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ROCKVILLE, N. Y.—A mortgage for $500,000 given by the 
Long Beach Power Company to the Lincoln Trust Company, has 
been recorded. The mortgage is a continuing lien on the Power 
Company’s property at Long Beach and is to bear interest at five 
per cent. The Power Company has a contract with the Estates 
of Long Beach, of which William H. Reynolds is.president, to fur- 
nish electricity for the resort. 


CRAWFORDSVILLE, IND.—The M. W. Kellogg Stack Com- 
pany, of Chicago, hag been awarded a contract to construct the 
smoke stack for the new municipal electric light plant. The stack 
will be 150 feet high and seven feet in circumference at the top. 
The heater and purifier was let to the Hoppes Manufacturing Com- 
pany of Springfield, O., for $935. S. 

PITTSBURG, PA.—Plans are being drawn for the erection of a 
new power plant and special equipment for the American Locomo- 
tive works, on the lower North Side. The officers of the Company 
have decided to abandon as far as possible the use of belts and 
shafting and connect their machines directly to motors. Jt is said 
the Company contemplates the spending of $500,000 for this pur- 
pose and the contract for the work will be let as soon as the plans 
are contemplated, 


SALT LAKE CITY, UTAH.—The Blacksmith Fork Light & 
Power Company, of this city, has filed incorporation articles here. 
The capitalization is $100.000, divided into 1,000 shares of $1090 
each, paid up by the taking over of water rights in the Blacksmith 
Fork of Bear River, in Cache County. M. S. Browning is presi- 
dent; Alfred Budge, vice-president: A. B. Irvine, secretary and 
treasurer; J. J. Shepard, D. C. Budge, H. C. Parker and Joseph J. 
Cannon, additional directors. 


THEBES, ILL.—An electric light plant has been put in opera- 
tion here by F. L. Harp, proprietor of the National Motor & Supply 
Company, of Cairo, Ill. The plant consists of an Olds thirty-five 
horsepower electric lighting gasoline engine, twenty-five-kilowatt 
General Electric Company's generator, ete. The citizens of Thebes 
are making preparations for a demonstration on November 17 and 
18 to celebrate the formal opening of the Thebes electric light 
plant and the Cairo & Thebes Railroad 


NEW BRAUNFELS, TEX.—Adolph Henne, of New Braunfels, 
and associates will erect a large reinforced concrete dam across 
the Guadalupe River near here for the purpose of providing the 
initial power for a hydroelectric plant. It is claimed that there is 
more available water power on the Guadalupe River between this. 
place and Seguin, about twenty miles, than on any other stream in 
Texas. Several projects are under consideration which have in 
view the utilization of this wasted water energy. D. 


NEW ALBANY, KY.—The Indiana & Kentucky Power Com- 
pany, of New Albany, filed articles of incorporation with the Sec- 
retary of State in Indianapolis, the incorporators and officers being 
Adam Heimberger, president; H. Runyan, vice-president; George 
Summers, secretary; C. W. Inman, treasurer, and James R. Duffin, 
general counsel. The capital stock is $50,000. The Company is 
to take over the old New Albany Woolen Mils, on Vincennes 
Street, which is to be converted into a power plant to furnish steam 
and electrical power, light and heat. 


MANHATTAN, KANS.—The Rocky Ford Milling and Power 
Company has been re-organized under the name of the Blue River 
Power Company, and has announced that machinery has been pur- 
chased duplicating that of the power plant located four miles north 
of Manhattan on the Blue River. The new power house will have 
a capacity of 1,000 horsepower. This plant furnishes power to the 
Rocky Ford mill and partially to the city of Manhattan. The plan 
is to be able to furnish all of the power in Manhattan. The city 
will use it at its pumping station. The plant is owned largely by 
Junction City capital. 


MINNEAPOLIS, MINN.—The city of Minneapolis is likely to: 
have a novel system of police protection coupled with its extensive 
ornamental-lighting system. The improvements consist of alarm 
bells and red signal lights to be suspended from the Publicity 
Club's decorative uprights. The system will center in the tele- 
phone switchboard at the central police station and in emergency 
cases the operator has only to push a button to ring a bell or flash 
a light. If the policeman is too far away to hear the bell he may 
see the red light and report at once. The Minneapolis General 
Electric Company has offered the free use of its conduits for 
carrying the wires. Z. 

AUSTIN, TEX.—Negotiations for the transfer by the Dumont- 
Holmes Steel Concrete Construction Company of its contract for 
the re-construction of the great dam across the Colorado River at 
Austin to the Hydraulic Properties Company of New York are said 
to be practically completed. The Board of City Commissioners of 
Austin, which is the other party to the contract, has no objection 
tu the transfer being made. It is announced by the representatives 
ot the Hydraulic Properties Company that the work of constructing 
the dam and hydroelectric plant will be started and pushed for- 
ward rapidly as soon as a few slight alterations in the original 
plans can be made. The average flow of the Colorado River at this 
point between the years 1896 and 1899, according to a government 
report, was 1.160 second feet. This would give about 6,264 horse- 
power with a dam sixty feet high. D. 
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ELECTRIC RAILWAYS. 


(Special Correspondence.) 

MANHATTAN, KANS.—The Manhattan Interurban Railway 
Company will build an electric line to Fort Riley. This city has 
voted $20,000 in bonds. P. 

SPRINGFIELD, ILL.—The St. Louis, Springfield & Peoria 
Railroad, of Champaign, has certified to an increase in capital 
stock from $2,600,000 to $2,650,000. Z. 

LONG BEACH, CAL.—Work will be resumed this month on 
the construction of the fourth five-mile division of the Yueneme, 
Malibu & Port-Los Angeles Railroad, 

ROCKFORD, ILL.—The Rockford & Interurban Railway Com- 
pany has let the contract for the erection of its new car repair 
shops to the Witherspoon-Englar Company of Chicago. Z. 

SEWARD, ILL.—Representatives of the Northern Illinois Elec- 
tric Company, with head offices here, have filed a mortgage for 
$2,000,000 loaned to the company by the Chicago Title and Trust 
Company. It purposes to build a line from Peoria north to Lee 
County. 

ANDERSON, IND.—The Indiana Union Traction Company has 
given notice of an early readjustment of the wage scale, at-which 
time the motormen and conductors will receive a substantial in- 
crease. Better wages, better men and fewer accidents is to be 
the policy of the road. S. 

EL CENTRO, CAL.—The incerperators of the Imperial Valley 
Electric Contpany, recently incorporated here, have selected the fol- 
lowing officers: J. W. Finch, president; C. F. Ferguson, secretary. 
The capital stock of the company is $10,000. The Company will 
manufacture and deal in electric fixtures. 

PLYMOUTH. IND.—The work of grading and bridging the 
South Bend and Logansport interurban line has been completed 
to within a mile of South Bend. As soon as arrangements can 
be made fer entering the city the laying of rails will be com- 
menced and the road installed for operation. H. A. Butterfield has 
the contract. S. 

KENOSHA, WIS.—J. K. Orvis is attempting to organize a com- 
pany at this place for the purpose of building an electric interurban 
line between Kenosha and Lake Geneva. The proposed line would 
give connection with many summer resorts. Mr. Orvis is also pro- 
moting the construction of an interurban line from Lake Geneva to 
Marengo, Il. M. 

FRANKLIN, KY.—Articles of incorporation for the Louisville, 
Lincoln Farm and Mammoth Cave Electric Railroad have been 
filed with the State Railroad Commission. The road is capitalized 
at $1,000,000 and its charter is granted by Arizona. It is the plan 
of the company to build an electric line from Louisville by the way 
of Hodgenville and continue it to Mammoth Cave. 

MILWAUKEE, WIS.—The Milwaukee-Western lectrice Rail- 
way Company has received a certificate from the Railway Com- 
mission to issue stock certificates to the amount of $1,000,000 and 
bonds to the amount of $2,500,000. According to company promo- 
ters, they are ready to begin the construction of the road as soon 
as franchises for a Milwaukee entrance and terminal are obtained. 


MINNEAPOLIS, MINN.—The Minneapolis Northern Suburban 
Railway Company has filed articles of incorporation and will build 
lines to the northwest from Minneapolis and vicinity. The capital 
stock is placed at $250,000, and the incorporators are Charles 
Sherman, Hartford, Conn.; John J. McCarthy, Paul J. Marvin, L. L. 
McCulloch and William Lampert, Minneapolis. W. W. Bardwell is 


the attorney. 

ATLANTA, GA.—The first spike in the construction of the 
Atlanta and Carolina Electric Railway, was driven by Miss Evelyn 
Mason, daughter of' Matthew Mason, vice-president of the Com- 
pany and general manager. The line will extend from this city 
to Augusta, Ga., and it is believed that it will be completed within 
eighteen months. Capt. J. W. English, of this city, is president of 
the Company. i L. 

SOUTH BEND. IND.—The work of building an additional 
track between Mishawaka and South Bend by the Chicago, South 
Bend and Northern Railway Company has been completed and 
the work of double tracking the entire distance between South 
Bend and Elkhart will be pushed rapidly. A commendable f2ature 
of the improvement is the elimination of all of the curves and 
obstructed track. 

STOCKTON, CAL.—The Tidewater & Southern Railroad Com- 
pany has been incorporated at this place for the purpose of build- 
ing an electric railroad from Stockton to Modesto and Turlock and 
other points to the south of this place. The Company has a capital 
stock of $1.000.000, the incorporators being: John A. Mehling, J. 
A. Coley, K. C. Brueck, George E. Minges, George F. Schuler, Byron 
A. Bearce and T. J. Wisecarver. 


ATCHISON, KAN.—Announcement has been made that the 
McKinley Syndicate of Peoria, Ill., will begin building interurban 
electric lines from Atchison early next spring. One of the pro- 
posed lines will extend from Atchison to Leavenworth, another 
will extend from Atchison to St. Joseph and the third from Atchi- 
son to Topeka. At Leavenworth the Atchison-Leavenworth line 
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will be connected with the interurban line now leading into Kan- 
sas City. 

INDIANAPOLIS, IND.—The United States Court has granted 
permission to H. J. Milligan, receiver for the Indianapolis, Craw- 
fordsville & Western Traction Company, to enter into a contract 
with the nlectric Railway Improvement Company for the installa- 
tion of 9,000 rail bonds on the line between Indianapolis and 
Crawfordsville. The Company is also in the market for the pur. 
chase of a rail-bonding car not to exceed $2,500. S. 

PORTERVILLE, CAL.—The Porterville Interurban Electric 
Railroad has purchased a ten-acre tract in the Grider ranch as a 
power plant site to be operated for furnishing motive power for the 
road. The iine which will radiate from Porterville will run east to 
the foothill apple and timber country, west to ihe Poplar and Wood- 
ville districts and north and east through Frazier Valley to Lindsay 
and Exeter, penetrating the Porterville orange districts. 


AUSTIN, TEX.—N. A. Dawson, of San Antonio, and associates 
who were recently granted a franchise by this city for the con- 
struction of an electric street-railway system in South Austin and 
through portions of Austin, have made a voluntary bond to the 
city in the sum of $20,000 that they will complete not less than 
one and one-half miles of track within a year from the time the 
bond was accepted. Material for the new line is arriving here. D. 


SCRANTON, PA.—Plans for the electrification of the Lacka- 
wanna Railroad, between Lehigh Summit, on the east of Scranton, 
and Clark's Summit, on the west, forty miles, have been approved 
by W. H. Truesdale, president of the road, and the work will prob- 
ably be commenced at once. It is understood that the Westing- 
house people will secure the contract for the work. When the 
improvement is finished all the coal and freight going east and west 
will be handled by electricity. 


PORTLAND, ORE.—Work has commenced on the line of the 
Mount Hood Railway & Power Company. Twenty-one miles of road 
will soon be built, and the construction of the power plant begun. 
This takes the road to the sandy and Bull Run power sites, giving 
sixteen miles of main line which is intended to connect this city 
with Mount Hood. C. S. Smith, of Toronto, will take charge of 
the work and will let a contract to complete grading on that section 
of the line to the power plant. 


TOLEDO, O.—Following its announcement of several days ago 
the Pere Marquette Railroad has ordered instruments, selectors 
and line material to equip its line with telephones from Toledo to 
Saginaw, Mich., a distance of about 135 miles. There will be thirty 
telephone stations, the chief dispatcher being located at Saginaw. 
The equipment is furnished by the Western Electric Company. It 
is understood that this is the beginning of the adoption of the 
telephone system over the entire road. H. 


MAGNOLIA, IOWA.—A movement is on foot among members 
of the Magnolia Commercial Club to secure the services of a 
civil engineer to examine the survey of the proposed line, either 
electric or steam, between Magnolia and Logan and report upon 
the cost of construction and maintenance. Some time ago civil 
engineer Cherry recommended a line from Magnolia through to 
Beebetown to connect at Council Bluffs with lines radiating to 
Little Sioux, Mondamin and Missouri Valley. Z. 


SPRINGFIELD, ILL.—An interurban line connecting Spring- 
field, Centralia, Athens. Petersburg, Sweetwater and Greenview 
was projected at a recent meeting. A part of the capital stock 
needed to make the necessary survey was subscribed and officers 
of the new company were elected. The sum of $6.000 was appro- 
priated to make the survey and to meet other minor expenses. 
Officers were elected as follows: President, Homer J. Tice; vice- 
president, George L. Harnsberger; secretary, Samuel E. Prather. 


ROCHESTER, N. Y.—At a cost of $1,000,000, the New York 
Central Railroad will take steps at once to electrify the Auburn 
Road between Syracuse and Geneva, a distance of fifty-four miles. 
It is proposed to have the construction work completed, the car 
equipment ready and the road in operation under its new system 
of power by State Fair Week next year. Final plans incidental to 
the change are being made under the direction of Central officials 
and contracts for the work will be let in the next few months. 


INDIANAPOLIS, IND.—The sale of the property of the In- 
dianapolis & Cincinnati Traction Company to pay its indebtedness 
has been ordered by Judge Carter of the Superior Court. The 
court established $1,045,000 as the minimum price at which the 
holdings of the Company might be purchased. The case has been 
in court nearly four years, during which time the road has been 
operated by a receiver. It is understood that arrangements are 
being made to purchase the property and continue the present 
management of the road. S. 


FRANKFORT, IND.—The Logansport & Southern Traction 


Company has been incorporated to build, equip and operate a trac- 


tion line connecting Logansport and Frankfort and the interven- 
ing towns in Cass, Carroll and Clinton counties. The initial capital 
stock is $25,000. The motive power will be electricity and the 
plan is to secure current from the Ft. Wayne & Wabash Valley 
Traction Company at Logansport or the Terre Haute, Indianapolis 
& Eastern Traction Company at Frankfort, or both. Owen E 
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Brumbaugh, Elmer E. Sheridan and James R. Brown are the di- 
rectors. The home office will be in Frankfort, Ind. S. 


ST. LOUIS, MO.—The first official car to cross the new bridge 
of the Illinois Traction System at St. Louis passed over the new 
structure recently. The car belonged to Vice-President Chubbuck, 
who had with him several of the officials of the system. This is 
the bridge across the Mississippi that was built to give the 
Traction System an entrance to the city of St. Louis and in the fu- 
ture all trains will be able to proceed to the station in St. Louis 
owned by the Company. Through service will he started from 
Peoria and the sleepers from this city and Springfield will then be 
able to land the passengers in the heart of St. Louis. V. 


SAN FRANCISCO. CAL.—T. W. Forsyth has been granted the 
franchise for the proposed extension of the Parnassus Avenue rail- 
way from the Affiliated Colleges to Judah Street, Ninth Avenue and 
Pacheco Street. The bidder has agreed to pay the city three per 
cent of the gross receipts of the new road for the first five years 
of the franchise, four per cent during the next ten years and five 
per cent during the final ten years. The road is to be built and 
operated by the United Railroads Company to which the privileges 
secured by Mr. Forsyth and his associates will be turned over, 
together with the $40,000 bonus raised by interested property own- 
ers. A. 


ST. PAUL, MINN.—Articles of incorporation have been filed 
by the St. Panl Railway Promotion Company, whose object is to 
“build, construct, maintain and operate in whole or in part, tele- 
graph, telephone and electrical lines, roadways, street railways. 
interurban lines of railways, canals and roads of every kind and 
character, and to obtain franchises therefor.” The Company in- 
corporates for $100,000 and places the maximum of its liabilities 
at $2,000,000. The incorporators are W. J. Hoy, H. C. Struchen, 
W. L. Sontag, E. J. Dunnigan, John D. Davidson, C. E. Van Kirk, 
Kay Alexander, Walter L. Van Orman, Clovis M. Converse and 
A. C. Orthausen. 


TELEPHONE AND TELEGRAPH. 


(Npecial Correspondence.) 


COLFAX, IA.—The Colfax Telephone Company is soon to begin 


the erection of a telephone building. P. 
ELGIN, TEX.—The Flgin Telephone Company has been incor- 

porated with a capital stock of $10.000. F: 
MOODY. OKLA.—The Moody Telephone Company has been 

incorporated by W. M. Combs and others. P. 


STROUD, N. D.—The Dakota-Western Telephone Company is 
surveying for extension to several points frem here. P. 

ST. GEORGE, KAN.—The St. George & Flush Telephone Com- 
pany has been incorporated with a capital of $20,000. | 

OKOBOJO, S. D.—The Little Bend & Onida Telephone Com- 
pany has been incorporated with a capital stock of $10,000. P. 

FAIRBURY, NEB.—The Bell Telephone Company is construct- 
ing a telephone line from Fairbury to Red Cloud. The line is being 
built rapidly. 

TYLER, TEX.—W. P. Gage, representing R. T. Brown, of Fort 
Worth, Tex., has been granted a telephone and telegraph franchise 
in this county, P. 

NILES, MICH.—The Michigan State Telephone Company has 
installed the new automatic system. The improvement represents 
an outlay of $25,000. 

URBANA, ILL.—The Home Telephone Company directors re- 
cently elected Manford Savage, president; Julius Kiper, of Chicago, 
vice-president and Herman Kiper, of Chicago, secretary. Z. 

GALLIPOLIS. O.—The Gallipolis telephone system has been 
sold by Receiver Cyrus Huling of Columbus to E. L. Coon of Ver- 
million, Ohio, for $14.450. This was two-thirds of the appraised 
value, 

MUSKEGON, MICH.—The Citizens’ Telephone Company has 
petitioned the City Council to allow a higher rate. In return the 
company promises to improve the system by $100,000 and to erect 
a $15,000 building. 

SCOTTSBORO, ALA.—The Section Telephone line, on Sand 
Mountain, this County, formerly owned by a stock company, has 
been purchased by J. S. Ryan, who will extend the line and put in 
better equipments. 

PORTLAND, ORE.—The Kellogg Switchboard & Supply Com- 
pany, in asking for a telephone franchise, has offered to install 
a plant costing not less than $10,000. The Company also guarantees 
a three-minute service. 

CHIHUAHUA, MEX.—The work of tearing down the old adobe 
building recently purchased by the Chihuahua Telephone Com- 
pany has begun and in its place will coon rise a modern telephone 
exchange to cost $60,000. : 

SUMMITVILLE, IND.—The Summitville Telephone Company 
has notified the Secretary of State that the company has issued 
$3,000 of preferred stock. The purpose is to secure means to im- 
prove and extend the plant. S. 

GRAND TOWER, ILL.—The Preston Union Telephone Com- 
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pany of this place has been inccrporated with a capital stock of 
$1.350 to furnish a mutual telephone service. The incorporators 
are J. T. Evans, Adam Lytley and T. L. Aldringe. Z. 


YUMA, ARIZ.—Starting at Yuma, the Consolidated Telephone 
Company has begun construction work on a new line that is to 
stretch across the territory of Tucson and furnish communication 
between all principal territorial points and the coast. 


GREENFIELD, IND.—The Gem Telephone Company has been 
incorporated to build, equip and operate a telephone system and 
exchange in the town of Gem and throughout Hancock County. 
Fred. M. Thomas, Gus. L. Snider and Louis N. Larabee are the in- 
corporators. >: S. 


RALEIGH, N. C.—Th Corporation Commission has recently 
completed a table of assessments of values in North Carolina, in 
Which telephone assessments for the year are fixed at $1,790,017, 
being an increase over 1909 of $297,000.00. L. 


AURORA, ILt.—Officers have been elected by the Inter-State 
Telephone and Telegraph Company as follows: President, H. D. 
Wagner; vice president, 1%. F. Lawrence; secretary, Adam Clow; 
treasurer, A. T. Mathewson. H. H. Evans retires as president and 
general manager. Z. 


EAST FOSTER, PA.—The Grangers of this place have organ- 
ized a rural telephone company, which will furnish an interchange 
service with the Bell Telephone Company. The officers of the 
new company are: President, J. A. Schades; secretary, G. W. Whar- 
en; treasurer, Fred Funk. 


TEMPLE, TEX.—A new telephone line has been opened froni 
Temple to Sparta, the latter an inland town seventeen miles 
northwest of this city. The iine is owned by Dr. R. Walton of 
Sparta, who operates it in connection with the Southwestern Tele- 
phone Company at Temple. 


HARTFORD, CONN.—The Southern New England Telephone 
Company has increased its capital stock by $1,099,100 to provide 
for extensions planned and in progress. Three new members were 
elected to the board of directors: Judge W. F. Henney, of Hart- 
ford: A. H. Bullard, of Bridgeport, and Charles E. Lyman, of 
Middlefield. 


MARSHALLTOWN, l1OWA.—Mechanics’ and Farmers’ Tele- 
phone Company, a mutual organization for the operation of a new 
independent telephone system in opposition to the Bell interests, 
has been organized here with an authorized capital stock of $100,000. 
It has not been decided as yet whether a manual or automatic 
system will be installed. 


FT. WAYNE, IND.—The Home Telephone Company has com- 
pleted the stringing of new cables with capacity of several hundred 
additional telephones. The Company will next construct a through 
metallic line from this city to Hicksville, O. This new line, when 
completed, will greatly facilitate telephone service throughout the 
territory reached in both Indiana and Ohio. S. 


MURPHY, N. C.—The Cherokee Telephone Company, of this 
town, has disposed of its interests to the Southern Bell Telephone 
Company, including instruments and about 100 miles of lines, 
through the extreme western and mountain part of North Carolina, 
and Georgia. The new owners have put me at work to place their 
recently acquired properties in good shape. L. 


MERRILL, WIS.—The Wisconsin Telephone Company has pur- 
chased the property of the Merrill Telephone Company and has 
announced that extensive improvement will be made. A new 
switchboard will be installed and new central-office equipment put 
in. The central exchange will be entirely rebuilt and over $40,000 
will be spent. H. O. Seymour will be manager of the local ex- 
change, M. 


WATERLOO, IOWA.—Steps toward the organization of an 
Independent telephone company have been taken here. The con- 
cern it is said will be incorporated for $75,000 or $100,000. Kepre- 
senting city interests are George Herman, E. E. Benedict, M. E. 
Melvin, F. J. Young and George Paton. The united rural lines are 
represented by (Charles Lynch, Ed Monohor, N. O. Keen, W. H. 
Jones, Charles Landon, Frank Davis and Robert Harper. Z. 


HAMPTON. 10O0WA.—Work has been commenced on the exca- 
vation for the new office building that is to be erected and occu- 
pied by the lowa Telephone Company. The contract has been let 
and as soon as the necessary excavating can be done, the founda- 
tions will be put in and the construction will advance as fast as 
possible. As soon as the necessary appliance can be installed, the 
exchange of the Iowa Central Company will be consolidated with 
their own. 


TOLEDO, O.—Superintendent J. T. Greene, of the fire alarm 
and police-telegraph system of this city, is experiencing much 
trouble through the ravages of squirrels. The cables in use are 
paper-insulated and covered with lead. The squirrels attack the 
cables where they emerge from the ground, gnawing entirely 
through the lead covering. More than three dozen cables have thus 
been damaged by water which penetrates through the holes and 
destroys insulating qualities of the paper. The superintendent is 
endeavoring to find something to treat cables whici will deter the 
squirrels from gnawing them. H. 
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ELECTRICAL SECURITIES. 


During the past week the market has been led by electrical 
securities. The principal transactions were made in copper, in 
Mackay Companies, General Electric and Westinghouse stocks. 
These show gains of from one and one-half in Amalgamated and 
two in Smelters to four and one-quarter in Mackay, now within 
a point of its record high price, and five and five-eighths in Gen- 
eral Electric and five in Westinghouse. Reading, Steel and the 
Harriman issues, in which the buik of the trading has been done, 
are practically unchanged. The report of the Copper Producers’ 
Association showed a substantial decline in stocks. 

Chicago City Railway Company’s September gross was $836,457, 
or 5.39 per cent increase; and eigbt months’ gross $6,554,102, or 
6.20 per cent increase. 

The annual meeting of the Allis-Chalmers Company will be held 
November 3 in Jersey City. 

The Chicago Stock Exchange has listed $2.875,000 Common- 
wealth Edison stock and $9,022,000 first mortgage 5s. This is the 
increased stock authorized a vear ago, final payment on subscription 
being due on November 1. The bonds just listed were sold to a 
syndicate a couple of months ago, part being used to refund Chicago 
Edison first 5s. The company’s total stock listed is $32,875,000, and 
total bonds $27,622,000. Commonwealth Edison's earnings during 
the past year showed a larger ratio of increase than expenses, so 
annual report will show a substantial net increase. 


DIVIDENDS. 


American Light and Traction Company, regular quarterly divi- 
dends of two and one-half per cent in cash and two and one-half 
per cent in stock on the common stock, and the regular quarterly 
dividend of one and one-half per cent on the preferred stock, payable 
November 1 to stock of record October 13. 

Brooklyn City Railroad Company; regular quarterly dividend of 
two per cent, payable October 15. 

Fort Smith Light and Traction Company; quarterly dividend of 
one and three-quarters per cent on the preferred stock, payable 
October 15, to stock of record September 30. : 

Northern States Power Company; quarterly dividend of one 
and three-quarters per cent on the preferred stock payable October 
15, to stock of record September 30. 

San Diego Consolidated Gas and Electric Company; quarterly 
dividend of one and three-quarters per cent on the prefererd stock. 
payable October 15 to stock of record September 30. 

Oklahoma Gas and Electric Company; quarterly dividend of 
one and three-quarters per cent on the preferred stock payable 
October 15, to stock of record September 30. 

Southern New England Telephone Company: regular quarterly 
dividend of one and one-half per cent, payable October 15. 


CLOSING BID PRICES FOR ELECTRICAL SECURITIES ON THE LEADING EX- 
CHANGES AS COMPARED WITH THE PREVIOUS WEEK. 


NEW YORK. Oct. 10. Oct. 3. 
Alis-Chalmers "COMMON. 666 isewers sesh a ween ee OREN aS she de secon 9 lo 814 
Allis-Chalmers preferred oo... ccc ccc ccc eee cee eee reece eevee 3314 29 
Amalgamated Copper .....ce. eee ees Ciba Oe Ene ae an eee 6614 6434 
American Tel. & Cable 4.0536 p35 eee ed See ea ee wh ew SO 77 
Anierican Tel &- Tel sili 5.5 oe oni Paes a See webes one dees 7.13714 \38 
Brooklyn Rapida Transit 4 s644 sessions cutive peed ata Rare ates T61y T61% 
cenetal ElectTiC Scie eee GaSe RES ie OR OA Sa eae ak Pas Sa e a ae 150 144 
mterborough-Metropolitan COMMON ...... cee ee eee ee eee eee eee 21) 83 214% 
Interborough-Metropolitan preferreG ..... cee cee eee eens 50% 56 4 
Kines County Electri sssi oa Cee i bed Bae rene eee eee 123 123 
Mackay Companies (Postal Telegraph and Cables) common.. 9614 911; 
Mackay Companies (Postal Telegraph and Cables) preferred 76 rs) 
Manhattan Elevated - sex ares ceie oS Wa cas sete hae ee ae wae EE we 145 143% 
Metropolitan Street Railway oo... ccc cece cee ee weer eee e eee res *18 *18 
New York & New Jersey Telephone.......... 2. ccc eect ences 103 103 
U, S Steel COMMON: sssesiosccassita t tane as be esda tea s anni 597% 6914 
[tS Steel preferred tis 22) esre siet eo See ii eee a Peewee oe was 1184, 116%, 
Western- Trnion sesteeis iei tii we Sadana ad Melee Miele wh ee EE Th 7558 
Westinghouse common ...cc cee cc cee eee ee eee etree tees cacnnce 112 66 
Westinghouse preferred ........ ccc cece cece etter treet eens 124 128% 
BOSTON, Oct. 10. Oct. 3. 
American: fel. & “l @leas-stit3d tres n ebren e ada wed eb Ged a oe cea 13714 138 
Edison Elec. Jluminating 22... .. ccc eee cee ee eee eee ee eees 269 258 
Heneral TOVECUEIC 2 orun ea Ea EE BW we aa ew Ae ae ee 159 144 
Massachusetts Electric COMMON ... cc eee ee eee eee eens 191% 20 
Massachusetts Electrice preferred ... 0... cc ccc ce eee eee eee 84 8414 
New England Telephone ......... ccc cece cc cece cece ence een cer 132 130 
Western Tel. & Tel. common .... ccc ccc ccc cet eee ee ee ences 1814 19 
Western Tel. & Tel. preferred ....... ccc cece cence nee cceeene &§ 88 
PHILADELPHIA, Oct. 10. Oct. 3. 
American Hallways cc psck eee ced ba oe. dhe oe ies Wee wr d Rees 43 43 
Klectrie Company of America coc. eee ce cee ee eee eens 1114 1114 
Iclectrie Storage Battery COMMON 2... cc eee eee cee eee 48 4816 
Electrice Storage Battery preferred... . cc. ce ee eee 1 4814 
HKiectrie Storage Battery preferred .......... cc eee eee 1512 1574 
Phbiladelphia BEleetric aa see Bicern'e ooh dee dearth dk RRA ee oe Rae BS 1513 1554 
Phiadelphia Rapid Transit end woe tue ba we ous dk 4 Nw vie gh oR 191g 153% 
Philadelphia Traction s.srscscessseiiiresi ta eee ho boa taenlliaae Sle 8273 
PUT) Traetto Sreser aveise ca ’e Saud OEE E E Aco Ses wna Aya Boe acta 43 4333 
CHICAGO. Oct. 10. Oct. 2. 
Chicago Railways, Series Li... ec ccc ce eee cc ee teeta 65 60 
(HCHO R UIwayS Series Dadda bob ee ewes bee bees E ya ota 1543 1514 
CPO: SURAT ese Sad She were a a aA E e ete a a edad ate pe bengal ave Goes 4 4 
ea wer. Telephone 228 vee ee Bae ee ace d a gr de, Dene & Skee eM athens 120 118 
OTT AV Edison ~ teenth ee. ORE ede eer Dak bs ee ie be ee 11634 112 
Metropolitan Flevated COMMON 2... ck cece ce eee eee eee ees 17 17 
Metropolitan’ Elevated preferred co... cece ccc ce cece ence 60 60 
Yatimat Carbon- OOTP: ade alee die Soe Bae Moe Yb eek Ge ng eae 124 125 
National Carbon preferred... esas 460g hack baa ee WG bd he Ra 119 118 
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PERSONAL MENTION. 


ALFRED A. BOYER has resigned as manager of the Centra} 
Union Telephone Company at Dwight, Ill. 

L. D. MATHES, general manager of the Union Electric Com- 
pany of Dubuque, Iowa, suffered the loss of his wife on October 
4. Mrs. Mathes had been in ill health for more than a year. 


A. G. CHRISTIE, professor at the University of Wisconsin, has 
returned from his summer wip to Europe and is taking up the sea- 
son's work in steam engineering. 

CHARLES A. BALDWIN has been appointed manager of the 
New York oftice of the Massachusetts Chemical Company. He suc- 
ceeds Henry E. Cozzens, who resigned to enter other business. 


S. DAVIES WARFIELD recently resigned from the board of 
directors of the Consolidated Gas, Electric Light & Power Com- 
pany, of Baltimore, Md. He was succeeded by James E. Aldred, 
president of the Pennsylvania Water & Power Company, 


HARRY P. WAUGH, of the Interborough Rapid Transit Com- 
pany, recently returned to New York City from an extended trip 
through the South and Middle West. Mr. Waugh says that finan- 
cial conditions are exceptionally good throughout the territory he 
traversed. 


CLARENCE WOLF recently resigned his position as vice- 
president and director of the Philadelphia Rapid Transit Company. 
He was succeeded as director by Charles O. Kruger, the president, 
but the office of vice-president will not be filled until the next 
meeting of the board. 


WILLIAM WALKER, who succeeded C. L. Rogers as superin- 
tendent of the Milford, Attleboro & Woonsocket Railway Company 
and Interstate Street Railway lines is to retire. He will take 
up the superintendency of the Worcester & Blackstone Valley 
Street Railway, of Worcester, Mass. 


CHARLES R. FISHER, who has for a number of years been 
chief operator for the Western Union Telegraph Company at 
Kansas City, Mo., was recently promoted. Mr. Fisher is now 
located at St. Louis, Mo., and is plant superintendent of the Com- 
pany’s second district, including three states. 


E. AUBERTIN, for several years manager of the Berkeiey, Cal., 
office of the Western Union Telegraph Company, has been appointed 
to the Oakland office, which he will take charge of in the place of 
E. G. Folger, a former manager. Mr. Folger has been given super- 
vision of the commercial department of the San Francisco office 
of the company. 


S. V. McKENNAS resigned his position as manager for the 
Central Union Telephone Comnvpany properties at Champaign to 
become manager of the Decatur Home Telephone Company's 
exchange at Decatur, Ill. J. A. Portwood who has been manager of 
the Home Company, an automatic exchange, and the Macon County 
Telephone Company will confine his work to the latter company. 


WALTER I. SCHLICHTER who was with the General Electric 
Company, recently left to become professor of electrical engineering 
at Columbia University. Mr. Schlichter after graduating from Co- 
lumbia in 1896, entered the employ of the General Electric Com- 
pany and has since served that company in several capacities. He 
has been closely associated with Dr. C. P. Steinmetz and W. B. 
Potter and at the time of his resignation was technical assistant to 
Kk. W. Rice, vice-president and chiet engineer of the company. 


H. F. HOLLAND of the Simplex Electric Heating Company, 
Boston, Mass., made a very interesting and instructive address. 
recently to the outside solicitors of the Southern California Edison 
Company at Los Angeles, Cal. The Edison Company is conducting 
an active campaign looking to increasing the use of electrical 
heating and cooking utensils throughout its territory, and Mr. Hol- 
land’s masterly handling of the subject was greatly appreciated. 
Mr. Holland was also a prominent figure at the Pacific Coast Elec- 
trical Exposition held the latter part of last month at San Fran- 


cisco. 
OBITUARY. 


WILLIAM M. STEWART, division equipment superintendent of 
the New York Telephone Company, died suddenly on October 3. at 
his home in Westfield, N. J. Mr. Stewart was forty-four years 
of age, and for the last twenty years had been in the service of the 
New York Telephone Company. 


NEW INCORPORATIONS. 


ST. LOUIS, MO.—The Prismatic Electric Sign Company has 


been incorporated to deal in gas and electric signs. The capital is 
$2,000, and the incorporators are David A. Heidman, Julius and 
Oscar E. Epenter and David A. Heidman. 


l GUTHRIE, OKLA.—The Vulcan Electric Company with A. E. 
Webber as president has been organized and will transact business: 
from this city. The company will occupy a part of the Oklahoma 
State Bank Building. Among contracts already closed are the 
Masonic Temple and the new Kress Building. 


DOVER, DEL.—The Vapor Light and Power Company was in- 
corporated here today, on anplication at the State Department, to 
apply, distribute and dispose of artificial light, gas and electricity 
suitable for fuels and light. The incorporators’ are J. Brehton 
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Haynes, Joseph H. Everett and Samuel T. Aber, all of New York 
City, and the capital stock is $1,500,000. 

PORTLAND, ORE.—The Hydro Patent Power Company has 
heen incorporated to Inanufacture and sell machinery for generating 
power by water, the plant to be erected at Portland. ‘The capital 
steck has been placed at $1,000.000, and the incorporators are Nor- 
man R. Smith, Farnk Becker and C. M. Idleman., 


ELKHART, IND.—The Elkhart Manufacturing Company has 
been incorporated to manufacture and deal in electrical and me- 
chanical devices and appliances and to own, maintain and operate 
factories incident to the conduct of such business. Walter Brown, 
Hervey H. Alberts and Horace S., Hubbard are directors. S. 

NEW YORK, N. Y—Articles of ivceorporation have been filed 
bv the International Electrice Welding Company, of New York City. 
The concern which has a capital stock of $100,000 will do a general 
contracting business in electrical work, will act as mechanical and 
electrical engineer end will exploit electrical heating and lighting 
plants, telephone and telegraph lines. Tne directors are Edward 
D. Longhman, Vanderwort H. Downes, of New York; and James S. 


Darey of Brooklyn. 
LEGAL NOTES. 


WORKING NEAR ELECTRIC WIRES.—Where an employe of 
a contraclor engaged to build a cupola upon the roof of a building 
owned by a company maintaining thereon wires carrying electricity, 
the Supreme Court of New Jersey holds that working in close 
proximity to wires which are apparently safe, and without knowledge 
oi their dangerous character, cannot be said to be negligence as a 
matter of law. It could not properly be said that the wires them- 
selves were necessarily a patent danger, when they were insulated, 
and the defect in insulation was not readily discernable. More- 
over, a workman would naturally presume that the wires would 
be kept harmless during the period when he was required to work 
near them.—Sommoer vs. Public Service Corporation of New Jersey, 
To Atl. $92. 

DUTY OF TELEPHONE COMPANY TO PROTECT AGAINST 
LIGHTNING.—An emplcyve in the office of a lumber company had 
the hearing of his left ear destroved, and of the right injured, while 
answering a telephone call. The supreme court of Arkansas, in 
afirming a judgment in his favor for $5,900 damages, against the 
telephone company, says that it thinks the evidence warranted the 
jury in finding that the injury was received during an ordinary 


electrical disturbance, while the plaintiff was using the telephone © 


in the ordinary way, and that the failure on the part of the defend- 
ant to attach a ground wire to its lightning arrester to the tele- 


phone in question was negligence, and that it was the proximate. 


cause of the injury. It was the duty of the telephone company, 
in installing its telephone, to equip it with such appliances as were 
reasonably necessary to guard against injuries from lightning.— 
Southwestern Telegraph & Telephone Co. vs. Abeles, 126 S. W. 724. 


WHEN TITLE TO ELECTRICITY PASSES AND SELLING 
COMPANY IS RELIEVED OF LIABILITY.—Wherein, the Supreme 
Court of Appeals of West Virginia asks, does the sale of elec- 
tricity differ from a sale of other commodities or things? It is 
personal property capable of sale. When one electrical company, 
which sold electricity to another electrical company, to be used by 
the latter company in lighting the streets, delivered the electricity 
from its wire to the wire of the second company at a point where 
the wires of the two companies met, under the law of sales the title 
and possession of the first-mentioned company ceased, and the sec- 
ond company took title and possession then and there. When the 
electricity passed from that point into the streets, it was the prop- 
erty of the second company. Surely, this was so, unless, as the 
circuit judge held, there is a difference between electricity and other 
salable things. The court repeats that. when that electricity passed 
froin the point where the wires of the two companies connected into 
the streets, it was, through every foot of its course, the property of 
the second company. The first company lost title: the second com- 
pany acquired title then and there. So when a wire of the second 
company conveying the electricity along a street was grounded, and 
killed a person with its current, the first company was not liable 
to an action for the death of such nerson. When the electricity 
reached the point where the unfortunate man met his death, so 
far as the human mind can realize, it was the property of the 


aaa company.—Fickeisen vs. Wheeling Electrical Co., 67 S. E. 
8&8. 


DUTY TO DELIVER IMPORTANT TELEGRAMS BY TELE- 
PHONE.—When a telegraph company has in its office a telephone 
that will put it in connection with the addressee of an important 
telegram, received at an hour when its messenger is absent, it 
should exercise reasonable diligence to deliver it over the telephone 
or notify the addressee of the fact that it has a telegram at its 
Office; and this, notwithstanding the fact that the company may 
not be under any duty to have a messenger boy at the time the 
telegram is received to deliver it or be required to then deliver it 
in person. The fact that a company may establish reasonable hours 
Of service and be excused during specified hours and at certain 
places from delivering in person telegrams will not relieve it of 
the duty, when its messenzer is absent. of delivering an important 
telesram over the telephone, or at least of notifving the addressee 
that it has an important message for him, if it can communicate 


ELECTRICAL REVIEW AND WESTERN ELECTRICIAN 


811 


this information from its office without incurring any cost. The 
company must use due diligence to notify a person when it has an 
important message, aud, if the addressee request it, deliver it to 
him over the telephone, and the failure to do this is negligence for 
which a recovery may be had, if the case is one that authorizes 
damages, for the failure to transmit and deliver the message with 
reasonable promptuess. It cannot be successfully maintained that 
a company has exercised reasonable care and diligence to deliver 
a telegram in the proper absence of its messenger service when it 
fails to use for the purpose so convenient an instrument as a 
telephone that will connect without delay or expense its Operator 
with the addressce.—Court of Appeals of Kentucky in Western 
Union Telegraph Co. vs. Price, 126 S. W. 1100. 


PROPOSALS. 


POST OFFICE, LEWISTON, IDAHO.—The office of the Super- 
vising Architect, Washington, D. C., will receive sealed bids until 
November 15 for the construction, complete (including plumbing, 
vas piping, heating apparatus, electric conduits and wiring), of the 
United States post office at Lewiston, Idaho, in accordance with 
drawings and specification, copies of which may be obtained from 
the custodian of site at Lewiston, or at the Supervising Architect’s 
office. 

POST OFFICE, CHAMBERSBURG, PA.—The office of the Su- 
pervising Architect, Washington, D. C., will receive sealed bids 
until November 16 for the construction, complete (including plumb- 
ing, gas piping. heating apparatus, electric conduits and wiring), of 
the United States post office at Chambersburg, Pa., in accordance 
with the drawings and specification, copies of which may be ob- 
tained from the custodian of site at Chambersburg, or at the Super- 
vising Architect's office. 

ELEVATOR FOR NEW YORK POST OFFICE.—The office of 
the Supervising Architect, Washington, D. C., will receive bids 
until November 3 for an electric elevator equipment at the United 
States post office, New York, N. Y., in accordance with drawings 
and specifications, copies of which may be had at the office of the 
architects, Messrs. McKim, Mead & White. 160 Fifth Avenue, New 
York City, or at the Supervising Architect's office. Applications 
must be accompanied by a certified check for $100, which will be 
held until the return of the drawings and specifications. 


HEATING FOR NEW YORK POST OFFICE.—The office of the 
Supervising Architect, Washington, D. C., will receive sealed bids 
until November 3 for instailing a heating and ventilating system 
in the new United States post office building, New York, N. Y. in 
accordance with the drawings and specification, copies of which 
may be had at the office of the architects, Messrs. McKim, Mead & 
White, 160 Fifth Avenue, New York City, or at the Supervising 
Architect's office. Applications must be accompanied by a certified 
check for $200. which will be held until the return of the drawings 


and specification, 
INDUSTRIAL ITEMS. 


THE CENTRAL ELECTRIC COMPANY, Chicago, Nl., recently 
issued to the trade the price list and discount sheet applying to 
the 1909 catalog No. 26. 


THE COLONIAL SIGN AND INSULATION COMPANY, South 
Akron, O., announces that it has been granted patent No. 969,816, 
covering its Colonial all-porcelain pothead. 


THE CURTIS-LEGER FIXTURE COMPANY, Chicago, NL, has 
distributed folders describing show-window lighting with the 
“Scoop” reflector. On one side of the folder is reprinted a page 
from the Dry Goods Economist on this subject, while the other side 
containg many points of interest regarding the reflector, together 
with illustrations of it. 


THE PACIFIC ELECTRIC HEATING COMPANY, Ontario, 
Cal., calls especial attention to “El Tosto” in the September issue 
of Hotpoints. The Company is offering printed matter for adver- 
tising its toasters and is also furnishing electrotyped advertise- 
ments to its agents. A copy of the full page Saturday Erening Post 
acvertisement is reproduced by the Company in its publication. 


THE HOLOPHANE COMPANY, Newark, O., has illustrated, in 
the September number of Molophane Mbanination, a number of de- 
signs of the new residence-lighting reflectors. These are of rather 
unique design and are artistic in appearance. An article on the 
illumination of picture galleries shows how a difficult) problem 
in lighting was solved by the Holophane engineers. 

PETTINGELL-ANDREWS COMPANY, Boston, Mass.. in 
nection with a very unique cover has, in the October issue of 
Juice, an editorial entitled “Who's Your Competitor?” The issue 
also contains a number of other interesting articles among which 
are “Make Sure It’s the Best Cleaner.” “Increasing the Station 
Load.” “Carrying the Overload” and “Making Exposed Conduit 
Popular.” i 

THE PARAGON SELLERS COMPANY, Chicago, I., recently 
publisned No. 1 of a periodical entitled the Parunon Bulletin. New 
facts regarding grounding are touched upon in the publication. 
Some of the articles included are “Grounding Lightning Arresters 
for Lighting and Power Plants,” “Grounding of Transformer Sec- 


ondaries.” “Grounding Transformer Neutrals.” and “Rules for 
Transformer Installation.” 


con- 


$12 


THE MOORE LIGHT COMPANY, Newark, N. J., announces 
that the French and Belgian rights for the Moore light have been 
taken over by a group of capitalists headed by Otto Markiewicz. 
The conipany, which will be known as “La Lumiére Moore,” will 
have its headquarters at the Hotel Regina, Paris. The Moore Com- 
pany has offices in a number of foreign cities, and states that its 
lights are in use in thirty of the cities of Europe. 


THE FEDERAL ELECTRIC COMPANY, Chicago, Ill.,announces, 
in the October number of The Federalist, that it has been found nec- 
essary to secure larger quarters. This is being done by moving the 
offices and display rooms to the main floor of the present building 
at Lake and Desplaines Streets, and making other necessary 
changes. The Company will soon be in first-class condition to meet 
the tall business, which is already beginning to come in. 


THE WESTERN ELECTRIC COMPANY, Chicago, NI.. has is- 
sued, in handbook size, Bulletin T-206, describing its composite tele- 
phone and telegraph system for railway service. The system has 
been devised for the purpose of enabling telephone and telegraph 
messages to be transmitted simultaneously over grounded telegraph 
lines. The booklet contains fifty-four pages and is illustrated 
by many cuts of telephone sets, howlers, coils, condensers, line 
poles and a number of circuit diagrams. 


THE SMITH & COX COMPANY, Bayonne, N. J., announce that 
J. Fillmore Cox will be connected with it as president and general 
manager. The company owns all of the Cox patents on pipe and 
tube-bending and coiling machines, and is doing special work in 
bending coils, ete. In order that ihis work may be facilitated the 
company solicits the catalogs of manufacturers, especially those 
turning out pipe-threading or cutting machinery, bending machin- 
ery, welding machinery, latnues, millers and other machine-shop 
equipment, and also office and drafting-room furniture. 


THE WESTINGHOUSE ELECTRIC & MANUFACTURING 
COMPANY, Pittsburg, Pa., has recently received an order from the 
Simonds Manufacturing Company for six 500-Kilovolt-ampere trans- 
formers, two 200-horsepower, Type HF rollinz-mill motors to be used 
in the new Lockport, N. Y., plant of the purchaser. The trans- 
formers will be used in stepping down the power purchased at 
12,000 volts. to 480 volts. One of the motors will be used on the 
band saw-mill and the other on a cross-cut saw-mill. The motors 
will be geared to the mills, which will consist of two stands each. 
The motors will be of the Westinghouse extra heavy rolling mill 
type, so constructed as to permit the moving of the stator side- 
ways in case of necessary repairs to the rotor. 


ALLGEMEINE ELEKTRICITATS-GESELLSCHAFT, Berlin, Ger- 
many, has recently issued several pamphlets dealing with meters, 
enamel wire, protected switches and rolling-mill motors. The latter 
consists mainly of a list of installations. The first pamphlet enum- 
erates the various forms of direct-current and of one, two and 
three-phase meters put upon the market by this company; also 
the meters for double-rate tariffs and for time records. The ad- 
vantages of enamel-coated wire are fully set forth in the pamphlet 
on this subject, and curves showing the cost of different forms of 
insulation for different sizes of wire are given. Various types of 
cases for protecting switches from molestation and for protecting 
persons from contact with the live parts are shown in the other 
pamphlet mentioned. 
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J. G. WHITE & COMPANY, New York. N. Y., have been 
awarded a contract for the engineering and construction of a steam 
and electric power plant to be built for the Power Transit & Light 
Company, at Bakersfield, Kern County, California. The building will 
be 82 feet by 140 feet, fireproof structure, and will be designed to 
accommodate two 2,000-kilowatt horizontal turbines, with boilers, 
condensers and necessary auxiliaries. A 750-kilowatt turbine will 
be temporarily installed at the earliest possible date. As the boilers 
will be installed with oil burners, there will be no basement under 
the boiler room. The station will be designed electrically to deliver 
practically full load at either 60,000, 10.000 or 2,300 volts, and will 
operate at all the above pressures simultaneously. The estimated 
cost is approximately $400,000. 

THE AMERICAN LAMINATED BELTING COMPANY, New 
York, N. Y., recently distributed a booklet entitled “The Difference 
Between Albeco Laminated and Multi-Lap Leather Belting.” This 
booklet is especially interesting in that it gives close comparisons 
of the operating principles, power-transmitting qualities and ulti- 
mate economy of both types of belting. That laminated belting 
can handle heavy loads is shown in this booklet by the descrip- 
tion of the main drive in the Cocheco departments of the Pacific 


Mills, Dover, N. H., where eighty-four inches width of laminated 


belt on one pulley is used to transmit 1,544 horsepower. The 
belts, consisting of two thirty-inch and one twenty-four ifich belts. 
all five-eighths inches thick, are said to comprise the largest instal- 
lation of laminated belting on one drive in the world, and were 
installed by Lockwood Greene & Company, of Boston. 


THE KELLOGG SWITCHBOARD & SUPPLY COMPANY, Chi- 
cago, Ill., recently published a booklet entitled “The Factory Behind 
the Phone,” in which the processes of making the modern telephone 
are described. Photographic views of the more important depart- 
ments are given. These include the lumber yards and kiln, where 
first grade telephone-box and switchboard-cabinet material are han- 
dled, and the varnishing departments, where the cabinets are pol- 
ished and finished in a thorough manner. Illustrations are shown 
of the Kellogg cable and cord-braiding machines, products of which 
have gained a world-wide reputation. The well-lighted winding 
room is also illustrated. These pictures show that the general ma- 
chine and apparatus equipment of the Kellogg factory is the best. 
Of special interest are the plating and condenser departments. 
Other views show the lamp, generator, cord-finishing departments, 
punch presses, polishers, milling, screw machines and testing de- 
partments. The book will be sent on request. 


DATES AHEAD. 


Association of Iron and Steel Electrical Engineers. 
ing, Hotel Schenley, Pittsburg, Pa., October 17-20. 

Iluminating Engineering Society. Annual convention, Balti- 
more, Md., October 24-25. 

Illinois State Electric Association. 
Island, HI., October 25-27. 

Texas Independent Telephone Association. 
Dallas, Tex., October 26 and 27. 

American Association of Electric Motor Manufacturers. 
annual meeting, Chicago, November 14-16. 

Alabama Light and Traction Association. 
niston, Ala., November 21-23. 


Next meet- 
Annual meeting, Rock 
Annual convention, — 
Semi- 


Annual meeting, An- 


RECORD OF ELECTRICAL PATENTS. 


Issued (United States Patent Office) October 4, 1910. 


971.515. MACHINE FOR MANUFACTURING INCANDESCENT 
LAMPS. George W. Beadle, East Orange, N. J., assignor to 
Westinghouse Lamp Company. Filed Nov. 22, 1909. The 
machine comprises a rotatable member, a reciprocatory mandrel 
co-operating therewith, and a reciprocatory marking device. 


371.525. RESISTANCE COIL. Irven E. Coffey, Lawton, Okla. Filed 
Oct. 12, 1908. The device includes a series of resistance coils, 
binding posts connected to each end of each coil, and a set 
of connecting bars each having a longitudinal body portion 
and a series of laterally extended slotted arms formed on this 
body, the series of arms on each connecting bar being engaged 
with a series of the binding posts. 


971,544. ELECTROMAGNETIC SPARKING PLUG. Emil Kuhn, 
Zurich, Switzerland. Filed July 17, 1909. The plug comprises 
a casing. a shaft arranged to turn within the casing, a plurality 
of electromagnets arranged on the shaft, a plurality of station- 
ary pole pieces arranged within the casing, and a contact 
pin arranged on the shaft. 


971,572. TELEGRAPH-KEY. Frank G. Slemmer, Goldsboro, Md. 
Filed Aug. 18. 1909. The key comprises a base, a lever pivoted 
thereto and in electrical contact therewith, a pair of electrically 
insulated signaling contacts supported on the base and lever, 
a second pair of insulated contacts arranged to close when the 
signaling contacts are opened and open when the signaling 


contacts are closed, and manually operable means to close the 
first-mentioned contacts and hold them in closed position, the 
first pair of contacts being electrically insulated from the 
second pair of contacts. E 

971,574. ELECTRICALLY OPERATED AGRICULTURAL IMPLE- 
MENT. Christian Taurman, Cincinnati, Ohio. Filed Dec. 39. 
1909. The system includes a laterally movable trolley line, 
rortable towers (for supporting the trolley lines between 
the ends thereof) each comprising an upright, an arm, a divers- 
ing frame, a supporting yoke for the trolley wires, a support- 
ing wheel and counterweights, and a truck provided with agri- 
cu.tural implements and trolley poles for engaging the trolley 
lines, one of the trolley poles being telescopic. IN 

971,597. BATTERY-TANK SYSTEM. Frank A. Decker. Philadel- 
phia, Pa., assignor to Decker Electrical Manufacturing Con- 
pany, Wilmington, Del. Filed Jan. 10. 1910. The apparatus com- 
prises a pivoted tank, a battery communicating with the tank. a 
gear fixed in relation to the tank, a revolvable shaft having a 
worm thereon for engaging the gear and rocking the tank, and 
a handle for revolving the shaft. 

971,598. TELEPHONE SYSTEM. Alfred H. Dyson, Chicago, Il.. 
assignor to Stromberg-Carlson Telephone Manufacturing Com: 
pany, Rochester, N. Y. Filed Aug. 10. 1903. A supervisory 
relay and a supervisory lamp are associated with the cord cir- 
cuit, etc. 


October 15, 1910 


971,619. INSULATOR. John T. Klugh, Madison, Mo. 
3, 1909. A species of insulated clamp. 


971,623. ELECTRIC SWITCH. Walter S. Mayer, Philadelphia, Pa., 
assignor to The Machen & Mayer Electrical Manufacturing 
Company. Philadelphia, Pa. Filed Jan. 2, 1907. A push- 
button switch. 

971,641. ART OF ENAMELING METALS. George L. Rice and 
Benjamin W. Gilchrist, Woodhaven, N. Y.: said Gilchrist as- 
signor to said Rice. Filed Feb. 2, 1909. The method of enamel- 
ing a metallic article consists in depositing, by the electrolytic 
process, On the article to be enameled, a coating of magnetic 
material and sulphur, and then applying the enamel thereto. 


Filed Aug. 


971,648. ELECTRIC SWITCH. Simon P. Watson, Brooklyn, N. Y. 
Filed May 3, 1909. A signal indicator system for elevators. 
971,649. INDUCTION-MOTOR. John E. Webster, Pittsburg, Pa., 


assignor to Westinghouse Electric & Manufacturing Company, 
East Pittsburg, Pa. Filed July 6, 1908. Conducting bars 
extend through and beyond the ends of the core member anda 
conducting blocks are secured between these projecting ends. 

971,650. FOUR-PARTY-LINE RINGING-KEY. Alfred H. Weiss, 
Chicago, Ill., assignor to Kellogg Switchboard & Supply Com- 
pany, Chicago, Ill. Filed Feb. 17, 1906. There are a number 
of contact springs (for a ringing key) normally connected in 
series but disconnected from the talking circuit. 

971,651. TELEPHONE TRUNKING SYSTEM. Charles S. Winston, 
Chicago, Ill., assignor to Kellogg Switchboard and Supply Com- 
pany, Chicago, Ill. Filed Nov. 17, 1906. Describes a method 
of operating a ringing relay. 

971,667. ELECTRICAL CONDENSER. William W. Dean, Elyria, 
Ohio, assignor to The Dean Electric Company, Elyria, Ohio. 
Original application filed Jan. 28, 1909. Divided and this appli- 
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971,544.—SPARK PLUG. 


cation filed Oct. 25, 1909. 
described. 


971,683. INSULATOR. Harley R. Markel, Columbus, Ohio. Filed 
Aug. 13, 1909. A two-part insulator of simple construction. 


971,690. ELECTRIC-CURRENT GENERATOR. Herman A. Schmidt, 
Chicago, Ill. Filed Jan. 31, 1910. A miniature generator. 


971,692. MAGNETIC SEPARATOR. Fricdrich Oscar Schnelle, 
Frankfort-on-the-Main, Germany, assignor to Wetherill Separ- 
ating Company, New York, N. Y. Filed Oct. 9, 1902. An iron- 
clad ring magnet has an attenuated zone of magnetic material 
forming an isthmus between the poles, and means are provided 


for feeding the material to be separated to the attenuated 
zone. 


971,722. ELECTRICALLY-OPERATED VALVE. Peabody A. Brown, 
Denver, Colo. Filed Oct. 18, 1909. The valve is electromagneti- 
cally controlled. 


971,737. VENT-TUBE FOR STORAGE BATTERIES. Melcher Ek- 
strémer, Cambridge, Mass., assignor to Joseph C. Kent, trustee, 
Boston, Mass. Filed Mar. 31, 1909. A storage-battery vent-tube 
is provided with a vent in its upper end for the escape of gases 
from the battery and a plunger inclosed within this tube is 
constructed and arranged to rise and thereby close the vent 
by the impact of the liquid of the battery against the plunger. 

971,753. COMMUTATOR-TRUING MACHINE. Osman E. Hunt, 
Eagle Grove, Iowa. Filed Feb. 1, 1910. A truing machine 
includes spaced uprights, a brace adjustably carried by the up- 
rights, parallel rods disposed upon the uprights, a head carried 
by one of the parallel rods and having a transverse rod, a 
clamp disposed upon the opposite parallel rod and engaging 


the transverse rod to brace the head, and a tool carriage 
mounted upon the head. 


971,767. THERMO-ELECTRIC COUPLE. Albert L. Marsh, De- 
troit, Mich., assignor to Hoskins Manufacturing Company, De- 


A foil-and-paper arrangement is 
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troit, Mich. Filed Sept. 3, 1909.: The electropositive element 
consists of an alloy containing nickel and approximately two 
per cent of aluminum. 

971,776. BURGLAR-ALARM. Lewis Myers, Newark, Mich. Filed 
Nov. 9, 1909. An electrically protected lock. 


971,782. METHOD OF CHARGING ELECTRIC-RESISTANCE FUR- 
NACES. Albert Petersson, Odda, Norway. Filed Nov. 27, 1909. 
The method of charging continuously working electric resist- 
ance metallurgical furnaces having electrodes of different po- 
larity in the walls thereof, consists in introducing a charge 
from above having a high percentage of carbon and simul- 
taneously introducing, through openings in the side walls of 
the furnace between electrodes of different polarity, a cold 
charge having a high percentage of carbon to maintain a com- 
paratively cold layer of material on the walls in the hot zone 
of the furnace, whereby a, short-circuiting of the current 
through the furnace walls is prevented. 

971,785. TREE-INSULATOR. Alfred L. Pierce, Wallingford, Conn., 
assignor of one-half to Spalding K. Long, New York, N. Y. 
Filed April 21, 1910. An insulator comprises a base having 
an opening extended entirely across the top, a cap to fit upon 
the base and provided with a tongue to register in the opening, 
there being shoulders in the base, in the side wall of the open- 
ing, converging to an apex, and the tongue being provided 
in its side wall with fingers to straddle the apex. 

971,795. MAGNETIC BRAKE. Cuthbert Shears, Manchester, Eng- 
land, assignor to The Westinghouse Air Brake Company, 
Pittsburg, Pa. Filed Jan. 21, 1909. A brake magnet comprises 
side plates, coils mounted between the plates, casings surround- 
ing the coils, and a water-tight packed joint between the casings 
and the side plates. 

971,820. COIL-SSUPPORT FOR DYNAMO-ELECTRIC MACHINES. 
Bernard Arthur Behrend, Norwood, Ohio, assignor to Allis- 
Chalmers Company and The Bullock Electric Manufacturing 


-~ 


972,029. ELECTRIC GENERATOR. 


Company. Filed Nov. 27, 1905. A stator has a winding 
consisting of coils having end turns arranged at two different 
angles to the axis of the machine, means for clamping and 
holding in fixed position the end turns arranged at one angle, 
and separate means for clamping and holding the end turns 
arranged at the other angle. 


971,843. ELECTRIC SWITCH. Levi W. Horting, Lancaster, Pa., 
assignor of one-third to Charles F. Stauffer, and one-third to 
B. Grant Stauffer, Lancaster, Pa. Filed Dec. 14, 1909. An 
electric switch comprises an operating lever, a cam unstably 
mounted on the lever, quick-acting make-and-break contacts, 
and mechanism operated by the cam to operate the contacts. 


971,847. SWITCH AND CIRCUIT-BREAKER FOR HIGH-POTEN- 
TIAL CIRCUITS. Joseph Nelson Kelman, Los Angeles, Cal. 
Filed July 29, 1908. Is operated by a rotatable shaft. 


971,868. DYNAMO-ELECTRIC MACHINE. Robert R. Williamson, 
Milwaukee, Wis., assignor to Allis-Chalmers Company. Filed 
Oct. 29, 1909. A rotary field member for a dynamo-electric 
machine comprises a frame or spider, field magnets secured to 
the spider and each having a pole formed of punchings and end 
plates, the latter having laterally projecting coil-retaining por- 
tions, a coi] mounted on each pole, a collar surrounding the 
outer end of each pole and having flanges extending radially 
outward along the coil-retaining portions of the end plates and 
flanges extend radially inward along opposite sides of the coil, 
damping bars extending through each pole and secured to the 
outwardly extending flanges of the corresponding collar, and a 
pair of short-circuiting rings secured to the inwardly extending 
flanges of the collars. 

971,869. DYNAMO-ELECTRIC MACHINE. Robert B. Williamson, 
Milwaukee, Wis., assignor to Allis-Chalmers Company. Filed 
April 8, 1910. In a dynamo-electric machine, there is an ele- 
ment having projecting field magnets including poles and field 
coils thereon, bracing members for the sides of the coils, and 
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rigid rings located on opposite sides of the field magnets and 
connected to the bracing members. 


‘971,899. EXTENSIBLE ELECTRIC-LIGHT CHANDELIER. Cyrus 
C. Kennedy, South Rock Island, Ill. Filed April 2, 1910. Has 
a telescopic pendant. 


971,908. ELECTRIC IGNITION APPLIANCE. Archibald Montgom- 
ery Low, Brook Green, London, England. Filed Aug. 30, 1909. 
The appliance comprises an electrode having a plurality of 
hemispherical concavities each commensurate with the desired 
spark gap, and a plurality of pointed electrodes one for each 
concavity, and terminating at substantially the axial center 
thereof so that the spark may reach any part of the wall of 
the concavity with a uniform jump. 


971,935. SPARK-GAP FOR RADIOTONE WIRELESS-TELEGRAPH 
SYSTEMS. Emil J. Simon, New York, N. Y., assignor to the 
Radio Telephene Company, New York, N. Y. Filed Mar. 17, 
1910. There are a plurality of electrodes having soft rubber 
gaskets interposed between them. 


971,961. TELEPHONE-RECEIVER HANDLE. Charles A. Barnes, 
Sr., Greenfield, Ind. Filed June 3, 1910. A handle for a tele- 
phone receiver consists of a single piece of spring metal bent 
about midway its ends so as to provide at one end a circular 
holder for the telephone receiver and handle members extend- 
ing from the sides of the holder at a right angle thereto. 


971,976. SECURING MEANS FOR ELECTRIC-LAMP SOCKETS 
AND THE LIKE. James S. Crossley, Solvay, N. Y., assignor 
to Pass & Seymour, Inc., Solvay, N. Y. Filed Sept. 1, 1909. 
A securing means for electric lamp sockets and the like com- 
prises a securing bolt and an engaging nut therefor provided 
with opposite integral downward extensions having their tips 
outwardly bent to clamp the nut in position on the body. 
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972,131. —ELECTRICAL HEATER. 


972,004. ANTENNA. Robert H. Marriott, Brooklyn, N. Y., as- 
signor to The United Wireless Telegraph Company, New York, 
N. Y. Filed April 8, 1910. A plurality of receiving antennas 
have different natural responsive periods, and means are pro- 
vided for so connecting said antennas with said sending means 
as to cause them to act as a single antenna while sending. 

972.029. METHOD OF AND APPARATUS FOR GENERATING 
ELECTRICITY. Botho Schwerin, Frankfort-on-the-Main, Ger- 
many. Filed May 12, 1909. The process consists in forcing 
an electrolyte through a capillary substance, and collecting the 
electricity from this substance, using as an electrolyte a basic 
substance, when the capillary substance is an electronegative 
body. 

972.048. INDICATING SWITCH-BUTTON. John A. York, Franklin, 
Conn, Filed Feb. 17, 1909. The switch handle is provided with 
means of attachment to a switch mechanism and incloses 
a movable indicator for indicating the position of the switch 
parts. ; 

972.077. ELECTRIC-CABLE RETRIEVER. Henry R. Graves and 
Edwin B. Graves, Reno, Nev. Filed Sept. 4, 1909. A drum- 
and-ratchet device. 

972.109. MAGNETIC ORE-SEPARATOR. 
berg, Langgrufvan, Sweden. Filed Nov. 27, 1908. 
belt runs under sets of magnets, etc. 

972.114. TELEPHONE-MOUTHPIECE ATTACHMENT. Alvan P. 
Levi, Hymen, Schlessinger and Maurice Schlessinger, San Fran- 
cisco, Cal. Filed May 12, 1909. Includes a disinfecting attach- 


ment. 

972,131. ELECTRICAL HEATER. Milton H. Schoenberg and George 
T. Marsh, San Francisco, Cal., assignors to Appliance and 
Electrice Device Company. Filed Jan. 28, 1909. In combina- 
tion with a supply pipe and a controliing cock, are a casing 
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An endless 
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having axially -alined openings at opposite ends, a nonconduct- 
ing lining (within the casing) having its upper end internally 
threaded and having an extension from the lower end adapted 
to connect with the supply pipe, a nonconducting tube within 
the casing having an enlarged head externally threaded to 
engage the internal threads on the casing. The tube having 
the portion below the head of reduced diameter, and terminat- 
ing above the lower end of the casing, a resistant conduct- 
ing coil surrounding the reduced body of the tube, an electrica} 
conductor projecting from the lower end of the tube and 
connected with one end of the coil, a second conductor passing 
through the head and connected with the upper end of the 
coil, and binding posts upon the opposite sides of the head 
exterior to the casing, with which posts the conductors are con- 
nected. 


972,141. FUSE-BATTERY. Alonzo E. Porter, Pompton Lakes 
N. J., and Eugene P. Searing, New York, N. Y.; said Searing 
assignor of one-fourth tc said Porter; Mary Le Fevre Porter 
administratrix of said Alonzo E. Porter, deceased. Filed Jan. 
27, 1909. The device comprises a casing, a generator supported 
within the casing, a plurality of contacts arranged in pairs, 
each pair adapted to be connected to a fuse, an electric circuit 
including the generator and contacts, an arm to complete the 
circuit through each pair of contacts in sequence, and means 
for operating the arm with a step-by-step movement and for 
operating the generator to produce the current. 


REISSUE. 
13,154. DEVICE FOR SINGEING TEXTILE FABRICS. Gustave 
Gin, Paris, France. Filed July 16, 1910. Original No. 962,828, 
dated June 28, 1910. A device for singeing textile fabrics com- 
prises a pair of electrically heated bars, and, contacting there- 
with, a moveable conducting member to limit the extent of 
the bars so heated. 


PATENTS THAT HAVE EXPIRED. 

Following is a list of the electrical patents (issued by the 

United States Patent Office) that expired October 10, 1910: 

506,208 and 506,209. ELECTRIC MOTOR. Job A. Davis and Robert 
A. Fowden, Philadelphia, Pa. 

506,223. TELEPHONE TABLET AND ARM-REST. Joseph S. Gold, 
Columbus, Ohio. 

506,237. ELECTRIC CAR-LIGHTING SYSTEM. 
man, Plainfield, N. J. 

506,269 and 506,270. PRINTING TELEGRAPH. Robert J. Sheehy, 
New York, N. Y. 

506,272. PRINTING TELEGRAPH EXCHANGE SYSTEM. Robert 
J. Sheehy, New York, N. Y. 

506,273. PRINTING TELEGRAPH. Robert J. Sheehy, New York, 
N. Y ' 


Frank E. Kins- 


506,274. TELEGRAPHY. Robert J. Sheehy, New York, N. Y. 

506,275. AUTOGRAPHIC TELEGRAPH. Robert J. Sheehy, New 
York, N. Y. 

506,282. ELECTRO-MAGNET. Illius A. Timmis, London, England. 

506,294. TELEGRAPH TRANSMITTER. Charles Willoughby, San 
Francisco, Cal. 

506,297. ELECTRIC SWITCH. William W. Alexander, Kansas 
City, Mo. 

506,305. MAGNETO-TELEPHONE. James A. Brown, Moline, Ill. 

506,311. MOLDING FOR ELECTRICAL CONDUCTORS. Reginald 
A. Fessenden, Pittsfield, Mass. 

506,347. ELECTRIC CIGAR LIGHTER. Charles B. Struble, Min- 
neapolis, Minn. 

506,353. ELECTRIC-BATTERY CELL. Bloomfield J. Wheelock, 
New York, N. Y. 

506,358. ELECTRIC LOCOMOTIVE. 
York, N. Y. 

506,367. ELECTRIC ELEVATOR SWITCH. William Hochhausen, 
Brooklyn, N. Y. 

506,383. CUT-OUT. Elihu Thomson, Lynn, Mass. 

506,406. RECORDING SPEED-INDICATOR AND ALARM. George 
T. McLaughlin and James Naylor, Jr., Boston, Mass. 

506,415. TELEPHONE TRANSMITTER. John V. Capek, New York, 
N. Y. 

506,449. METHOD OF TREATING DISEASES ELECTRICALLY. 
Samuel Silsbee, New Utrecht, N. Y. 

506,459. CARBON FOR ELECTRIC ARC LAMPS. Royal E. Ball, 
New York, N. Y. 

506,463. ELECTRIC RAILWAY TROLLEY. George H. Benjamin, 
New York, N. Y. 

506,482. REGULATOR FOR DYNAMOS. Wiliam H. Elkins, Cam- 
bridge, Mass. 


John F. S. Branth, New 


506,488. ELECTRIC LIGHT. George Fitch, Milivale, Pa. 
506,492. TROLLEY. George F. Green, Kalamazoo, Mich. 
506,503. ELECTRIC ARC LAMP. Carl Hoffman, Berlin. Germany. 
506,516. ELECTRICAL HEAD-CLAMP FOR RELIEVING PAIN. 


Lizzie Lane, Dunellen, N. J. 

506,577. ELECTRICAL TRANSFORMER OR INDUCTION DE- 
VICE. James M. Adams and Martin Adams, Elkhart, Ind. 
506,617. TROLLEY SUPPORT FOR ELECTRIC RAILWAYS. Jo 

han M. Andersen, Boston, Mass. 
506.650. CARBON ELECTRODE FOR ARC LAMPS, Joseph M. 
Lacombe, Paris, France. 
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ILLUMINATING ENGINEERING. 

Illumination is making rapid progress both as a science 
and as an art. Until recently it has not been recognized as 
a separate sphere of activity, and although much attention 
has been given to illuminating problems by certain individ- 
uals it is only recently that the public is coming to recog- 
nize this as a distinct profession. There has been, of course, 
much attention attached to the art of illumination for many 


years, but with the comparatively recent arousing of interest 


in this subject much more has been done in a scientific way 
to solve the problems concerned than was ever done before. 

The Illuminating Engineering Society is only three 
years old, but it is rapidly coming to the front as one of 
the important engineering societies of the country. It has 
large problems before it, and its members are showing great 
energy in attacking these, and thus advancing both the sci- 
ence and the art. The Society itself has shown great enter- ) 
prise in arranging, in conjunction with Johns Hopkins Uni- 
versity, a course of lectures on illuminating engineering 
which is to be given at the University immediately follow- 
ing the annual convention in Baltimore next week. This 
series of thirty-six lectures will form a liberal education in 
the subjects presented, for the best authorities in the various 
lines involved have been called upon to present the lectures. 
Among the list may be found college professors, consulting 
engineers, the scientific men connected with research and 


testing laboratories, architects and the men engaged in the 


commercial production of illuminants, lamps, fixtures, etc., 
indispensable to the application of this art. Unquestionably 
no such assemblage of authorities connected with this sub- 
ject has ever before been brought together, and those attend- 
ing the lectures may be assured that the very latest and most 
complete information upon illuminating engineering will 
be presented to.them. It is with pleasure that we learn 
that these lectures are to be published in book form after 
the completion of the course and thus be made available 
to the large number of interested persons who will be unable 
to attend the lectures in person. Such a published collec- 
tion will constitute the best authority which is available for 
reference on the subject of illuminating engineering. 
Everything at present points to the complete success 
of the efforts which have been made by the officers of the 
Illuminating Engineering Society to consummate this unique 
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supplement to the convention of the Society. The officers 
of the Society, and especially its president, are to be con- 
gratulated upon the happy conception and the efficient reali- 
zation of this means of supplying a need which was scarcely 
appreciated until thus brought into prominence. The 


achievement is noteworthy. 


WIRELESS INTERFERENCE. 

Newspaper reports record a case of wireless interfer- 
ence which calls for the severest condemnation on the part 
of all those interested in the use and success of wireless 
telegraphy. It is reported that one operating company has 
maintained a sending apparatus whose sole function was to 
interfere with the receipt of messages of another company. 
the sending apparatus being intentionally tuned to the fre- 
quency used by the competitor and kept in operation so con- 
tinuously as to make it very hard, if not impossible, to get 
correct signals at the receiving station. Numerous com- 
plaints have been made from time to time against the ama- 
teur operators who have so loaded the ether with waves of 
all lengths that it has been hard sometimes for those engaged 
in the commercial or scientific use of wireless apparatus to 
carry on their operations with these interferences. While 
there may be occasionally malicious interferences of this 
kind, the operations of the amateurs are usually carried on 
for either amusement or self-instruction. The instance now 
brought to light, however, seems to be a deliberate case of 
malicious interference without any excuse whatever, and it 
calls much more imperatively for government interference 
and regulation of the sending out of ether waves than any- 
thing which has heretofore occurred. It is to be hoped that 
publie opinion will bring down upon the head of the offender 
sufficient condemnation to deter anyone else from a similar 
proceeding, so that governmental supervision will not be 
necessitated in this field. It is frequently the very ones 
whose acts precipitate such regulation and control from with- 
out that raise the most violent objection to even reasonable 


restraint and supervision. 


—_——— meee 


THE AMERICAN ELECTRIC RAILWAY ASSOCIATION. 
The American Street and Interurban Railway Associa- 


tion, at its convention in Atlantic City last week, changed 
Association. 


its name to the American Eleetrie Railway 
This action is highly commendable, particularly as it was 
unanimous. It shows that the Association Ís predominantly 
a progressive one. In fact, the proceedings of the conven- 
tion as a whole and of the similar meetings of the last few 
years show that, as conditions change, the Association is 
ready to modify its organization, rules and standards in 
order to keep them abreast of the times. 

On December 13, 1882, the Association was organized 
as the American Street Railway Association. This was 
some five vears before any electric railway had been put 


into sueceessful commercial operation; the horse was then 
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supreme. Within the next score of years occurred the elec- 
trification of street railways and thereby was made possible 
their extension into suburban and interurban districts. At 
the convention in 1905 this broadening of the Association’s 
activities was given recognition by expanding its name to 
what it has been during the last five years. In the last three 
years the electrification movement has been taken up by 
several of the steam railroads, and already one of the 
largest trunk lines of the country has applied for member- 
ship in the Association in order that it may profit from its 
detailed consideration of electric-traction problems. 

Urban traction lines are now almost exclusively electric; 
they are not confined to city streets, but also run above and 
below them. Therefore the new name of the Association is 
more suitable for city lines than the old. The interurban 
lines that are members of the Association are all electric. 
The steam roads that are electrifying their systems, or parts 
of them, should belong to the Association. Thus the new 
name is comprehensive enough to include all who are, or 
should be, members of the Association. Moreover, it should 
be gratifying to all electrical men that it marks the begin- 
ning of the epoch when all means of land transportation are 


bevcoming electric. 


SMOKE ABATEMENT. 

In a previous issue of the ELECTRICAL REVIEW AND WEST- 
ERN ELECTRICIAN we advocated the use of the luminous elec- 
tric radiator as one means of smoke prevention in our towns 
and cities, and in this connection a reference to the recent 
Smoke Abatement Exhibition in Glasgow, Scotland, will be 
of interest. The Glasgow Corporation Electricity Depart- 
ment took the fullest advantage of the publicity offered and 
displayed in its ‘‘Electric House’’ a small modern apart- 
ment, consistiag of three rooms and kitchen, laundry and 
bathroom, in which all the lighting, heating and cooking 
were done electrically, and at a cost not beyond the means of 
the average householder. The manufacturers of various 
clectrical appliances also contributed to make the Smoke 
Abatement Exhibition almost entirely a distinctly electrical 
show. The idea is a good one, and may well be copied in 
this eountry. 

The present season of the year is a good time to drive 
home the advantages of electricity as a heating agent. The 
early mornings and late evenings are quite chilly, but dur- 
ing the time that the sun is shining the days are not cold 
enough to warrant the use of the steam radiators and similar 
heating appliances in the home. This is where the electric 
radiator is of especial use. What is easier than to turn on 
a switch in a bedroom and warm the room temporarily, while 
dressing, by means of an electric radiator? And the same 
applies to the kitchen or to the breakfast room. The heat 
is required in each of these rooms only for half an hour or 
so in the morning, and by the use of the electric radiator 


the heat can be turned on instantly just when it is required, 
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and turned off again just as readily afterward. All of the 
bother of attending to furnace and the discomfort of being 
in a cold room until the funace is working properly are thus 
obviated. There is no smoke or dust or dirt to create a 
nuisance, and even considering the cost, the electric radia- 
tor will compare to advantage under circumstances such as 
we have outlined above. 


SIMPLIFIED RATES. 


One of the greatest problems of a central-station com- 
pany is the establishment of a satisfactory system of rates 
which will be equitable not only to the company but to the 
public it serves. One difficulty seems to be the making of a 
rate schedule that can be easily understood by the con- 
sumers, and this fact was admittedly the principal reason of 
the Municipal Commissioner of Bombay, India, in recom- 
mending the substitution of a tariff based on metered con- 
sumption in that city in place of the present maximum- 
demand scale. An examination of the facts of the case seems 
to show that the bulk of the eustomers will, if the new 
scheme goes into effect, have to pay about double the price 
for electricity for the privilege of understanding the rates. 


Some few consumers will, of course, pay lower rates, and 


these naturally have agreed to the change. But there is no 
doubt but that the meter service will prove a failure, and 
the Bombay company will doubtless be compelled eventually 
to resort either to its former method of charging for current 
or to a similar scheme in which each customer pays propor- 
tionately for his share of the station charges, as well as for 
the actual current he consumes. 


THE DOOM OF CRUCIBLE STEEL. 


It has been established for some time that the electric 
furnace is capable of producing a grade of steel quite equal 
in quality to crucible steel. Formerly the crucible process 
was recognized as the only available process for obtaining 
the highest quality of steel. The crucible method is expen- 
sive, largely on account of the small quantities of steel which 
can be handled at one time. In the electric furnace much 
larger charges can be accommodated, there is less handling 
involved, and the operation is much cheaper. This is espe- 
cially true where power can be obtained at a low cost to 
operate the furnace. 

Electrice steel furnaces have been installed at various 
places in this country, and all seem to be meeting with suc- 
cess. In many places the current used has to be generated 
from steam, and even here where the cost of power is not 
exceedingly low the process is a recognized commercial suc- 
cess. Where power can be obtained at a very low cost there 
Is no question of the superiority of the electric-furnace 
method. This is well illustrated in the case of the Hiorth 
furnace, which was described by Prof. Joseph W. Richards 
at the recent meeting of the American Electrochemical So- 
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ciety, as chronicled on other pages of this issue. This fur- 
nace takes the pig iron from the Swedish blast furnaces, in- 
tercepts it on its way to England, purifies it in the electric 
furnace, and then delivers to Sheffield a steel which is quite 
as good as any they can produce with the crucible process 
This achievement points to the discontinuance of the cru- 
cible process of making steel, not only at Sheffield, but at 
other steel centers. 

There may be one exception, however, where the cru- 
cible process will still prove advantageous, and this is in the 
production of certain steel alloys. It is not yet demon- 
strated that the electric furnace can supply these as advan- 
tageously as the erneible process, and it may be that the 
erucible will hold its own for the production of certain of 


these alloys. 


ELECTRIFICATION OF RAILROAD TERMINALS. 

While certain communities are struggling with the 
problem of how to secure electrification of the railroad ter- 
minals in their territory, and while the railroad officials 
themselves are struggling with the problem of whether such 
electrification is financially warranted in the case of passen- 
ger terminals, where its success is least questionable, news 
comes that the New York Central & Hudson River Railroad 
is planning to extend its electrification in New York City 
to include the freight lines on the west side of Manhattan 
Island. This progressive corporation seems not only to be 
satisfied with the suecess of the passenger lines which have 
already been electrified, but to believe that it is both feasible 
and advantageous to use electric motive power in its termi- 
nal freight yards. 

This example of the attitude assumed by railroad ofti- 
cials who have had direct experience with electrification 
should go far to convince the officials of other companies, 
which have not yet taken this step in advance, of the prac- 
ticabilitvy and advantage of electrification. There are un- 
doubtedly large communities where electrification is quite as 
much in order, and indeed called for, as it was in New York 
City. There are many other centers which are surrounded 
with numerous suburbs just as is New York, and where 
there can be no doubt of the success of electric operation 
for suburban service at least. 

The position taken by the New York Central officials’ 
should prove the stimulus to the officials of other roads 
considering electrification, which they seem to so sorely 
need. 

The main consideration which has caused them to hold 
back is a financial one. It. is considered questionable wheth- 
er the decreased operating expenses and increased earning 
power will warrant the additional investment required. The 
action of the New York Central officials indicates that they 
regard the financial consideration satisfactory, as on no 
other ground would such a change be made for freight alone. 
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CONVENTION OF ELECTRIC VE- 
HICLE ASSOCIATION. 


(Spreial dispatch to the ELECTRICAL REVIEW AND °* 


WESTERN ELECTRICIAN.) 

The Electric Vehicle Association of 
America held its first annual conven- 
tion today at Concert Hall, Madison 
Square Garden, beginning at 10:30 a. 
m., and continuing until 5:30 p. m. Fhe 
attendance was large and enthusiastic. 
over two hundred prominent central- 
station men, electric-vehicle manufac- 
turers and users being present. 

The meeting was called to order by 
President W. H. Blood, Jr., who ex- 
pressed the Association's thanks to Ar- 
thur Williams, chairman of the Con- 
vention Committee, for the careful ar- 
rangements which had been made for 
the Association’s first meeting. 

The programme was as follows: 

Morning Session: President’s Ad- 
dress; ‘‘Problems Involved in Advane- 
ing the Use of Electric Automobiles,”’ 
W. P. Kennedy, New York; Moving 
pictures showing the electric vehicle in 
action, ‘‘Recent Electric Automobile 
Performances,” F. L. Dyer, Orange, 
N. J.; “The Responsibilities of the 
Central Station to the Eleetrie Vehicle 
Industry,” L. A. Ferguson, Chicago, 
lll.; ‘‘The Proper and Practical Care of 
Electric Vehicle Batteries,’’ S. C. Har- 
ris, New York. 

Afternoon Session: ‘Various Appli- 
cations of the Electric Vehicle (Illus- 
trated), Day Baker, Boston, Mass.: 
‘4 Central Station Campaign for Elec- 
trie Vehicles,” F. M. Tait, Dayton, O.: 
“The Electric Vehicle in. Heavy Truck- 
ing Service,’ J. T. Hutchings, Roches- 
ter, N. Y.; ‘‘Motor Vehicle Road 
Tests,’? Mr. Graham, Philadelphia, Pa. : 
“Philadelphia to Atlantie City—Pro- 
posed Run Under Auspices of New 
York American,” Duncan Curry; *‘The 
Storage Battery,” Bruce Ford; “A 
Modern Electric Garage,” Chas. L. 
Eidlitz. 

A novel feature of Mr. Dyer’s paper 
was the presentation of moving pic- 
tures, which graphically and humor- 
ously portrayed for the first time be- 
fore an electrical body the advantages 
of electrically-driven vehicles as com- 
pared with those vehicles whieh are 
gasoline or horse-drawn. Discussion of 
the papers was very general. Among 
those taking prominent part were 
Messrs. Ferguson, Williams, Ames. 
Osgood, Searles, Sands, Lloyd and 
Laimd. 


ELECTRICAL REVIEW AND WESTERN ELECTRICIAN 


A vote of thanks to the New York 
Edison Company for a luncheon ten- 
dered and complimentary tickets to the 
Electrical Show, which was inspected 
in the evening, was adopted by the 


Association. 
—— e 


Railway Signal Association. 

An interesting report on electric 
signaling on electric railways was read 
before the meeting of the Railway Sig- 
nal Association, which was held re- 
cently at Richmond, Va. 

The report dealt with the history of 
the first installation, a description be- 
ing given of the system of signaling in 
use, With the method of control and 
other points of interest. The report 
also included sketches of steam roads 
with alternating-current track circuits, 
which had been installed in anticipation 
of the road being electrified. 

A —_ 
Tri-Borough Bids Opened. 

Bids for the construction, equipment, 
operation and maintenance of the new 
Tri-Borough subway system were this 
week opened by the New York Public 
Service Commission. The bids for con- 
struction alone, by sections, will be 
opened on October 27. 

The cost of construction of this sys- 
tem, which involves a total of about 
forty-four miles, is estimated at $100,- 
000,000, hence the difficulty of seeur- 
ing private capital to carry on the 
work. 


ee ee 
Hoosac Tunnel Contract Let. 

The contract for electrification of the 

Hoosae tunnel was awarded by the New 

York, New Haven & Hartford Railroad 


Company to the Westinghouse Electric | 


& Manufacturing Company of Pitts- 
burg, Pa. This contract is mainly of 
iuterest as being the largest contract 
let this year for the electrification of 
existing steam lines. It is said that the 
price of the bid for this work, which 
includes the electrification of the tun- 


nel, together with the generating 
plants, is approximately $100,000. 
—_—__--s--o__—_ 


Mill Workers Urge Subway. 

The Broad Street subway, which it 
is proposed to put under the tracks of 
the Philadelphia & Suburban Elevated 
Railway Company, is being strongly ad- 
vocated by many Philadelphians. The 
employees of a number of mills and fac- 
tories have as a body recommended the 
improvements and asked that the neces- 
sary franchises be granted. 


Vol. 57—No. 17 


Illinois State Electric Convention. 

As previously announced, the con- 
vention of the Illinois Electric Asso- — 
niation will take place at Rock Island, 
11l., October 25, 26 and 27. Meetings 
will be held in the Safety Building, 
the home of the People’s Power Com- 
pany, and exhibits will be displayed 
in an adjoining room of the same build- 
ing. The building is located at Third 
Avenue and Eighteenth Street. An 
interesting programme is being pre- 
pared, and the entertainment features 
will include a smoker and theater 
party. i 

The Illinois Traction Company will 
run a special car from East St. Louis to 
Peoria, and the Rock Island Railroad 
will run one from Peoria to Rock 
Island. One day of the convention 
will be devoted to ‘‘How to Get New 
Business.” H. E. Chubbuck, the sec- 
retary of the association, promises a 
lively discussion. 

The exhibits will be thrown open to 
the public, and an effort made to in-: 
terest the citizens of Rock Island and 
adjoining towns. | 

The papers at the morning session on 
Wednesday will be ‘‘Signs and Window 
Lighting,” by E. W. Osborn; ‘‘The 
Radical Tendency in Rates,” by J. S. 
Maltiman; ‘‘Electric Shows in the Small- 
er Cities, by J. E. Johnson. At the 
afternoon session there will be papers 
on “Promoting New Business,” by d. 
P. Pinkard; ‘‘How to Get New Busi- 
ness,” by Max Heiliger; ‘‘New Busi- 
ness Ideas,” by O. C. Macy. 

On Thursday the papers to be pre- 
sented are: ‘‘Des Moines Plan of Me- 
ter Reading,” by P. B. Sawyer; ‘‘Hunt- 
ing of Synchronous Apparatus,” by 
Prof, E. J. Berg, ‘‘Publicity and Public 
Policy,’’? by C. W. Lee, of New York. 

Officers will be elected at an after- 
noon executive session, after which a 
trip will be taken through the Tri-Cities 
on a special car. The banquet in the 
evening, tendered by the Peoples Pow- 
er Company, will take place in the 
‘Black Hawk Watch Tower.” 

— eo 
Electric Power in Oil Fields. 

In a few months the power lines of 
the Big Crane Valley power house of 
the San Joaquin Power Corporation 
will be extended to the oil fields near 
Bakersfield, Cal. One company in the 
Kern River district has contracted for 
the use of 200 motors for pumping and 
other contracts are pending. 
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Carl Hering. 

In this age of specialization it is re- 
freshing to come into contact with a 
man who is not only interested, but 
is well informed, in all branches of elee- 
trical engineering. The subject of this 
sketch is a man who takes an active 
interest in a number of engineering so- 
cieties, and who has devoted consider- 
able attention to problems connected 
with a great many phases of electrical 
engineering and allied subjects. Like 
many another with original ideas he 
has not always found it easy to con- 
vince his contemporaries of 
the soundness of these ideas. 
This is well illustrated in the 
ease of Carl Hering by his 
suggestion of the desirability 
of making life tests upon 
electric lamps at the Phila- 
delphia Electrical Exhibi- 
tion in 1884. He was, as a 
young man, a member of 
the scientific commission for 
making tests. His ideas on 
the measurements of lamps 
were not at first well re- 
ceived by the other members 
of the commission, but he 
finally succeeded in impress- 
ing upon them the necessity 
for this action, and since 
then the life test has contin- 
ued to be regarded as one of 
the necessities for judging 
the value of an incandescent 
lamp. 

Again, when it was sought 
to make measurements of 
electric currents of large 
value and Mr. Hering pro- 
posed to make use of the 
shunt method now so com- 
mon, the idea was not well 
received, yet it stands today 
as the most generally used 
method of making these 
measurements. The essential idea was 
to use a definite resistance with a milli- 
voltmeter or galvanometer to measure 
the drop of potential through the re- 
sistance. This could be calibrated with 
a small current and then used for the 
measurement of very large currents 
without introducing any large resist- 
ance in the circuit. 

Carl Hering was born in Philadel- 
phia, March 29, 1860. After being 
graduated from the University of Penn- 
sylvania in 1880, he became instructor 
in mathematics, engineering and phys- 
ics. Upon leaving the university ne 


went to Germany and undertook ad- 
vanced studies in electrical engineering 
under Professor Kittler at Darmstadt, 
and later took up practical work with 
a German firm. manufacturing dyna- 
mos. In 1883 he represented the 
Franklin Institute at the International 
Electrical Exposition in Vienna, and 
was a member of the jury of awards. 
He has since served upon similar 
juries at Philadelphia in 1884 and 
1889; at Paris in 1889 and 1900; at 
St. Louis in 1890 and 1904; at Buffalo 
in 1901, and at Jamestown in 1907. 


CARL HERING, 
Consulting Engineer. 


For services at Paris in 1889, the 
French government conferred upon 
him the decoration of Officier de IIn- 
struction Publique, and in 1901 he was 
decorated with the Legion of Honor. 
In 1891 he headed the American dele- 
gation to the International Electrical 
Congress at Frankfort, and was vice- 
president of the congress. In 1892 he 
was for a time editor of the Electrical 
World, and for several years thereafter 
compiled the weekly digest of current 
eleetrical literature published in that 
journal. He is now a consulting engi- 
neer. 
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Mr. Hering is the author of many 
valuable papers which have been pub- 
lished in transactions of the various 
societies and in technical journals, and 
much of his recent work is concerned 
with questions connected with the elec- 
tric furnace. He was the first to call 
attention to the ‘‘pinch’’ phenomenon 
and created a very spirited and wide 
discussion a few years ago by ques- 
tioning the usual statement of Max- 
well’s law of electromagnetic induc- 
tion. He is the author of ‘‘The Wiring 
Computer’’ and ‘‘Conversion Tables’’ 

and has given a great deal of 
attention to the subjects of 
units of measurement and 
dimensional equations, one 

of his latest papers being a 

compilation of dimensional 

formulas in the order in 
which the fundamental units 
occur. 

In recognition of his val- 
uable work Mr. Hering was 
elected president of the 
American Institute of Elec. 
trical Engineers in 1900 and 
president of the American 
Electrochemical Society in 
1906, and he is now a vice- 
president of the latter so- 
ciety. In 1904 he was made 
president of the Engineers’ 
Club of Philadelphia. He is 
also a member of the Frank- 
lin Institute, honorary mem- 
ber of the New York Elec- 

‘ trical Society, and is the 

American representative of 

the Société Internationale 

d’Electriciens. 

Mr. Hering has a delight- 
ful personality, and has 
many warm friends among 
the engineering fraternity, 
who always find his discus- 
sions of scientific and tech- 

nical subjects valuable and interesting. 
The diversity of his interest has made 


him known in all branches of the pro- 
fession. 


Cotton Mill Electrifies. 

Recent advices from Charlotte, N. 
C., state that the Mount Holly Cotton 
Mills Company of Mount Holly has 
completed the installation of equip- 
ment for driving its plant by electrici- 
ty instead of steam. The mill is a mod- 
crn one, containing about 3,000 ring 
spindles and accompanying equipment 
for the production of cotton yarns. 
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THE ELECTRIC VEHICLE. 
ADDRESS BEFORE CHICAGO ELECTRIC CLUB. 


The electric vehicle is justly being 
given a position of prominence as a 
revenue producer by many of the more 
progressive central stations through- 
out the country, and the only feasible 
explanation of the fact that they are 
not more generally advocated by cen- 
tral stations is perhaps due to a lack 
of knowledge of the possibilities they 
offer. 

At the regular weekly mecting of 
the Chieago Electric Club, on Wednes- 
day, October 12, F. J. Newman, works 
manager for the Woods Motor Vehicle 
Company, Chicago, delivered a very in- 
teresting address on this subject, 
pointing out that in addition to being 
a revenue producer for central stations, 
the electric vehicle compares very fav- 
orable with the gasoline car in con- 
struction, character of serviee and de- 
pendability. 

The speaker first referred to 
growth of the electrie-vehicle business, 
calling attention to the increasing num- 
ber of electrics seen on the streets 
daily. This growth was probably more 
strikingly evidenced during the year 
of 1907, when the eleetrie-vehicle in- 
dustry was hardly affeeted by prevail- 
ing conditions, while on the other 
hand, the output of gasoline cars was 
The fact that the 
luxury 


the 


greatly dimimshed. 
gasoline ear is considered a 
while the electrice car is a utility ear 


for business men, aeeording to the 
speaker, accounted for these condi- 


tions. 

The dependability of the electric ve- 
hicle was strongly emphasized by Mr. 
Newman, who said that it is measured 
by the dependability of the storage 
hattery, the electrice motor and the 
electric controller. Another salient 
feature brought out by the speaker 
was the ease with which the electric 
vehiele may be operated. No chauffeur 
is required and an electric car may be 
operated, with entire safety, by any 
member of the household. The type of 
tires now being used on electric ve- 
hicles also adds to the reliability of 
this type of conveyance. Mr. New- 
man said that if the gasoline car is to 
make a bid for reliability the manufae- 
turers must do away with conditions 
at present prevailing. 

While the electrie vehicle is, accord- 
ing to the speaker, entirely reliable for 
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ninety per cent of the service for which 
power vehicles are designed, namely, 
city service, he does not, at least »t 
present, advocate the electric for tour- 
ing. 
Mr. Newman referred briefly to the 
current consumption of the electric ve- 
hicle, calling particular attention to 
the fact that the demand generally 
comes at the off-peak period. Central 
stations should, therefore, push orf- 
peak contracts to obtain this remun- 
erative business. 

There is a need in the electric-ve- 
Iicle industry for a device whieh 


would combine the functions of sev- ` 


eral instruments now commonly used 
and give readings as to the capabilities 
of vehicle batteries. An instrument of 
this kind would, according to the 
speaker, do much toward making the 
electric car applicable for touring, as 
the actual mileage of the car wouid 
then be known. | | 

Regarding the Edison storage bat- 
tery Mr. Newman said that he had not 
formed an opinion as to the merits of 


this type of battery yet, but he said 
that. he expected lead batteries to make 


great strides in the future. | 

Otis B. Duncan opened the discus- 
sion, asking Mr. Newman if touring 
with electric vehicles is not possible in 
view of the many charging stations 


scattered about the neighboring coun- 


try. 4 
Mr. Newman said that touring means 


high-mileage and this in an electric. 


car depends upon the speed which the 
car travels, owing to the wind resist- 
ance and the type and construction of 
the tires used. 
required according to the type of tire 
and those offering the least resistance, 
consequently extending the mileage 
capacity, are not suitable for touring. 

J. H. Delany asked if the speaker 
had any figures showing the cost per 
mile of the electric vehicle as com- 
pared with the gasoline car. Replying, 
Mr. Newman referred to the recent 
Philadelphia-Atlantie City Reliability 
Run, which demonstrated the economy 
of the electric vehicle. An account of 
this test appeared in the ELECTRICAL 
REVIEW AND WESTERN ELECTRICIAN for 
August 27, 1910, page 441. 

Mr. Dulaney also asked how the elec- 
tric compares with the gasoline car for 
heavy haulage. Mr. Newman referred 
to the large equipment of electrics re- 
cently purchased by Gimbel Brothers, 
New York, and said that the economy 


More or less power. is | 
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of this installation led to a similar one 
at the Gimbel store in Milwaukee. In 
Milwaukee, however, the weather con- 
ditions are so severe that a few of the 
horse-drawn vehicles have beenretained 
to be used in case of emergencies. 
The results of the coming winter will 
probably result in a complete equip- 
ment of electrics. 

A. A. Gray spoke briefly of the eles- 
tric vehicle situation in San Franciseo. 
He then interestingly described the 
work being accomplished in Arizona 
on the Salt River irrigation project, 
and in closing paid a high tribute to 
the electrical interests in the west. 


——-_~+--_—__—_—__ 


Monazite and Zircon. 

Minerals containing thorium are in 
constant demand for use in making in- 
candesent mantles for gas lamps but 
only: one mineral that carries much 
thorium—monazite—has thus far been 
found in quantities large enough to 
make it commercially valuable. Some 
specimens of monazite contain as much 
as twenty per cent of thorium, but the 
thorium content of commercial mona- 
zite, which has been washed and other- 
wise cleaned, ranges from three to nine 
per cent. 

Brazil and the United States supply 
the world’s demand for monazite, al- 
though the greater part of the output 
of the United States is used in this 
country. For many years North Caro- 
lina and South Carolina have furnished 
this supply, but important deposits 


have been lately discovered at several 


places in Idaho. 

= The production of monazite concen- 
trates in the United States in 1909 was 
941,931 pounds, valued at $65,032. 

A report on the production of mona- 
zite and zircon in 1909, prepared by 
D. B. Sterrett, geologist, has just been 
published by the United States Geolo- 
gical Survey. 

——___+--e—_____ 

Opening of McCall's Ferry Plant. 

The power plant of the Pennsylvania 
Water and Power Company at Me- 
Call’s Ferry, on the Susquehanna River 
was formally dedicated and opened on 


October 14. Mayor Weaver, of York, 


and Mayor Mahool, of Baltimore, were 
present. 

Power is to be supplied to York, 
Baltimore and other points in the vi- 
cinity. The Consolidated Gas, Electric 
Light & Power Company, of Baltimore. 
will be one of the first_to receive power. 
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The Developed High-Tension Network of a General Power System.—II. 


A Description of Problems Solved by the Pacific Gas and Electric Company. 


TRANSFORMERS. 

The capacities of transformers used 
range from 100 to 1,500 kilowatts. Most 
of them, except some of the smaller 
sizes, are shell type, oil-insulated, and 
water-cooled. The most satisfactory 
ease for oil-cooled transformers is one 
of boiler iron mounted on a cast-iron 
base and having a cast-iron top. 

A great deal of discussion has been 
heard concerning the merits of the dif- 


BY PAUL M. DOWNING. 


transformer of lower first cost but one 
correspondingly less staunch and reli- 
able. 
The micanite insulation has two dis- 
tinct advantages; first, 1t will not ab- 
sorb moisture as readily as the press- 
board or horn fiber; and second, being 
noninflammable, it will localize trouble, 
and a burn-out in one coil, unless it be 
exceptionally bad, will not damage ad- 
jacent coils. Until a few years ago all 


oe 


the proper dielectric strength. The 
pressboard has superseded the micanite, 
and the methods of handling trans- 
formers have entirely changed. We 
now find it necessary to dry them out 
thoroughly even after they have been 
standing without oil for not more than 
ten days or two weeks. The oil also is 
being handled much more carefully 
than formerly, and separate samples 
taken from the different tanks in which 


A TYPICAL 750-KILOWATT REINFORCED-CUONCRETE SUBSTATION, SHOWING OUTDOOR HORIZONTAL-BREAK AIR SWITCHES AND 
OUTDOOR OIL-SWITCH HOUSE, TOGETHER WITH BY-PASSING SWITCHES, 


ferent insulating materials used in 
transformers for high-voltage work, 
the kind of oil to be used, and the 
methods of cooling the oil. During the 
Past few years the tendency of the 
transformer manufacturers has been 
toward the use of a pressboard or horn 
fiber for the insulating barriers be- 
tween the coils, this material being used 
to replace the micanite used in the 
earlier transformers. - This gives a 


of the transformers on the system had 
micanite insulation. They would be 
received from the factory, and, without 
attempting to dry them out, they 
would be filled with oil and put into 
service. The oil was generally shipped 
in iron drums containing from fifty to 
100 gallons, and when received, it 
would be put into the transformer with- 
out treatment of any kind, and even 
without being tested to see that it had 


it is shipped must be tested. If the 
dielectric strength is found to fall be- 
low a certain standard, it is safe to 
assume that the low insulating qualities 
are due to moisture, which can be 
readily removed by heating to a tem- 
perature slightly above 212 degrees 
Fahrenheit. 

The pressboard or horn fiber will 
not only absorb moisture from the at- 
mosphere, but it will, when in direct 
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contact with water, absorb sufficient of 
it to allow the layers of fiber making 
up the sheet to separate, thus render- 
ing it worthless. This objection to its 
use might on first thought seem hardly 
worth considering, but in practice it 
is an important one. In handling trans- 
formers out of doors during stormy 
weather, or in the event of a damaged 
water coil allowing water to get into 
the winding, the pressboard would be 
damaged to such an extent that the 
transformer would have to be torn 
down and the barriers replaced. 

As to the relative fire risks of air- 
cooled and _ oil-cooled transformers, I 
think that it is now generally conceded 
that the oil type with a properly de- 
signed case is the safer of the two. The 
greatest danger from an oil-insulated 
transformer is from fire external to the 
transformer itself, which might damage 
the case and allow the oil to escape. In 
a number of instances there have oc- 
curred fires which have heated the boil- 
er-iron cases to such an extent that the 
oil has been badly carbonized and the 
paint on the inside of the case burned 
entirely off without damage being done 
to the winding. After removing the 
damaged: oil and cleaning the winding, 
the transformers have been refilled 
with new oil and immediately put back 
into service without trouble. In one par- 
ticular instance which I have in mind, 
a fire occurred in a wooden switch 
gallery almost directly over a bank 
of 700-kilowatt transformers which 
at the time were not in service. Before 
water could be turned on the fire the 
transformers had become very hot, and 
when water was finally turned on, the 
cast-iron tops had become so hot that 
the water coming in eontact with them 
damaged them beyond repair. The 
windings of the transformers were un- 
injured, and after being dried out were 
put back into service and are operat- 
ing today. 

From the viewpoint of the man who 
has to operate the transformer, par- 
ticularly in connection with long high- 
voltage lines, I am inclined to question 
the advisability of attempting to sacri- 


fice the reliability of the transformer in. 


order to cut down the first cost. In 
the absence of any approved device or 
apparatus that can be relied upon to 
take care of high-voltage line distur- 
bances, the transformer must bear this 
burden to a very great extent, and the 
breaking down of a transformer with 
the resulting interruption to service, 


will, in a very short time more than 
offset any saving in first cost. For this 
same reason the three-phase trans- 
former is at a disadvantage, 4s troublé 
on one phase would entirely interrupt 
service, unless a spare were installed. 


60,000-VOLT, HORIZONTAL-BREAK, POLE 
TYPE DISCONNECTING SWITCHES. 


For cooling the oil we employ the 
usual method of circulating water 


through copper coils immersed in oil. 


Different metals have been used in these 
coils, but on account of there being less 


DETAILS OF THE 11,000-VOLT SWITCH 
COMPARTMENT, SHOWING DISCON- 
NECTING SWITCHES ON EACH 
SIDE OF OIL SWITCH. 
liability of copper being acted upon by 
acids in the cooling water, and also be- 
cause of the fact that it will not cor- 
rode, it has been found most satis- 


factory. In localities where there is 
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any great amount of mineral in the 
water, a cooling coil will in time be- 
come filled to such an extent that it 
will not carry a sufficient amount of 
water to cool the transformer. This 
deposit closely resembles boiler scale, 
and in some instances it can be removed 
by taking the coil out of the case and 
hammering it on the outside to loosen 
the scale, after which it can be blown 
out by either steam or compressed air. 
In cases where it cannot be removed in 
this way, we have used dilute muriatic 
acid as a last resort, but, as this acts 
upon the metal of the coil, as well as 
upon the scale, it cannot be considered 
entirely satisfactory. 

Periodic pressure tests are made on 
all cooling coils without removing them 
from the transformers, and very often 
without taking voltage off the trans- 
former. This we do by disconnecting 
both ends of the coil and allowing the 
water in the lower turns to either drain 
off; or, if both ends of the coil come up 
over the case, a small rubber hose is 
inserted on the riser side of the coil 
and the water siphoned out. To know 
that the coil is thoroughly dry, and that, 
in the event of its breaking down under 
pressure, no water will get into the 
transformer winding, a light blast of 
air is passed through the coil, which, 
with the heat from the oil on the outside 
of the coil, will in a very short time re- 
move any moisture which might remain. 
One end of the coil is then plugged 
and air pressure applied by means 
of an ordinary automobile tire pump. 
A small pressure gauge connected to 
the coil shows the pressure on the coil, 
and also whether or not there are any 
leaks which would allow the pressure 
to drop. Generally, where there is no 
back pressure on the coils, fifteen to 
twenty-five pounds will be as high a 
test as is necessary. 

SWITCHES. 

Outside of the lightning arrester or 
line discharger for taking care of high 
voltages, high-tension switches were 
probably slower to develop than any 
other piece of apparatus used in con- 
nection with long transmission lines. 
It is only during the past few years 
that there have been any high-tension 
switches on the market, but there are 
now a number of different designs, all 
of which have proved generally satis- 
factory. 

The system of the Pacific Gas & Elec- 
trie Company was one of the first to 
use oil switches for voltages in excess 


ee 


October 22, 1910 


= of 40,000. As early as 1900 we built 
Y and put into operation switches which 
were of practically the same type that 
o we are now using. While the switch 
was in the experimental stages the 
framework supporting the tanks were 


pat TYPICAL 60,000—11,000-VOLT kinkEPROOF 
ING SWITCH 


| of wood, and the tanks themselves 
a were the ordinary fiber of papier-mâché 
tubs such as are used for laundry pur- 
| poses. Switches of this kind served 
ite their purposes well, and are even now 
in use after years of service, but where 


SUBSTATION, 
AND OUTDOOR FUSES. 
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siderably greater depth of oil over the 
contacts. Four-break switches similar 
to the one shown in section and plan 
in the accompanying illustration have 
been in service in some of our largest 
power houses for several years, and 


WITH OUTDOOR DISCONNECT- 


they have never failed to open the line 
under all conditions of short circuit. 
The particular features which recom- 
mend this switch are: (1) The absence 
of any insulating material that might 
become saturated with oil and catch 


LINE 


AND SWITCH DIAGRAM BOARD; 


fire either from leakage or from an arc. 
(2) The insulation of the switch from 
the ground, thereby affording the 
greatest protection against break- 
downs due to surges or other high-volt- 
age disturbances when the switch is 


p 

| ie 

oe HIGH-TENSION-SWITCH CONTROL LEVERS: 

bee HIGH-TENSION AMMETERS AND SYNCHRONIZER. 

qe they are called upon to break heavy 

ms. loads, such as come on at times of short 

pai circuit, they are apt to throw the oil 
out of the container when operated. 

pE To overcome thiş trouble, we de- 

ant signed a four-break switch, along prac- 

st tieally the same lines, but with a con- 


open. (3) A constant depth of oil over 
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the contacts at all positions of the 
blades. (4) The comparatively small 
amount of space taken up by the 
switch. 

We have never attempted to operate 
any of these high-tension switches 
either automatically or by any electric 
or pneumatic means, preferring rather 
to keep to the more positive hand-lever 
control. This control has generally 
proven quite satisfactory, but we have 
just installed some reverse-current re- 
lays to be used in connection with the 
automatic operation of switches on 
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SECTIONAL ELEVATION AND PLAN OF 
HIGH-TENSION SWITCH. 


lines which are tied together at both 
ends. We have yet to learn to just 
what extent these can be successfully 
employed, on account of the inherent 
weakness of alternating-current re- 
verse-current relays, whose operation is 
dependent on both current and voltage, 
and the fact that in cases of severe 
trouble the voltage may drop so low 
that the relay will be inoperative. 
LIGHTNING ARRESTERS. 

Except in the higher mountain dis- 

tricts the Pacific coast is comparatively 
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free from lightning, and we make no 
attempt whatever to protect against 
lightning disturbances. 

On most of the early installations, 
lightning-arrester apparatus, such as 
was on the market at the time, was in- 
stalled at different points along the 
line. Practically every type of multi- 
gap arrester was tried, all of which 
proved to be a menace rather than a 
protection on account of their arcing 
over whenever there was a heavy line 
disturbance. The result has been that 
long since they have been abandoned, 
and we now use only the horn-gap type 
arrester with the air-gap set so that 
they will are across on voltages ap- 
proximately twenty-five per cent above 
normal. The particular design of ar- 
rester used consists of two gaps in 
series with the ground side, connected 
directly to earth without resistance. 

These are used more on account of 
their being voltage-limiting devices 
than on account of their being a pro- 
tection against high voltages. Dis- 
charges over these arresters always 


cause a drop in voltage, and very often . 


a momentary interruption to service 
until the are breaks. We do not install 
them at every station, but onlv at the 
power houses and more important sta- 
tions where heavy switching is done. 
The electrolytic arrester now on the 
market has been installed on some of 
the lines in this state but, as they have 
been in service only a short time, little 
ean as yet be said concerning their 
efficiency or effectiveness. 


INSULATORS. 


The question of line insulation for 
the high voltages now being used on 
transmission lines, is the most serious 
problem engineers have to face, and, 
while it is true that both the design 
and quality of the insulators manufac- 
tured today are far superior to those 
of a few years ago, it is also true that 
the limiting voltage of a transmission 
system is governed by the insulators. 

The climatic conditions of the greater 
part of the Pacifie coast are peculiar 
in, that there are two seasons, one wet 
and one dry; and it may seem strange 
to say that the insulator trouble during 
the dry season, or just when the first 
rains start In, is as much as or more 
than there is during storms occurring 
in the winter season. 

The trouble is due to leakage over 
the surface of the insulator on aeeount 
of the dirt and the salt whieh is de- 
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posited by the ocean fogs. As soon as 
the heavy rains come, this accumulation 
of dirt, ete., is washed off, and the num- 
ber of insulator troubles is materially 
reduced. The number of insulators 
that actually puncture are very few, 
the greatest trouble being due to leak- 
age. As a striking illustration of 
troubles of this kind, I might state 
that insulators operating successfully 
at 60,000 volts in the the mountain dis- 
tricts outside of the fog belt, and where 
there is little or no dust give a great 
deal of trouble on 11,000-volt lines in 
the bay district where they are exposed 
to more severe conditions of dust, fog, 
and smoke. 

Troubles of this kind generally affect 
insulators on grounded and un- 
grounded structures differently. If they 
are supported on poles where the leak- 
age path to ground is a high-resistance 
one, the top of the pole will be burned 
off, and generally the insulator is not 
damaged. But where metallic struc- 
tures or grounded pins are used, thus 
giving a low-resistance leakage path to 
ground, the insulator is more often 
damaged by the are, which very often 
is great enough to burn off the line 
wire. 

Troubles of this kind naturally bring 
up the question of what design of in- 
sulator will best meet the conditions, 
and whether or not the theory that as 
much of the insulator as possible should 
be kept dry is a correct one. This 
theory has been carried out in the ver- 
tical or pin-type insulator with the re- 
sult that in the three-part and four- 
part insulators a good portion of the 
inner petticoat is protectad from the 
rain and cannot be washed by the ele- 
ments. It therefore becomes necessary 
to shut down the line and wipe them by 
hand. This cleaning is especially neces- 
sary in the fog district near the bay and 
along the coast, where it has to be done 
about twice each year. The suspension 
insulator has a decided advantage in 
this respect, in that a much greater 
part of the surface of the insulator is 
exposed to the rain and wind, and is 
washed off during stormy weather. 
However, with the higher voltages at 
which this type of insulator is designed 
to be operated, there is every reason to 
think that similar troubles will be ex- 
perieneed, and doubtless the same 
homely means will sooner or later be 
resorted to in order to overcome them 
sueeessfully. l 
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AMERICAN ELECTROCHEMICAL, 
SOCIETY. 


EIGHTEENTH MEETING HELD AT CHIC AKO, 


The eighteenth general meeting of 
the American Electrochemical Society 
was held in Chicago, October 13, 14 and 
15, headquarters being at the Congress 
Hotel. The arrangements were made 
by the officers of the local section of 
the society and seemed to give general 
satisfaction. As is usual at meetings 
of this society, delightful weather pre- 
vailed and nothing occurred to mar the 
success of the meeting. 

Excursions were arranged for each 
afternoon of the convention, and these 
included visits to the Western Electric 
Company, the Commonwealth Edison 
Company, the Automatic Electric Com. 
pany, the Hoskins Manufacturing Com. 
pany, Union Stock Yards, Chicago Tele- 
phone Company, Sears, Roebuck & 
Company, Illinois Steel Company, Gary 
Steel Works and Lockport Power Sta. 
tion of the Sanitary District. 

On Friday evening a banquet was 
held at the Congress Hotel. H. B. Coho 
acted as toastmaster and the principal 
speech of the evening was made by 
Robert R. McCormick, president of the 
Sanitary District, who was the guest 
of honor. Speeches were also made by 
some of the officers of the society, mem- 
bers of the local section and others. 
The New York section extended an in- 
vitation to hold the next meeting in 
that city in April and this will prob- 
ably be done. Nearly 100 members and 
guests attended the banquet. 

Sessions for the reading of papers 
were held on Thursday and Friday 
mornings at the Congress Hotel and 
on Saturday morning at the University 
of Chicago. The total registration at 
the meeting was 210. 

An exhibit of pyrometric apparatus 
was made by the Taylor Instrument 
Companies, represented by J. A. Sut- 
erland, and the Leitz miero-metall»- 
graph was exhibited by H. Vollrath. 

The first session of the convention 
was called to order by President z 
H. Walker on Thursday at 10:20 a. e 
in the Florentine Room of the o 
Hotel. The first paper to be nee 
was one bv Carl Hering entit! i 
“VWethod for Determining me 
Conduetivities,’ an abstract of whl 
follows. ° 
THERMAL CONDUCTIVIT K thet 
The importanee of determining Uns 
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mal conductivities of the materials entering 
into electrical furnaces was discussed and 
the method proposed is to generate a meas- 
ured quantity of heat electrically in the 
center of a furnace, to carry off the heat 
from the exterior, and, when a steady state 
has been reached, to measure the tempera- 
ture inside and outside. It is theoretically 
preferable to have the specimen in the form 
of a hollow sphere, but a more practical 
form is that of a cylindrical cup, round at 
one end and open at the other. The equa- 
tions involved, which are similar to those 
for electrical conductivity under like con- 
ditions, were given. It was pointed out that 
such experiments could be made with any 
interior and exterior temperatures that may 
be desired, and that a variation of conduc- 
tivity with temperature could thus be de- 
termined. 


The discussion was opened by J. W. 
Richards, who described his own use 
of a somewhat similar method of meas- 
uring conductivities, which consisted 
in using a spherical test piece through 
one diameter of which a hole had been 
bored. Insulated carbon electrodes 
were inserted in the two ends of this 
hole, and an are was maintained at the 
center of the sphere. Another radial 
opening permitted the insertion of a 
thermal couple which measured the 
temperature at various distances from 
the center. This determination of the 
temperature gradient is sufficient for 
computing the conductivity. Graphite 
was found to have such a high con- 
ductivity that the fall of temperature 
was very slight and an accurate meas- 
urement could not be made, but the 
value was higher than any which has 
yet been published. Amorphous car- 
bon was also used and gave a result 
similar to those already obtained. 

F. T. Snyder spoke of the results ob- 


tained at the experiment station of the’ 


University of Illinois (Bulletin No. 36) 
in which a hollow cylindrical specimen 
was used, and the radial temperature 
gradient measured for temperatures up 
to 1,000 degrees. 

The next paper was on ‘‘IIeat Flow 
Through Furnace Walls? by F. T. 
Snyder. 

HEAT FLOW THROUGA FURNACE WALLS. 


This paper pointed out the conditions 
which determine the flow of heat through 
the walls of a furnace and the elements 
which must be kept in mind in furnace de- 
sign. In the region both inside and out- 
side of the furnace wall, both convection 
and radiation must be considered, and equa- 
tions were given for bringing these into the 
computations. Attention was called to the 
sudden drop of temperature at the surface 
of the wall. An example of a calculation 
with all the necessary corrections Was ap- 
pended, 


The discussion was opened by Carl 
Hering, who spoke of the sudden drop 
of temperature which takes place at 
the surface between a hot gas and a 
neighboring wall. If the thin film of 


gas which seems to adhere to the sur- 
face and form a barrier to the trans- 
fer of heat can be broken down the 
evaporation from a boiler, for instance, 
can be enormously increased. This is 
also well illustrated by the high ther- 
mal resistance of joints. 

J. W. Richards pointed out that the 
relative insulating properties of differ- 
ent materials of the same form ean be 
determined by temperature measure- 
ments of tbe external surface where 
this surface is uniform for the different 


cases, a lower temperature indicating: 


better insulation. On the other hand, 
with the same materials inside and dif- 
ferent forms of surface, the hotter the 
surface the less the loss of heat. A 
smooth and bright surface will radiate 
less than a rough or dark one. 

The paper by R. S. Wile, entitled 
‘*Reduction of Tin Dross in the Electric 
Furnace,” was, in the absence of the 
author, read by title only. 

A paper by E. Weintraub entitled 
‘“Cast Copper of High Electrical Con- 
ductivity’? was read by A. B. Marvin. 

CAST COPPER. 


The production in the foundry of pure 
copper castings mechanically sound and pos- 
sessing an electrical conductivity compara- 
ble to that of pure forged copper has been 
an important problem ever since the devel- 
opment of electrical machinery and appar- 
atus. The cause of the difficulty of produc- 
ing sound pure copper castings is well under- 
stood. Molten copper has the property of 
dissolving gases such as oxygen and of set- 
ting a part of these gases free on cooling. 
This produces pin holes and even big cav- 
ities. The casting obtained is therefore me- 
chanically unsound and has naturally a low 
electrical conductivity. These dissolved 
gases may be eliminated by adding one of 
the well-known deoxidizers, such as zinc, 
magnesium or phosphorus, in small quanti- 
ties to bind the oxvgen chemically. Copper 
castings free from blow holes are thus easily 
produced, but the electrical conductivity is 
low, because all the deoxidizers used had 
also the property of combining with copper 
and the conductivity of copper drops when 
small amounts of impurities are alloved with 
it. What is needed is a deoxidizer with no 
affinity for copper. Boron is such a sub- 
stance and in the form of the suboxide is 
sufficiently cheap. 

It is not necessary that the latter should 
be pure, but it may be used mixed with 
magnesium borate and boric anhydride, as 
obtained in the process of manufacture, for 
the latter are harmless. In fact, the pres- 
ence of boric anhydride and magnesium bor- 
ate is even an advantage as the addition of 
a larger mass of material makes the opera- 
tion easier; also the boric anhydride prob- 
ably dissolves the copper oxide and brings 
it to the surface as copper borate. 

The foundry practice at present is to add 
one to one and one-half per cent of this mix- 
ture, which is equivalent to 0.08 to 0.1 per 
cent of boron suboxide. The electrical con- 
ductivity obtained can be as high as 97.5 
per cent if the copper melted down is per- 
fectly pure. In the foundry, where serap 
copper is used, a conductivity of 91 to 95 
per cent is obtained and a guarantee of 
ninety per cent is given. The resultant cast- 
ing is readily machined and takes a good 
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polish. Its tensile strength is 24,350 pounds 
per square inch; elastic limit, 11,450 pounds; 
elongation, 48.5 per cent; reduction in area, 
74.5 per cent. Castings are being made of 
all shapes and sizes. Sand and iron molds 
can be used and the latter are preferred. 
Cast copper is used in replacing forged cop- 
per, with a great saving in cost; and in 
replacing allovs of copper, where the gain in 
conductivity allows reduction in bulk and 
thus a saving in material. The use of this 
material is spreading as engineers get bet- 
ter acquainted with it and is already of very 
considerable magnitude. In many cases the 
effect of higher conductivity is obtained 
bv substituting it for forged copper and 
eliminating riveted, screwed or soldered 
joints. The cost of the boron added is not 
more than 0.75 cent per pound bf copper. 
Samples of the castings were shown. 


In the discussion the remarkable in- 
crease in the conductivity, which in 
cast copper is sometimes as low as 
twenty-five per cent, was mentioned, 
and it was suggested that the use of 
boron might be helpful in refining 
steel. 

The next paper by J. W. Richards 
was entitled ‘‘Hiorth Electric Steel 
Furnace.’’ : 

HIORTH ELECTRIC FURNACE. 


This new type of induction furnace has 
been set up in Norway adjacent to a water 
power and is giving good results. The plant 
generates. 1,000 horsepower, of which 500 
kilowatts are used in the furnace. The cost 
of the generating equipment did not exceed 
$25 per horsepower, The cost of operation, 
including interest at six per cent and depre- 
ciation at five per cent, is about $4 per horse- 
power per year. A Pelton water wheel ig 
used and the transmission is very short. 
This furnace was designed to obviate some 
of the disadvantages of former induction 
furnaces. The magnetic circuit is of rec- 
tangular shape and is fixed in a vertical 
plane. The bath of molten metal which 
forms the secondary circuit of the furnace 
has a middle channel 24 by 8 inches, and 
two side channels, eight inches square, com- 
plete the circuit. The primary circuit is of 
the same shape as the secondary circuit, and 
is divided into two parts, one above and one 
below the secondary. There are in all four 
coils which are composed of copper bar, and 
are connected in series. The bath can be 
tilted for pouring out the molten metal, but 
after each heat a small amount of the steel 
is left in the furnace and on cooling this 
forms a solid figure 8 which gives a 
closed secondary circuit for starting the next 
heat, so that no auxiliary heat is necessary. 
The furnace is Operated at a low voltage on 
12.5 cycles and the power factor varies he- 
tween 0.75 and 0.85. The lining of the fur- 
nace is magnesite and slag is used simply to 
cover the surface and prevent oxidation. 
Dannemore pig and soft iron constitute the 
raw material and after being treated in the 
furnace this is cast into ingots and sent on 
to Sheffield, England. It is found to equal 
the best crucible steel. About 700 kilowatt- 
hours per ton of charge suffices and even a 
less consumption has availed in a number of 
successive heats. The author also described 
a number of Swedish installations which he 
had visited during the past summer. 


The first paper at the Friday session 
was ‘Notes on Tribo-Luminescence,’’ 
by W. S. Andrews. The author gave 
the formula for a mixture which he 
had found especially suitable for pro- 
ducing luminescence by~frietion. This 


826 


consisted of 70 parts zine carbonate 
and 30 parts of flour of sulphur, with 
a trace of manganese sulphate. 

This was followed by ‘‘Electrolytie 
Preparation of Calcium,” by A. R. 
Johnson. j 


This paper describes experiments made 
by the author some years ago using elec- 
tric furnaces of the Borcher type, with 
current density high enough to melt the 
deposited metal, and the Rathenau type, 
where a lower current density is used, and 
the calcium is deposited as a solid. Cal- 
cium chloride formed the electrolyte. Sev- 
eral designs of cell were used and the de- 
fects found pointed out by the author. 
These are stated to be a wrong proportion 
of the parts of the apparatus. too small 
distance between electrodes, exposure of 
the graphite anode vessel to the air thus 


permitting disintegration, etc. Current 
efficiencies from 67 to 93 per cent were 
obtained. The chemical changes in the 


electrolyte were investigated, and readings 
taken for plotting curves of decomposition 
voltage. These indicate a true decomposi- 
tion voltage of about 2.65 volts. 


In the diseussion, F. C. Frary stated 
that the Rathenau apparatus had given 
good results elsewhere, and attributed 
the author’s failure to the cathode 
used and poor manipulation. The de- 
fects were in the individual apparatis 
rather than due to the type. He took 
issue with many of the points raised 
in the paper and questioned many cf 
the conclusions reached. Decomposi- 
tion curves had been given by Woehler 
in 1907 and the results explained. The 
true decomposition voltage is about 3.2 
volts. 

Mr. Frary then read a paper by H. 
R. Bicknell, C. A. Tronson and himseif 
on a similar topie. 

EFFICIENCY IN TIIE ELECTROLYTIC PREP- 
ARATION OF CALCIUM. 


This paper describes experiments by the 
author using an apparatus which consisted 
essentially of a large crucible of Acheson 
graphite having a water-cooled bottom, and 
serving as anode. The cathode was of iron 
about an inch in diameter and was also 
water-cooled. The crucible was composed 
of refractory material. The cathode could 
he raised or lowered by a screw mechanism, 
Experiments were made with calcium chlo- 
ride as an electrolyte and, also a mixture 
of calcium chloride and calcium fluoride, 
but the best results were obtained with 
the chloride alone. Current efficiencies 
varying from 45 to 100 per cent were ob- 
tained. By gradually raising the cathode 
the calcium, which first appears in a molten 
condition, solidifies, and thus forms the 
cathode. The bath should be worked at 
a temperature of about 750 degrees. The 
voltage varied from 18 to 34 in different 
experiments. Since the theoretical voltage 
is only 3.2 volts, the watt efficiency may be 
as low as ten per cent. 


A. R. Johnson followed with a paper 
entitled ‘‘Electrochemistry of Polo- 
nium and Other Radioactive Elements.’’ 


ELECTROCHEMISTRY OF POLONIUM. 


This was a preliminary paper relating 
come of the author's experiences in at- 
tempting to electroplate polonium, deter- 
inine its electrochemical equivalents, etc. 
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The material was prepared according to 
Boltwood and others. It is less positive 
than copper or bismuth and more positive 
than mercury. It is more radioactive than 
radium. It could be transferred between 
the electrodes without much loss, but the 
Operation was much slower than with cop- 
per, and pointed to an enormous electro- 
chemical equivalent. The researches of 
others with radium and thorium were men- 
tioned. The quantity of polonium used was 
very minute, not being enough to show on 
a balance, and its presence could only be 
determined by its radioactivity. 


In the discussion it was pointed out 
that a Ingh electrochemical equivalent 
would be indicated only if nothing else 
were deposited, and that the slowness 
of deposit was fully aecounted for by 
the extreme dilution. 

A paper by R. D. Small on “The 
Present Status of Ozone”? 
read. 


was then 


OZONE. 

This paper pointed out the rapid develop- 
ment of ozone for purifying purposes since 
1903. Forty towns in France use it for 
purifying the water supply, but the author 
discussed its use for ventilating purposes 
more especially. The commercial produc- 
tion usually takes place by means of a 
brush discharge at 5,000 to 30,000 volts, with 
a solid dielectric between the electrodes. 
For electrodes, points are not advantageous, 
but plates or cylinders are used, stationary 
or rotating. When liquefied, ozone has a 
specific gravity of 1.46. It has a remark- 
able affinity for carbon, and destroys organic 
matter by oxidizing it. It destroys bacteria 
only when too concentrated to be safe for 
man, but prevents their propagation by de- 
struction of their means of sustenance, even 
when present only in small quantities. 
Colds are more often due to stutfy rooms 
than to drafts, and ozone prevents the for- 
mer. Heat and humidity are unfavorable 


conditions for its production, and electrodes 
should be cooled. 


“The Evolution of the Lead Storage 
Battery,” by P. G. Salom, was then 
read. 

THE LEAD STORAGE BATTERY. 


The author sketched the history and de- 
velopment of the storage battery and de- 
scribed the different methods at present. 
used for the preparation of lead plates. The 
new Salom type of battery was described. 
This utilizes a plate in which spongy lead 
and lead peroxide are first separately pre 
pared, and then compressed under enormous 
hydraulic pressure into grids to form the 
plates. The active material is thus welded 
with the grid into a strong, durable plate 
which does not shrink nor buckle. The 
original form of Planté plates are not used 
nowadays. Faure plates are, however, used 
where weight is not an important item, as 
it is in vehicles. The pasted plates are not 
suitable where length of life is important. 
The life of the Salom plate is as great ag 
that of the Planté type and has a capacity 
of two ampere-hours per ounce. The pasted 
plate loses capacity with service on account 
of the poor contact resulting from shrink- 
age. Makers of these plates have mixed 
various substances such as graphite, pumice, 
glue, flour, etc., with the paste to prevent 
shrinkage. The Salom plates have sur- 
vived treatment that would have ruined 
other forms of plates. 


In the discussion E. A. Sperry pointed 
out that even with an old type of cell 
giving only one horsepower-hour for 
cighty pounds, the storage battery re- 
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quired less weight than compressed air 
for driving a vehicle, the latter requir- 
ing 215 pounds per horsepower-hour. 

Carl Hering considered that weight 
per horsepower-hour is not a just basis 
for comparing batteries, as life should 
also be considered, just as with inean- 
descent lamps. A light and cheap bat- 
tery is preferable to a heavy and longer 
lived one. 

D. M. Hepburn stated that the Salom 
battery has a weight of 62 pounds per 
horsepower-hour. Lessened capacity 
in other batteries is due to the increased 
resistance occasioned by shrinkage of 
the button, which then makes poor con- 
tact with the plate. When weight is 
not important a higher capacity can te 
obtained. The Salom battery gives 10 
or 11 watts per pound while 15 watts 
per pound is claimed for the Edison 
battery. A high rate of discharge les- 
sens both the capacity and the effici- 
ency. Edward Gudeman thought that 
figures should be given for capacity per 
unit volume as well as per unit weight 
as the former is often quite as impor- 
tant for electric vehicles. 

A paper by O. W. Brown and W. G. 
Bowers entitled ‘‘The Self Discharge 
of Planté and Faure Storage Batteries” 
was read by Carl Hering. 


SELF DISCHARGE OF BATTERIES. 


This was a comparison of plates of the 
Planté and Faure type as regards their be- 
havior under regular use and when left 
standing. Four makes of batteries were 
tested: (1) Both plates of the Faure type: 
(2) both plates of the Planté type; (3) both 
plates of the Planté type more deeply 
formed; (4) a Planté positive and a box 
grid negative. These all had about 100 
ampere-hours capacity, and were treated 
alike. The first was the only one to have 
the same capacity after fifty cycles as at 
the start, and it even gained slightly. The 
loss in numbers 2 and 3 was 13.5 and 1.5 
per cent, respectively. The loss in 4 was 
2.5 per cent. It was shown that the Planté 
type continually decreases in capacity. The 
tests on standing showed that type 1 did 
not suffer from twenty days on open cir- 
cuit, but all the others showed deteriora- 
tion. The conclusions are that the Plante 
type loses capacity on open circuit, whereas 
the Faure type loses-very slightly or not at 
all, and the self-discharge is less, The 
capacity of the Faure type is restored vy 
use, while that of the Planté type is not. 


The Jast paper of the session was 
by Carl Hambeuchen and was entitled 
“The Practical Significance of Over- 
Voltage Phenomena.’’ It was pointed 
out that good electrolytic contact de- 
pended upon this, which explained why 
tin retained a good contact surface 
while zine did not. 

The first paper at the Saturday ses- 
sion was by Edward Gudeman, and was 
entitled ‘‘Corrosion of Metal Food Con- 
tainers—Causes_and Prevention.” 
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: CORROSION OF FOOD CONTAINERS. 


The author discussed the impurities 
which occur in food products and the fed- 
eral laws regulating the same. The faults 
with the ordinary tin plate consists of irn- 
perfect continuity and contact. The author 
has experimented in coating iron with gold, 
with enamel, etc. The best results have 
been obtained by coating iron with a thin 
film of glass. This can be easily done and 
serves the purpose as well as tin plate. 
The glass which may be used for this pro- 
cess, however, is lead glass, which is some- 
what objectionable. The problem is now 
being attacked on a commercial scale. 


This was followed by a paper by 
Marcus Ruthenberg entitled ‘‘ The Elec- 
tric Furnace and Its Applications.’’ tu 
the absence of the author this was read 
by Secretary Richards. 


ELECTRIC FURNACE, 


The first furnace was constructed by Sie- 
mens thirty-five years ago. The furnace 
itself is only a container for the operation 
performed. Direct current is used only for 
electrolytic work, whereas alternating cur- 
rent is preferred for heating alone. Large 
furnace work has been done at constant po- 
tential, but it is much better to use a con- 
stant-current multiphase circuit. The author 
advocates using slag as a conductor to save 
the electrodes and the cooling of the latter. 
Joints should be avoided as far as possible 
and conductors made too large rather than 
too small. Turning to the applications the 
author called attention to the fact that the 
smelting of iron ore is now a fact, and he 
discussed many other smelting operations 
which can be best accomplished in the elec- 
tric furnace without previous roasting. The 
author uses steam-generated current which 
is furnished at a cost of 0.22 of a cent per 
kilowatt-hour. 


In the discussion F. T. Snyder 
pointed out that a furnace load was 
not always considered a desirable load 
for a central station and it is preferable 
to have an individual plant for the 
generation of power. | 

The next paper was by F. S. Mac- 
Gregor, entitled ‘‘ Application of Elec- 
trostatic Separation to Ore Dressing. ”’ 


ELECTROSTATIC SEPARATION OF ORES. 


Efforts have been made for some years 
to utilize the differences in conductivity 
of the particles of ore for separation in an 
electrostatic field. This has finally been 
accomplished and there are two plants now 
in operation utilizing the Huff separator. 
In this apparatus there is a series of sep- 
arators which the ore passes successively, 
since it is found that a single treatment 
does not give complete separation. The 
material is fed from a hopper on a rotating 
drum which is connected with one terml- 
nal of the source of potential. The other 
electrode faces this, with an air gap of 
from one to three inches, depending on the 
material to be separated. The difference 
of potential is 24,000 volts, which is ob- 
tained by first transforming alternating cur 
rent to this value and then mechanically 
rectifying at the generator. The current 
necessary is only about 0.01 amperes. The 
conducting particles are projected away 
from the drum and fall into one bin while 
the non-conducting fall directly beneath the 
drum in a separate bin. Usually six of 
these drums are used in one apparatus to 
secure good separation. The apparatus has 
proven especially successful in separating 
zinc from lead ores, as the particles con- 
taining zinc are non-conducting. Full de- 
tails of the process are given. 


The next paper, by R. A. Milliken, 
was entitled ‘‘The Isolation of an lon 
and a Precision Measurement of Its 
Charge.” 

THE ISOLATION OF AN ION AND A PRECISION 


MEASUREMENT OF ITS CHARGE. 


Oil is sprayed through an atomizer so 
that it can be obtained in minute drops and 
one of these is admitted into the air space 
between the horizontal plates of a con- 
denser. The plates are 16 millimeters apart 
and may be charged to any desired dif- 
ference of potential up to 12,000 volts. The 
drops of oil are so small that they almost 
float in the air, descending very slowly 
under the action of gravity. The motion cf 
the droplet is observed through a telescone. 
The drops usually possess an electric 
charge when first observed, and by creating 
the electrostatic field the motion can ve 
accelerated, retarded or even reversed ac- 
cording to the strength and direction of 
the field. The observed velocity serves to 
determine the charge carried by the par- 
ticle. This charge is found to vary froin 
time to time due to the acquisition of posi- 

etive or negative ions from the surrounding 
air. The changes in charge are found to 
always consist of a certain definite small 
quantity or an exact multiple of this and 
the original charge is invariably an exact 
multiple of this minimum charge. The 
author concludes that this minimum charge 
is the elmentary quantity of electricity and 
its value is found to be 4.93 X 10- in ordi- 
nary units of electric quantity. The author 
concludes that the majority of the ions of 
ordinary dust-free air, either positive or 
negative, carry the elementary charge but 
that some ions carry multiple charges. In- 
teresting confirmation of the kinetic 
theory of gases was also obtained. and it 
was round necessary to modify the law of 
Stokes for the velocity of minute spheres 
falling in air. The accuracy of the result 
is at present limited by the uncertainty of 
our knowledge of the viscosity of the air, 
but it is considered correct to about 0.2 per 
cent. 


In the absence of the author the 
paper by J. H. Walton, Jr., ‘t Phenome- 
non of Crystallization Through Mem- 


branes’? was abstracted by Professor 
Kahlenberg. It was shown that wlotle 


crystallization could be propagated 
through a membrane of parchment or 
voldbeater’s skin satisfactorily, that 
this could not. be done in the case of 
indiarubber, except in the ease of cer- 
tain undercooled solutions of organie 
substances. The author considered that 
the result depended upon whether the 
liquid wets the membrane. 

This was followed by a paper by 
Prof. L. Kahlenberg on the ‘Relative 
Basicity of Metals as Shown by Their 
Power to Replace One 
Chemical Compounds.’’ 


Another in 


RELATIVE BASICITY OF METALS. @ 


It was pointed out that the electromotive 
series for aqueous solutions does not hold 
in the case of other solutions. Over sixty 
others were tried and it was found that 
the order depended upon the solution. In 
most cases lead would displace copper from 
a copper-oleate solution, whereas sodium 
would not do so even though melted. Near- 
lv all of these solutions are non-conduct- 
ing and it is shown that the idea of conduc- 
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tivity as being the important feature in these 
reactions is false. For carbon disulphide, 
the metals were given in the order of the 
following series: lead, zinc, bismuth, mag- 
nesium, cobalt, tin, iron, aluminum, silver. 
antimony, nickel, mercury. Sodium was not 
definitely determined but would come near 
the end of the series. 


In the discussion J. W. Richards 
pointed out that in aqueous solution 
the order is the same as for the heat of 
formation. This work indicates a 
means of separating the metals by an 
inverse process to that usually em- 
ployed. The author replied that little 
was known about thermo-chemistry ex- 
cent in the case of aqueous solutions. 

The next paper, “On the Effeet of 
Water in Causing Chemical Reactions,” 
by David Klein, was, in the absence 
of the author, presented in abstract by 
Professor Kahlenberg. In this paper 
it was shown that the frequent claim 
{hat water is necessary to reaction 18 
not true, as fifteen out of twenty-five 
other substances tried act as effectively 
as Water, and it is evident that elec- 
trical activity is not essential. 

After a vote of thanks to the vari- 
ous companies whieh had extended 
courtesies to the Society, and to the 
local committee, the 
journed. 


meeting ad- 


e n ' 


Glare Worse than Ultra-violet Rays. 

In the course of a special investiga- 
tion of the effects of artificial hight on 
the evesight, Professor Gariel, of Paris, 
somewhat discounts the importance of 
the ultra-violet ravs to which has gen- 
erally been attributed a particularly 
injurious influence. As reported in the 
Engineering Supplement of the London 
Times, Professor Gariel advises the use 
of yellow glass shades as a means of in- 
tercepting the ultra-violet rays of bril- 
lant lamps. In their proportion of 
these rays he classifies lamps in the fol- 
lowing order: Oil, petrol, eleetrie incean- 
descent, gas ineandeseent, acetylene, 
mercury are, and earbon are. 

The general conclusion appears to be 
that intense glare is more dangerous 
to the eye than these maligned rays, 
and the moral is that dazzling points 
should be so shaded that their light is 
evenly spread. The same guidance 
from nature that dissuades people from 
staring at the sun should warn them to 
interpose some diffusing medium be- 
tween their eves and the intensely 
bright spots of artificial light that are 
frequently placed so close to their line 
of vision. 


828 ELECTRICAL REVIEW AND WESTERN ELECTRICIAN 


Ontario Power Inaugural. 

The completion of the first section of 
the Ontario Hydro-Electrie Power Com- 
mission’s high-tension transmission line 
from Niagara Falls to Berlin’ was 
marked by an inaugural celebration and 
electrical exhibition at Berlin, Ontario, 
from October 11 to 13, during which 
the thriving German-Canadian town 
was electrically en fete. The principal 
streets were literally studded with in- 
candescent bulbs and electric arch- 
ways heralded the turning on of “‘hy- 
dro power.” 

The opening ceremonies were held 
at Auditorium Hall and this building 
presented a splendid spectacle when 
Sir James Whitney, Premier of Ontario, 
assisted by the IIon. Adam Beck, chair- 
man of the Commission, pressed the 
button and officially ushered in Niagara 
power. Prominent United States and 
Canadian manufacturers made exhibits 
in this building and these were the most 
attractive feature of the celebration. 
In the evening a monster banquet was 
held and attended by over four hun- 
dred guests. The complete menu, con- 
sisting of eight courses, was prepared 
with the aid of electric cooking de- 
Vices, 

The history of this Hyvdro-Electrie 
Power Commission of Ontario dates 
back approximately ten years and orig- 
inated with several manufacturers who 
foresaw the possibilities of obtaining 
cheap power from the great white coal 
of Niagara. The movement grew stead- 
ilv until in June, 1903, the Provincial 
Government passed an act enabling the 
construction of municipal power works 
and the transmission and supply of 
electrical power. This was followed 
shortly by the appointment of a com- 
mission of five members including Prof. 
Fessenden, Washington, D. C., Messrs. 
R. A. Ross and Henry Holgate, Montre- 
al. A very comprehensive report was 
prepared by this commission and pub- 
lished in Mareh, 1906. In July, 1905, 


the Hydro-Electrie Power Commission - 


of Ontario was incorporated by the 
Legislature. In 1907 the different mu- 
nicipalities in Western Ontario author- 
ized their councils to arrange for a sup- 
ply of power from the Hvdro-Electric 
Power Commission. The Commission 
at this time was composed of Adam 
Beek, chairman, J. S. Hendrie, W. K. 
MeNaught, with P. W. Southman as 
chief engineer. ‘They also constitute 
the personnel of the present Commis- 


ston, 


In view of the fact that there were 
already three generating companies at 
Niagara Falls with plenty of power 
available for sale, it was decided to call 
tenders for a supply of power rather 
than construct development works. This 
was done and a contract was finally en- 
tered into with the Ontario Power Com- 
pany for 100,000 horsepower as re- 
quired. The Commission has agreed to 
pay $9.40 per year per horsepower for 
power at 12,000 volts until 25,000 horse- 
power are taken and thereafter $9.00 
per horsepower for all. A supply of 
power at 60,000 volts was also provided 
for in the contract, the rates being 
$10.40 per horsepower up to 25,000 
horsepower and then $10.00 per horse- 
power for all. 

In designing their step-up station 


equipment, the Commission’s engineers® 


arranged for a power supply at 12,000 
volts from the Ontario Power Com- 
pany and this is distributed to the 
different stations at 110,000 volts and 
a frequency of twenty-five cycles. 

The distribution of power over the 
extended area the Commission proposed 
to serve was practically without a par- 
allel and it remained for the engineers 
to work out a system of distribution to 
satisfactorily meet the unusual condi- 
tions. In this they have been eminently 
successful and when fully equipped 
their lines will be as complete as mod- 
ern practice can make them. 

In-all, the Commission has erected 
twelve stations consisting of step-up 
transformer station at Niagara Falls, 
step-down transformer station at To- 
ronto, main interswitching station at 
Dundas, transformer station at St. 
Thomas, and centerswitehing and 
transformer stations at London, 
Guelph, Preston, Berlin, Stratford, St. 
Mary ’s, Paris and Woodstock. 

The opening of the Commission ’s line 
to Berlin, important in that it marks 
the first turning on of this great power, 
is but the first of a series of similar 
events for the completion of the entire 
net work of lines in Western Ontario is 
not far distant. 

During the Berlin inaugural, the Hon. 
Adam Beck, chairman of the Hydro- 
Electric Power Commission of Ontario. 
and who may well be termed the father 
of the power scheme, gave unstinted 
praise to Chief Engineer P. W. Soth- 
man and his staff of assistant engineers. 

Ineluded in the list of engineers em- 
ploved by the Commission are Messrs. 
R. A. Ross, Montreal, consulting engin- 
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eer; P. W. Sothman, chief engineer; F. 
A. Gaby, chief assistant engineer; H. 
G. Acres, assistant engineer in charge 
of hydraulic and transmission-line 
work; E. T. J. Brandon, assistant en- 
gineer in charge of substation work; 
A. E. Davidson, in charge of substation 
construction; F. B. Manshendell, insu- 


lator expert; P. B. Yates, J. A. Brun- 


didge and F. T. Stocking. 

The work of the Hydraulic Depart- 
ment of the Commission has also been 
of an interesting and valuable charac- 
ter. The different rivers and waterfalls 
in the Province of Ontario have been 
guaged and complete and accurate hy- 
draulie data has been collected and tab. 
ulated. All this work has been done 
for the purpose of finding out the ac- 
tual available power within the Prov- 
ince and will prove of much service for 
the future. 

The zone in which the Hydro-Electric 
Power Commission is working is not 
limited to the transmission system in 
Western Ontario. As far north as Fort 
William they are selling power to the 
municipal authorities, while Ottawa in 
the east is purchasing power from the 
Commission at much lower rates than 
was previously possible. Of recent date 
applications have been received from 
several municipalities in the Trent Val- 
ley District. The demand for cheap 
power is steadily growing and with it 
will grow the Hydro-Electric Power 


Commission of Ontario. 
— -«<¢-2-&-—_—_—___ 


Traction Employees Must Pass Exam- 
ination. 

Beginning September 26 the officials 
of the Chicago, South Bend and North- 
ern Indiana Railway has conducted a 
series of written examinations for the 
motormen and conductors on their 
lines. With a view of discovering the 
degree of efficiency among employees 
these examinations, which have been 
under consideration for some time, will 
be made in the office of the general 
superintendent at South Bend by M. P. 
Reed, assistant superintendent. 

In order to avoid interference with 
the operation of cars or the running 
time of the crews schedules have been 
been adopted so as to permit the men 
to take the examinations at intervals. 

The road has been particularly free 
from such casualties as those which 
took place on Indiana lines recently, 
and the purpose is to further discrimi- 
nate against the incompetent em- 
ployee. > 


go ae AON ee a 
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Street Railway Associations Conventions. 


Meeting of the American Association, with the Affiliated Engineering, Transportation and Traffic, Account- 
ants’ and Claim Agents’ Associations, Atlantic City, N. J., October 10-14, rg10. Report of 
New Officers. The Manufacturers’ Association Exhibit. 


Papers and Discussions. 


The annual meeting of the American 
Street and Interurban Railway Asso- 
ciation, together with the affiliated Ac- 
countants’, Engineering, Claim Agents’ 
and Transportation and Traffic Associa- 
tions, was held at Atlantic City, N. J., 
October 10, 11, 12, 13 and 14. The grow- 
ing importance of these great organi- 
zations was manifestly evident, and it 
is a matter of congratulation that so 
great an amount of business was hap- 
pily carried out. An important fea- 
ture of the meeting of the parent organ- 
ization was the changing of the name to 
the American Electrie Railway Associa- 
tion. The meetings of the Engineering 
Association and the Transportation and 
Traffic Association were remarkable for 
the amount of work done. The work 


‘of the Engineering Association in re- 
spect to its reports of committees on’ 


equipment, heavy electric traction, and 
power distribution was significant of 
the dependence which the operating 
man the country over is placing in this 
important body. i 


The meeting was called to order on 
Tuesday at 2:30 p. m. by President 
Shaw, who proceeded to read his an- 
nual address. Reports were then pre- 
sented by the executive committee, the 
secretary, and the committees on sub- 
jects, active membership, compensation 
for carrying United States mail, Brill 
prize and associate membership. 

Frank R. Ford then made an address 
on “The Theory of Street-Railway 
Rate Regulation as Developed in the 
Coney Island Fare Case.” -7 


THE CONEY ISLAND FARE QUESTION. 


_ Action was taken before the Public Serv- 
ice Commission to compel reduction of fare 
from ten cents to five cents by the Coney 
Island & Brooklyn Railroad Company for 
transportation from Manhattan to Coney 
Island, a distance of 11.28 miles. The Com- 
mission decided that the tent-cent rate was 
reasonable. Eighty-five per cent of the traf- 
fic is between June and September and most 
of it on Saturdays, Sundays and houdays in 
July and August. The peak load is very ac- 
centuated. The gross earnings were only 
0.89 per cent per passenger-mile for the trip 
considered. On the entire system, the aver- 
age ride was between three and four miles 
and the operating expense between 0.90 cent 
(four miles) and 1.20 cents (three miles) 
per passenger-mile. The traffic under con- 
sideration is therefore carried at a loss. The 
outstanding stocks and bonds of the com- 


On the following pages there will be 
found a comprehensive review of the 
papers, and the discussion before the 
American Association, the Engineering 
Association, and the Transportation and 
Traffic Association. 

The Claim Agents’ Association held a 
number of meetings, at which papers 
specifically relating to this phase of the 
business were discussed, and the follow- 
ing officers were elected: President, H. 
V. Drown, general claim agent, Publie 
Service Railway, Newark, N. J. First 
vice-president, H. K. Bennett, claim 
agent, Fitchburg & Leominster Street 
Railway, Fitchburg, Mass. Second 
vice-president, C. A. Avant, claim agent, 
Birmingham Railway, Light & Power 
Company, Birmingham, Ala. Third 
vice-president, Walter S. Heaton, claim 
agent, Los Angeles-Pacific Company, 
Los Angeles, Cal. Secretary and treas- 
urer, B. B. Davis, claim agent, Colum- 
bus Railway & Light Company, Colum- 
bus, Ohio. 

The Accountants’ Association held its 


American Association. 


pany amount to $8,641,062, all paid in. Prior 
to electrification, small dividends were paid. 
Since 1895 the average dividend has been 
8.6 per cent. In evaluating the property, no 
allowance was made for the franchise, which 
is perpetual. The author evaluated the prop- 
erty in five different ways: (1) earning pow- 
er; (2) market value of securities; (3) ap- 
proved capitalization issued; (4) cash invest- 
ment; (5) cost of reproduction new. These 
give values between $7,868,162 and $9.299.- 
898, the fifth method giving the largest value. 


The discussion was opened by W. d. 
Clark, who advocated a standing com- 
mittee to deal with any fare questions 
that might come up. He was followed 
by R. P. Stevens, who spoke in favor of 
a two-cent fare for one-way tickets, 
1.75 cents for round-trip tickets and 
1.5 cents for mileage tickets. 

Mr. Brush told of the experience of 
a railway system in Massachusetts in 
raising the fare to six cents to make 
the property pay and of the commis- 
sion sustaining the increase. Mr. Ser- 
geant discussed the risks of street-rail- 
way investments and the rate of return 
on the investment, and objected to 
present physical valuation of the prop- 
erty as a basis for establishing rates. 
The same view was taken by Mr. Car- 
ter, who considered six per cent too 
low as a maximum dividend, since some 


regular series of meetings, discussing 
those subjects which appertain particu- 
larly to their departments, electing at 
this meeting the following officers: 
President, W. H. Forse, treasurer In- 
diana Union Traction Company; first 
vice-president, M. R. Boylan, general 
auditor, Public Service Railway Com- 
pany; second vice-president, Will 
Browne, auditor Utah Light & Railway 
Company; third vice-president, H. E. 
Smith, comptroller Montreal Street 
Railway; secretary and treasurer, H. 
E. Weeks, secretary and treasurer Tri- 
City Railway Company; executive com- 
mittee, L. T. Hixson, auditor, Terre 
Haute, Indianapolis & Eastern Traction 
Company; F. B. Lasher, traveling au- 
ditor, New York State Railways; 
Charles H. Lehr, auditor Northern Ohio 
Traction & Light Co.; F. J. Pryor, Jr., 
auditor American Railways Company. 

A fine entertainment program was 
carried out, the business meeting being 
interspersed with periods of recreation 
and relaxation. 


years would fall below and at the start 
many railways do not earn any divi- 
dends at all. 

Mr. Brady called attention to a de- 
cision of the Supreme Court of the 
United States upholding a valuation in 
which allowance was made for the fact 
that a water company was a ‘going 
concern,” that is, that organization 
and upbuilding expenses were recog- 
nized as part of the investment, al- 
though nothing could be allowed for 
good will. ; 

John I. Beggs also pointed out that 
there are other things than physical 
valuation to be taken into considera- 
tion, such as the cost of securing fran- 
chises, renewal of track, ete. All capi- 
tal that had actually been paid in 
should be considered. Funds should 
also be set aside regularly for recon- 
struction. 

At the Wednesday meeting the re- 
port of the committee on Interstate 
Commerce Commission Affairs was pre- 
sented by Geo. H. Harries. 

A report from the committee on in- 
surance, by H. J. Davies, recommended 
thet the association appoint an insur- 
ance expert, that the companies have 
appraisals of their property made by 
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independent experts, that each com- 
pany employ an inspector and give 
especial attention to the wiring of cars 
and buildings, that yards be protected 
by standpipes and that chemical ex- 
tinguishers be carried in each car. 

The committee on Publie Relations 
reported through its chairman, C. L. 
Allen, that it had accumulated all the 
acts of state legislatures in force and 
that a digest would be prepared by a 
sub-committee and distributed next 
winter. It is proposed to keep this li- 
brary up to date. 

The report of the Dictionary Com- 
mittee was made by H. H. Adams. He 


explained the objects, form and scope 


of the proposed dictionary and stated 
that it was nearly ready for the press. 


TUESDAY MORNING SESSION. 

Acting President W. J. Harvie called 
the Tuesday morning session of the 
Engineering Association to order at 
10:00 a. m. Before proceeding with 
the presidential address he made an 
appreciative reference to Fredick H. 
Lincoln, chosen last year to be presi- 
dent of the Engineering Association, 
and to James Heywood, chosen to be 
chairman of the Power Distribution 
Committee, who had died during the 
past year. Condolatory reports were 
presented and adopted. Mr. Harvie 
then presented lis presidential address, 
an abstract of which follows: 

PRESIDENT HARVEY'S ADDRESS.’ 

Acting President Harvey stated that the 
Association through its committees had this 
year performed a very creditable amount of 
work of improving quality and increasing 
value. A special mention was made of the 
good effect of the work done by the Com- 
mittee on Standards. Two new fields of 
work had been taken up, by the Committee 
on Building and Structures, and the Commit- 
tee on Heavy Electrical Traction. The Asso- 
ciation’s policy had been broadened so as to 
include the entire electric-railway field, 
as instanced by the adding of the Pennsyl- 
vania Railroad to the active membership. 
An invitation to join was likewise extended 
to all steam roads engaging in electric-rail- 
way work. Mr. Harvey announced that re- 
quests from member companies for the in- 
vestigation of specific problems should be 
in not later than January 1 of the year in 
which the report is desired, in order to re- 
ceive proper attention. 


The reports of the Executive Com-. 


mittee and of the secretary-treasurer 
were then presented and approved, 
whereupon E. O. Ackerman presented 
the report of the Committee on Way 


Matters. 
REPORT ON WAY MATTERS. 


The report of the Committee on Way 
Matters was prepared by E. O. Ackerman 
(chairman). Martin Schreiber, M. J. French, 
J. M. Larned, C. L. Crabbs and George Wes- 
ton. The subjects treated were as follows: 
(1) “Specification for Open-Hearth Steel 
Rails,” by J. M. Larned. (2) “Standardiza- 
tion of Girder Rails,” by E. O. Ackerman. 
(3) “Gauge of Track on Curves,” by M. J. 
French. (4) “Rail Joints,” by George Wes- 
ton. (5) “Economical Maintenance,” by 


Martin Schreiber. 
Open-Heartie Steel Rails —Among the very 
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An address on ‘‘The Publie Side of 
Street Railroading” was then delivered 
by Patrick Calhoun. It dealt with the 
part which railway men should take 
in political affairs. This was followed 
by a paper on ‘‘The Philadelphia ues- 
tion’’ by Charles O. Kruger. 

The vote on the amendments to the 
constitution and by-laws which had 
been proposed showed that these were 
carried unanimously, and the name of 
the association was thereby changed to 
“American Electric Railway Associa- 
tion.” 

The proposition to erect a permanent 
meeting hall at Saratoga Springs was 
rejected. 

The final meeting took place on 
Thursday afternoon, and opened with 


Engineering Association. 


complex specifications for these rails may 
be noted the following points: Rejection of 
faulty ingots. Daily chemical analysis of 
each heat; carbon content not to exceed 0.75 
per cent, and not to be lower than 0.60 per 
cent (desired composition, 0.68 per cent); 
manganese content not to exceed 0.90 per 
cent), and not to be lower than 0.60 per 
cent (desired composition, 0.80 per cent): 
silicon content not to exceed 0.20 per cent; 
phosphorus content not to exceed 0.04 per 
cent. Metal from top of ingot to be dis- 
carded. Makers’ name, weight of rail, date 
of manufacture, etc., to be rolled in raised 
characters on web of rail. Circular holes 
for splice bars and bonds shall be drilled 
and for tie rods punched. Weight not to 
vary more than 0.5 per cent from specifica- 
tion; actual two weights will be paid for. 
Rails shall be rejected if imperfectly drilled, 
chipped or filed, but shall be accepted if 
properly refinished. 

Nlandardization of Girder Rails.—The Com- 
mittee proposes the  seven-inch section 
weighing 106 pounds per yard. For track 
special work the seven-inch guard section 
weighing 122 pounds per vard, and the nine- 
inch guard section weighing 141 pounds per 
yard, were recommended. Detailed dimen- 
sioned sectional drawings were submitted. 

Gauge of Track on Curres.—Various rules 
were recommended for determining gauge 
and flangeways of track in curves, 

Progress Report on Rail Joints for the Year 


*7910.—A_ brief analysis of the subject of 


rail joints was presented, giving the essen- 
tials for obtaining a satisfactory joint, a 
resumé of past difficulties encountered, and 
a reference to the different types of joints 
principally in use. The elements necessary 
to attain a perfect rail joint were stated to 
be: (1) The joint should prevent independ- 
ent motion of rail ends during the life of the 
rail; (2) the joint should be mechanically 
strong and should be such that the rail at 
the joint will be equal in strength and stiff- 
ness to the rail itself; (3) the top surfaces 
of the abutting rails should lie in the same 
plane. Bolted joints (ordinary and special 
varieties), welded joints, cast-welded joints, 
electric welds and Thermit welds, are con- 
sidered separately in some detail. Mainte- 
nance disadvantages, electrical conductivity 
of joints, opposite versus staggered joints, 
and an instructive “conclusion,” comprise 
the rest of the report. The following rec- 
ommendations were made: (1) The neces- 
sity is emphasized for thoroughly cleansing 
joints as by means of wire brushes: files, or, 
preferably, sand blasting; (2) More care 
should be exercised in the placing of bolted 
joints, so as to reduce sledging to a mini- 
mum; the use of exceptionally long-handled 
wrenches should be discontinued: (3) The 
Committee, while grudgingly permitting a 
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the report of the committee on educa- 
tion. 

This was followed by papers on 
‘Franchises, by Charles V. Weston. 
“What Interurban Railway Companies 
Do for the Public,” by Joseph A, 
McGowan; and ‘‘ Taxes and Licenses.” 
by Guy E. Tripp. 

The following officers were elected.: 
President, Arthur W. Brady; vie- 
presidents, Thomas N. McCarter, 
George H. Harries, Charles N. Black, 
and W. G. Ross. . The executive com- 
mittee is made up of these officers and 
the presidents of the affiliated societies. 

After listening to an address by 
President-elect Brady and passing sev- 
eral resolutions of thanks, the meeting 
adjourned. 


maximum variation of three sixty-fourths of 
an inch from the template height of rails, as 
required by the manufacturer, states that 
there shall be no variation in the fishing 
dimensions. It further recommends that 
grinding, or some other means, be adopted 
to eliminate imperfectly surfaced joints 
from the finished track, and that the perfect- 
ly surfaced joint be made a requirement of 
ordinary’ track construction. A special note 
on the evil effects of joint depreciation rec- 
ommends that engineers be given ample 
time to select the most efficient type of 
joint, and emphasizes the necessity for rigid 
inspection. 

Economical Maintenance.—Mr. Schreiber’s 
paper on this subject is published in full as 
“Appendix B” to the report, and comprises a 
fully illustrated text-book of about twenty- 
eight pages on “The Economical Mainte- 
nance of Tracks and Roadways.” The treat: 
ment is too exhaustive to admit of concise 
abstracting. The committee gives a long 
list of conclusions which are set forth in the 
body of the main report. aoe 

There is also an “Appendix A” which is 8 
detailed discussion by J. M. Larned. mainte- 
nance-of-way engineer, Pittsburg (Pa.) Rail- 
ways Company, on the proposed open-hearth 
rail specifications mentioned in the first 
part of this abstract. 

G. C. Young, discussing the section 
on steel-rail specifications, called atten- 
tion to the desirability, in inspection ot 
rails, of holding the chemical composi- 
tion uniform in each order. He asked 
the committee whether it were possible 
to specify the number of passes of the 
rails through the rolls, inasmuch as he 
thought a greater number of passes 
added to the lasting quality of the rails. 

C. W. Gennet, Jr., thought it would 
be unwise to limit the mills to a rolling 
temperature which it was not sure was 
the right one. 

Several other members spoke on this 
subject, and finally, on the motion ol 
George Weston, of Chicago, the speci- 
fications were adopted, a provisional 
amendment being subsequently made 
and aceepted to refer the specifications 
to the Standardization Committee for 
formal adoption. 

The standardization of girder rails 
was then taken up and exhaustively 
discussed, many personal experiences 
being given. 

On the motion of M, J. French (ear- 
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ried) the recommendations of the Com- 
mittee on Standards relating to T-rails 
were referred to the Committee on 
Standards and adopted as standard 
practice. 

With regard to the question of gauge 
on curves, M. J. French stated that 
some roads adopt a number of different 
wheel flanges and a number of differeut 
truck centers over the same special 
work, and so there it is impossible to 
have one flangeway which will suit. 
The rules which were adopted, It was 
felt, would govern all cases. 

Finally, after some more discussion, 
the committee’s rules were adopted. 

In the discussion on rail joints, 
papers were presented by R. B. Rifen- 
berick and Felix Lang on this subject. 
Several points of difference to the re- 
port were brought out, and George 
Weston discussed on an Austrian joint 
which he exhibited and described. 

E. O. Ackerman referred to the sub- 
ject of economical maintenance and 
noted the committee’s recommendations 
on- layouts for track switches, plates 
and frogs contained in the report. 

R. F. Kelker, speaking on the sub- 
ject of concrete ballast, said that the 
Chicago practice is to use wet concrete, 
and that the only method to determine 
whether the ties are properly tamped 
is by careful inspection. Referring to 
storage facilities, he emphasized the 
necessity of providing a vard equipped 
with derricks and cranes, the former 
with elam-shell buckets for handling 
sand and gravel. These are indispen- 
sable in handling a large volume of 
work. A company can effect a con- 
siderable saving by handling its own 
material with proper equipment, in- 
stead of giving this work to outside 
contractors. 

C. H. Clark spoke on economies ef- 
fected by changing around the men in 
the gangs, thus eliminating possibilities 
for favoritism. 

John Kirwin gave an account. of con- 
struction work in Detroit, in which the 
following standard method was used: 
putting eight inches of conerete on the 
sub-grade, allowing it to set for eight 
or ten days, laying the ties on it, spik- 
ing the rail, raising it, and lining it 
with an inch of sand, and then putting 
on the rest of the conerete. 

C. H. Clark said that Mr. Kirwin's 
method was used in Cleveland with ul 
success. He had tried a new scheme 
this year. He put in seven inches of 
broken stone under the ties and tamped 
the ties for ordinary broken-stone con- 
struction, and after it was tamped and 
the surface lined he grouted the whole 
thing. Then he put the concrete in be- 
tween the ties and under the rail. 

C. B. Voynow said that the important 
thing in track construction is drainage. 
He also favored the piece-work system. 

John Kirwin gave his experiences in 
employing men on a sort of piece-work 
system. He seemed to get better re- 
sults by employing it. 


Finally, on motion of George Weston, 
this portion of the report was accepted 
and the committee continued. 

TUESDAY AFTERNOON SESSION. 

The Tuesday afternoon session was 
called to order at 3:00 p.m. 

The report of the Joint Committee 
on Shop Accounting was presented by 
P. S. Young, who read the introduction. 

REPORT ON SHOP ACCOUNTING, 

The report of the Joint Committee on 
Shop Accounting was prepared by P. S. 
Young (co-chairman), A. D. McWhorter (co- 
chairman), N. E. Stubbs, Charles Hewitt, F. 
B. Lasher and John Lindall, 

Mr. Lindall prepared the report on sub- 
division of operating expense accounts for 
electric-railway car-maintenance shops. This 
classifies the items of (1) passenger and 
combination cars; (2) freight, express and 
mail cars; (3) locomotives: (4) service cars; 
(5) electrical equipment of cars: (6) elec- 
trical equipment of locomotives: (7) shop 
machinery and tools: (8) shop expenses: 
(9) horses and vehicles: (10) miscellaneous 
car service supplies, (11) car-house em- 
ployes, and (12) car-house expenses. 

Mr. Hewitt prepared a report on subdi- 
vision of operating-expense accounts for 
electric-railway power plants. This com- 
prises a critical review of the annual re- 
ports of the Accountants’ Association for 
some years past, with some new recommen- 
dations. 

The Subcommittee on Cost Accounting 
(M. R. Boylan, H. H. Adams, F. B. Lasher), 
appointed to formulate a system of cost 
accounting applicable to electric-railay car- 
repair shops, submitted a report consisting 
principally of a series of printed cards, or- 
der forms, and similar report blanks, etc., 
suitable for the purpose indicated. 

The remainder of the report comprised 
separate reports om a system for handling 
scrap material and a method for ascertain- 
ing mileage in connection with purchase of 
supplies on the mileage basis. 


E. D. Smith read the section of the 
paper relating to accounts for power 
plants. 

This was discussed by several of the 
members, and a letter from James D. 
Andrews, of Boston, was read. 

H. G. Stott noted the omission of the 
account of obsolesenee. Depreciation, 
he said, is taken care of in the mainte- 
nanee account. 

A diseussion on the subdivision of ae- 
counts followed, in which Mr. Stott 
suggested that a portion of the obso- 
leseence be charged against the operat- 
ing expenses every year. 

The shop forms. time tiekets, ete., 
were then diseussed in detail, following 
which the subject of serap handling was 
taken up, several methods successfully 
adopted by various members being ex- 
plained at length. 

The report of the Committee on Pow- 
er Generation was next presented by 
Vice-Chairman H. G. Stott. 

REPORT ON POWER GENERATION, 

The Committee on Power Generation in- 
cluded H. G. Stott (vice-chairman), G. H. 
Kelsay, C. E. Roehl, J. D. Andrew and E. D. 
Smith. The following is a list of the sub- 
jects considered, with the authors: “Forced 
Draft.” C. E. Roehl; “Flue-Gas Analysis.” 
G. H. Kelsay: “Low-Pressure Steam Tur- 
bines,” H. G. Stott: “Steam Meters,” R. J. 
S. Pigott; “Peak Loads.” H. G. Stott. ' 

Forced Draft in Connection with Boiler Ca- 
pacity and Economy.—Forced draft is defined 
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as draft produced artificially by increased 
pressure below the fuel bed, and is regard- 
ed as a necessity in cases where low-grade 
fuel is used. Capacity is fundamentally 
merely a matter of rate of firing. It is only 
necessary to get coal into a furnace and 
burn it to cause the rate of steaming to 
vary very nearly in proportion to the rate 
of firing. At present the limitation of the 
heat-transmitting ability of the metal of the 
heating surface is not approached, and there- 
fore in large stations economies will result 
by accelerating the rate of firing by one man 
in charge of a moderate grate area. Higher 
steaming capacity usually reduces labor’ 
charges and inevitably reduces investment 
charges. Limiting conditions in regard to 
air pressure, however, are (1) the blowing 
of coal from the grate after a critical pres- 
sure has been reached, (2) the inability of 
the lower water tubes to stand the demands 
made on them, and (3) the rapidly rising 
and finally prohibitive cost of air supply at 
extremely high pressure. However, in- 
creases of 100, 150, or more per cent, over 
the present nominal rate of 3.45 pounds of 
water per hour per square foot, referred to- 
a 650-horsepower Babcock & Wilcox boiler, 
from and at 212 degrees Fahrenheit. must 
be brought about. The paper does not re- 
gard favorably the CO. recorder or the bal- 
anced-draft system as a universal panacea 
for boiler ills, but states rather, that in the 
last analysis, “The problem of handling 
forced-draft systems efficiently in railway- 
power-plant service comes back . . . to that 
of getting firemen to fire well at the varying 
rates which are demanded by the varying 
load.” The author predicts that the factors 
which will result in the most significant 
advance in forced-draft practice will be (1) 
the better proportioning of air-ducts and 
sealed ashpits, (2) the modification of fur- 
naces and boilers to allow the use of higher 
pressures and gas velocities which are nec- 
essary for the utilization of more intensive 
evaporative rates, and (3) the development 
of simpler means for the control of efficien- 
cy, which leaves at present more to be done 
in the way of control of firing than in con- 
trol of the air pressure or draft. 

Flue-Gag Analysis.—This is a continuance 
of work done along this line for two pre- 
vious years. Inquiries sent out elicited 
rather disappointing replies, which seemed 
to indicate rather poor progress. Between 
the value of continuous and intermittent 
records, a diversity of Opinion exists. It 
has been proved that a high percentage of 
CO. does not necessarily mean high boiler 
efficiency; excess CO: is quite as important 
a thing to guard against. A table of bonuses 
to firemen for CO. records was given, rang- 
ing from $0.30 a day extra for fifteen per 
cent CO. in the products of combustion for 
ten hours, to nothing extra for six per cent 
for ten hours. 

Low-Pressure Steam Turbines.—This paper 
comprised an abstract of tests of three 7.500,- 
kilowatt units in the power house of the In- 
terborough Rapid Transit Company, of New 
York. The results showed (1) an {increase 
of 100 per cent in maximum capacity of the 
plant, (2) an increase of 146 per cent in 
economic capacity of the plants, (3) an av- 
erage improvement in economy of thirteen 
per cent over the best high-pressure turbine 
results, as well as other economies. 

Nteant Meters.—This paper contains a brief 
description of various types of steam me- 
ters, with remarks on their working, accu- 
racy, etc. 

Peak Loads.—Curves were given showing 
the total maintenance and operating costs 
per kilowatt-hour for various percentages of 
load-factor, and also the fixed charges per 
kilowatt-hour for various load-factors. These 
curves were adduced to show that for peak 
loads having an annual load-factor of trom 
five to fifteen per cent, the operating and 
maintenance charges are relatively unim- 
portant and the fixed or capital charges are 
of the greatest importance. A few remarks 
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are appended on (1) storage batterfes, (2) 
purchased power, (3) hydroelectric power. 
(4) gas engines, (5) steam turbines, as 
sources of power to be considered for peak- 
load purposes. 

At the conclusion of his reading, Mr. 
Stott said: ‘‘With bituminous coal, 
with foreed draft, there is no difficulty 
in getting 225 per cent rating on the old 
furnace, which was put in to merely 
bring the boilers up to 250 per cent. We 
have been able to get evaporations with 
force of draft better than before. The 
explanation seems to be, if you watch 
the fire, the flame is shorter, with forced 
draft, and the combustion takes place 
on the surface of the coal instead of 
the long-tongued flames which shoot up 
through the tubes and get chilled, and 
you have the imperfect combustion. 
The natural draft of air in filtration 
through the brick setting of the boiler 
is a very serious item, and I do not 
think we realize how serious it is, 
whereas with forced draft vou have a 
somewhat balanced condition in your 
furnace.’’ 

B. F. Wood suggested that Mr. Stott 
might have put the figure for fixed 
charges a little higher than eleven per 
cent, say up to fifteen per cent. He 
thought we got a good lesson in forcing 
from steam locomotives. 

G. H. Kelsay said he did not mean to 
recommend a bonus on CO, results, as 
mentioned in the paper, but only to re- 
cord the practice of some of the sta- 
tions. He thought much remained to be 
done in flue-gas analysis and apparatus 
to bring it to a practical] basis. 

Charles Hewitt said he had no diffi- 
culty in keeping his CO, recorders in 
working condition. 

Mr. Reynolds paid a fine tribute to 
H. G. Stott for his work in increasing 
his station capacity and reducing his 
per-capita charges per horsepower. He 
agreed now with the expressed opinion 
of an English engineer he knew that the 
dav of the tall chimney was past, al- 
though he did not at the time he heard 
it. He went on to tell in a popular way 
of the transmission of heat through a 
plate and quoted Professor Perry, of 
London, that in order to get the high- 
est efficiency from a boiler the gases 
must be removed as quickly as possible 
over the heating surface. Turning to 
the subject of water power, he 
explained that the reason this form of 
power is not useful or practical as a 
peak-load carrier is the high fixed 
charges that enter into the problem in 
this ease. 

On Mr. Adams’ motion further dis- 
cussion was carried over to the next 
morning. 

WEDNESDAY MORNING SESSION. 

President Harvie called the meeting 
to order at 9:40 a. m. The previous 
afternoon's discussion was continued. 

Professor Mailloux suggested that 
the principal problem of the boiler 
economy and eftieiency is almost always 
that of being able to fire well at vary- 
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ing rates. He thought that, under 
proper firing conditions, the CO, per- 
centage is a just and fair measure of 
boiler efficiency, but under practical 
conditions it 1s usually far from being 
so. One hindrance was damage to 
boiler grates. He cited examples of 
this. Another important consideration 
was that of proper damper control. He 
pointed out the advisability of estab- 
lishing a relation between boiler output 
and draft under normal conditions of 
fire. The ideal system of control is one 
which will enable a fireman to be ap- 
prised of changes in steam pressure. 

William Roberts spoke of the abuse 
of the exhaust steam turbine, pointing 
out that it was not appHable in all 
cases. He moved the acceptance of the 
report. The motion was carried. 

President Harvie at this point read a 
letter from Secretary-Treasurer John 
W. Corning announcing that gentle- 
man’s resignation. 

The report of the Committee on 
Equipment was presented by Chairman 
John Lindall. 


REPORT ON EQUIPMENT. 


The report of the Committee on Equip- 
ment was prepared by John Lindall (chair- 
nran) H. A. Benedict, M. V. Ayres, R. C. 
Taylor, Terrence Scullin and A. T. Clark. 
This report is subdivided as follows: 

Car-Body Desiqn.—The first part of this 
section deals with the elements of design 
and shows with the aid of simple diagrams 
the details necessary to be observed in se- 
curing strength and stiffness. A paper enti- 
tled “Principles of Car-Body Design.” com- 
prising thirteen propositions, was submitted 
to various car buiiders. Among the replies 
received the following points may be noted: 
(1) Steel bodies may be as deficient in stiff- 
ness as wooden ones. (2) A car body may 
easily be made too stiff, to the detriment of 
its riding qualities. (3) The queen post 
trust “is one of the best. lightest, cheapest 
and most effective in all cases, if properly 
designed.” (4) The lightest construction 
consistent with sufficient strength and stiff- 
ness is that in which the entire side be- 
tween the bottom side sill and the window 
sill constitutes a plate girder, the plate 
forming the outside sheathing of the car. 
(5) The double floor has certain distinct 
advantages (noted). (6) The propositions 
on the whole, are generally correct and 
good. A discussion of means of reducing 
weight follows, these including (1) in- 
creased armature speeds, (2) forced ventila- 
tion of motors, (3) the use of fire-proof in- 
sulation and the operation of motors at high- 
er temperatures. (4) the use of field control, 
thereby reducing rheostat weights. Atten- 
tion is called to the economy in weight 
made possible by the use of single-ended 
cars. A discussion on “Two-Motor Equip- 
ments rersus Four-Motor Equipment” is also 
included. 

Rolied-Steel Wheels of Light Desigqn.—A cal- 
culation was given to show apparent advan- 
tages of the light wheel. The subject is 
commended to the attention of interested 
parties. 

Proposed Standards for Rolled Steel Wheels. 
—A letter and detailed drawing, with specifi- 
cations, from the Carnegie Steel Company, 
was submitted. 

Gauge for Mounting Wheels.—The_ report 
states that the gauge as propased by the 
1909 Committee on Equipment could not be 
used on wheels having different thickness 
of flanges and while it could be used for 
checking steel wheels that have been 
pressed on the axle. it is not convenient for 
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locating the first wheel on the axle for the 
reason that it would be necessary to have 
other means of holding the gauge bar paral- 
lel with the axle. The report adds that, in 
the opinion of the Committee, the present 
general practice of locating the first wheel 
by gauging from the end of the journal to 
the hub of the wheel and then locating the 
second wheel by gauge is more convenient 
and sufficiently accurate. A detail drawing 
of a proposed gauge was submitted. 
Standard Taper for Pinions.—The Commit- 
tee approved the recommendation of the 
1909 Committee on Standards that the 
standard taper for pinions be made in the 
proportion of 1.25 inches in diameter to one 


foot in length. 
Reports on “Gears and Pinions” and ‘“Spe- 
cifications for Wrought-Iron Bars” are also 


given. 
The parts of the report were read 


by the various authors and a general 
discussion ensued, in which the manu- 
facturers were well represented. The 
various sections were separately re- 
ferred to the Committee on Standards. 
The report of the Committee on 
Heavy Electric Traction was presented 
by Chairman J. S. Doyle. 
REPORT ON HEAVY ELECTRIC TRACTION. 


The report of the Committee on Heayy 
Electric Traction was submitted by J. S. 
Doyle (chairman), E. R. Hill, E. B. Katte, 
W. S. Murray, and J. H. Davis. This in- 
cluded “Specifications for Heat-Treated Steel 
Axles,” “Standard Location for Third-Rail 
Working Conductors,” and a list of terms 
and definitions pertaining to the latter sec- 


tion. 

W. P. Barba, at Mr. Doyle’s request, 
gave a description of the heat-treatment 
of axles. Several other representatives 
of the steel companies contributed to 
the discussion, which was carried over 
to the afternoon session. 

Before adjourning, President Harvie 
appointed the following Committee on 
Nominations: J. W. Corning, W. Rob- 
erts, G. H. Kelsay, Charles Hewitt, L. 
W. Jacques, and A. T. Clark. 

WEDNESDAY AFTERNOON SESSION, _ 

A discussion of the definitions 1D 
the traction report opened the session. 

J. S. Doyle explained the attitude of 
the Association in inducing steam roads 
to take out membership. He said that 
the question came up of changing the 
name of the Association to the Ameri- 
can Electric Railway Association, and 
said this might be done. 

In discussing the relations between 
the Association and the American So- 
ciety for Testing Materials, Mr. Bost- 
wick, who is a member of the Executive 
Committee of this society, said the As- 
sociation could count on the best ef- 
forts of the Society for the two bodies 
to work in harmony with each other. 

A motion was adopted to make the 
necessary advances toward appoint- 
ment of a joint-committee of the Asso- 
ciation and the Society to deal with the 
specifications under consideration, as 
contained in the traction report. 

H. H. Adams stirred up considerable 
interest in offering for perusal the 
proofs of an electrical dictionary pre- 
pared by Rodney Hill, associate editor 
of the Electric Railway Journal. 

Viee-Chairman A. F. Hovey then pre- 
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sented in outline the report of the 
Committee on Power Distribution. 
REPORT ON POWER DISTRIBUTION, 

The report of the Committee on Power 
Distribution was prepared by A. F. Hovey 
(vice-chairman), S. L. Foster, E. J. Dunne, 
E. J. Burdick and William Roberts. This 
comprised outline specifications for high- 
tension three-conductor paper cables, speci- 
fications for thirty-percent rubber compound, 
and specifications for paper-insulated under- 
ground railway feeders recommended for 
1.200 volts or less. 

Mr. Hovey pointed out that the cable 
specifications have been changed some- 
what from those of last vear. He dis- 
cussed the report in some detail. 

George H. Hill offered a memoran- 
dum by Wallace Clark of the General 
Electric Company in which it was sug- 
gested that the conductivity of 98.5 per 
cent given on page 3 of the specifica- 
tions was rather high for a guarantee. 
Other features were also discussed by 
Mr. Clark in detail. 

After a prolonged discussion by 
others present the paper was accepted 
and the thanks of the Association ten- 
dered to the Committee. 

The question of overhead crossings 
was referred to the Executive Commit- 
tee after some discussion. 

FRIDAY MORNING SESSION. 

The first paper considered at the Fri- 
day morning session was the report of 
the Committee on Buildings and Struc- 
tures. Chairman Martin Schreiber was 
not present, and so the discussion was 
opened by E. Č. Shaler. The discussion, 
however. was adjourned and the Ques- 
tion Box was taken up. 

QUESTION BOX. 

The arrangement of the Question Box is 
by sections, Power Stations, Track, Car 
Houses, etc., being covered. The value of 
the material in this sixtv-seven-page pamph- 
let is much enhanced by reason of the fact 
that many of the companies have subscribed 
liberally to the answers, so that the answers 
to each question represent a consensus of 
opinion which it would be difficult to attain 
in any other manner. The pamphlet will 
he a’ welcome addition to the files of operat- 
Ing companies, 

President Harvie remarked that the 
discrepancies on some of the answers 
should lead to a good discussion. 

A. Wolff, speaking on boiler ecenomy, 
said that for good economy the boilers 
should be kept clean, the settings kept 
in order, and so forth. Having attend- 
ed to these details, he had increased the 
efficiency of his boilers. 

William Roberts said he was using a 
boiler compound just suited to the needs 
of this boiler, with good results. 


Mr. Wood said that cheap fuels neces- 
sitated the use of stoking devices that 
do not clinker. He suggested the use 
of the underfeed type for this purpose. 

A. H. Barker told of a ease in which 
he claims the chemists were able to fur- 
nish a boiler compound which, when 
used with a particularly bad boiler wa- 
ter, caused a floeculent precipitate that 
could be easily blown out once a day. 

D. F. Wood related an experience 
which was adduced to show that when 
soda ash is used as a boiler compound 
it is necessary to have some system of 
accurately feeding the quantity of soda 
ash and the amount of water used, and 
to have a large heater where precipita- 
tion can take place, with means for 
cleaning the heater. 

After some discussion on track, the 
Question Box was put aside, and Martin 
Schreiber took up the report of the 
Committee on Buildings and Structures. 


REPORT ON BUILDINGS AND STRUCTURES. 


The report of the Committee on Buildings 
and Structures was presented by Martin 
Schreiber (chairman), G. H. Pegram., F. F. 
Low. C. H. Clark, T. K. Bell and M: H. 
Bronsdon. A voluminous paper entitled 
“Urban and Interurban Terminals.” bv Mar- 
tin Schreiber and F. F. Low, comprised the 
major portion of the printed report, and was 
subscribed as an appendix. Among other 
points noted in the report proper, the Com- 
mittee emphasized the necessity for allowing 
for reasonable expansion of business in the 
location of terminals. An interlocking sys- 
tem of signals and switches was recom- 
mended in cases where the traffic justified 
it. and it was pointed out that the capacity 
of an old terminal may be very considerably 
increased by such an arrangement. A large 
central exit was considered desirable. Rec- 
ommendations for 1911 include (1) econom- 
ical maintenance, and (2) proper facilities 
for employees in connection with operating 
and storage car-house design. 

Regarding the installation of toilet 
conveniences in stations, the consensus 
of opinion was that these should be dis- 
continued unless an attendant could be 
used to look after them. Station details 
were discussed in detail. 

The report of the Committee on 
Standards was read by Secretary Corn- 
ing. 

REPORT ON STANDARDS. 

The report of the Committee on Stand- 
ards was prepared by Paul Winsor (chair- 
man), H. H. Adams, E. O. Ackerman, W. S. 
Murray, John Lindall, J. H. Hanna, G. 
W. Palmer, Jr.. and Martin Schreiber. Va- 
rious proposed standard rail sections were 
given by detailed drawings and specifica- 
tions. A table of size, weight, length and 
resistance of copper wires was included in 
the report. A section of proposed standard 
grooved trolley wire was also given. In or- 
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dering cables, it was recommended to speci- 
fy by circular-mil dimensions instead of by 
gauge number, and, in ordering cables of 
sizes larger than the existing gauge num- 
bers, to specify a standard number of wires 
of a standard diameter, expressed in thou- 
sandths of an inch, instead of ordering by a 
round number of circular mils. The report 
concluded with a set of standard specifica- 
tions for steel axles. 

The discussion on this was taken up 
by sections. Some slight amendments 
were made, but on the whole the report 
Was adopted as presented. 

H. H. Adams hereupon made a pre- 
sentation of a watch and chain to John 
W. Corning as an appreciation of his 
efforts as secretary and on the occasion 
of his retiring from that position. Mr. 
Corning replied, and the session ad- 
journed. 

FRIDAY AFTERNOON SESSION, 

The Friday afternoon session opened 
with a continuation of the Question Box 
discussion. 

Jobn Lindall said that he believed in 
a large majority of present-day motors, 
the grooving of eommutators is a great 
help. He thought that one-sixteenth of 
an ineh should be the limit of variation 
in distance between armature shaft and 
gears. 

P. V. See said his road had adopted 
the practice of shrinking on its wheels. 

John Lindall said his company used 
a press and found it successful for this 
purpose. His road had installed a pres- 
sure recorder on the press so as to keep 
records of pressures for certain fits. 


ELECTION OF OFFICERS. 


After some general business had been 
disposed of, the report of the Nominat- 
ing Committee was taken up. 

The following nominations were 
made: 

For president, W. J. Harvie, Syra- 
euse, N. Y. 

For first viee-president, E. O. Acker- 
man, Columbus, Ohio. 

For second vice-president, J. S. Doyle, 
New York. 

For third vice-president, 
Sehreiber, Newark, N. J. 

For seeretary and treasurer, Norman 
Litehfield, New York. 

For members of Executive Commit- 
tee, John Lindall, E. J. Burdick, G. H. 
Kelsey and C. B. Voynow. 

The seeretary was instructed to cast 
a ballot for the names presented. The 
motion was carried. President Harvie 
then addressed a few words to the new- 
ly elected officers, and a motion to ad- 
journ was carried. 


Martin 


Transportation and Traffic Association . 


The first session of the third annual 
convention of the American Street and 
Interurban Railway Transportation and 
Traffic Association was called to order 
by President R. I. Todd at 3 p. m. on 
Monday, October 10. The first topic was 
the presentation of the annual presiden- 
tial address. 


PRESIDENT’S ADDRESS. 

President Todd called attention to the pro- 
posed change of the association’s name to 
the American Electric Railway Association, 
which the officers and executive committee 
had heartily approved. Two new committees 
had been appointed, the Committee on 
Topics and Subjects and the Committee on 
Construction of Schedules and Time-tables. 
The adoption of the standard rules on opera- 


tion of interurban railways and city lines 
had marked a decided advance in this direc- 
tion. Conferences with committees of the 
American Railway Association would still 
further improve those rules through the ex- 
perience of the steam railroads, The train- 
ing of employees so as to promote the pub. 
lic good will is one of the most urgent 
problems before operating companies, 


Reports were submitted by the Exec. 
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utive Committee and the secretary- 
treasurer; both were accepted. 

J. W. Brown then read the report of 
the Committee on Passenger Traffic. 


COMMITTEE ON PASSENGER TRAFFIC, 


The Committee has submitted a series of 
questions respecting interurban passenger- 
traffic rates and service to 231 electric rail- 
ways and in the report the replies were 
summarized, The greatest number of lines 
charge two cents a mile or less and only 
few go above this rate. There have been 
some increases in rates due to special 
causes. Nearly half the lines operate 
limited trains, but only a few charge excess 
fare for this service. The Committee rec- 
ommends that the established rate be not 
less than two cents a mile and above this 
where construction and operating charges 
are unusually heavy. 


Before discussing this report, John F. 


Keys, of Detroit, presented his paper on . 


“The Creation of Passenger Traffic.” 
CREATION OF PASSENGER TRAFFIC. 

Mr. Keys explained the very successful 
advertising methods made use of by the 
Detroit United Railway which controls 
about 750 miles of city and interurban lines 
radiating from Detroit to Toledo, Ann Ar- 
bor, Port Huron and many other cities 
and towns. Folders, time-tables and other 
literature are freely distributed in hotels 
and other public places far and near. Car, 
newspaper and other advertising is re- 
sorted to in order to take the city people 
out to the country and to bring the coun- 
try folks into the city. The rates are low, 
service frequent and the traffic has in- 
creased remarkably. No excursions are 
run as limited cars are in daily service. 

M. C. Bush opened the discussion of 
Mr. Keys’ paper and the preceding re- 
port. He also believes in the pohey of 
not running exeursions. They require 
excessively low rates and increase the 
liability of accidents and contingent ex- 
penses. He would not advise trying to 
meet the low excursion rates of com- 
peting steam roads, as the regular traffic 
more than keeps the interurbans busy. 

D. F. Hegarty said his cars carry ad- 
vertising of the service on the monitor 
ventilators so that this is seen day and 
night. 

W. B. Rockwell reeommended 1.5 
eents a mile as the minimum for regular 
and profitable service. He does not be- 
lieve in a railway providing amusement 
attractions that are not self-sustaining. 

G. W. Parker thought that the inter- 
urbans have nothing to fear from steam- 
road competition, but if they are to 
charge regular rates on Sundays and 
special holidays plenty of good equip- 
ment and frequent limited service must 
be provided. 

J. W. Brown told of the help that 
newspaper co-operation may be m 
building up tratfic, especially on execur- 
sion business. Excursions are all right, 
if handled in the right way, and they 
certainly inerease the popularity of a 
road and add indirectly to its profits. 

Mr. Brush ealled attention to what 
he regarded as a mistake, viz., the agi- 
tation of summer business for which 
special equipment is needed, but used 
only about 100 days a year. The regu- 
lar 365-day business should be cultivat- 
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ed by co-operation with manufacturing 
and commercial interests. 

H. C. Page indorsed Mr. Brush’s con- 
clusions and said many companies are 
disposing of their parks and amuse- 
ment features and are spending less 
money in advertising the summer traf- 
fic. Others who discussed the subject 
briefly, speaking particularly on the 
question of parks and advertising, were 
Messrs. Hathaway, Sylvester, Gome, 
Snyder, Keys and C. Loomis Allen. 


TUESDAY SESSION. 


The second session was opened on 
Tuesday morning. Directly after roll- 
call the report of the Committee on In- 
terurban Rules was read by C. D. Em- 
mons. 

COMMITTEE ON INTERURBAN RULES. 


The Committee’s report covered over 
eighty pages, the bulk of which contained 
the rules recommended for interurban 
traffic, with definitions of terms and dia- 
grams of signals, specimen train orders, 
etc. The Committee sent out a ballot to 
find whether the effort to harmonize the 
Association's rules adopted at the last con- 
vention with those of the American Railway 
Association (steam railroads) was indorsed 
by the membership and found that a ma- 
jority voted against this policy. However, 
the Committee felt that the advantages of 
such harmonizing of the rules were so great 
that the Association should indorse this 
plan. The interurbansrules should also be 
harmonized with the rules adopted for city 
roads. 


Mr. Wardell opened the discussion on 
this report. In general he concurred in 
the Committee’s recommendations that 
co-operation with the rules of the steam 
roads was highly desirable. The Amer- 
ican Railway Association’s rules, slight- 
ly amended and supplemented by rules 
needed for  speeial conditions, he 
thought were entirely satisfactory. 

Mr. Rockwell thought it was out of 
the question to adopt the rules in toto. 
Each road should adopt them as far as 
possible but be governed by its local 


conditions. Many of the steam-road 
rules are absurd in electric-railway 
practice. He deseribed a lamp marker 


that he designed for use on each corner 
of his” cars. Mr. McEwen argued 
against some of Mr. Rockwell’s remarks 
on the need of markers at the rear of 
the ear or train. 

A communication was presented from 
J. A. DuBois, who criticised several of 
the rules governing the dispatching of 
trains or cars. 

Mr. Pardee took up at some length 
the reasons assigned by the Committee 
for submitting an entirely different 
eode from that submitted at Denver last 
year. These reasons were the desira- 
bility of conforming the rules to those 
of the American Railway Assoviation, 
but Mr. Pardee thought that the Den- 
ver code was already close enough to 
that of the steam roads. He therefore 
severely criticised most of the Commit- 
tee’s recommendations for still further 
conformity with steam roads. The 
conditions are not at all similar, he said. 
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In faet, strict adherence to the Ameri- 
can Railway Association’s rules he con. 
sidered as not conducive to as high a 
degree of safety as the Denver code. 
Many serious interurban accidents have 
happened recently and the Association’s 
rules should therefore be in advance 
of the requirements that are likely to be 
laid down by various state railroad 
commissions. He urged particularly 
that the running cf ‘‘extras’’ and the 
privileged ‘‘right of direction’ be pro- 
hibited. 

The report of the Committee was then 
taken up in sections for further diseus- 
sion, which took up almost all the rest 
of the session. Among the many who 
made comments on the rules or sug- 
gested changes were Messrs. Ault, 
Brown, Wardell, McEwen, Emmons, 
Rockwell, Shanahan, Cherry, Collins, 
Stewart, Mahoney, Hegarty and Presi- 
dent Todd. 

Mr. Pardee finally moved that the 
question of amending the Denver code 
be continued before the Committee on 
Interurban Rules and that that Com- 
mittee be requested to confer with the 
Committee on City Rules and report 
back at the next convention. 

At the suggestion of  Past-presi- 
dent Allen this was amended so that 
the Committee is urged to confer with 
the similar committee of the American 
Railway Association, with a view to 
reconciling the differences between the 
two associations. The amended motion 
was carried. 

The concluding business of the ses- 
sion was the presentation of the re- 
port of the Committee on Express and 
Freight Traffic, which was read by Mr. 
Hyman. 


EXPRESS AND FREIGHT TRAFFIC. 

The Committee, after considerable inves- 
tigation, failed to find any generally used 
method of separating earnings and expenses 
of the express and freight traffic from those 
of the passenger traffic. As this is highly 
desirable, it recommended the adoption of 
a somewhat detailed method of doing this. 
which could be perfected by conference 
with the Accountants’ Association. 

Mr. Watson strongly urged the adop- 
tion of the report as it embodies an ex- 
tremely valuable classification of the 
express and freight departments s ae- 
eounts. On motion of Mr. Wardell the 
report was then aceepted. 

WEDNESDAY SESSION, 


The session on Wednesday morning 
opened with the appointment of Messrs. 
Allen, Bolen and Sylvester as a Com- 
mittee on Nominations. l 

The report of the Committee on City 
Rules was then presented by Mr. He- 
garty. 

CITY RULES. 

The Committee recommended a few 
changes in the code of city rules adopted 
at the Denver convention. All these chanses 
had been approved by a majority of com- 
panies replying to ‘a letter balot. Seven 
of the rules were thus affected to a slight 
extent. 


H. C. Page did not consider it advis- 


October 22, 1910 


able to amend the rules on apparently 
trifling points every year. The rules 
had been adopted and printed by many 
companies and it was needless expense 
to reprint them with such slight 
changes. Mr. Dudley was of the same 
opinion. Mr. Allen contended that the 
Committee is a standing committee and 
the rules cannot be considered as a 
fixture. They must be amended from 
time to time to keep them up to date. 

The recommended amendments were 
then taken up one by one. The amend- 
ed rules as to responsibility and bell 
signals were rejected and referred back 
to the Committee. The amended rule 
as to standing on steps was adopted as 
was the rule compelling conduetors to 
have a minimum amount of change be- 
fore leaving the ear house. The rule 
requiring the conductor to stand on 
the rear platform was rejected. The last 
rule, that relative to the procedure 
when power is oft the line was rejected. 
Among those who entered into the dis- 
cussion of these rules were Messrs. He- 
garty, Allen, Duffy, Page, Emmons, 
Brush, Casey, Cherry, Palmer, Patter- 
son, Larned, Rockwell and Granby. 

The code of city rules as amended 
was finally adopted as the standard 
code of the Association and referred 
back to the Committee for further con- 
‘sideration and action and for joint con- 
ference with the Committee on Inter- 
urban Rules to harmonize any differ- 
ences in the two codes. 

The report of the Committee on 
Transfer Information was then present- 
ed by M. R. Boylan. 


‘TRANSFERS AND TRANSFER INFORMATION. 


The report of the Committee covered the 
various methods made use of by different 
companies to prevent the misuse of trans- 
fer tickets. Considerable information was 
collected from member companies in reply 
to questions that were sent out. No general 
scheme has yet been found to prevent the 
evil, but the marking of date, exact time 
and direction of travel on the transfer have 
a tendency to lessen the trouble. 


L. F. Hoffman, of Newark, N. J., also 
submitted a paper on ‘‘Transfer Laws 
and Suggested Changes.’’ 


Mr. Hoffman’s paper gave a review of the 
statute regulations of the transfer privilege 
in several states and cited court decisions 
in which the law was interpreted. Only six 
states and the District of Columbia have 
laws to prevent fraudulent use of transfers. 
An outline of such a suggested law was 
therefore given and the companies urged 
to secure itS passage where no present law 
existed. A summary of successful crusades 


against the evil in several cities was also 
given, 


In discussing the paper and-report 
Mr. Brady stated there could be no 


‘doubt as to the validity of a strict law 
against misusing transfers. The giving 
‘of free passes is now generally prohib- 


ited; the fraudulent use of transfers 
1s along the same line. 


Mr. Hegarty told how the help of the 


‘city authorities was obtained in Little 


Rock, Ark. The city shares in the 


gross receipts. Trading of transfers by 


the conductors was stopped by compel- 
ling them to put them into a sealed box 
provided with a time stamp. 

An extended discussion of the sub- 
ject was then continued by Messrs. 
Plummer, Casey, Todd, Larned, Boni- 
ford, Hibbard, Cressel and Page. On 
motion the Committee’s report was ac- 
cepted and Mr. Hoffman’s paper or- 
dered published in the Association’s 
proceedings. 

THURSDAY SESSION. 


The Thursday morning session was to 
have been opened with a paper on ‘The 
Use of Metal Tickets,” by George L. 
Radeliffe, superintendent of the Cleve- 
land Railway Company, but owing to 
the faet that time was short the read- 
ing of the paper was dispensed with. 
The meeting then passed to the report 
of the Committee on the Training of 
Transportation Employees, which fol- 
lows. Owing to the absence of the 
chairman, G. O. Nagle, the paper was 
read by Mr. Warren. 

REPORT OF COMMITTEE ON TRAINING 

EMPLOYEES. 

The Committee recommended as a result 
of its investigation that the work of the 
Committee of 1911 should include the con- 
sideration of a set of forms outlining a 
standard method of education. The present 
Committee recommends that the motorman’s 
course should include instruction in com- 
pany rules and actual car operation, and 
that this should not be given hastily, as is 
often the case. At the end of the period 
of instruction the motorman should be given 
a period of probation of about a month. 

In discussion C. D. Emmons made a 
few remarks and D. H. Lovell spoke of 
the methods of training used on the 
Pennsylvania lines. He remarked that 
the eleetrie roads had much to learn 
from the steam roads in the matter of 
the education of employees. W. H. 
Collins spoke of the necessity of a 
eourse of shop training. The value of 
such a course is realized in breakdowns, 
and many delays might be saved if the 
motorman was a httle more of a me- 
chanie. D. I. Lovell, who mentioned a 
few difficulties incident to adapting 
steam engineers to the trolley lines, was 
followed by W. R. W. Griffiths. Mr. 
Griffiths found that it was extremely 
diflieult to inaugurate a line of promo- 
tion, and it was often necessary to take 
new men and train them in a few days 
to run a ear. 

Mr. Palmer. continuing the discus- 
sion, dwelt especially on the value of 
charts and graphie methods in training 
motormen. The Chicago City Railway 
Company uses such diagrams to show 
the operation of the airbrake. 

Following the discussion, on the mo- 
tion of J. N. Shanahan, the report of 
the Committee’ was accepted and its 
work continued for another year. 

_The next paper, the report of the 
Committee on Construction of Sched- 
ules and Time Tables was, in the ab- 
sence of N. W. Bolen, read by Secretary 
Donecker. 
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While the report purported to be nothing 
more than a report of progress and a résumé 
of present practice, some valuable recom- 
mendations were made, and the report con- 
tained much of interest. On no other thing 
does the prosperity of a company depend 
so directly as on the time-table. It is the 
foundation on which the whole financial 
structure of the road is built. The public 
must be pleased, the employees satisfied and 
yet schedules must be so arranged as to 
bring adequate profits. The report contains 
several tabulated methods, reports and time- 
tables. 

A. S. Richey raised questions as to 
the exact meaning of the words 
‘straight’? and ‘‘swing run” and 
“tripper’’ and ‘‘extra’’ as applied to 
the making of time-tables. He also 
made some inquiries as to time-table 
forms. J. K. Punderford, inquiring 
further, asked some questions regard- 
ing the number of roads using the old 
string diagram. T. C. Cherry spoke 
briefly of the form of report used by 
conductors on his road. J. E. Duffy re- 
marked that while many roads thought 
they could not stand the expenses of a 
special man to look ‘after time-tables 
and schedules, it would be well to work 
toward that end. C. E. Hubbard, 
agreed with Mr. Duffy in this and 
stated his experience in the construc- 
tion of time-tables. 

Mr. Page ealled attention to the de- 
termination of the period of lay-over 
for any road, saying that this must in 
every instance be independently de- 
cided. Some lay-over, however, is nec- 
essary in order that schedules may be 
maintained, and this the pubhe de- 
mands. He also spoke briefly on the 
method of selecting runs and on sum- 
mer tripper service. Mr. Bolen then 
briefly outlined his method of giving 
out runs. 

The value of giving extra runs as a 
means of holding new men, was the 
subject of a few remarks by Mr. Pal- 
mer. He thought the problem of keep- 
ing men with the eompany worthy of 
some study. 

The report of the Committee was 
then adopted. 

Following the discussion of the pa- 
per the changes of the constitution and 
by-laws in accordance with the new 
name of the Association were taken up. 
These changes, as incorporated in the 
bulletin sent out on August 31, were 
voted on and adopted. 

The report of the Nominating Com- 
mittee was then read, officers being 
nominated and elected as follows: 
President, H. C. Page, Worcester, 
Mass. ; first vice-president, J. N. Shana- 
han, Baltimore, Md.; second vice-pres- 
ident, C. E. Learned, Boston, Mass.: 
third vice-president, David Stevens, 
Cincinnati, O. Members named for the 
executive committee were: C. D. Em- 
mons, J. B. Sullivan, J. W. Glendenning 
and A. Gaboury. 

After a few remarks by the newly- 
elected president the convention ad- 
journed. 


830 ELECTRICAL REVIEW AND WESTERN ELECTRICIAN 


The American Street and Interurban 
Railway Manufacturers’ Association 
held its annual meeting on Wednesday 
afternoon. President James F. Shaw 
of the parent association, made the 
opening address, in which he felicitated 
the Manufacturers’ Association upon 
the splendid exhibit. and tendered to it 
the thanks of the affiliated associations. 
Remarks were made by President Eli- 
cott and Viee-President Hequembourg. 
The secretary-treasurer’s report showed 
a balance of approximately $7,000 on 
hand. <A vote of thanks was tendered 
to the Executive committee and the of- 
fieers for their work during the past 
vear. The following members of the 
Executive Committee were elected: C. 
C. Castle, U. S. Metal & Manufacturing 
Company, to succeed himself for the 
unexpired year of the term of office 
which he was appointed to fill prior to 
the last election; E. H. Baker, Galena 
Signal Oil, succeeding O. H. Cutler; H. 
F. Martin, Pennsylvania Steel Com- 
pany; W. H. Heulings, Jr., of J. G. 
Brill Company; E. M. Wiliams, Sher- 
man-Williams Company, each to suc- 
ceed himself; E. H. Bluett, American 
Car & Foundry Company, sueceeding A. 
F. Partridge. 

The exhibit of the Manufacturers’ 
Association was one of the most inter- 
esting features of the conventon. There 
were more than 180 manufacturers rep- 
resented and approximately 70,000 
square feet of floor space occupied. 
Among those participating in the expo- 
sition there were the following: 

Adams-Bagnall Electric Company, Cleve- 
land made a fine display of regenerative 
flame arc lamps, enclosed are lamps for all 
circuits and accessory apparatus. The com- 


pany was represented by G. A. Thomson, A. 
J. Mitchell, E. R. Bryant and R. C. Camp- 
bell, 

Allis-Chalmers Company, Milwaukee, Wis.. 
exhibited two racks of air-brake equipments, 
showing straight air and automatic outfits 
complete; a sectional model of Parsons type 
steam turbine; a line of street-railway 
motors and railway controllers; portable and 
stationary air compressors and numerous 
photographs of the products of the company. 
A. H. Whiteside, F. C. Randall, A. P. Peck, 
C. A. Burns, J. T. Cunningham, E. T. Pardee, 
Wm. Pestell, St. John Chilton, C. S. Johann, 


J. B. Nicholson, L. J. Costa, W. B. Spellmire, — 


F. C. Colwell, J. W. Gardner, F. L. Bunton. 
J. L. Watson, O. C. Ross, J. C. M. Lucas and 
F. G. Bolles were in attendance. 

American Steel & Wire Company. Chicago, 
Ill.. exhibited rail bonds, electric wires and 
cables, rail-bond tools and the Crown bond 
tester. The company was represented by 
B. H. Ryder. J. D. Sutherland, C. J. Mce- 
Gregor, R. K. Sheppard and C. R. Sturde- 
vant. 

Archbold-Brady Company, Syracuse, N, Y., 
exhibited photographs of transmission lines 
and special crossing towers. catenary biidaes 
and construction. steel work for car shops 
and heavy transfer tables. W. K. Archbold 
and C. L. Allen were in attendance, 

Baird Electrice Company, Chicago. T. 
made a comprehensive display of Paird 
celective-signal telephone systems for steam 
and electric railroads; complete central 
office equipments, with working model of 
steam and electric railway dispatching lines, 


n 


The Exhibits. 


dispatcher and ticket office time recorders. 
The company was represented by A. Moore 
and A. E. Case. 

Bayonet Trolley Harp Company, Spring- 
field, O., exhibited trolley bases with de- 
tachable pole clamp; detachable trolley 
harps; trolley wheels; and sleet cutters. C. 
S. Olinger and R. A. Garlough were in at- 
tendance. 

Brown, Harold P., New York, N. Y., ex- 
hibited plastic rail bonds; lead-surfaced 
motor pinions;  electrical-contact alloys; 
“Stav-There” track bolts and “O K” nut 
locks: motor-car mirrors; and “G P” paint 
oil. Harold P. Brown, J. Maxwell Coote, 
William Temple and Albert Temple were in 
attendance. 

Buffalo Foundry & Machine Company, Buf- 
falo. N. Y., showed a line of steam ham- 
mers; vacuum drying and impregnating ap- 
paratus, heavy castings, vacuum pumps, con- 
densers, etc. The company was represented 
by E. G. Rippel. 

Carbolineum Wood Preserving Company, 
New York, N. Y., demonstrated Avenarius 
Carbolineum wood preservative’ treating 
methods and exhibited specimens of treated 
ties, posts and poles. The company was rep- 
resented by Ralph M. Eisenberg, William E. 
Graf, Basil Grant, John J. Wessmiller and 
John N. Schlude. 

Chicago Pneumatic Tool Company, Chi- 
cago. Hl., exhibited electric drills, electric 
track drills, grinders, spike-driving appar- 
atus, pneumatic drills and hammers and 
electrically driven air compressors. The 
company was represented by Thomas Ald- 
corn. C. B. Coates, George Barden and Ed- 
ward Aplin. 

Consolidated Car-Heating Company, New 
York, N. Y., exhibited electric heaters and 
switches for pressure up to 1,200 volts. door- 
opening devices, buzzer systems, electric re- 
lays, electric resistance tubes, automatic 
train signals. Cornell S. Hawley, Thomas 
Farmer, Jr, W. S. Hammond, Jr., and H. L. 
Hawley were in attendance. 

Crocker-Wheeler Company, Ampere. N. J., 

showed photographie views of railway gen- 
erators, power transformers, motor-gener- 
ator sets. ete. Descriptive bulletins of 
Crocker-Wheeler electric railway apparatus 
were also distributed. Represented by J. 
R. Wilson, Rodman Gilder, Clarence E. Dela- 
field. 
D. & W. Fuse Company. Providence, R. I., 
made a fine display of “D. & W.” enclosed 
fuses and safety devices for all electrical 
circuits. “Deltabeston” magnet wire and 
field and armature coils particularly adapted 
for railway motors, arc lamps magnets, 
heating units, ete. The company was rep- 
resented by W. S. Sisson, H. F. MacGuyer 
and H. P. Hinds. 

Dearborn Drug & Chemical Works. Chi- 
cago, Tl. exhibited scientific treatment for 
hboiler-feed waters. prepared to suit condi- 
tions shown by analyses of the waters. Rep- 
resented by George R. Carr, Grant W. Spear 
and H. G. McConnaughy. 

Dixon, Joseph, Crucible Company. Jersey 
City. N. J.. exhibited lubricating graphite. 
foundry facings, graphite crucibles, graphite 
curve grease, graphite wood grease, graph- 
ite brushes. pencils, graphite air brake 
grease, silica-graphite paint, marking cray- 
ons, belt dressings, graphite gear grease, 
graphite car box grease, graphite commu- 
tater eamremnd. Represented bv J. J. Tuck- 
er. J. M. Willitts, J. A. Condit. R. Belleville, 
H. W. Chase, Wm. Mcintosh and L. H. 
Snyder. 

Dossert & Company, Ine.. New York, 
N. Y. exhibited a full line of Dossert con- 
nectors: solderless splicing devices: cable 
taps: two-wavs of various types: insulated 
two-wavs and cable taps three-wavs: Y's: 
Jugs, front and back connected angele and 
swivel; stud connectors, cable anchor equal- 
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izers, grounding devices; and third-rail 
jumpers. The company was represented by 
H. B. Logan and S. A. Jenkins. 

Edison Storage Battery Company, West 
Orange, N. J., exhibited Edison storage bat- 
tery in detail. The company was repre 
sented by D. C. Arlington. 

Electric Omnibus & Truck Company, New 
York, N. Y., showed field electric omnibuses 
operated with the Edison storage battery 
shown in operation on the street in front 
of the Exhibit Hall, starting each hour. 
Represented by C. J. Field, R. C. Cilley, C. 
W. Hussey, W. C. Seaman, V. E. Daniels. 

Electric Service Supplies Company, Phila- 
delphia, Pa., exhibited Garton-Daniels light- 
ning arresters, choke coils and grounding 
devices; Lyon steel gear cases: “Keystone” 
overhead materials, block signals, sand 
traps, leakless valves, trailer connectors, 
railway telephones, lamp guards and porch 
light fixtures: “Protected” rail bonds and 
bonding tools; “International” fare regis- 
ters; “Samson” bell and register cord: 
“Lock-On” controller handle; “Peerless” 
tension and banding machines: Locke in- 
sulators. The company was represented by 
Charles J. Mayer, J. W. Porter, J. V. E. 
Titus, A. H. Englund, M. A. Berg, E. R. 
Mason, T. C. Brown, R. D. Brown, W. A. 
Armstrong, Jr., F. A. Strail, G. E. Watts, 
G. W. Cox, A. F. Paul, F. C. Peck, H. G. 
Lewis, J. R. McFarlin, H. Hellyer, T. H. 
Henkle. W. D. Hamer, N. P. Hall, F. H. 
Jamison, R. Montgomery and G. Miller. 

Electric Storage Battery Company, Phila- 
delphia, Pa., showed a street-railway switch- 
board panel with new average adjuster: il- 
lustration of new oil insulator for batteries 
in leadlined tank: sample of positive and 
negative plates; details of storage battery 
apparatus. Represented by Charles Blizard, 
G. H. Atkin, H. B. Gay and Edward L. 
Reynolds. 

Garwood Electric Company, Garwood, N. 
J.. showed an electric welding outfit. Repre- 
sented by George Hill. 

General Electric Company, Schenectady. 
N. Y., exhibited a 100-kilowatt, sixty-crcle 
Curtis steam turbine unit operating at 3.600 
revolutions per minute. This machine is of 
the horizontal type and is of particular in- 
terest, as it embodies the general features 
of design and construction employed in the 
larger sized units of this type. Apparatus 
for high-tension  direct-current railways 
shown included a complete type “M” con- 
trol equipment suitably mounted on rack to 
exhibit its operation and method of instal- 
lation. A 600/1,200-volt railway motor was 
Shown with this equipment. This motor 
rates at fifty horsepower and is of the box 
frame commutating pole type. A 406 
kilowatt 1.200-volt direct-current rotary con- 
verter panel of latest design was also shown. 
The Company also exhibited a complete 
emergency straight air brake equipment for 
both motor car and trail car with “CP-27” 
air compressor, the air compressor being 
provided with a glass cover in order to show 
the superior lubricating system in operation: 
two-motor car equipments of the electro- 
air brake system including CP-28 air com- 
pressors; several of the latest types of rail- 
way motors, including the form “A” box- 
frame railway motor, rated forty horsepower 
at 500 volts: GE-214 box frame commutat- 
ing pole railway motor rated at seventy- 
five horsepower on 600 volts: GE-219B.. 
split frame, commutating pole railway 
motor, rated fifty horsepower on 600 
volts, and a complete line of the company's 
railway line material and rail bonds mounted 
on special exhibition boards. Among the 
smaller apparatus included in the exhibit 
Was a recording steam and air flow meter. 
an indicating steam meter, a magnetite arc 
headlight, latest types of switches, rheo- 
stats, motorman’s valves, ete, Among the 
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representatives present were J. G. Barry, W. 
J. Clark, W. B. Potter, C. C. Pierce, S. W. 
Trawick, R. E. Moore, E. H. Ginn, H. S. 
Monroe, G. D. Rosenthal, H. C. Marsh, R. J. 
Cash, H. M. Winter, H. C. Glaze, F. E. Case, 
E. D. Priest, G. H. Hill, W. G. Carey and 
Frank H. Gale. 


Gola Car Heating & Lighting Company, 
New York. N. Y., exhibited electric heaters 
and car ventilators. Represented by Edward 
E. Gold, E. B. Wilson, J. M. Stayman. F. H. 
Smith and F. Cahill. 


Gould Storage Battery Company showed a 
car at the entrance of pier equipped with 58 
type T-H-29 storage cells. At booth, grids 
and batteries and photos of Detroit River 
tunnel installation were shown. Represent- 
ed by Dr. W. E. Winship, W. S. Gould, G. C. 
Hayes, Fred Booss. 


Heany Fire-Proof Wire Company, New 
York, N. Y., showed fireproof asbestos cov- 
ered insulated wire and coils for armatures 
and fields; Heany Lamp Company’s lamps 
(tungstens). The company was represented 
by R. K. Dana, Frank A. Duff and Edward 
Bond. 

Jeandron, W. J., New York, N. Y., exhib- 
ited electric railway motors and generator 
carbon brushes. Represented by W. J. 
Jeandron. 


H. W. Johns-Manville Company, New York, 
showed many new and interesting devices 
in addition to its already large line of elec- 
tric railway equipment. The latest develop- 
ments in “Noark” car-fuse boxes. designed 
for 600 volts, and in capacity of from 100 to 
400 amperes, occupied a prominent place in 
the exhibit. These boxes were arranged to 
take National Electrical Code standard fuses. 
J-M insulators, for all classes of service up 
to as high as 100.000 volts, were represented 
by a very complete line. J-M porcelain in- 
sulators, in both petticoat and disc types, 
together with pins, fittings, etec., for long 
distance transmission systems, were another 
item of interest. J-M fiber conduit, together 
with a complete line of fittings, tees, elbows, 
crosses, etc., formed a central feature of the 
company’s exhibit. This is a conduit of 
moulded construction. The walls are three- 
eighths inch thick and the material is 
moulded under such heavy pressure as that 
there is no possibility of warping, splitting 
or cracking of the sections. J-M fiber oil- 
switch tanks were shown in a variety of 
shapes and sizes. These tanks are made to 
meet an increasing demand as containers 
for oil switches and circuit breakers of 
capacities up‘to 60,000 volts. J-M Transite 
asbestos wood for fireproofing cars, power 
houses, etc., was well represented. This 
material has very high fire-resisting and 
electrical insulating properties and can be 
worked and grained as easily as wood. J-M 
ebony asbestos wood, which has come in 
such general use for panel and switchboards, 
was shown in a variety of finishes and sizes. 
There was also an extensive exhibit of the 
company’s moulded insulation for power 
houses and electric trolley car apparatus, 
such as moulded mica, Electrobestos, Vul- 
cabeston, also J-M linolite illuminating de- 
vices, J-M friction tape and splicing com- 
pound, J-M dry cell batteries. etc. The follow- 
ing were in attendance: J. W. Perry, G. A. 
Saylor, H. M. Frantz, R. R. Braggins. E. B. 
Hatch, R. C. Buell, A. E. Brown. R. R. Lattin. 
R. C. Cole, A. G. Newton, W. H. Robinson 
and Geo. Christensen. 

Lagonda Manufacturing Company, Spring- 
field, Ohio, showed Weinland tube cleaners, 
air, steam, water and electric driven; Lagon- 
da automatic cut-off valves; tube cutters; 
reseating machines: Lagonda-Enterprise 
Multiple strainers. Represented by J. P. 
Maloy, J. H. Johnson and Hart Hill. 

Leeds & Northrup Company, Philadelphia, 
Pa., showed Herrick inspection test sets; 
Wheatstone bridges and other resistance 
measuring apparatus; standardization ap- 
paratus; galvanometers; cable testing ap- 


paratus; resistance thermometers and py- 
rometers. Represented by C. S. Reeding. 

Lord Manufacturing Company, New York, 
N. Y., made an elaborate display of flaming 
arc lamps, controlators, Bradshaw car skids, 
Lord lightning arresters, rail bonds, Earll 
trolley retrievers and trolley catchers, etc. 
The company was represented by W. R. 
Garton. 

McVicker, W. B. Company, New York, N. 
Y., exhibited scientific boiler compounds, 
hydraulic elevator compounds, high grade 
lubricants, odorless disinfectants and cleans- 
ing powders. W. B. McVicker and C. W. 
Dean were in attendance. 

Massachusetts Chemical Company, Boston, 
Mass., made a comprehensive display of rub- 
ber and liquid insulating materials. There 
was also shown Walpole and other friction 
tapes, Neponset splicing compounds and all 
kinds of mechanical rubber molded special- 
ties. The company was represented by 
Louis O. Duclos, Arthur E. Duclos and E. W. 
Furbush. 

Morris, Elmer P. & Company. New York, 


N. Y., maintained an interesting exhibit at- 


which was shown standard ornamental 
lighting and electric railway service iron 
poles with ornamental fixtures and brackets 
attached; also ornamental cast-ion seats and 
flower stands for parks; standard overhead 
material and various other specialties 
handled by the company. Elmer P. Morris, 
M. R. Jarvis, Dwight E. Morris, C. H. Lamb- 
kin and T. H. Cowden were in attendance. 

National Carbon Company, Cleveland, O., 
displayeq a full line of its Laclede carbon 
brushes. A single set of these brushes has 
a mileage record of 500,000 miles. There 
was also shown a full line of arc light car- 
bons and batteries. The company was rep- 
resented by D. D. Dickey, W. R. Brady, F. 
D. Kathe, O. T. Weaver, T. M. McNiece, E. 
H. Martindale and A. C. Henry. 

Ohio Brass Company, Mansfield, Ohio, ex- 
hibited trolley fixtures, catenary materials, 
rail bonds, porcelain insulation, Tomlinson 
automatic and M. C. R. couplers, “O. B?” 
diaphragm sanders and whistle valves, “O. 
B.” trolley retrievers, luminous arc head- 
lights and electric car-signal systems. C. K. 
King, E. F. Wickwire, J. R. Brown, C. H. 
Thomlinson, N. M. Garland, A. L. Wilkin- 
son, A. L. Price, W. C. Starkey, G. E. Willis, 
J. E. Slimp, W. H. Bloss. Nathan Shute, 
Frank V. Cook, R. J. Deneen and E. C. 
Brown are in attendance. 

Philadelphia Electrical & Manufacturing 
Company. Philadelphia, Pa., exhibited tung- 
sten arc lamps, street-lighting fixtures, mal- 
leable-line material of all kinds, trolley-wire 
splicing sleeves, open-circuit detectors, etc. 
The company was represented by C. L. 
Bundy and W. O. Dale. 

Rail Joint Company, New York. N. Y, 
showed a line of Weber. Continuous and 
Wolhaupter rail joints. L. F. Braine. Mr. 
McCaskey, W. A. Chapman, E. A. Condit, P. 
Holbrook, G. W. Smith, W. E. Clark and H. 
C. Holloway were in attendance. 

Roeblings’ Sons Company, Trenton, N. J., 
exhibited bare wire, wire rope and fittings, 
wire cloth and netting. insulated electrical 
wires, cables. Represented by W. P. Bow- 
man. A. B. Conover, U. G. Tingley, M. R. 
Cockey. G. R. Swan, W. L. Doyle, A. D. 
Clarkson and A. V. Errickson. 

Speer Carbon Company. St. Marys, Pa., 
showed carbon brushes, railway motor, gen- 
erator and stationary motor brushes. J. S. 
Speer, G. P. Fryling and A. Mullhaupt were 
in attendance. 

Standard Paint Company, New York, N. 
Y.. showed P. & B. and S. P. C. insulation 
varnishes, compounds and tape; “Flexite”’ 
and other preservative paints. Charles E. 
Smith, H. A. Inwood and H. E. Lavelle were 
in attendance. 

Standard Underground Cable Company, 
Pittsburg, Pa.. exhibited lead covered and 


armored power cables: bare and insulated. 


wires: “Colonial” copper clad wire; trolley 
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wire: Davis open air and station terminals; 
manhole junction boxes; cable joining ma- 
terials. The company was represented by 
C. J. Marsh, G. L. Wiley, H. P. Kimball, R. 
S. Hopkins, T. E. Hughes, R. M. Hirst, S. S. 
Warner, J. R. Wiley, E. J. Pietzcker, J. H. 
Lytle, R. B. Wilcox and C. A. Brown. 

Sterling Varnish Company, Pittsburg, 
Pa., exhibited insulating varnishes, iron 
enamel paints, raw refined linseed oil, tank 
for dipping car-fenders. Represented by A. 
S. King, W. V. Whitfield, W. F. Hebard. 

Stromberg-Carlson Telephone Manufactur- 
ing Company, Rochester, N. Y., showed dis- 
patchers’ signal system; iron-clad dispatch- 
ing telephones; street railway portable tele- 
phones, test sets; jack boxes; local and 
common battery private branch exchange 
switchboards; flush type and non-flush type 
wall and desk automatic key type intercom- 
municating telephones. Represented by J. 
O. Oliver. C. E. Hagues, E. P. Ellis, C. P. 
Button, H. C. Slemin. 

United States Electric Signal Company, 
West Newton, Mass., showed automatic 
block signal, automatic block recording sig- 
nal, highway crossing signal; “Usesco” rail 
sander. Represented by Roland F. Gam- 
mons, second; John J. Ruddick, Wiliam W. 
Harrington, J. Warren Putman. 

Westinghouse, Church, Kerr & Company, 
New York, N. Y., distributed copies of its 
book entitled “Work Done.” 

Westinghouse Electric & Manufacturing 
Company, Pittsburg, Pa., exhibited a com- 
plete line of railway motors, controllers, 
circuit-breakers and repair parts. The com- 
pany was represented by S. L. Nicnolson, C. 
S. Cook, C. H. Davis, M. B. Lambert, J. J. 
Sinclair, W. J. Conwell, Thomas Cooper, H. 
C. Stier and J. C. McQuiston. 

Westinghouse Lamp Company, Bloomfield, 
N. J., incandescent lamps, including carbon, 
tantalum and wire-type tungsten lamps. The 
company was represented by Walter Cary, 
T. G. Whaling and B. F. Fisher. 

Westinghouse Machine Company, Pitts- 
burg, Pa., exhibited a Le Blanc condenser, 
complete with turbine motor and air pumps. 
E. H. Snifim, H. Van Blarcom, L. L. Bruns- 
made and H. P. Childs were in attendance. 

Westinghouse Traction Brake Company, 
Wilmerding, Pa., made an elaborate display 
of electro-pneumatic brakes, automatic 
brakes, electric-pump governors, automatic 
car and air couplers, and motor-driven air 
compressors. The company was represented 
by A. L. Humphrey, W. V. Turner, W. S. 
Bartholomew, J. R. Etlicott, E. L. Adreon, 
E. A. Craig, R. P. Noble, H. S. Clark. P, H. 
Donovan and R. E. Adreon. 

Western Electric Company, New York, N. 
Y., exhibited an extensive variety of equip- 
ment for electric railways. An attractive 
line of railway telephones, car equipment 
material and overhead line material was also 
shown. The apparatus shown included tele- 
phone sets of many descriptions. including 
portable telephones and Interphone sets, 
transmitters and receivers, selectors, relays, 
coils, condensers, transmitter arms, line 
poles and jacks, protectors, batteries, bells 
and buzzers. The car equipment material 
included commutators, registers, trolley 
poles, car wheels, headlights, gongs and 
bells, high-tension switches, Hawthorn sold- 
ering salts and paste. In the line material 
exhibits were trolley frogs, crossings, strain 
insulators, Electrose material of many kinds, 
mounted on display boards and high-tension 
insulators, Hawthorn flaming ares and a 
line of incandescent lamps were also shown. 
In attendance at the exhibit were F. D. Kil- 
lion, J. L. Ludwig, W. R. Lyall. D. C. Guest, 
R. P. Miller, M. A. Oberlander. E. D. Himan, 
H. B. Sullivan and R. H. Harper. 

Yale & Towne Manufacturing Companv, 
New York, N. Y., displayed a full line of its 
electric hoists, carrying trolleys. chain 
blocks, and cranes. C. W. Beaver, H. C. 
Spaulding and R. T. Hodgkins were in at- 
tendance. 
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New York Electrical Show. 
The fourth annual New York Electri- 
-cal Show held at Madison Square Gar- 
den, New York City, was brought to a 


fitting close on Thursday, October 20, | 


after a most successful exposition cov- 
ering a period of ten days. 

The exhibits were all of a compre- 
hensive nature, all the latest advances 
in the electrical industry being dis- 
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attention from the thousands of visi- 
tors. Every conceivable application of 
the electric motor to industrial opera- 
tion was shown and the many working 
models on exhibition did much towards 
familiarizing the public with the num- 
berless advantages and conveniences of 
this form of power. 

The exhibit of electric vehicles for 
both pleasure and commercial service 


illustrated. Demonstrations of wireless 
telegraph and telephone apparatus was 
also made. 

Other exhibits contained displays of 
various electrical fittings, wires, cables, 
electric signs, and specialties all of 
which form an important link in the 
perfection of things electrical. 

The afternoon and evening sessions 
of the show during the ten days of its 


THE HOLOPHANE COMPANY, 


played. The display of electrical de- 
vices and appliances for the household 
was a predominating feature of the 
exhibits. All the latest types of elec- 
tric irons, heating devices, culinary de- 
Vices, washing machines, vacuum clean- 


THE CUTLER-HAMMER MANUFACTURING COMPANY, 


„ers, massage machines, electric ranges, 
and water heaters were shown. 

The latest advances in electric light- 
ing were also typified by the compre- 
hensive display of the incandescent and 
arc lamp manufacturers and the fixture 
and reflector manufacturers. 

The various industrial power ex- 
hibits also received a large share of 


was said to be the largest in the -his- 
tory of the electric vehicle. Electrics 
to meet every possible demand were 
shown and various features of construe- 
tion and operation demonstrated. In 


this connection opportunity was offered 


THE OPALUX COMPANY. 


run were replete with interesting fea- 
tures. At one end of the great hall 
was the exhibition of Professor Oving- 
ton, who conducted several very inter- 
esting experiments with high-frequency 
electrice currents. An entertaining 


pý as an 
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the storage battery manufacturer to 
display the latest advances in the 
manufacture of storage batteries. 

The telephone world was well repre- 
sented by the numerous exhibits of the 
telephone manufacturers. The advan- 
tages of intercommunicating telephones 
for industrial establishments and tele- 
phones for train dispatching were well 
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COMPANIES. 


musical program was carried out by 
d’Aquin’s Military Band. 

On Friday evening, October 14, the 
New York Edison Company entertained 
the electrical contractors at an ‘‘Edi- 
son Smoker.” A buffet lunch was 
served, following which a very enter- 
taining programme was carried out. 
Professional talent from the local thea- 
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ters was secured and a very enjoyable 
evening spent. 

: Following this affair and at the close 
op, of the evening show the exposition was 
reopened for the benefit of the guests 
of the Edison Company. 

al, _ Much credit is due the management 
of the show for the successful manner 
in which the affair was conducted. No 
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PELOUZE ELECTRIC HEATING COMPANY. 


effort or expense was spared in produc- 
ing an exposition that will long be re- 
inembered as exemplifying the high 
standard of the electrical industry. 
Credit is also due M. A. Singer, who 
designed and constructed the decora- 


tions and booths. Mr. Singer was re- 
sponsible for the attractive appearance 
of the auditorium at the electric show 
of last year and his work at the show 
3 of 1910 was a fitting successor to that 
well remembered spectacle. 

In the accompanying illustrations 
are shown views of a few of the ex- 
hibits. 
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AMERICAN INSTITUTE OF ELEC. 
TRICAL ENGINEERS. 


OCTOBER MEETING AT NEW YORK. 


The two hundred and fifty-second 
meeting of the American Institute of 
Electrical Engineers, being the first 
meeting of the season, was held at the 
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Engineering Societies Building, New . 


York City, on the evening of October 
14. This being the first mecting at 
which the new president, Prof. D. C. 
Jackson, presided, he made a brief ad- 
dress, calling attention to the several 


primary functions of the Institute. 
These seem to him to be threefold. The 
presentation and, recording of papers 
denoting the state of the science and 
art of electrical engineering and im- 
provements in that science and art is 
one of these functions; with this is asso- 
ciated the preservation of historical and 
hiographical records. Another function 
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is the guardianship of the professional 
status of electrical engineers. The third 
is the control of finances needful to 
make the first two functions effective. 
The present meeting was in pursuance 
of the first-named of these functions. 
Such meetings, however, are only a 
small part of the total activities of the 
Institute, and there is far more to at- 


ELECTRIC LAMP ASSOCIATION. 


tract the interests of members than the 
mere coming to the meeting. 

A paper on ‘‘The Potential Stresses 
in Dielectrics,’’ written by Dr. Harold 
S. Osborne and Prof. Harold Pender, 
was then presented by the former. 


THE GENERAL ELECTRIC COMPANY, 


POTENTIAL STRESSES IN DIELECTRICS. 


This paper is in two parts, the first deal- 
ing with the grading of cables and the sec. 
ond considering the development of corona 
in solid dielectrics, When a conductor ig 
insulated by surrounding it with a homo- 
geneous dielectric, the stress is greatest at 
the surface of the conductor and less on 
the outside layers of insulation. Two meth- 
ods may be used to equalize this stress, viz. 
(1) by connecting to points of suitable po. 
tential layers of metal foil that separate 
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the layers of insulation, and (2) by increas- 
ing the capacity of the inner layers. The 
first method may be used in transformers 
and the second in the condenser type of 
transformer terminals by increasing the 
length of the inner layers of insulation. A 
method of increasing the capacity of the in- 
ner layers which does not require the in- 
sertion of metallic laminae is by grading 
the specific capacity of the dielectric so 
that it is higher in the inner layers than 
in the outer ones. This method is particu- 
larly suited to the manufacture of extra- 
high-tension underground cables. The grad- 
ing of such cables results either in a mate- 
rial saving in volume of insulation required 
for a particular voltage and. size of conduc- 
tor or an increase in the voltage strength 
of the cable. A graded cable may be made 
with two layers of rubber, or an inner layer 
of rubber with an outer layer of impregnat- 
ed paper, or three layers of rubber, or two 
layers of rubber with a layer of paper. The 
authors developed formulas which give the 
best theoretical design of a graded single- 
conductor cable of certain types for any 
given conditions. The effect of conductivity 
of the dielectric was found to be entirely 
negligible for ordinary materials and ordi- 
nary frequencies in alternating-current pow- 
er transmission. An approximate solution 
is also given for multi-conductor cables. The 
second part of the paper is an investigation 
of the hypothesis advanced by Professor 
Russell that there exists in solid dielectrics 
a corona similar to that in air and which 
disrupts the entire overstressed portion 
uniformly, charring it and rendering it use- 
less as insulation. Some experiments were 
made with cylindrical condensers which 
tended to disprove the idea of corona in 
solid dielectrics but showed that when such 
a dielectric is overstressed it has a number 
of points of disrupted material, just as if it 
had been pricked with many needle points. 
Commercial dielectrics cannot be perfectly 
homogeneous and do ‘hot break down uni- 
formly when overstressed, but only at the 
weakest points. This explanation accounts 
for the various phenomena observed in 
these and earlier experiments without up- 
setting the assumption with regard to the 
electric strength of a dielectric, which is 
the basis of all analytical work on the sub- 
ject. Although these analytical results are 
probably based on proper assumptions, when 
they deal with cases of partial breakdown 
account must be taken of the true character 
of that breakdown. 


The discussion of the paper was one 
of the most spirited that has been 
heard before the Institute for a long 
time. Nearly a score of representative 
high-voltage men discharged mental 
sparks, as President Jackson ealled 
them, seven being communicated `n 
writing. 

Dr. J. B. Whitehead’s discussion was 
the first presented. He called attention 
to the conspicuous absence in the paper 
of any attempts to harmonize the 
views presented with the ionization 
theory. Then he showed that all the 
phenomena found in the overstressing, 
partial breakdown or complete break- 
down of solid dielectries can be fully 
explained in terms of the ionization 
theory. Even the weakening of the in- 
sulation from overstress could be read- 
ily explained, because impurities in the 
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material enable charges of overstrained 
adjacent molecules of the dielectric to 
be neutralized, thus leaving an unbal- 
anced molecule or weak spot; this ac- 
tion naturally proceeds in the method 
described by the authors as needle- 
points. 

Milton Franklin communicated a 
statement that he had prepared a math- 
ematical paper analyzing the physical 
dimensions of cylindrical dielectrics. 
He is of the opinion that dielectric 
stress corresponds to a mechanical 
stress and that failure is due to the 
periodic application of this stress in 
alternating-current working and the 
ultimate fatigue of the material. As 
regards multi-conductor cables he dis- 
agreed with the authors about the dis- 
tribution of charge. ' 

Dr. A. E. Kennelly stated that the 
subject is of growing importance be- 
cause of the rapidly increasing volt- 
ages used in underground cables. The 
curves presented permit the ready de- 
terminatioh of grading of cables, but 
it should be noticed that there is a 
great difference between theoretically 
possible gradings and practically pos- 
sible ones. Imperfect contact between 
different layers of insulation presents 
grave dangers akin to poor joints in a 
magnetic circuit. Pockets of air bub- 
bles or layers serve as weak points in 
the insulation. The speaker cited a 
case where a wire was covered first 
with pure Para rubber and then with a 
thicker layer of vulcanized rubber; 
after applying an overstress there was 
found an increase of electrostatic ca- 
pacity in almost every instance. 

Prof. W. S. Franklin called attention 
to the laborious mathematical work in- 
volved in the preparation of the paper 
and which is not evident to the casual 
reader. He contended that the units 
of the electrostatic system should not 
be used in any engineering publication. 
The needlepoint hypothesis he holds to 
be largely true in gases as well as in 
solid dielectrics. It is also in entire 
accord with the ionic theory. It is 
not so marked a phenomenon as in the 
case of a crack in glass. Careful ex- 
amination of the electric rupture in a 
piece of glass shows it to be periodic. 
The fact that the charging current 
which goes into the insulation showed 
no increase with overstress may be due 
to its being in quadrature with the 
main charging current. A simple 
physieal picture of what takes place 
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in a graded cable is desirable; proh- 
ably the analogy of mechanical stresses 
in parallel is the best. A graded cable 
is not unlike a built-up cannon which 
has layers of highly yielding steel next 
to its bore and less and less yielding 
steel toward the outside. 

W. I. Middleton asserted that while 
considerable is to be gained by the 
grading of cables for very high volt- 
age, on the contrary for voltages he. 
low about 15,000 little can bé gained 
because the wall of insulation would 
become too thin for the necessary me- 
chanical strength. In making graded 
cables it would be better to use a com- 
bination of materials such as rubber, 
cambric and paper, instead of ‘several 
layers of the same material. In exten- 
sive experience in the test room of a 
eable factory he had never noticed 
anything akin to charring of insula- 
tion on an overstressed cable. The 
formula formerly used in determining 
insulation thickness was reliable to the 
point where the copper diameter and 
insulating wall were equal, but beyond 
it was absurd. Therefore a modified 
formula has been used for these cases 
which is satisfactory. _ 

Henry Morse verified Mr. Middle- 
ton’s remarks on the value of the modi- 
fied formula for small-sized wires. Be- 
fore either formula had been developed 
guesswork alone was depended on. 

R. W. Atkinson submitted that at 
the needlepoints suggested by the au- 
thors the conduction current is greater 
and the net result is a greater capacity 
than they calculate. This would not 
be noticeable on ordinary cables, how- 
ever. Destruction of the insulation by 
corona cannot be due to heat, other- 
wise it would have been noticed. 

H. W. Fisher contributed a brief 
discussion of the experimental results. 
He had never noticed any charring of 
insulation in  overstressed cables. 


Breakdowns in such cables seemed to 


be due to gradual puncturing of the 
insulation about the conductor at 
the weakest point. Glass that has been 
overstressed by local discharges is ust 
ally found to be cracked; this verifi®s 
the authors’ conclusions about isolated 
discharge along the conductor. A pa- 
per-insulated conductor in a hard-rub- 
ber tube would not have shown the 
results found with the glass tube. Re- 
cent German investigations do not 120- 
dicate any increase in dielectric loss Up 
to the point of puncture, such as one 
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would expect if a large number of dis- 
charges first occurred near the wire. 
Further experiments are necessary. 

Perey Thomas spoke of the possibil- 
ity of heat being a vital factor in the 
breakdown of insulation, particularly 
near the puncture voltage. He stated 
that fifty thicknesses of paper will 
withstand only about five times the 
voltage that one will. In glass the 
eracks resulting from overstress are 
likely due to local heating. 

C. J. Fechheimer in a contributed 
discussion called attention to the use 
of graded insulation in the stator of 
high-voltage generators. The coils 
usually have a rectangular cross-sec- 
tion, and when insulated first with flex- 
ible mica and then with varnished 
cloth have a much higher breakdown 
point than with the latter insulation 
alone. This grading of insulation per- 
mits a more compact construction, pro- 
motes better transfer of heat and puts 
the best heat resistor next the con- 
ductor. Placing tinfoil between the 
layers has a detrimental effect. The 
ideal grading would seem to be to have 
the potential stress in each dielectric 
proportional to its breakdown voltage. 
Mr. Fechheimer thought that it would 
give a clearer physical conception of 
the phenomena to consider the break- 
down to be due to the dielectric stress 
per unit area reaching a critical value 
than: to regard the potential per unit 
thickness reaching the critical point. 

A. H. Pikler considered the subject in 
connection with the insulation of high- 
voltage power transformers. The per- 
fection in this line in the last six or 
eight years he thought was brought 
about principally by keeping the mois- 
ture out of the oil. It is not possible 
to grade the insulation between coils 
and between them and the core be- 
cause the utmost simplicity is required, 
whereas the ‘introduction of metallic 
sheets between the layers would cause 
too much complication; moreover the 
need for compact insulation is not great 
as a certain amount of space is needed 
for cooling. The uniform distribution 
of the dielectric flux is more important 
than grading of transformer insulation. 
The ideal transformer as far as this 
Point is concerned would have two con- 
centric cylindrical coils. Pancake coils 
are very difficult to insulate for high 
voltage and the amount of insulation 
required is excessively high. | 

Dr. C. P. Steinmetz said he fully 
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agreed with Dr. Franklin that electro- 
static phenomena should be explained 
in so simple a manner that one can get 
as clear a physical conception of the 
phenomena as is now possible of mag- 
netic phenomena by means of lines of 
force. As to the grading of cables, the 
results given in the paper are very sug- 
yvestive, but it would be a mistake to 
use them as given in designing cables 
because the conditions are very much 
more complex than appears to be the 
case. High-voltage cables never break 
down from their operating voltage but 
they fail from transient excess voltages, 
from lack of homogeneous insulation 
and at weak spots. The mechanical 
character of the insulating material and 
the ability to obtain it without weak 
Spots are of prime impertance = sinee 
they limit the variety of materials that 
can be used. If the transient excess 
voltage is of sufficiently short duration 


its energy may not be great enough to ` 


overcome the dielectric energy resist- 
ing breakdown, although if applied for 
sometime it would greatly exceed it. 
The needlepoint hypothesis of the au- 
thors Dr. Steinmetz considers to be an 
established fact. When the voltage is 
localized to bear on the dielectric it 
produces an electrostatie shearing 
strain and brings about breakdown ata 
much lower voltage than with a uni- 
form field. Corona in air are probably 
similar phenomena to the needlepoint 
effeets in solid dielectries. An exten- 
sive investigation of the phenomena of 
electrostatic fields is now under way, 
some of the early results of which have 
partly upset Dr. Steinmetz’s earlier 
views. He now doubts whether the 
breakdown occurs as soon as the poten- 
tial gradient exceeds the dielectrie 
strength at any point. The flow of cur- 
rent at the breakdown point affects the 
conditions in a marked degree. 

C. O. Mailloux recalled some experi- 
ments on änsulating materials made 
by him at Vienna thirteen vears ago. 
In inany Instances actual breakdown 
was preceded by a pitting that he at- 
tributed to heating effect of the leakage 
current, hysteresis, or similar cause. 
Cables were guaranteed to much high- 
er direct-current than alternating-cur- 
rent voltages probably because this 
heating effect is absent in the former. 

Dr. Osborne then briefly closed the 
discussion by expressing his gratifica- 


= tion at the manner in which his needle- 


point theory had been received. 
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Electrical Appliances in Germany. 

Consul-General Robert P. Skinner, 
of Hamburg, reports that while there 
is always a market in Germany for 
electrical devices not already supplied 
by domestie manufacturers, or which 
possess the elements of novelty and 
practical utility, the condition of the 
electrical industries in that country 1s 
such that German manufacturers are 
not only able to satisfy nearly all do- 
mestic requirements but are also ex- 
porting in immense quantities. 

For a very considerable period, and 
until within the last few months, when, 
under the commercial agreement made 
possible by the present tariff law, 
American manufacturers obtained the 
benefit of the lowest rates of duty in 
Germany, electrical supplies from the 
United States were subject to import 
duties which ranged from one mark 
to fifty-six marks per 100 kilograms 
(40.238 to $13.328 per 220 pounds) in 
excess of the duties applied to similar 
goods from other countries. For ex- 
ample, a large class of electrical de- 
vices for illumination, transmission of 
power, and counting and registering 
were dutiable at the rate of sixty 
marks per 100 kilograms ($14.28 per 
220 pounds), if imported from the 
United States, or from four marks to 
forty marks ($0.952 to $9.52), accord- 
ing to weight, if imported from other 
countries. 

Owing to this and other causes, Ger- 
man concerns, by arrangement, are 
manufacturing many articles of Amer- 
ican invention, so that within the last 
few months, when the telephone sys- 
tem of Hamburg was entirely recon- 
structed, with the exception of a lim- 
ited number of articles imported from 
the United States, everything was sup- 
pled by German houses, although the 
system, as a whole, is entirely Ameri- 
can in conception. In this Hamburg 
plant, the operation of which began 
July 10, there are 112,700 relays that 
open and close the electrical current 
for the calling lamps, 1,000,000 meters 
of cable consisting of 35,000,000 meters 
of wire, two storage batteries having a 
capacity of 78,000 ampere-hours and 
240 long-distance connections. 

It is not impossible that the recent 
reduction of the rates of duty appli- 
cable to American electrical appliances 
will inerease American trade in Ger- 
many under this head. 
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WINDING COEFFICIENTS FOR SIN- 
GLE-PHASE MOTORS.—II. 


BY H. WEICHSEL. 


The question of determining the mag- 
netizing current necessary to counter- 
balance the impressed electromotive 
force is another one of considerable im- 
portance, and the equations already de- 
rived enable us to obtain a very simple 
solution for this problem. From the 
equations 


„iZ 
N- KY 


E = 2.22 x 105 ¢ZNV 
by substituting the value of N we obtain 


. I@ER 

1 = 22f KZV 
a 

R=3 


where a = length of single air gap in 
centimeters; 
S = effective pole surface in square cen- 
timeters. 

10° Ea 

t "222 f KZ? VS 
Expressed in the inch system this equa- 
tion becomes 

10° Ea 
4° 564° KZ? VS 
10° Ea 


~CLVS (12) 


10° EaD 
~ ZVS 


(13) 


1 
z me — 5.64 A 
C= = 564s 


The values of both these coefficients 
for different winding distributions are 
given in the form of curves in Fig. 18. 
he values of K and f are to be found 
in Fig. 9. As an example of the 
method of calculating the coefficient D 
take a winding that covers fifty per 
cent of the pole pitch. 

K 0.666 f -- 0.885 

1 
D = 564x0885x0.666 © 
The values of C are the reciprocals of 


the values of D. With the aid of either 
of these curves the magnetizing cur- 
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rent can be calculated for the case that 
there are impressed E volts per pole 
per phase, and that there is only one 
winding which produces the field and 
the counter electromotive force. This 
is true so long as the iron reluctance is 
negligible. 

In some cases, however, we have to 
deal with two windings which are con- 
nected in series, and which either as- 
sist or counteract each other in their 
magnetizing effect. This has been in- 
dicated in Fig. 17. The coefficient for 
a combination like this can be calcu- 
lated as follows. 

A current flowing through coil “A”? 
produces the lines 

Ne he 
which produces in coil ‘‘A’’ the elec- 
tromotive force 


Ea = 107° Ca a 


as shown above. The lines N,, pro- 
duced by the winding ‘‘ A’’ induce also 
an electromotive force in winding ‘‘B”’ 
which is equal to 


I Z2 VS 


Vol. o7—No. 17 


nected in series, so the resultant electro- 
motive force is 
E `- Eat Ebt East Eva 


-s SIV 
0 a 


se] ( CaZa =CbZe) 


+2.22X10 V (faaNaZetloaNsZe) 


But since 
— KIZ 
N = -kẹ 
a 
R zas 


E -107 E Cazt Cz 


+5.64 Za Zo ( Kafas Kofia) | 

Let 
Cap 5.64( Ka fast Kofta) (14) 
Substituting this and transposing the 


equation 


108 Ea 


I = SVGA EOZ uGatan) O) 


The values of C, and C» are given 
in Fig. 18 as previously explained. 


The values of Ca» have been calcu- 


t 


Eao - 222X108 Na Zo V far 
where fa is the coefficient given 
by the curves of Fig. 10, referring to 
a field distribution as produced by 
winding ‘‘A’’ and a winding distribu- 
tion as shown for coil ‘‘B.’’ Jn the 
same way we find the electromotive 
force induced by the field ‘‘B’’ in coil 
CR?” to be equal to 
E 10 G = VS 
and the electromotive force generated 
in coil “A” by field ‘‘B’’ is 


` Eba - 2.22X10-8 Nb Za V fia 


All these electromotive forces are con- 
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T FIG. 18. —AIR-GAP MAGNETIZING CURRENT. 
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lated from equation (14) and plotted 
in Fig. 19. The use of these curves 
might be still further explained by an 
example. Assume that the two coils 
‘A?’ and “B?” are connected in series 
and magnetize in the same direction. 
Coil “A” has eighty conductors per 
phase belt and spans 50 per cent of the 
pole piteh. Coil “B” has thirty con- 
ductors per phase belt and spans 80) 
per cent of the pole pitch. These 
coils are acting on an air gap of 
one thirty-second inch, and the effec- 
tive air-gap section per pole is sixteen 
square inches. The voltage impressed 
per pole is fifty volts_at sixty cycles. 
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The following, then, are the values to 
be substituted in equation (15) to ob- 
tain the air-gap magnetizing current. 

E -= 50 

Z, = 80 (fifty-per-cent wound) 

l» = 30 (eighty-per-cent wound) 

a = 0.3125 


S = 16 
V =60 ’” 
Ca = 3.33 (See Fig. 17) 
Cy = 2.33 
Ca= 5.5 (See Fig. 19) 
i 50 0.03125 108 
16 60(3.33>< 80 +2.33X 30? +5.55x 80 30) 
= 4.45 


If, however, the windings oppose 
each other we have 
I = 
peng OX OOSI25XI09 O O 
16 60(3.33 80? —2.33 30% —5.55X 80 30) 
= 27.0 
From this example it will be seen that 
the expression 
Ca Za? — Cy Ze? — Cab Za Zo 
must always be positive in value. If 
in our example we had called the “A” 
winding ‘‘B’’ and the “B” winding 
“A” we should have obtained a nega- 
tive quantity for the expression in 


bd 
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Ne= Ke —p- 
lines. The total number of lines pro- 
duced by the two windings is the sum 
or difference of N, and Ny, depend- 
ing on whether they magnetize in the 
same direction or oppose each other. 


N — NaNe 5 (Ka Za + Ko Zs) 


NR 


l - (Kee KB) 


a 
R 254S 


Substituting these in equation (15) we’ 


get 

N 7 2.54 X 108 E (Ka Za + Kp Zp) (16) 

~ V (Ca Za? + Co Zb? + Cab Za Zo) 

The values of K, and K, are to be found 
in Fig. 9. C, and C, are to be found 
in Fig. 18, and Ca is given in Fig. 19. 
It will be understood that in these equa- 
tions where the double sign is used, the 
plus sign is to be taken when the wind- 
ings magnetize in the same direction, 
and the negative sign when the windings 
oppose. 

We have derived the relation be- 
tween the primary and secondary elec- 
tromotive forces, if the windings are 
concentric but have not the same wind- 
ing distributions. In the following we 
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FIG. 19.—AIR-GAP MAGNETIZING CURRENT. 
(Two coils in series.) 


parenthesis, but we should have to in- 
troduce the value as a positive one in 
the equation for magnetizing current. 

The question of determining the num- 
ber of magnetic lines of a field such as 
we have been considering is a simple 
enough problem after having deter- 
mined the equation for the magnetiz- 
ing current. We have seen before that 
the current 7 produces in field “A” 
the lines 


Ne= Kae 


Since the two coils are in series 


the same current flows in coil ‘‘B’’ and 
produces 


will derive the ratio of current trans- 
formation for the same case. Fig. 20 
represents the vector diagram for an 
ideal transformer without resistance 
drop or leakage. The magnetizing cur- 
rent 7, produces sufficient field to coun- 
terbalance the impressed electromot- 
ive force, E. The secopdary current i, 
produces a field in phase with and pro- 
portional to i.. This necessitates a cur- 
rent i, opposing i, and producing a field 
N, proportional to 4. The magnitude 
of this field is determined by the fact 
that the field N, produces an electro- 
motive foree in the primary winding 
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whieh must be equal and opposite the 
electromotive force induced in the same 
winding (primary), by Na. We have, 
therefore, this relation. 


NZ fa MZ fi (11) 
] Z,K, 
M ee R . 
eZ eK 
, a 
talaka fa mIVAY Coan (15) 
, eee A. A ay 19 
lr — © | Z.Koho1 nz G ( ) 


In this equation f, is the electro- 
motive-force coefficient for the primary . 
winding and secondary field shape as 
given in Fig. 10. f, is the electromo- 
tive-force coefficient for the primary 
winding and its own field shape. (See 
Fig. 9.) A, and K, are coefficients for 
number of lines for primary and sec- 
ondary respectively, as shown in Fig. 
9. The coefficient ( has been calculated 
for a series of primary winding distri- 
butions and different secondary wind- 
ing distributions and plotted in Fig. 22. 

Referring to equation (18) we have 
seen that balanced conditions exist 
when 

ieZaKs f 21 nh Af 
Under these conditions all voltages 
disappear in the primary winding ex- 
cept the voltage due to the magnetizing 
current Ja. But it is still an open ques- 
tion whether all electromotive forces 


in the secondary disappear with the 
exception of that due to J,. The field 
produced by i, induces an electromo- 
tive force in the secondary winding pro- 
portional to 

Er’ « isa Kif 2 
and the current i, in the primary wind- 
ing produces a field proportional to 
t Z, K, which acts on the secondary 
winding and generates the electromotive 
force 

Ex æ naki f 182a 
Substituting 


ik, ZKS 
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from equation (18) we get 
Er oc i, Z? Kı fafie 


Sı 
due to primary current and 


E” & isla’ Kef 2 
due to secondary current. 
Er — E; X iZi Ke (4 2) 
1 
These proportionalities become true 


equations if we multiply by the con- 
stant factor 


V in- 
2.22 p10 
The exact equation reads therefore 
E 2.225107 H (20) 


where the coefficient 

H (sA) (21) 
By substituting the proper values of 
Ka, fa, fis fa, and f,. we tind that the 
voltage 

E,"—E,’ 
does not become zero except for the 
case where the primary and secondary 
have the same winding distribution. 
This plainly shows that a transformer 
whose primary and secondary windings 
have not the same winding distribution 
acts like a transformer with a certain 
amount of leakage. We may there- 
fore call the voltage 

E" —E,;' 
the ‘‘apparent leakage-reactance volt- 
age.’’ It is also possible to find an 
expression for leakage coefficient in the 
same way as for a transformer with 
real leakage. The leakage coefficient 
in general is usually expressed as the 
ratio of leakage-reactance voltage to 
ihe voltage produced in the secondary 
winding by the secondary current if 
ihe primary winding did not exist. 

E,"--E,’ 
qo pe 
i, Z? K, 
in Z? K, fy PO 
fah: 
A n 

This is called the ‘‘apparent leakage 
coefficient,” and values of it have been 
calculated for different winding distri- 
butions and plotted in Fig. 23. The 
coefficient H, the leakage-reactance- 
voltage coefficient, has also been cal- 
culated and plotted in Fig. 24, but in- 
stead of using equation (21) it has been 
calculated from the equation 

H @ksbhe (23) 
which is readily derived from equation 
(21). An example will illustrate the 
use of these curves. Assume that the 


fa hiz 
Si ) 
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primary has a winding covering fifty 
per cent of the pole pitch, and the sec- 
ondary has a winding covering ten per 
cent of the pole pitch. The apparent 
leakage-reactance coefficient will be 
found from the curve to be equal to 
0.081. That means that any secondary 
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readily seen that the same is true for 
any drum winding if the coils are 
wound in such a way that they span 
exactly one pole pitch. Fig. 21 repre- 
sents a section through such a drum 
winding. 

Frequently, however, it will be nec- 
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FIG. 22.—TRANSFORMER CURRENT COEFFICIENT. 


current J, will produce a leakage react- 
ance voltage equal to 


e ~ 0.081 x 2.22 x 10-8 IeZ2*> 


In order to make a very general use 
of the coefficients derived in this paper 
it will be necessary to study, somewhat, 
the different windings used on single- 
phase rotors.. The simplest of all these 
is the well-known Gramme ring. The 


essary to use a fractional-pitch wound 
rotor. A diagrammatical view of such 
a winding is given in Fig. 25. This 
diagram has been drawn up for a two- 
pole armature with twenty-eight teeth. 
Each armature coil spans ten teeth. 
The individual coil spans therefore ten- 
fourteenths, or 71.5 per cent, of the 
pole pitch. The two brushes are rep- 
resented by B, and B, exactly one pole 
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FIG, 23.--APPARENT LEAKAGE COEFFICIENT, 


field produced by currents flowing in a 
Gramme ring has a triangular shape, 
and this is equivalent to a winding 
Whose phase belt is 100-per cent wound. 
All coefficients derived on previous 
pages can therefore be applied to a 
Gramme-ring winding if the value of 
the coefficient for 100-per cent winding 
distribution is selected. It will be 


pitch apart. The study of this arma- 
ture with chord winding will be greatly 
facilitated by assuming for a moment 
that a direct current is sent into the 
armature by means of the brushes B, 
ond B,. The arrows shown on the 
diagram represent the direction of eur- 
rents in each individual conduetor. It 
will be seen at a glance that on certain 
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parts of the armature the currents in 
two adjacent conductors oppose each 
other, thereby cancelling the magnetic 
effect of these conductors. The field 
produced by the winding has therefore 
a distribution as: shown in the lower 
part of Fig. 25. A further consideration 
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es due to transformer action is there- 
fore identical with the voltage which 
would be induced in a concentrated 
winding which is A-per-cent wound, and 
which has AZ conductors per phase 
belt, if Z represents the total conductors 
per pole on the armature. All the equa- 
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FIG. 24.—LEAKAGE REACTANCE COEFFICIENT. 


of this figure will show that an armature 
with coils spanning 71.5 per cent of the 
pole pitch has the same field distribu- 
tion as that produced by an armature 
with concentric winding covering 71.5 
per cent of the pole pitch. This brings 
us to the very important fact that a 
chord winding with individual coils 
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tions and curves derived on previous 
pages can therefore be applied to rotors 
with chord winding if we use as the 
number of conductors the value AZ, and 
as value of percentage winding, the ratio 
A = t/T, where t equals the number of 
teeth spanned by armature coil; and T 
equals the number of teeth per pole. 
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FIG. 25.—WINDING DISTRIBUTION. 


spanning A per cent of the pole pitch 
produces the same field distribution as 
a concentrice winding with the phase 
belt covering A per cent of the pole 
piteh. It will be readily seen that all con- 
ductors within the section a-b and c-d do 
not contribute any voltage to the termi- 
nals if the winding be subjected to a trans- 
former action. The voltage across brush- 


In the rotor of single-phase motors we 
have to consider electromotive forces of 
induction, conduction and rotation. We 
have seen that all phenomena due to ìn- 
duction and conduction can be deter- 
mined by using the formulas and curves 
derived on previous pages. The electro- 
motive force due to rotation will be de- 
rived in the following. 
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If a conductor cuts lines of force with 
a velocity of v centimeters per second 
an electromotive force equal to 

E = 10° Blv 
will be set up in the conductor if its 
length is l centimeters and the magnetic 
field has B lines per square centimeter. 
Assuming that the rotor has Z conduc- 
tors per pole, or 


conductors per element of circumfer- 
ence; and that the velocity is 


_2nrn 
vo- o: 
the electromotive force generated in 
PZ 
dard 
conductors will be 
2xrn PZ 
_ 10-8 errn 
dE.= 10 Bl 60 an 745 


= 10° Biz PZds 


and the total electromotive force per pole 
equals 


E 105% PZ {"'Blds (24) 


It is evident that for a full-pitch arma- 
ture winding the limits of integration 
of equation (24) are s, = 0 and s, = T, 
the pole pitch. For this case we get 
the voltage per pole 


-y n r 
E- 10° 2 PZN 


For armatures with chord winding, 
however, only those lines are active 
which cut the conductors on the part 
b-c and d-a; or, what means the same. 
the lines which are embraced by a coil 
located symmetrically to the center of 
the pole. In general, then, we can ex- 
press the electromotive force per pole as 

E = 10° @ PZNM 
where M represents the ratio of the lines 
embraced by one armature coil to the 
total lines per pole. The voltage E is 
the voltage across Z conductors. If the 
rotor has a parallel winding the voltage 
E equals the voltage between brushes. 
If, however, the rotor has a two-circuit 
winding it will be necessary to multiply 
E by P/2 in order to obtain the voltage 
between brushes, where P represents the 
number of poles. In the above deriva- 
tion we assumed that N, the number of 
magnetic lines, is independent of time. 
If, however, N is a function of time, let 
us say 

N = Num sin pt 
it is evident that the voltage will also 
vary according to the law 


(25) 


(26) 


e -© ém Sin pt 
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The effective electromotive foree gener- 
ated in Z conductors by rotation in a 
magnetic field, the lines of which vary 
with the time according to the sine law, 
is therefore given by 


10 
j 60,2% Z P Nu M 
= 1.18x10—" » Z PNM 


(To be continued.) 
—————»--» 


Electric Shock. 

At the seventy-eighth annual con- 
vention of the British Medical Associa- 
tion, held recently in London, among 
the numerous valuable papers pre- 
sented was one by Dr. S. Jellinek, of 
Vienna, Austria, who read an interest- 
ing paper on the ‘‘Disorders and Death 
Following Electrical Shock.” Dr. Jel- 
linek is one of the greatest authorities 
on the effects and treatment of elec- 
trie shock and eleetrie burns and has 
written several books and papers on 
these subjects. As reported in The 
Lancct, the following were the chief 
points of this paper, which was illus- 
trated with numerous . drawings, dia- 
grams and lantern slides. 

The most important question seems 
to be: Which current is dangerous? 
Simple as is the question, the answer 
is difficult—a statement which receives 
eonfirmation when it is remembered 
that, while in some cases fatal acci- 
dents have been brought ahout by 100 
volts, in other cases in which the volt- 
age has been 1,000, and even 10,000, 
recovery has ensued. In order to un- 
derstand a matter so seemingly incon- 
sistent it should be kept in mind .that 
the danger of an electric current de- 
pends on circumstances which might be 
placed in the following two categories: 
(1) The external—(a) voltage; (b) 
amperage; (ec) number of poles, or 
points of application; (d) the time of 
contact; and (e) the kind of current 
(direct or alternating). The direct 
current appears to be more dangerous 
than the alternating. 2. The individ- 
ual—(a) the resistance of skin and 
body; (b) the way, or the path, of the 
current through the body and over the 
surface of the skin; and (c) the con- 
diton of mind and body. 

With regard to section (a) of the 
second category, the resistance of the 
skin plays a very important part, and 
not only the resistanee of entrance, but 
also that of exit for the current. In 
most instances of accident, in connec- 
tion with the resistance of exit, i.e., the 


(27) 
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feet, the earth is the determining fac- 
tor as to whether contact is dangerous 
or not. A contact might be made with 
100 volts and more if there were good 
insulation as regards the feet; but it 
must be borne in mind that good con- 
tact with earth might sometimes be 
made even in well insulated rooms— 
for instance, carpeted rooms—if in so 
close proximity to water pipes or gas 
pipes as to touch them with any part 
of the body. As to section (b) Dr. 
Jellinek said that the failure of Amer- 
ican electrocution is most probably 
due to causes connected with the man- 
agement of the poles, which are much 
moistened, a great part of the current 
passing over the surface of the skin, 
and thus not coming in contact with 
the organs of sensibility—the brain, the 
heart, ete. Under section (c) there is, he 
said, an enormous difference between 
the touching of a current intentionally 
(the mind being prepared and ready 
for the shock) and doing it accident- 
ally; in the latter case the shock 1s 
liable to produce.an inhibition of the 
functions of important organs. 

Electricity whieh passes into the 
body has, he said, two actions—a_ psy- 
chological action and a material ac- 
tion to the cells of the brain through 
microscopical vessels of the brain, the 
spinal cord, the heart, ete. The result 
of both those actions might be either 
disease or death. The clinical symp- 
toms emanate from various organs— 
unconsciousness, spasm, paralysis, 
hemorrhage of the kidneys, degenera- 
tion of nerves, etc. The alteration of 
the skin sometimes takes the form of 
genuine burnings and sometimes of so- 
called specific electri¢ changes, which 
are quite different in character from 
other wounds. It is important to know 
that genuine electric lesions are pain- 
less. 

With regard to the mechanism of 
death by electricity there is no definite 
scheme or model. In most cases it 
seems like suspended animation. It is 
an interesting fact that there is be- 
tween electrie shoek and death an in- 
terim of a few seconds in whieh the 
stricken person appears to be in quite 
a normal state. By experiments on 
dogs in the physiological institute of 
Professor von Tschermak it had been 
discovered that the irritability of the 
brain, which had subsided immediately 
after a shock, had a few seconds later 
become re-established, and everything 
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then depended upon whether the action 
of the heart would be continued or not. 
As there are sometimes hemorrhages 
of the brain, and as the pressure of 
the cerebro-spinal liquid is increased, 
it is necessary and important in cases 
of first-aid to lay the patient with head 
elevated. 

It would, Dr. Jellinek thought, be 
well to educate children—and, indeed, 
the people generally—by means of 
pictorial illustrations demonstrating 
how accidents by electricity originate, 
and how to avoid them. In Austria 
the government has ordered such in- 
struction in certain schools and good 
results have already followed, the 
number of accidents in the city of 
Vienna being one-third less now than a 
few years ago, despite the increasing 
use of electrical energy. Dr. Jellinek 
also described a number of interest- 
ing experiments made with a view to 
clearing up some of the many appar- 
ently confusing symptoms found in the 
numerous cases he had investigated. 

— eoe 

Japanese May Build Elevated Road. 

With a view of securing more satis- 
factory rapid transit in Tokio, Japan, 
the Municipal Council of that city has 
passed a resolution advocating the con- 
struction of an elevated railroad. Con- 
siderable opposition is, however, being 
offered by the merchants of the 
main street, along which this road 
would run, as they consider that their 
business would be materially injured. 

The projected elevated line is thirty- 
one miles in length and will involve @ 
cost of about $13,500,000. It will be 
built upon a series of brick arches that 
will carry the track level at a height of 
twenty-two feet. Several subway pro- 
jects presented during the past two 
vears have been rejected by the govern- 
ment board of railways, as too fantastic 
to merit consideration. 

— eoe 
Receivers for Chicago and Southern 
Traction Company. 

Joseph E. Otis and Matthew Slash 
have been appointed receivers for the 
Chicago and Southern Traction Com- 
pany, which operates a suburban line 
in the southern extremity of Chicago, 
and an interurban line connecting this 
with Kankakee, Il. The receivership 
was ordered on application of bond- 
holders, the reason being that the road 
defaulted on the interest of $2,500,000 


bonds. 
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DENVER ELECTRIC SHOW. 


SUCCESSFUL EXPUSITION HELD UNDER THE 
AUSPICES OF THE COLORADO ELEC- 
= TRIC CLUB. 


When all of the steam whistles ia 
Denver, Col., and vicinity sounded their 
shrillest blasts, and Denver was ablaze 
with red fire and boomed into joyful 
excitement by exploding bombs Satur- 
day night, October 8, the men who 
have seen all of the big electrical 
shows, and who saw the flashing on of 
the thousands of lights in the Audito- 
rium, exclaimed at almost the same 
instant: ‘‘Greatest electric show ever 
given in this country.” These same 
men, who are not interested in Denver 
beyond any other city, repeated their 
opinions after a complete inspection of 
the great display that entertained tens 
of thousands during the week from 
Saturday to Saturday. The opening 
was the most spectacular affair ever 
witnessed in Denver, and probably the 
most impressive ever created by an 
electric show, or any other show. 


While the great auditorium, literally ` 


ablaze with lights, and resounding tw 
the various noises created by electrical 
appliances in action, was packed and 
jammed with more than ten thousand 
men, women and children, a crowd esti- 
mated by the most conservative at a 
hundred thousand passed and repassed 
upon the streets surrounding the big 
building in which the show was held. 

Seemingly at least one-half the popu- 
lation of Denver had taken to the busi- 
ness district to see the illuminations 
and give the show a fitting opening 
night. With those from nearby towns, 
the crowd was so dense that all police 
plans were upset, and the merrymakers 
took possession of an afea for many 
blocks about the show. 

Every newspaper and every public 
official in Denver agreed that the crowd 
was the greatest in the history of the 
city. The people were attracted to the 
center of lights about the big show, 
With the lamp-studded auditorium as 
the center, the festoons of incandes- 
cents on the streets in the immediate 
vicinity as the extending lights of wel- 
come to those headed for the show. 

The street illuminations were unique 
and complete, and the great crowd 
seemed well pleased; so well pleased, 
in fact, that for every night of the 
show many thousands came down to 


have another look, bringing with them 
other thousands who did not have the 
opportunity to be ‘‘among those pres- 
ent’’ on the opening night. 

With such a flying start, with all of 
the resultant mouth-to-mouth publicity 
that 1s the most difficult to achieve, the 
first annual electric show of the Colo- 
rado Eleetric Club, could not fail to 


-mark a success. With only a limited 


population to draw upon, the reports 
show that all of the surrounding states 
were well represented in the attend- 
ance, and that every town and city in 
Colorado had its quota of interested 
spectators. 

While no one man claims eredit for 
the inception and success of the show, 
the honor is given by common consent 


FORMAL OPENING OF DENVER ELECTRIC 

SHOW—SWITCHING ON THE LIGHTS. 
to Frank W. Frueauff, vice-president 
and general manager of the Denver 
Gas & Electric Company, and a mem- 
ber of the firm of Henry L. Doherty 
& Company of New York, controlling 
numerous properties. 

The organization of the Colorado 
Electric Club was the first step toward 
bringing about the first annual show, 
and providing an organization for fu- 
ture shows. Having set the ball roll- 
ing and satisfied with those associated, 
Mr. Frueauff gave unstinted aid as 
vice-president of the club, which has 
a strong corps of officers throughout. 

With this organization, aided by com- 
mittees led by the various directors, 
the show was launched six months ago. 
The result has been a representation 


from practically all of the big manii- 
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facturers, a generous showing from 
local business concerns, and an inter- 
est on the part of the publie greater 
than in any similar event ever held in 
Denver. 

For show purposes the Auditorium in 
Denver is almost built to order. The 
building covers a large half-square and 
there is not a pillar in it. Like all of 
the publie buildings in Denver, the 
great structure is studded with inean- 
descent lamps, and the interior lighting 
has been arranged with unusual care. 

The entire lower floor of the great 
strueture was divided into booths, and 
all of the tloor space was taken by ex- 
hibitors. This left the two galleries 
for spectators. 

Entering the great show-room the 
spectators’ eyes were met with every 
manner of electric light, in every color 
and arranged for every imaginable 
purpose. At the same time the vari- 
ous sounds created by electricity as- 
sailed his ears, and in an instant he 
was supplied with an abundance of the 
sensation craved by the American pub- 
lic—action. There was ‘‘something 
doing every minute” in every booth 
ot the electric show. l 

To deseribe individual displays at 
length is impossible, because each could 
be given many hundreds of words 
without exhausting the subject. In the 
four-score and more exhibits the visitor 
was shown every conceivable practical 
use for electricity, from the most pow- 
erful hoist to the most delicate lamp. 

As a means for providing the visitors 
with entertainment beyond. that sup- 
plied by the show itself the Electric 
Club brought Innes’ band of forty-five 
men from the East. Two concerts were 
given daily, afternoon and evening, 
although the show itself was open from 
ten o’clock in the morning on. 

The basement of the big building was. 
turned over to W. P. Carstarphen. Mr. 
Carstarphen called his portion of the 
show the Chamber of Wonders, and at 
hourly intervals entertained and aston- 
ished large crowds of wondering men 
and women who were his guests. 

The Chamber of Wonders was a large 
room draped in black. It was equipped 
with specially designed apparatus for 
producing enormously high voltage at 
high frequencies. This apparatus con- 
sisted of on oil-immersed transformer 
with a primary winding taking 440 
volts, sixty-cycles, alternating current, 
the secondary giving 150,000 volts, this. 
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current being connected to the primary 
of a Tesla coil through the medium of 
large forty-plate glass condensers, and 
multiple spark gap oscillator, which 
produce at the secondary terminals of 
the Tesla upwards of one million volts, 
at an enormously high frequency. 

The effects of high voltage and high 
frequency were exhibited by various 
pieces of apparatus, showing the dis- 
ruptive power, through the piercing of 
glass plates, brush discharge, climbing 
arc, illuminating of Geissler tubes and 
vacuum electrodes, imitation thunder 
and lightning, passing of the million 
volts through the body of the experi- 
menter, and lighting incandescent 
lamps held in hs hand, without wire 
connections, and many other beautiful 
and spectacular demonstrations. 

Other features of the Chamber otf 
Wonders were the electric water forge, 
in which bars of iron were heated red- 
hot by immersing in cold water; the 
telautograph, transmitting writing and 
drawing over wires; the singing arc; 
the Thompson electro-magnetic experi- 
ments, including the lighting of in- 
candescent globes immersed in water 
without wire connections, leaping rings 
and discs; wireless telegraph and tele- 
phone and many other modern appli- 
cations of electricity. This display ex- 
cited perhaps the greatest wonder of 
all sections in the show. 

Perhaps the most striking feature in 
the main auditorium was the display 
made by the Electric Club itself, which 
reproduced a painting showing a water- 
fall with the moon slowly sinking from 
sight. Automatically, as the moon 
faded, the picture was brightened, and 


gradually and magnificently, the sun- 


came up slowly from behind the hills. 
All of the time the water ran down the 
little brook and dropped over the falls 
in a most realistic manner. The entire 
effect was produced by electricity. 
This display occupied nearly one side 
of the upper portion of the auditorium, 
and was the first thing to be seen by 
each person on entering the show. 
To add interest and give as many fea- 
tures as possible to the show, the Elec- 
tric Club dedicated each day to some 
especial function. As W. H. Green, the 
oldest of Colorado’s pioneers, was se- 
lected to turn the switch that set the 
show in motion, so the opening day was 
dedicated to the pioneers. The other 
‘‘davs’’ were: Monday, Society Day ; 
Tuesday, Jovian Day, when the Sons of 
Jove held forth; Wednesday, Columbus 


ELECTRICAL REVIEW AND WESTERN ELECTRICIAN 


Day; Thursday, Woman’s Club Day; 
Friday, College Day, and Saturday, 
Children’s Day. 

The following is a brief description 
of each exhibit: 
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rail bonds for electric street railway use, 
wire rope and bare and insulated copper 
wire. Represented by G. L. Anderson. 
Arnold Electric Vibrator Company, Ra- 
cine, Wis.. displayed electric vibrators. Mrs.. 
M. Johnson, western representative. 
Barker Cuisinette Company, Denver, ex- 


NIGHT VIEW OF ENTRANCE TO DENVER AULITORIUM. 


Allis-Chalmers Company, Milwaukee, Wis., 
displayed electrically-driven air compressors 
and a line of motors from one to fifty horse- 
power. H. L. Woolfenden, district manager 
represented the company and was assisted 
by J. O’Ryan, F. B. Fanger and Miss Zoe 
Rawlings of the Denver Office. 

American District Telegraph Company, 
Denver, Colo., represented by W. E. Root 
of Denver, showed models of watchman 


hibited library tables with kitchen equip- 
ment combined. Used for three purposes. 
dining table, kitchen cabinet and library ta- 
ble. 

G. J. Booth, Denver, demonstrated Eu- 
reka vacuum cleaners and vibrators. 

Burroughs Adding Machine Company, De- 
troit, Mich., displayed electrically-driven ad- 
ding machines in operation. C. G. Cotton, 


Denver, Colo., was in attendance. 


GENERAL VIEW OF EXHIBITS—SPECTACULAR PICTURE IN BACKGROUND. 


and messenger service apparatus and fire- 
protection devices. 

American Multograph Sales Company, of 
Cleveland, Ohio, exhibited an electrically- 
operated multograph and folding, machine in 
operation. A. L. Chandler. of Denver, rep- 
resented the company. 

American Steel and Wire Company, of 
Colorado, exhibited electric wires, cables, 


Cahn-Forster Electric Company, Denver, 
Colo., exhibited electric therapeutic lamps, 
electric vibrators and coils, and various elec- 
trical appliances. Represented by Mrs. A. 
Cahn, Denver, Colo., and Mrs. S. K. Bossie. 

Capital Electric Company, Denver, Colo.. 
displayed a full line of Hall Mazda, tantalum. 
Gem and standard carbon lamps. Construc- 
tion of stem for filament lamps was shown. 


October 22, 1910 


Represented by A. R. Hall, Denver, Colo., 
and Theo. Mueller, of the Kansas City office. 

Carstarphen Electric Company, Denver, 
Colo., exhibited X-Ray and high-frequency 


ww 


Clayson Map Company maintained an ex- 


hibit of electric blue-printing machine in 
operation. Represented by Chas. L. Gillette. 
Colorado Machinery & Supply Company, 
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THE DENVER SHOW ON OPENING NIGHT. 


displays for medical purposes, panel and 
switchboards, storage batteries and spark 
coils. In the basement the experiments of 
the Colorado State School of Mines were 
exhibited under the supervision of Professor 
W. J. Hazard. A. F. Russell, of Denver, rep- 
resented the Carstarphen Electric Company. 

Central Colorado Power Company, Denver, 


Denver, showed a line of electrical pumps, 
vertical air cOmpressors and direct-current 
exhaust fans. J. E. Barker and R. M. Farrar 
represented the company. 

Colorado Telephone Company, Denver, ex- 
hibited ancient and modern switchboards. 
Represented by W. J. Brown. 

Columbia Phonograph Company, New York 


PORTION OF AUDITORIUM SHOWING BOOTH OF NATIONAL ELECTRIC LAMP 
ASSOCIATION. - 


Colo., exhibited tower tops of transmission 
lines and maps and photographs of districts 
supplied with electric current. C. E. Rudy, 
J. E. Dalton and D. F. Miner were in attend- 
ance, a 

Central Electric Company, Colorado 
Springs, Colo., represented by Jas F. Boyn- 
ton, with a display of electrical appliances 
and devices. 


City, exhibited the dictograph. Bruce Hen- 
ry, district manager, was in attendance. 

Cook Railway Signal Company, Denver. 
Colo., exhibited miniature railway block- 
signal systems and crossing signals. W. J. 
Cook, Denver, inventor, represented the 
company. 

Crocker-Wheeler Company, Ampere. N. J.. 
displayed National X-Ray indirect lighting 
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reflectors and lighting systems, Pelouze elec- 
tric irons and appliances and Ozone pure 
arifiers. D. Vance Sickman, western mana- 
ger, representative. 

Denver City Tramway Company displayed 
equipment used since 1889, also lightning 
arresters, modern automatic switch systems 
and the General Electric Company’s electro- 
lytic lightning arrester. Wm. G. Mathews. 
superintendent of overhead lines, was the 
representative. 

Denver Dry Goods Company made a dis- 
play of artistic stand lamps and chandeliers. 
D. L. Crossley, Denver, was in attendance. 

Denver Electrical Company exhibited chan- 
deliers, electric-heating devices, novelties, 
and wiring devices. C. Rider and R. H. Ed- 
wards were the representatives. 

Denver Electric Wiring Company, showed 
a line of electrical appliances and heating 
devices. C. B. Thorn, president, represented 
the company. 

Denver Gas & Electric Company displayed 
a model electric home showing all equipment 
used. The appliances for this exhibit were 
furnished by the Simplex Electric Heating 
Company of Chicago, Ill. In the basement 
of the Auditorium an exhibit of the various 
electric laundry and cooking appliances was 
made. C. N. Stannard had charge of the 
exhibit. 

Denver Omnibus and Cab Company exhib- 
ited Exide storage batteries and ignition 
batteries for gasoline vehicles. Repre- 
sented by J. R. Strugnell. 

Denver Rock Drill Company showed Dean 
vertical single-acting triplex pumps, Foos en- 
gines and mine hoists, Curtis air compres- 
sors, Clayton and McCully electric rock 
crushers, and a working model of a Ward 
rock drill. C. L. Newcomb was in attend- 
ance. 

Electric Fireless Cook Stove Company, 
Buchannon, Mich., exhibited electric fireless 
cook stoves, and a combination kitchen cab- 
inet and electric cook stove. Sebring 
Phelps represented the company. 

Electric Storage Battery Company, Phila- 
delphia, Pa., displayed “Chloride” and Ex- 
ide Accumulators” and small lighting out- 
fits for farm or suburban use. Represented 
by D. Luther, Denver. 

Electrical Supply & Construction Com- 
pany, Denver, exhibited new Imperial wash- 
ing machines. Represented by E. E. Staf- 
ford, Independence, Kansas. The company 
also showed vacuum claaners and electrical 
appliances, W. J. Keating. representative 
for Electrical Supply and Construction Com- 
pany, Denver. 

Ellis Sign Company exhibited electric 
signs and letters, Jas B. Ellis, Denver, rep- 
resentative. . 

Flint & Lomax, Denver, displayed an elec- 
tric welder in operation, also electric auto- 
matic screw machine and power hammer. 
J. J. Flint, representing the firm and G. G. 
Keplinger operating electric welder; A. Lea- 
son operating screw machine. 

General Acoustic Company, New York 
City, displayed the Acoustican for the deaf. 
the Dictograph and Dimaphone was also 
shown. Represented by P. E. Chamberlin 
and Miss A. Bryant. 

General Electric Company, Schenectady. 
N. Y., made a complete display of single and 
three-phase motors for industrial uses. low- 
voltage sign lamps and Mazda lamps. also 
a line of electrical heating appliances and 
devices, electric unit gas engine and elec- 
tric ranges. W. W. Torrence was in attend- 
ance. 

General Vehicle Company, Long Island 
City, N. Y., made a display of electric trucks 
for commercial use. Represented by P. C. 
Chrysler, western manager. 

Hadley & Hine, Denver, exhibited Elliott 
and Fisher electric billing and adding ma- 
chines, Barrett adding and calculating ma- 
chines, Flexotype electric duplicating ma- 
chines. Jess W. Hadley and J. H. Hine, 
representatives. 
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Hendrie & Bolthoff Manufacturing and 
Supply Company, Denver, displayed operat- 
ing electric pumps for irrigation use, exhaust 
fans, blowers, generators, motors and circuit- 
breakers. Also electric mining machinery 
and tungsten lamps. J. C. Davidson repre- 
sented the company. 

Jackson & Wood, Denver, made a oomplete 
display of improved electrical headlights for 
automobiles. O. E. Wood and R. Jackson, 
representatives. 

Krebs-Covington Auto Company, Denver, 
displayed Detroit electric pleasure cars 
equipped with Edison storage batteries. 
Represented by A. S. Krebs and W. R. Cov- 
ington. 

Lindrooth-Shubart Company, Denver, 
showed Goodman electric locomotives, Kerr 
steam turbines, Turbo generators, and Ridg- 
way automatic engines and generators. B. 
Shubart, representative. 

Mine and Smelter Supply Company, New 
York City, exhibited patent friction electric 
drill, mine hoists, electric irrigation plant 
in operation. This Company also made the 
first display of electric triplex hoist and 
magnetic face plates in Colorado. All exhi- 
bitions were shown operating. Represented 
by R. S. Rubican of the Denver Office, and 
D. A. Wright, of New York City. 

Mountain Electric Company. displayed mo- 
tors, electrical appliances, irons and vacuum 
cleaners. Represented by J. J. Cooper, Den- 
ver. 

National Carbon Company, Cleveland, 
Ohio, exhibited a line of arc-lamp carbons, 
brushes and batteries. Represented by F, J. 
Kysela. 

The National Electric Lamp Association 
occupied four booths, displaying the com- 
plete 100-125 volt line of “Mazda” multiple 
lamps, including pear-shaped, meridian and 
round bulbs symmetrically displayed on 
a “burning” rack. On the same rack was a 
string of “Mazda” street-series lamps of all 
sizes, up to and including 250 watts, and a 
display of tantalum 200-250 volt lamps, all 
lighted. Another “burning” rack shows 
“Mazda” multiple lamps equipped with Holo- 
phane reflectors of the new “Stiletto” prism 
type. This rack is bordered with twenty 
“Mazda” full frosted five-watt sign lamps. 
On a third rack, miniature and low-voltage 
lamps were shown. A couple of photometric 
devices, One consisting of a rotatable set of 
mirrors, for measuring light at different an- 
gles around a lamp, and the other consist- 
ing essentially of a Bunsen spot-box, a 100- 
watt carbon filament lamp and a 100-watt 
“Mazda” /jamp were displayed and operated 
in order to demonstrate the principles un- 
derlying the commercial measurement of 
light. The Engineering Department repre- 
sentatives of the Association at the show 
were L. S. Twomey and C. P. Soderburg. 

New England Electric Company. Denver, 
exhibited Sterling lamps, Klein tools and a 
new adjustable lamp hanger. Represented 
by F. A. Pattison, Denver, 

Northern Colorado Power Company, Den- 
ver, displayed maps of locations supplied 
with current. Co-operating with Hendrie & 
Bolthoff’s display on mining and irrigation. 

Northwestern Supply Company exhibited 
Tripartite steel poles for transmission lines 
and the Pittsburg Insulator Company's in- 
sulators. Represented by H. J. Barker and 
G. S. Smith. 

Ogier, Silsbee & Ogier. Denver, showed 
process for treating poles and cross arms 
with creosote. Represented by J. A. Silsbee, 
Denver, 

Onderdonk Engineering Company, Denver, 
representatives for Babcock & Wilcox boil- 
ers, asbestos goods and Logando boiler spe- 
cialties. Chas. S. Onderdonk, Jr., Denver, 
representative, was in charge. 

Robinson & Bull, representing Vohr Ozone 
Company, Chicago, INI., actual demonstra- 
tions of the Vohr ozone maker, W. C. Bull, 
Denver, in charge of exhibit. 
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Robinson & Rogers Supply Company, Den- 
ver, exhibited Hughes electric ranges, Sykes 
electric fireless cookers and other electrical 
devices and appliances. Represented by F. 
E. Robinson and A. C. Jahl, Denver. 

The Sangomo Electric Company, Spring- 
field, Ill., exhibited a full line of ampere 
hour meters for electric vehicles. The com- 
pany was represented by S. E. Sanderson. 

Chas. A. Schrien Belt Company, Denver, 
displayed belting material for electrical ma- 


chinery. Represented by Herman A. Giese, 
manager, 
Sechrist Manufacturing Company, Denver, 
West Elec. 
Nov. 30, '09 
Dec. 1, °0S 
Capital SOCK 4.605.626 wos oo aa ho ba bbe wees $15,000,000 
PONAS a SPs a hte is Aico tat Jy Wire tars tag cas Bog gels 110,348 
SUIS: Jees tole oe eet Oa eee a ghana yaa etd 17,436,786 
Net investment ........ 0c cece cece cee cease 34,574,958 
Net proS occas fieendGwaodeed Pe etwwa oon 2,090,264 
Dividends 625.22 oa. soe baie oe tied eae ek 8% 
Net earnings on net investment........ 6% 


displayed artistic portable lamps, chande- 
liers, gas and electric fixtures and art glass 
used in the manufacture of these goods. 
Bert Waslen was in attendance. 

Silver State- Electric Company, Denver, 
demonstrated armature winding on an al- 
ternating-current. two-phase Westinghouse 
motor. The Company also showed electric 
automobile horns and electrical fixtures. R. 
M. Willoughby representative. 

Simplex Electric Heating Company, Chi- | 
cago, Ill.. displayed a full line of electrical 
heating appliances. Represented by Henry 
F. Holland, Chicago. 

Sterns-Rogers Manufacturing Company, 
Denver, displayed Heine safety boilers, Av- 
ery scales. Door classifiers and blowers, Har- 
ris air pumps, operating Ingersoll Rand com- 
pressors and Ingersoll-Temple drills. A. B. 
Kennedy and R. W. Gordon, representatives. 

Studebaker-Colorado Vehicle Company ex- 
hibited Studebaker 2,500 pound electric 
trucks. H. E. Barnwell, electrical engineer- 
ing department. Denver, representative. 

Wagner Electric Company. represtend by 
Electric Manufacturing Sales Company, Den- 
ver, made a complete display of Wagner mo- 
tors and transformers and electrical instru- 
ments. O. H. Davidson was in charge. 

Western Vacuum Cleaner Sales Company, 
Denver, exhibited Keller-Santo vacuum clean- 
ers. Represented by W. E. Peters, Denver. 

Western Electric Company, made a novel 
display of its representative houses all over 
the world. H. W. Hall, district manager, 
and M. H. Nichols, representatives. 

Western Engineering Specialty Company, 
Denver, made a display of vacuum cleaners, 
electric washing machines, electrical appli- 


ances and the Dostal drop-outs. Represent- 
ed by W. A. Cowling. 
Westinghouse Electric & Manufacturing 


Company, Pittsburg, Pa., exhibited a line 
of motors for power, buffing and utility 
purposes and demonstrated the endurance 
of wire-type tungsten lamps. Represented 
by L. M. Cargo. 

Western Electric Sign Company. Colorado 
Springs, Colo., exhibited electric signs and 
letters. Represented by R. P. McConnell, 
Colorado Springs. ° 


————__-_»--—————____ 


Electrical Companies Compared. 

The financial conditions of the large 
electrical firms in this country and 
abroad were interestingly compared in 
a recent issue of the Wall Street Jour- 
nal. This account shows among other 
things that the companies abroad not 
only show larger net earnings on eapi- 
tal invested, but make Jarger returns 
to their stockholders than American in- 
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dustrials. An excellent example ig 
found in comparing the earnings and 
dividend payments of the two largest 
electrical companies abroad, the Alle- 
gemeine Electricitats Gesellschaft and 
the Siemens-Halske Gesellsqhaft, with 
the corresponding figures, as last re- 
ported by the General Electric and the 
Western Electric companies, which are 
shown in the accompanying table. 

Siemens Halske 


Gen’l. Elec. Allegemeine 


Dec. 31, '09 June 30, '09 July 31, '09 
Feb. 1, '09 July 1, 709 Aug. 1, '08 
$65,179,600 $23,800,000 $15,000,000 
14,982,000 12,210,000 6,330,000 
17,381,382 11,977,000 3,770,000 
97,522,982 53,800,000 30,700,000 
6,493,671 3,900,000 2,730,000 

8% 13% | 12% 

6.75% 7.2% $.9% 

The American electric companies 


have apparently followed the policy of 


- building up large surpluses while on 


the Continent large dividend distribu- 
tions are the rule. From which it ap- 
pears that American electric companies 
not only are run on a smaller margin 
of profit, but are more conservatively 
managed than the electric companies. 
abroad. | 


—— eo 


- Pittsburg Section Meeting. 


The Pittsburg Section of the Ameri- 
can Institute of Electrical Engineers 
held a meeting on October 11, at which 
there was a discussion of the paper by 
Stott and Pigott on ‘'15,000-Kilowatt 
Steam-Engine-Turbine Plant,’’ read at 
New York. H. C. Fairbanks summar- 
ized the paper and brought out the 
improvement in economy of this sta- 
tion by adding a low-pressure turbine 
to a condensing engine. It is gener- 
ally thought that the place for a low- 
pressure turbine is in a non-condensing’ 
plant. 

E. D. Dreyfus and W. B. Flanders 
called attention to the comparatively 
low efficiency of a turbine in per cent 
of Rankine-cycle efficiency when com- 
pared to a high-pressure reciprocating 
unit. There is a probability of im- 
provement in this regard. R. F. Pat- 
terson told of the remarkable cheapness 
of power from low-pressure turbines at 
the power plant of the Pressed Steel 
Car Company. 

W. L. Waters and F. W. Harris dis- 
cussed the electrical features. The 
induction generator is especially adapt- 
ed for use in this type of plant on ac- 
count of the large charging current of 
underground cables, and the low short- 
cireuit current of this type of genera- 
tor. 
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ELEMENTS OF POWER-STATION 
DESIGN,.— VIII. 


PRELIMINARY ELECTRICAL REQUIREMENTS. 


BY W. B. GUMP. 


No feature of a power development 
requires deeper thought or keener judg- 
ment than that demanded in designing 
the electrical system. This portion of 
a power equipment is the connecting 
link between the generator and the con- 
sumer, and should be so arranged that 
changes and extensions due to the 
growth of the community may be ac- 
commodated without interruptions in 
service or inconvenience in operation. 
Hence the electrical side of a power 
system must be planned with a view well 
into the future if satisfactory results 
are to be realized. 

It is at once evident that no fixed 
rules can be laid down with reference 
to the design of electrical systems, since 
the factors most vital to the electrical 
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FIG. 1. 


side of a plant are mainly local, and are 
of so great a variety that an attempt 
to treat them in detail would be little 
better than useless. This fact notwith- 
standing, there are certain general re- 
quirements which power-station practice 
may be said to have established. The 
most important of these requirements 
form the basis of the following discus- 
sion, 

It is understood first of all that the 
nature of the power market has been 
thoroughly investigated, and the condi- 
tions to be satisfied carefully studied. 
If it be a field not previously exploited, 
the determination of a design best 
adapted to the power market is to a 
large extent speculative. If the system 
is laid out with due respect to flexibility 


the operating requirements which fol- 
low can generally be accommodated. 
Gencral Layout.—In considering the 
electrical system for a proposed develop- 
ment it is usual first to sketch a number 
of general wiring schemes, discussing 
the various advantages and disadvan- 
tages of each, and finally to select the 
one which appears to suit the particular 
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FIG. 2. 
operating conditions in the best manner. 
In attempting to bring out the points of 
difference relating to wiring diagrams 
it becomes necessary to generalize, both 
as to classification of systems and as to 
the applications of each. 

Consider first the simplest layout, that 
of Fig. 1, which embraces four generat- 
ing units, each connected through one 
switch to a single low-tension bus. The 
desired number of feeders are connected 
to the bus through their respective feed- 
er switehes. Such a system is applica- 
ble more especially to  steam-driven 
plants of not over 2,000 kilowatts in 
which the load is almost entirely light- 
ing. Its flexibility is limited on account 
of being tied together as one unit. The 
bus is alive at all times that the plant 
is in operation ; hence, extensions, altera- 
tions or cleaning of the bus cannot be 
carried on while the plant is running 
except it be done under full potential. 
In isolated plants or manufacturing 
plants which do not operate continuous- 
ly, this arrangement is not particularly 
objectionable, especially with low volt- 
age. In a large system, however, where 
the plant operates continuously and the 
generator potential is above 1,000 volts, 
this scheme is generally unsatisfactory, 
particularly with a mixed load. 

Suppose that the plant in question has 
to accommodate both railway power and 
lighting. It then becomes advantageous 


to segregate the power from the lighting, 
so as to eliminate any possibility of in- 
terference of either one with the other. 
Under such circumstances two ar- 
rangements are available: (a) A sec- 
tional bus; (b) two separate busses. 
The first scheme is shown in Fig. 2, 
in which B is a bus switch or ‘‘tie’’ 
switch, used to connect or separate the 
two sections of the bus. It is obvious 
that one section may accommodate the 
lighting and the other the power. These 
sections, however, are not transferable, 
and this is a drawback to such a scheme. 
Furthermore, suppose that a breakdown 
occurs on No. 1 generator, unless there 
is a reserve unit for this portion of the 
load an interruption to the system is in- 
evitable, if the sections remain isolated. 
The alternative lies in closing the bus 
switch and connecting the load with the 
Other section. This, of course, is feas- 
ible during an emergency, but the object 
sought in sectionalizing is partially de- 
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feated. It is, therefore, clear that in 
order to prevent interruptions consider- 
able reserve capacity is needed, depend- 
ing mainly on the load-factor, and on 
the ratio of average power.load to light- 
ing load. 

Increased flexibility is to be had in a 
two-bus system, as shown in Fig. 3. The 
additional cost, however, is an item of 
great importance, and it is often apt to 
be an excessively large proportion of the 
total cost of the plant. Here the num- 
ber of switches is doubled, the capacity 
remaining the same as in a single-bus 
system having the same operating condi- 
tions. In a large system the generator 
voltage would be from 6,600 to 12,000 
or 13,500 volts. This demands an ex- 
pensive bus structure which with the 
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extra cost of switches and copper great- 
ly increases the original investment, re- 
quiring additional floor space and hence 
a more costly building. In stations of 
great capacity which supply large 
amounts of power demanding absolute 
continuity of service, a two-bus scheme 
is usually regarded as a profitable in- 
vestment. This applies to plants such as 
those at Niagara Falls, the generating 
stations of the Interborough Rapid 
Transit Company, of New York City, 
and many similar stations in which the 
distribution of power is local. The man- 
ner of operation has a direct bearing 
upon the bus arrangement required, and 
many large plants are operating satis- 
factorily with a single low-tension bus. 
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FIG. 4. 


A single low-tension bus system which 
is quite flexible in its operation is shown 
in Fig, 4. This scheme permits any of 
the -generators to energize a feeder di- 
rectly, without being connected to the 
busbars. This is accomplished by open- 
ing switch A and closing switch B. Such 
a plan is applied more especially to 
ligh-tension systems, such as Fig. 5, in 
which L is the low-tension bus and H 
the high-tension bus. In the particular 
arrangement shown each bank of trans- 
formers and the transmission line to 
which it is connected become a unit with 
the generator. In the case of large hy- 
droelectriec plants having a number of 
substations such an arrangement is in 
many instances desirable, as it isolates 
trouble on any transmission line or bank 
of transformers. Here six oil switches 
are shown for each unit, including oil 
switches on each side of the transform- 
ers. Under'the conditions of operation 
usually met in a large system of this 
kind it is not advisable to dispose of 
any of the switehes shown. It would 
be possible, however, to substitute air- 
break switches in place of No. 3 and No. 
4, and under certain circumstances this 
might be feasible. 

Capacity and Number of Units.—As 
a general rule a power station should 
have at least four units. Five are to be 
preferred in many plants. More than 
five units are not desirable except in 
very large stations, as the cost per kilo- 
watt of generators, switching apparatus, 


and the cost of operation increase with 
the number of units. Where there are 
a large number of substations, from six 
to ten units may be advisable, the num- 
ber being determined by the number of 
transmission lines needed, the load-fac- 
tor, and the method of operation, as well 
as certain peculiar local conditions. 

It is evident that the capacity per 
unit should be as large as the ultimate 
development will permit; that is, the 
normal capacity will be: 

Kilowatts per unit= 
ultimate output in kilowatts 
least ultimate units permissible. 

In other words the denominator of the 

fraction ranges between 4 and 10, as 

previously stated, depending upon the 
size of the system and other important 
factors. If it is found that a great 
many years will.doubtless elapse before 
the ultimate capacity is reached, the 
first installation may be satisfied with 
two units, preferably with three in most 
eases, however, even if the capacity per 
unit is reduced accordingly, since three 
units give considerably more flexibility 
than two. An even number of units, 
such as four or six, is an advantage in 
systems in which it becomes advisable 
to cut the load into two equal parts. 

With complete interchangability, how- 

ever, an odd unit may be held in re- 

serve to advantage. 

Choice of Potential—Until a few 
years ago the terms ‘‘low tension’’ and 


h 


‘“‘high tension’’ were more closely drawn 
than at the present time. Formerly a 
Jine potential above 1,000 volts was gen- 
erally regarded as ‘‘high tension’’. To- 
day a large number of plants are oper- 
ating with a potential of from 11,000 
to 22,000 volts at the generator termi- 
nals. Where such plants use step-up 
transformers the generator side is term- 
ed ‘‘low tension.’ On the other hand 
a transmission line carrying 12,000 volts 
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is often termed ‘‘high tension’’ as dis- 
tinguished from the generated voltage 
in connection with it. The terms are, 
therefore, relative. 

With respect to the voltages commonly 
employed it is to be noted that genera- 
tor potential increases with the capacity, 
practice having established potentials 
about as given in the table. 

Rated capacity 
750 PET ná above... 


2,000 kilowatts and above... 
5,000 kilowatts and above... 


Potentialat 
general terminals. 
2,300 volts 
6,600 volts 
11,000 to 22,000 volts 


U ap 
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This table must not be followed close- 
ly, as it has many exceptions, and is at 
hest only approximate. The object of 


high voltage is evidently to save copper 


both in the generator and in the distri- 
buting system. With small generators 
it is clear that, as the potential is in- 
creased, the cost of insulation reaches a 
prohibitive value. 

The potential to be adopted on the 
high tension side is governed by the 
transmission voltage. As this is a. mat- 
ter involving a number of factors which 
are more or less complex it is discussed 
separately in the chapter devoted to 
transmission. 

Arrangement and Choice of Trans- 
formors.—It is desirable in certain 
power systems to connect more than one 
generator to a transformer bank. In 
a few instances one bank of transform- 
ers becomes a unit with three generators. 
Fig. 6 shows a scheme involving five 
units, the two outside pairs of which are 
each connected to a bank of transform- 
ers respectively. In an emergency the 
middle bank may be switched to either 
outgoing line, and is perfectly inter- 
changeable with any generator or pair 
of generators as a unit. 

Relative to a choice between single- 
phase and three-phase transformers it 
should be stated that a number of fac- 
tors are involved which must be con- 
sidered carefully before making a de- 
cision. The comparison drawn here is 
understood to be between a group of 
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three single-phase transformers and one 
three-phase transformer of the same to- 
tal output. 

The advantages of the three-phase 
transformers are: (a) Lower cost; (b) 
less weight; (c) less floor space; (d) 
greater efficiency ; (¢) simplified wiring. 

The reduction in cost of a three-phase 
against three single-phase transformers 
of the same total output is approximate- 
ly fifteen per cent. Since the weight is 
reduced, the transportation charges are 
lower. Exceptions to this may occur 
where abnormal difficulties arise in con- 
veying heavy apparatus over rough 
mountain roads. In such instances it 
may prove cheaper to cart several small 
transformers than one large one. 

The advantages of item (c) and item 
(d) are evident. Item (e) is important 
from the fact that the wiring is more 
direct, as there are but half the number 
of the terminals brought out of the 
ease. This generally affords more con- 
venient grouping of the apparatus for 
a unit than with banks of single-phase 
transformers, and shortens the work of 
putting a reserve unit into service. 

Some of the disadvantages of the 
three-phase transformers are: (a) High- 
er cost for a spare unit; (b) more diffi- 
cult to repair; (c) more difficult to bring 
out leads for different voltages. 

On account of item (a) alone, it can 


be concluded that small plants are al- 


most invariably better equipped with 
single-phase transformers, since the pro- 
portionate cost of a three-phase trans- 
former unit is considerably higher than 
in a large plant. All things considered, 
a large system should favor three-phase 
transformers when the investment and 


the operating conditions justifies them. 
(To be continued.) 
—_——__»o-o—__—_—_ 


Electric Production of Steel in Russia. 

The subject of the electrical manufac- 
ture of steel is engaging the attention 
of Russian iron and steel producers at 
the present time. In May of the cur- 
rent year the first electric furnace, 
which is of the Heroult type, and has a 
capacity of three and one-half tons, 
was set in operation at the Obuchoft 
steel works near St. Petersburg. Now 
two other Russian works have acquired 
licenses for the working of the Heroult- 
Lindenberg process from the Electro 
Steel Company, of Remscheid. A three- 
ton furnace is to be erected at each 
works for the production of special 
castings and high-grade stecl.—Electri- 
cal Review, (London). 


NEW SMOKE-.CONSUMING FUR- 
NACE. | 


BY WILL L. LOWRIE.! 


A Carlsbad architect, Alois Sichert, 
has invented a form of smoke-consum- 
ing furnace which has been patented 
all over the world and which has shown 
excellent results in practical use. The 
idea is a simple one, but so effective 
that the poorest quality of Bohemian 
coal, a soft lignite, may be used with 
a combustion of 84.7 per cent and 
practically no smoke or soot. This in- 
vention insures a draft of hot air driven 
down on the fire from above, beating 
back the smoke às it endeavors to rise 
and consuming it completely. 

The coal is placed in a feeding box 
and slides therefrom over an inclined 
grate to a flat grate, until the whole 
surface of the two grates is uniformly 
covered. The inclined grate is pro- 
vided at its upper half with narrow air 
apertures like a polygonal grate, and 
at its lower half with wider longitudi- 
nal apertures. The flat grate likewise 
has longitudinal apertures. The fire is 
started on the flat grate and forms an 
intense flame jet which extends over 
the inclined grate to the flues. During 
this operation the coal on the upper 
half of the inclined grate up to the 
feeding box gives off its gases and 
slides gradually downward onto the 
flat grate as the combustion on the lat- 
ter proceeds, thereby continuously re- 
placing the consumed coal. The neces- 
sary air is supplied to the grate through 
an air valve and this can be regulated 
in accordance with the degree of heat 
to be attained. 

In the ashpit immediately beneath 
the flat grate are the inlet openings of 
the air-supply passages for consuming 
the smoke. Through these passages the 
air previously heated in the ashpit en- 
ters the ascending passages, passes into 
the arched passages, is heated therein 
and passes through apertures directly 
into the combustion chamber, and com- 
bining with the flame produces a per- 
fectly smokeless combustion. Bv this 
procedure all particles of smoke, soot 
and sulphur from the coal are entirely 
consumed. The flame burns quite 
white and passes out through the flues 
as a smokeless flame into the chamber 
in which it is to be used for any special 
purpose. 


1Consul, Carlsbad, Austria, 
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Moreover, in combination with each 
of the ascending flues, a further air- 
supply passage is provided for the di- 
rect supply of external air, so that in 
the case of coal containing a large 
amount of sulphur a sufficient quan- 
tity of air may be supplied through the 
ascending flues to the arched flues and 
through these to the combustion cham- 
ber, when with a low fire the valve is 
to a great extent closed. The passages 
ean be controlled by dampers. If the 
grate surface is quite covered and an 
intense fire is required the valve must 
be fully opened. By this means, a large 
quantity of air enters the ashpit and 
passes through the air flues into the 
arched flues above the fire and through 
the apertures into the combustion 
chamber. 

This process keeps step with the de- 
velopment of the fire in the combus- 
tion chamber. When a slower fire is 
desired, the valve is more nearly closed, 
the supply of air is less, and, there- 
fore, the fire is lowered. With a slower 
fire less smoke is produced and less air 
is required to burn it. 

The Sichert system is being used ex- 
tensively in Carlsbad. It was first in- 
stalled at the municipal slaughter 
house, and after twenty-seven months’ 
constant use the chimney is unstained 
by soot or smoke. About sixty kitchens 
in the city have been equipped with 
the smoke consumers. This is an abso- 
lute necessity in the large public gar- 
dens, where thousands of people are 
served refreshments each day dur- 
ing the ‘‘cure’’ season. There are no 
volumes of smoke to harm the trees nor 
soot to soil the clothes of the patrons. 

The boilers of the Elizabethbad, the 
newest municipal bath house, have 
been equipped with the Sichert appa- 
ratus. Here the poorest quality of 
Falkenau coal (a soft lignite) is used, 
and the chimney is smokeless. It would 
be impossible to use this grade of fuel 
without the consumer, as the bath is 
in a small park in the center of the 
city. As a matter of economy it may 
be mentioned that the city saved 
enough on its fuel bill at this bath in 
six months to pay for equipping the 
two boilers. 

The system may be used on locomo- 
tives, and several American railroad 
men and coal-mine owners who have 
visited Carlsbad recently are enthusias- 
tic over the possibilities of the top- 
draft system. 
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Convention of Illuminating Engineer- 
ing Society. 

As previously announced, the fourth 
annual convention of the Illuminating 
Engineering Society will be held in 
Baltimore, Md., October 24 and 25. 
The sessions will be held in MeCoy 
Hall, Johns Hopkins University, the 
morning sessions beginning at ten 
o'clock and the afternoon sessions at 
two-thirty. On Monday evening there 
will be a publie lecture in McCoy Hall 
by V. R. Lansingh, followed by a re- 
ception in the Physical Laboratory and 
a view of the apparatus to be used in 
the lecture course. On Tuesday even- 
ing there will be a subscription ban- 
quet for both ladies and gentlemen at 
the Hotel Belvedere. Among the 
speakers at the banquet will be Mayor 
Mahool; Dr. Ira Remsen, president of 
the University; Dr. E. P. Hyde, the 
president of the Society; Hon. F. C. 
Latrobe; Gen. George H. Harries. 

Other entertainment features are 
planned for the ladies, 

In addition to the list of papers an- 
nounced two weeks ago, there will be 
one by E. B. Rosa and E. C. Crittenden 
entitled ‘‘ Report of Progress on Flame 
Standards.” 

On Tuesday afternoon the lecture 
course will be opened by appropriate 
exercises. As already announced, this 
course of thirty-six lectures on illu.ni- 
nating engineering has been arrangdéd 
by Johns Hopkins University and the 
Illuminating Engineering Society con- 
jointly and will extend from October 
26 to November 8, inclusive. There 
will be three lectures each day, at 9:00 
and 11:00 a. m. and 3:00 p. m., re- 
spectively. Many of the technical 
schools, central stations and manufac- 
turers are sending men to attend this 
course of lectures, and a registration 
in excess of 100 is already assured. 

The course of lectures, as announced 
in the ELECTRICAL REVIEW AND WEsT- 
ERN ELECTRICIAN for June 11, has been 
modified as follows: E. G. Cowdery, 
of the People’s Gas Light and Coke 


ELECTRIC LIGHTING. 
ILLUMINATING ENGINEERING 


Company, Chicago, will deliver one of 
the lectures on ‘‘ Manufacture and Dis- 
tribution of Gas.” Prof. Robert M. 
Yerkes, of Howard University, will 
speak on ‘‘Psychologieal Aspects of 
Illuminating Engineering.” Prot. W. 
E. Barrows, of Armour Institute, will 
contribute two lectures on ‘‘ Principles 
and Design of Interior I!lumination.”’ 
The fee for the course, including lab- 
oratory instruction, 1s $25. 

The officers of the Society have ex- 
tended invitations to the following or- 
ganizations to send representatives to 
the banquet: American Institute of 
Electrical Engineers; American Gas Iun- 
stitute; National Electrie Light Asso- 
ciation; American Institute of Archi- 
tects; Ophthalmological Association ; 
Academy of Ophthalmology; Interna- 
tional Acetylene Association; National 
Commercial Gas Association; Associa- 
tion of Railway Electrical Engineers; 
American Academy of Oto-Laryn- 
gology. 

Se 
Tiluminating Engineering Society, New 
York Section. 

The first regular monthly meeting of 
the 1910-11 season of the New York 
Section of the Hluminating Engineer- 
ing Society was held on the evening of 
October 13 at the Engineering Soeie- 
ties Building. Street lighting was the 
matter under discussion and three pa- 
pers on that subject were presented. 

Chairman V. R. Lansingh called 
upon Preston S. Millar, who presented 
the first paper, entitled 
UNRECOGNIZED ASPECT OF STREET ILLUMI- 

NATION. 


Mr. Millar’s paper calls attention to the 
effectiveness of street lighting in promoting 
discernment of objects and discusses the 
general subject of discernment. The chief 
purposes of street lighting are the detection 
of the presence of objects in the street and 
the detection of surface irregularities. Ve- 
hicles and pedestrians must be detected and 
their location observed. The character of 
holes in, and obstructions on, the surface 
should be disclosed ,but their presence must 
at least be detected. Surface irregularities are 
perceived because some portion is brighter 
or darker than the .mmediate surrounding 
surface and this depends on the intensity of 
the illumination at the spot. If not enough 
light falls on it, the irregularity will not be 
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Large objects, such as vehicles 


observed. 
and pedestrians, are seen either by direct 
light incident upon them or, in street light- 
ing perhaps more often, by being silhouetted 


against the background. If this background 
is fairly bright, the outline of the obscuring 
object usually discloses its character. As 
most objects to be discovered are dark, the 
background, i. e., street surfaces, should be 
bright. Within wide limits the brightness 
of a surface is independent of its distance 
from the observer. 


Mr. Millar illustrated his paper by 
means of a model of a street lighted by 
miniature lamps. 

The second paper, ‘‘A New Holo- 
phane Street Light Reflector,” was 
read by H. S. Whiting. This proved 
to be a review of the work conducted 
by A. J. Sweet and reported by him 
before the Franklin Institute, Philadel- 
phia, in a paper entitled ‘“‘ Illumination 
Requirements in Street Lighting.’’ The 
reflector which was constructed to 
meet these requirements was described 
in detail, the principal feature of 
which being the absence of light from 
the horizontal to twenty-six degrees 
below. 

A. J. Marshall followed with a short 
deseriptive paper on 
\ RECENT STREET-LIGHTING INSTALLATION 


AT WASHINGTON. 


Mr. Marshall’s paper described the lighting 
of Sixteenth Street, Washington, D. C. This 
is a series tungsten installation, single lamps 
being mounted with the tip down In ground- 
glass globes fifteen inches in diameter on 
top of ornamental iron columns. The center 
of the lamp is 10.25 feet above the sidewalk. 
Two-and-one-half miles of the streets are 
lighted in this way. The lamps along the 
first mile are 100-watt twenty-volt series 
tungstens. Along the remaining portion. 
which is less traveled, fifty-watt lamps are 
used. The posts are spaced about sixty 


feet apart as measured in the axis of the 


street and are staggered. , 
The three papers were discussed to- 


gether. The first speaker was Dr. C. 
H. Sharp, who complimented the engl- 
neers of the Holophane Company upon 
the results they accomplished, but who 
seemed to think that the twenty-s1x- 
degree angle was too small. Others 
entering into the rather desultory dis- 
cussion were W. H. Gardner, Henry 
Floy, V. R. Lansingh and E. P. Hyde. 

The next meeting of the Section will 
be held on Thursday evening, Novem- 
ber 10. 
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Illuminating Engineering Society, Chi- 
cago Section. 

The Chicago Section of the IHumi- 
ñating Engineering Society held the 
first of this season’s monthly meetings 
in the Chicago Room of the Great 
Northern Hotel on October 13. Di- 
rectly after luncheon Chairman F. J. 
Pearson called the meeting to order. 
He stated that the recent campaign for 
jnerease of membership had the grati- 
fying result of adding over 200 mew- 
bers to the Chicago Section. The so- 
ciety’s annual convention and the 
special course of lectures on illuminat- 
ing engineering at Johns Hopkins Uni- 
versity were alluded to and Geo. C. 
Keech, 40 Dearborn Street. Chicago, 
was delegated to arrange so that those 
attending from Chicago could travel in 
a party on the same train. F. H. Bern- 
hard was elected secretary of the Sec- 
tion for the ensuing year. Chairman 
Pearson announced that the following 
programme had been prepared for the 
successive monthly meetings of the See- 
tion: 

November.—Résumé of the Society's 
convention and the Johns Hopkins lee- 
tures by those who attended. Deceni- 
ber.—Report of some original research 
work at the University of Illinois, by 
Professor Bryant. January.—Discus- 
sion of Dr. Ives’ paper on ‘‘ Luminous 
Efficiency,” to be opened by A. L. 
Eustice. February.—I]lumination prob- 
lems in small cities. March.— 
Illuminating features in the new Peo- 
ple’s Gas Building, by C. A. Luther. 
April—Recent developments in ear 
lighting, by C. R. Gilman. May.— 
Tests on the illumination of a small 
room, by J. R. Cravath. June.—Nat- 
ural daylight illumination. 

Jos. Newman, Jr., of the Interna- 
tional Harvester Company, then pre- 
sented a paper entitled . 

GOOD LIGHTING FROM A FACTORY VIEW- 


POINT. 


One of the aims of the modern factory 
System in Mr. Newman’s opinion, is to main- 
tain production at its maximum during the 
entire working day. There is, however, a 
tendency for the operatives to slacken their 
work as darkness approaches. One of the 
most potent reasons for this is the common 
inadequacy of the artificial lighting facili- 
ties. Factory managers have not realized 
that money spent to make the transition 
from daylight to artificial light as little ap- 
parent to the employees as possible will 
pay dividends. Lack of light has caused a 
large amount of waste of human energy and 
of material. As labor becomes more valua- 
ble the need of welfare work becomes great- 
er. Well-lighted and ventilated shops pro- 
mote the efficiency of the organization. Good 
lighting also greatly reduces the number of 
accidents to employees. Many things must 


be considered in laying out a truly commer- 
cial lighting system. The requirements are 
not the same in the different departments. 
In the foundry the lighting must be even 
but the intensity not great. Units of high 
candlepower placed above the travel of the 
crane give satisfaction. For molding small 
parts additional individual lamps are also 
needed. This is particularly true in malle- 
able-iron foundries where higher intensity 
is required. Machine shops do not require 
quite as much general illumination, from 1.0 
to 1.5 foot-candles on the working plane be- 
ing sufficient. Where there are many col- 
umns, shafts and belts to obstruct the light, 
it is best to use relatively small lamps, 80 
candlepower being a convenient unit. When 
much larger lamps are used a greater num- 
ber of eight and sixteen-candlepower lamps 
will be required for localized lighting at 
lathes and other intricate tools. Large 
enameled intensive shades should be used 
and the units placed over the tools and 
work. Wood shops can be easily lighted by 
the judicious placing of intensive units over 
the machines. Paint shops as a rule need 
no greater illumination than machine shops 
except where striping and more exact work 
is done. Storage rooms and warehouses re- 
quire only a low intensity, except along the 
gangways where much trucking is done: 
sixteen-candlepower lamps sixteen feet apart 
under flat shades answer quite well. In all 
factory lighting reliability is the most im- 
portant requirement; simplicity is second 
and low maintenance cost third. Mr. New- 
man considered particularly the conditions 
of a finished plant whose lighting is to be 
brought up to date. In such cases low first 
cost is usually tha predominant considera- 
tion, especially if reliability and simplicity 
go with it. The funds for making the change 
are generally limited; gradual replacement 
is therefore desirable. This is where tung- 
sten lamps have such a marked advantage. 
Mr. Newman cited a case where the old 
open arcs in a foundry were gradually re- 
placed by tungsten lamps. Then other de-s 
partments were similarly equipped, 100-watt 
lamps being used with shades made in the 
shops. Eighteen-foot spacings with lamps 
at a height of 10.5 feet and equipped with 
sixteen-inch porcelain enameled bow] shades 
were found most serviceable. 


The discussion of the paper was 
opened by Mr. Price, of the Interna- 
tional Harvester Company, who spoke 
of the great value of welfare work in 
promoting good feeling and efficiency 
in the workmen. Whitewashed rooms, 
clean windows, good artificial lighting 
and a generally cheerful atmosphere 
give positive advantages to the em- 
ployees. There is no doubt that good 
lighting and sanitary features have a 
marked economic value. 

J. R. Walter, of the Curtis Publish- 
ing Company, stated that the work of 
illuminating engineers is of a philan- 
thropic nature. Poor lighting is a de- 
cided detriment to the employees and 
to the quality of work done. Women 
employees are particularly prone to suf- 
fer from the evils of poor lighting. 

Mr. Frost, of the Santa Fe Railroad, 
said that increased efficiency of the 
men, reduction of accidents and in- 


creased output of the shop are the 


three most valuable features of good 
shop lighting. He believed more atten- 
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tion should be given to general light- 
ing. 

Mr. Hunt, of the Arnold Company, 
believed that general lighting has a 
particularly valuable effect on the 
efficiency and behavior of the men. 

A. Scheible asked whether any data 
have been collected on the cost of acci- 
dents caused by poor lighting. Chair- 
man Pearson spoke of an attempt along 
this line that had to be given up be- 
cause of the impossibility of positively 
determining the causes of accidents in 
so many cases. Mr. Price cited a large 
manufacturing company, now well 
known for welfare work including 
good lighting, in whose works in the 
year 1900 about forty-three per cent 
of its men lost one day or more due to 
injury; in 1909 only nineteen per cent 
of the men lost a day or more for the 
same reason. 

Mr. Newman said he has a regular 
force for cleaning the fixtures. In the 
foundries they are cleaned at least 
once a week. Tungsten lamps are 
cleaned while hghted and there has 
been little breakage from this cause. 

— eee 


Searchlights and Flaming Arcs in Use 
on the Panama Canal. 


The use of searchlights and flaming- 
are lamps is greatly facilitating the 
construction of the Panama Canal in 
the vicinity of the Gatun dam. Barges 
filled with sand and rock are now un- 
loaded also at night at the Gatun docks 
where there are two duplex and one 
single cableways for this purpose. On 
the tail towers of each cableway there 
is mounted a searchlight which throws 
its beams along the cables and over the 
storage piles to the barges at the dock. 
These searchlights are eighteen inches 
in diameter and are operated at 125 
volts from the head towers. Between 
each pair of tail and head towers 
there are strung four flaming-are 
lamps with converging electrodes. 
These lamps serve to illuminate the ir- 
regular surfaces of the storage piles. 

Since these special lighting arrange- 
ments were put in the unloading facili- 
ties at the docks have been used night 
and day and a noticeable acceleration 
of the work on the immense dam has 
resulted. 

—_—__»-e—____ 

A recent dispatch from Guayaquil, 
Ecuador, states that the local electric 
light company has increased its capital 
and is making considerable extensions. 
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TELEPHONE TRAIN DISPATCHING. 
Y 


THE APPARATUS EMPLOYED. 


BY K. W. ENDRES. 


Railroad dispatching service has been 
responsible for the development of sev- 
eral entirely new types of telephone 
apparatus. Combining as it does the 
features of both long-distance and 
rural lines, the equipment ordinarily 
employed on these types of circuits 
is not at all suitable for the novel con- 
ditions of railroad work. 

It is hardly possible for the telephone 
engineer used to the commercial end 
of the business to conceive of having a 
200-mile circuit with the possibility of 


from two to fifty stations listening 


upon it at once. It is equally hard 
for him to understand how these sta- 


FIG. 


1,—DISPATCHER’S 


TELEPHONE SET. 


tions may all be called selectively, and 
yet the accomplishment of both these 
results has been a primary essential in 
this work. 

The development of new apparatus 
has proceeded along three parallel 
lines. The first of these was, of course, 
the instrument development; the sec- 
ond and most important the design of 
a selective device which would permit 
a dispatcher to signal any one station 
without ringing the bell at any other; 
while the third has been occupied in 
bringing auxiliary apparatus to the 
same stage of perfection that the line 
equipment itself had already reached. 
With the most expert engineers in the 
country working for the same end and 
all after the future growing business 
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Z. 


WIRELESS. 


that there will be with the railroads 
for such equipment, it is not strange 
that the art has advanced so rapidly 
and that such wonderful results are 
being obtained today in all parts of 


the country with the railroad tele- 
phone. 

The design of new instruments to 
give an increased transmission effi- 


ciency over the commercial sets was 
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2.—TERMINAL EQUIPMENT AS USED 
ON SOUTHERN RAILWAY. 


FIG. 


necessitated by the fact that so many 
receivers would be bridged across the 
line. Therefore the railroad telephone- 
transmitter contains a special button 
which cares for this feature. The dis- 
patcher practically always uses the 
head and chest set shown in Fig. 1. It 
is the general practice to have him 
connected to the circuit at all times, 
so that any operator can always reach 
him promptly. For this reason he is 
equipped, like the ordinary switchboard 
operator, with apparatus easy to wear 
continuously. 

There is also provided at the dis- 
patcher’s office terminal apparatus re- 
quired in the operation of the circuit, 
as has already been explained in the 
preceding articles. This is all standard 
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apparatus such as is in daily use in 
telephony, although the circuit combi- 
nations here are much different. Such 
equipment, as installed on the Southern 
Railway, is shown in Fig. 2. 

The dispatcher, being connected 
across the line permanently and talk- 
ing on the circuit a large part of his 
time, places a nearly constant drain on 
his talking batteries. Therefore the 
practice is quite general of employing 
storage batteries for this office, four 
volts usually being sufficient. Arrange- 
ments are made so that two sets of 
batteries are used, one being charged 
while the other is in use. 

At the way stations any one of sev- 
eral types of equipment may be em- 
ployed. All, however, use the high- 
impedance receiver and the more 
efficient transmitter, together with the 


FIG. 3.—WAY-STATION DESK STAND. 


special talking circuit. and induction 
coil devised for this work. 

Perhaps the apparatus in most gen- 
eral use is a modification of the familiar 
desk stand. In railroad service where 
a man has to be receiving long mes- 
sages, a head set is provided instead of 
the hand receiver. 

The desk set is, of course, popular 
both on account of convenience and 
price, but the flexiphone arm runs It a 
close second. This arm permits the 
telephone to be raised against the wall 
or rotated out of the way as desired 
and is a great convenience in busy 
stations. 

A novel design of telephone arm has 
also been brought out solely for rail- 
road service. It was found desirable 
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to have a device from which a tower 
man could get away quickly in order 
to operate the interlocking switches, 
and the ordinary head set delayed him. 
Mr. Van Akin of the New York Central 
Lines brought out the arm shown in 
Fig. 5, which is known by his name. 
The transmitter and receiver are held 
in the proper position and are adjust- 
able to different sized heads. The base 
of the arm contains commutator 


FIG. 4.—FLEXIPHONE IN USE FOR TIS- 
PATCHING. 


switches arranged so that when the 
arm is pulled around into the operat- 
ing position, the telephone circuit is 
connected to the line. Normally it is 
open. 

Coming now to the important feature 
of a telephone train-dispatching sys- 
tem, the selector, 1t may be said that 
there have been a large number of 


‘these devices developed, ‚but those 


which have proved successful in prac- 
tical operation can be counted very 
quickly. 

The selector is the electromechanical 
device by means of which the dis- 
patcher is able to signal the station he 
wants without calling any other sta- 
tion. One is placed at every way sta- 
tion and at the dispatcher’s office is a 
corresponding key to operate it. 

The selector must not only be able 
to select, as its name indicates, but it 
also must not affect the telephone line 
in any harmful way as regards talking. 
It must be possible to connect as many 
of these instruments to the circuit as 
may be desired and transmission must 


not be affected. This, of course, means 


a very careful electrical design, un- 
less expensive auxiliary apparatus is 
to be used and the selectors in general 


use at present—all of the bridging 
type—meet this condition in a most 
satisfactory manner. 

There are two selectors of the indi- 
vidual-call type in extensive use. The 
Western Electric selector is the newest 
of these and although only recently 
placed on the market has proved very 
reliable in operation besides being of 
extreme simplicity. Its use has spread 
to the various sections of the country 
and some of the largest railroads, as 
well as those which have gone into the 
dispatching question most carefully, 
are using it. This selector is shown in 
Fig. 6. 

This apparatus consists of two electro- 
magnets which are bridged across the 
line in series; one of these acts slowly, 
the other normally at high speed. The 
moving parts consist of two steel pawls, 
each attached to a magnet armature, 
which engage a ratchet wheel to which 
a contact is fastened. 

The dispatcher’s key sends out first 
a long impulse of current, then the nee- 
essary number of short impulses for the 
signal. The first impulse pulls up the 
armatures of both magnets; the remain- 
ing impulses operate the quick-acting 
magnet, but do not affect the other one 
which remains held up by them. The 
pawl on the magnet which remains held 
up engages the ratchet wheel and pre- 
vents its falling back, the pawl on the 
other magnet steps the wheel around 


FIG. 5.-VAN AKIN TELEPHONE ARM. 


the proper number of teeth. The two 
contacts then close and the station bell 
is rung. After current is taken off the 
line at the dispatcher’s office, either 
by the completion of the normal oper- 
ation of the key or by his releasing the 
strap key (with which he may hold the 
ring) everything is returned to normal 
position when the magnets release. 
Any selector of this type may be ad- 
justed for any station on the line mere- 
ly by changing the position of the mov- 
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ing contact relatively to the ratchet 
wheel. It is thus of a universal type, 
which is a very desirable feature in 
times of emergency. 

This selector requires about ten 
milli-amperes at thirty-seven volts for 
operation and calls at the rate of about 
one second per ten stations. It is sealed 
in a glass, dust-proof cover, but can 
be easily opened for maintenance work, 
if desirable. 

The second type of the individual- 
call selector is the Gill. This is used 
among many different railroads at pres- 
ent and has proven quite reliable and 
satisfactory. This selector 1s used in 
connection with a method of operation 
similar to the preceding. It also is a 
special modification of the ratchet and 


FIG. 6.—WESTERN ELECTRIC SELECTOR. 


pawl principle, but is entirely different 
from the first selector described. 

This apparatus started out in the 
first days of telephone dispatching on 
a series basis, but all selectors now 
are bridged across the line. This is 
analogous to an electric hghting cir- 
cuit, where the burning out of one 
lamp affects it alone; the same thing 
is true of the bridging selector system. 

With the Gill selector the dispatch- 
er’s key delivers to the line a succes- 
sion of impulses and intervals, gener- 
ally in four figure combinations. The 
selector on the line corresponding to 
this combination steps its ratchet wheel 
clear around so that contact is made 
and the station bell rung. All other 
selectors will fail to step their wheels 
around, because the wrong combination 
of impulses (for them) coming over 
the line will have caused the pawl to 
slip out at some point of the revolu- 
tion and the wheels will have returned 
to normal. The details of the clock- 
work mechanism for accomplishing this 
result are very complicated and cannot 
be described in the space available. 
This, however, is not an essential, since 
repairs are always made by the manu- 
facturer. 
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The selector can be made of either 
the central-energy or local-battery 
types, but in the former case the dis- 
patcher holds the ring to make it con- 
tinuous, while in the latter it rings until 
he stops it. The answer-back feature 


is obtained on this selector by means 
of inductive windings on the selector 
magnets. 

These selectors require about ten 
milli-amperes at forty-six volts for 
Their speed of operation is 


operation. 


FIG. 7.—GILL SELECTOR. 


about eight seconds, irrespective of the 
location of the station. The selector is 
sealed and cannot be opened. Repairs 
are cared for by substituting new ap- 
paratus and returning that out of 
order. 

Both the above types of selector will 
operate on considerably less than the 
ten milli-amperes given above, but that 
figure is the customary one used in 
figuring such circuits in order to make 


FIG. 8.—CUMMINGS-WRAY SELECTOR. 


sufficient allowance for the line leak- 
age which occurs in wet weather. 

The only successful multiple-call ap- 
paratus in service is the Cummings- 
Wray selector. This is based on the 
principle of synchronous clocks. It, of 
course, has the objection that all clocks 
on the circuit must be wound once a 
week. Nevertheless it is in use to a 
considerable extent in the West, 
although the indications point to a dis- 
continuance of this system of calling. 

The circuit operation of this system 
has already been described. The actual 
apparatus consists of an electrically 
controlled clock mechanism and a num- 
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ber of ordinary telephone relays. 
These all have to be adjusted occa- 
sionally. Local battery is installed in 
the selector set for their operation. 

After the dispatcher has pressed the 
keys he wishes and operated the start- 
ing key, the clock mechanism revolves 
the contact arm around the circle of 
contacts, completing the revolution in 
one minute. The first stations are, 
therefore, called more quickly than the 
last ones. The bell rings until stopped 
by the way-station operator The cur- 
rent taken by each selector is one milli- 
ampere at six volts. 

With the apparatus outlined above, 
it is possible to operate a train-dis- 
patching system by telephone, but in 
case of storms, line breaks and other 
troubles it is desirable to be able to 
make simple tests and patches on the 
circuits. It is also desirable to be able 
to use several circuits through the same 
office. How this is done will be taken 


up in the next chapter. 


(To be continued.) 
———_s»-- oe ___ 


Public Service Rates and the Investor. 

Prof. Dugald C. Jackson of Boston, 
the well-known consulting electrical 
engineer, gives the following clear ex- 
planation of the difference between 
the ordinary manufacturing corpora- 
tion and the public-service company 
in regard to the apparent interest 
rates on the money invested in the two 
different types of enterprise. He says: 

‘‘Interest on the investment has a 
much larger influence on the rates of 
a public service corporation than or- 
dinary mercantile experience might 
lead one to believe. Merchants, bank- 
ers, and other business men expect to 
turn over their capital every year, and 
it 1s not unusual in mercantile bus- 
iness to turn it over several times a 
year. This reduces the proportion 
with which the interest on investment 
enters the prices which must be 
charged to customers, because the in- 
terest is spread over sales aggregating 
from one to many times the amount 
of the capital. In most manufacturing 
branches it is likewise common to turn 
out annual product of value greater 
than the capital invested. If the value 
of product made and sold in a year is 
twice the amount of the invested 
capital, it is obvious that ten per cent 
profit on the value of the product, 
earned above all manufacturing costs 
and charges, means twenty per cent 
profit on capital. 
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“On the other hand, most public- 
service companies are situated under 
conditions’ quite the contrary from 
those pertaining to the projects of gen- 
eral business and manufacturing. In- 
stead of making a gross annual income 
equal to or exceeding the capital in- 
vestment, an electric hght company 
ordinarily must expend a sum of 
money in establishing its plant and 
business which is not less than three 
or four times the annual gross income 
that it may expect to receive, and 
which must often be from four to six 
times the gross annual income. This 
at once multiplies the influence which 
interest on capital exerts when charges 
for service are to be determined, which 
is exactly the contrary of the condi- 
tions which pertain in most of the 
branches of general business and man- 
ufacturing. A public-service corpora- 
tion of this character, therefore, can- 
not do business on the usual margin 
of general ‘manufacturing profit’ and 
live; but a larger proportion of its an- 
nual gross income must inevitably be 
available for meeting the demands of 
interest, or the project will fail.” 


—___#4---@—__—_— 
Boats to Be Equipped with Wireless 
Apparatus. 

In accordance with the recent act re- 
quiring sea-going vessels to be equipped 
with wireless a number of sets are to 
be installed. on vessels of various lines. 
The United States Wireless Telegraph 
Company’s system will be placed on the 
following: 

The Havana Coal Company’s Ber- 
windwale and Berwandmoon; Sudden 
& Christensen’s Norwood and Cephalis; ` 
the Pacific Navigation Company’s Yale 
and Harvard; J. Homer Fitch’s Carlos; 
Marquette & Bessemer Company’s car 
ferries, No. 1 and No. 2; the American- 
Hawaiian Steamship Company’s Hono- 
lulian and the Union Oil Company’s 
Whittier, Roma and Thomas. Arrange- 
ments for other steamers are being made. 


— 


Wireless Record at Sea. 

In his recent wireless experiments 02 
board ship, Marconi succeeded in re- 
ceiving messages from the Clifden and 
Glace Bay stations at a distance of 3,500 
miles, in daylight. A kite was used 
to support the aerial. The greatest 
previous distance for reception of wire- 
less messages on board ship in the day- 
time was only 1,750 miles, or half the 
above. 
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FINANCIAL REPORTS OF ELEC- 
TRICAL COMPANIES. 


NORFOLK & PORTSMOUTH TRACTION. 

The report of the Norfolk & Ports- 
mouth Traction Company for the month 
of August and two months ended <Au- 
gust 31, compares as follows: 


1910 1909 
August BOSS 2... cece ccc eee $188,834 $174,211 

Expensëės 24584845660 erisso sey 100.500 96,: 
August net .....ssssosssesena 88,334 77,874 
Charges, taxes, etc............. 64,865 63,118 
August Surplus ...........-.. 23,469 14,756 
Two months’ gross............. 355,732 354,438 
Expenses ...ccceccceecsccccucas 207,553 197,499 
Two months’ net ...........-. 178,179 156,938 
Charges, taxes, etc............. 131,442 126,469 
Two months’ surplus......... 46,737, 30,469 


AURORA, ELGIN & CHICAGO. 
The report of the Aurora, Elgin & 
Chicago Railroad Company for the 


month of August and two months end- 


ed August 31, compares as follows: 


1910 1909 
August ZroSS ............2.055, $178,730 $163,698 
Expenses ..... ccc cece ccc eeee 87,476 76,448 
August met ...... ccc cece eae 91,254 87,250 
Charges and taxes............. 33,039 29,351 
August surplus .............. 58,214 57,599 
Two months’ gross............. 361,117 331,312 
Expenses wees eee tee eee ee en eas 175,088 154,343 
Two months’ net ............ 186,029 176,969 
Charges and taxes.............. 65.608 58,250 
Two months’ surplus........... 120,421 118,719 


EDISON ELECTRIC ILLUMINATING COMPANY 
_ OF BOSTON. 

The annual report of the Edison Elec- 
tric Illuminating Company of Boston 
for the year ended June 20, 1910, com- 
pares as follows: 


č 1910 1909 
noe Wiha wee enc a aed eowewhen $4,709,456 $4,111,342 
ee NEREA TS N *2,688,720 *2,766,029 
Mec ee 2,020,736 1,345,313 
fiscellaneous income ...... $0,202 45,360 
i Total income erasers. 2,109.938 1,390,673 
meent A EEE E arg ue ce 166,777 86,846 
i BIANCO ois ieiv ies dobbs 6 alee 1,934,161 1,303,827 
iscellaneous charges ..... 85,511 20,797 
Bees. reer eee ... 1,848,650 1,283,030 
ONS suo caution e Gk ea eed 1,555,596 1,424,389 
Surplus | 16 yt <vaiacn ate den da 293,054  +141,359 


*By change in bookkeepi 
1 ping, charges for de- 
Preciation in 1909 and 1910 were not included in 
vperating expenses as in former years. 

t Deficit. 


INTERBOROUGH RAPID TRANSIT. 

A report recently prepared by the 
Officials of the Interborough Rapid 
Transit Company, of New York City, 
shows among other things that the com- 
bined subway and elevated lines car- 
ried nearly 300,000,000 more passengers 
from July, 1909, to July, 1910, than the 
elevated did for the same period the 
year before the subway was opened. 
The table for the past five years is as 
follows: 

PASSENGERS CARRIED. 


Year, Subway. Flevated. 

NOOR ice ace etree Sue fh oases 137,919,632 257,796,754 
TOT eee a aean eee 166,363,611 282,924,273 
DOS AEE nie toca death ots O 200,439,776 282,845,864 
DO Dari ai thea tee fe oedek oh teeta bata 238,439,146 276,250,196 
ED C ihe a tel teas oe 268,962,115 293,826,280 


AMERICAN TELEPHONE AND TELEGRAPH. 
The American Telephone and Tele- 
graph Company and associated holding 


and operating companies, not including 
connected, independent, or sublicensed 
companies, report for the eight months 
ended August 31, 1910, with all dupli- 
cations, including interest, dividends, 
and other payments to the American 
Telephone and Telegraph Company ex- 
cluded, compared as follows: 


1910 1909 

CROSS: nade sinner e eE es $198,095,987 $96,699,882 
Expenses and taxes...... 40,482,249 36,268,757 

Balance ...... cece eee 67,613,738 60,431,125 
Maintenance and depreci- 

AQUI. CY Seed ouch ae eas 35,025,826 29,399,582 

Net arse ok nd na ee RRO 32,587,912 31,031,543 
Interest ..ccsccssaececeess 7,560,171 7.144, 184 

SUTDMIS. snarer enn iais 25,027,741 23,887,359 
DividendS see ease Bess 16,841,531 15,909,690 
SUPPIUS: vosas dada shes s 8,186,210 7,977,669 


The unexpended portion of the pro- 
vision made for depreciation for the 
first eight months of 1910 was $13,122, 
136, which is not counted as profits, but 
remains as a reserve for future replace- 
ments. 

The report of the American Tele- 
phone and Telegraph Company for the 
quarter and nine months ended Sep- 
tember 30, 1910, compare as follows: 


1910 1909 
Dividends .........ccceceeee $4,913,072 $3,912,697 
Interest other revenue...... 2,659,636 2,825,841 
Telephone traffic............ 1,037,738  1,095.710 
Real estate oo... cc cee ewes 24,303 23,375 
Other sources .........0.22. 80,867 254,957 
Total atta pe benas et ten.s §,714,616 8,112,585 
Expenses 6s vseiek. es oe eka anes 884,416 603,016 
NOU EE Bo pw ore Peds nt 7,830,199 7,509,562 
Intërest ie cea seeds Coan 1,249,941 1,536,138 
SUP PIS: Seeing Wal raea 6,580,259 5,973,424 
Dividends ....... cc cece eee eee 5,197,085 4,332,467 
SUPPIUS: veer suse kaea 1,383,220 1,640,958 
January 1 to September 30: 
1910 1909 
Dividends ...............6. $14,115,398 $11,036,612 
Interest other revenue..... 8,311,128 7,980,364 
Telephone traffic ......... 3,602,966 3,184,839 
Real estate ............... 73,045 72,866 
Other sources ............. 207,973 1,050,728 
Total eeir measer ana E ie 26,310,511 23,325,410 
Expenses ......cceeceeeeee 2,578,901 1,829,969 
INC east OLR ie dies Gao es 23,731,609 21,495,441 
Interest 46. 24.5.4-esa Gu wees anes 3,836,296 5,428,761 
Surplug -ee caee eek eee ee ee 19,895,313 16,066,679 
LividendS ......ccccc encase 15,549,388 11,963,758 
Surplus 6:06 600 oe bas ea ew 4,345,925 4,102,921 


American Telephone and Telegraph 
Company reports for three and nine 
months ended September 30: 


1910 1909 
Three months’ net........ $ 7,830,199 $ 7,509,562 
Nine months’ net......... 23,731,609 21,495,441 


American Telephone and associated 
companies report for eight months end- 


ed August 31: 
NEE carora int $32,587,912 $31,031,543 


CHICAGO & MILWAUKEE ELECTRIC. 

The Chicago & Milwaukee Electric 
Railroad reports for the three months 
ended August 31: Gross, $331,970; net, 
$150,432; other income, $263; total in- 
come, $150,695; taxes, interest. on re- 
ceivers’ obligations, ete., $44,297; bal- 
ance, $106,398. 

The forthcoming Chicago & Milwau- 
kee Electric reorganization announce- 
ment is likely to include a $3,000,000 
bond issue covering $1,080,000 Illinois 
division underlying issue overdue, also 
receivers’ certificates and other obliga- 


tions. 
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AMONG THE CONTRACTORS 


AND SUPPLY MEN 


To know what is going on among the men 
who do things and those who supply the mate- 
rial for the doing is always interesting. The 
actual happenings of the day with the contrac- 
tors and the men who furnish them with supplies 
of all kinds, accurately reported from all parts 
of the country, is the object of this department. 


LIN. M. BROWN, Greenville O., was 
awarded the contract for wiring the 
town hall at Ansonia, O. 


LOVE BROTHERS, Aurora, Ill., se- 
eured the contract for the fixtures for 
the new lighting system to be installed 
in Peru, Ill. 


THE MONARCH ELECTRIC COM- 
PANY, Kansas City, Mo., has been 
awarded the contract for furnishing 
electrical supplies to the penitentiary 
at Leavenworth, Kans. 


A. E. MURRAY of Grand Forks, 
N. D., announces that he will re-enter 
the electrical supply business. The 
business will be conducted on a larger 
seale than the one was which he dis- 
posed of some time ago. 


THE LLOYD LIGHTING COM- 
PANY, Oneonta, N. Y., was recently 
formed to deal in lighting appliances 
and supplies. The directors are John 
F. Lloyd, Clarence C. Miller and Chaun- 
cey W. Herrick, all of Oneonta. 


THE CENTRAL MACHINE & RE- 
PAIR COMPANY, Portsmouth, O., will 
be conducted by Geo. Youngman and 
Edward Stevens, who purchased the 
business from Mr. Brunner. Mr. Brun- 
ner recently left Portsmouth, sailing 
for Europe. 


THE HENLEY ELECTRIC COM- 
PANY, Bloomington, Ind., has com- 
pleted a $5,000 contract at the new 
Science Building of the Indiana Uni- 
versity. The Company has in addition 
finished several other contracts and has 
been awarded one amounting to $2,000 
by the Hotel Tourner. | 


WAITT & SOCKETT, of Lynn, Mass., 
recently rewired Abbott Hall at Marble- 
head, Mass., and are also installing new 
lamps. The auditorium will be 
equipped with tungsten lamps. 

The stage has been equipped with 
new footlights and the exits with 
tungsten lamps, as a separate circuit. 
A new and complete switchboard will 
be installed, and in addition to other 
lighting, there have been fourteen four- 
watt tungsten border lights placed over 
the stage. 
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New Electrical and Mechanical Apparatus and 


An Innovation in Small Switchboard 
Construction. 

A novel type of small telephone 
switchboard capable of being not only 
easily increased in capacity but at the 
same time readily convertible to suit 
various service conditions has made its 
appearance on the market. 

The telephone company that operates 


CONVERTIBLE SWITCHBOARD—FLOOR TYPE. 


a small exchange is confronted with 
the problem of selecting a switchboard 
of the proper style and capacity that 
will meet their service conditions at 
the present time as well as in the fu- 
ture. This problem has been all the 
more perplexing when the telephone 
company is unable to determine with 
any degree of accuracy what their fu- 
ture requirements might be. Thus they 
have often found it necessary to either 
purchase a switchboard that might 
serve for only a short time and then 
discard it, or they might find at a later 
date that they had purchased a 
switchboard of such a large size that 


‘Appliances. 


they would never be able to make full 
use of the same. 

This and other problems have been 
very cleverly solved by the Western 
Electric Company with the design of 
its new unit type switchboard. It 
will be noted from the illustrations 
that this switchboard is built up of 
several separate units, comprising the 


following: Top units, line units, cord 
units and supporting units. 

As the telephone company’s require- 
ments increase, so can the switchboard 
capacity be increased, and at all times 
the telephone company has a minimum 
investment. 

The top units can be supplied with 
either a hand telephone set or a sus- 
pended transmitter. The line units 
can be supphed with either self-restored 
jacks and signals. manually-restored 
drops and jacks, ringers, through toll- 
line apparatus, ete. The cord units can 
be supplied with either listening jacks 
and supervisory drops or ringing and 


listening keys and supervisory drops. 
They can further be furnished with the 
following different features: Single 
supervision; single supervision, non- 
hang-up; single supervision, non-ring- 
through, non-hang-up. 

The supporting units can be sup- 
plied of three general kinds: For wall 
type of switchboard; for floor type of 


CONVERTIBLE SWITCHBOARL’ FOR WALL SERVICE. 


switchboard 
switchboard. 

Many small switehboards are located 
in business places or private homes, 
where the operator has other duties to 
perform. Under such conditions a wall 
type of switehboard, equipped with a 
hand telephone set, is found the most 
desirable. 

As the telephone company’s business 
increases the operator may be required 
to be seated at the switehboard the 
greater part of the time, and, there- 
fore, a floor or desk type of switch- 
board having a suspended transmitter 
is quite essential. 


; and for desk type of 


“Mol. 
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With the sectional unit scheme, a 
switchboard cannot only be increased 
in capacity. but it also can readily be 
converted to any desired type. 

There are many hundreds of switch- 
boards that are capable of giving sev- 
eral years of good service that are 
stored away because the telephone com- 
panies have no further use fo'r them, 
since they no longer fit in with the new 
order of things. Such switchboards 
are unquestionably a bad investment, 
because the telephone company did not 
realize the full value from the same. 
On the other hand, this new unit type 
of switchboard would be a good in- 
vestment, since on account of its elas- 
ticity a place of service could always 
be found either in the whole or in part. 

All of these units a're especially de- 
signed so that they can be easily as- 
sembled and installed with unskilled 
help. Serew-type of terminals are pro- 
vided for all of the line wire connec- 
tions. All electrical connections be- 
tween units are automatically made 
hy means of the machine screws that 
hold the various units together, thus 
it is impossible to connect them up 
wrongly. 

The design of this switchboa'rd has 
been carried out in a very comprehen- 
sive manner. This series includes a 
total of thirty different units, which 
enables the telephone company to meet 
every legitimate condition. 

eae 


Galveston-Houston Electric Railway 
Car Order. 


An order for twelve interurban cars 
for the Galveston-Houston Electric 
Railway has been placed by the Stone 
& Webster Engineering Corporation. 
It includes ten passenger cars and two 
express cars, all to be built by the Cin- 
cinnati Car Company. 

The passenger cars are fifty-two feet 
over all, and will seat fifty-four pas- 
sengers. They are for single-end opera- 
tion and are provided with smoking 
compartments, 

They will be mounted on Baldwin 
M. C. B. trucks, having Symington ball- 
bearing center plates and steel wheels 
with a whee? base of six feet. General 
Electric equipments with automatic re- 
lay type “M” control will be used. 
The air brakes will be of the Westing- 
house type. 

The equipment of the express cars 
will be similar, but they will be de- 
signed for double-end operation. 


A New Panel-Board Type of Remote- 
Control Switch. 

The utilization of the remote-control 
switch is limited only by the ingenuity 
cf the inventor end the mechanic te 
discover opportunities for the adapta- 
tion of this very satisfactory means of 
controlling a group of lights or motors 
from one or more distant points. The 
reliability of remote-control devices has 


REMOTE-CONTROL SWITCH MOUNTED ON 
REAR OF PANEL. 


been well established and their appli- 
cation has been endorsed by the most 
successful engineers and the most criti- 
cal of examining boards of fire under- 
writers. 

In line with the development of this 
character of apparatus the Hart Manu- 
facturing Company, Hartford, Conn., 
to whom is due large credit for the 
successful application of remote-control 
devices, has placed on the market a 
new panel-board type of remote-con- 
trol switch. The accompanying illus- 


REMOTE-CONTROL SWITCH MOUNTED ON 
FRONT OF PANEL, 


trations show the switch mounted for 
baek connections and also a switch 
n:ountel on a Jront connected panel 
board. 

The control solenoids and locking 
mechanism are located in a cast-iron 
base. The locking device is practically 
frictionless and is so designed as to 
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be absolutely reliable. The switch. is 
neat in appearance, takes up but a 
small Amount of space and can be 
mounted in any position. The spacing 
of the laminated brush contaets are 
such that it does not necessitate any 
deviation from the standard spacings 


.of the buss bars in mounting the switeh 


on the panel. 
— aema 


Georgia Railroad Installs Telephọne. 

The first step in the south of a move- 
ment which is gradually spreading 
over the country today has recently 
been accomplished on the Georgia Rail- 
road. Telephone equipment has been 
installed over practically the whole of 
this road to replace the familiar tele- 
graph for train dispatching. 

The line from Augusta to Atlanta, a 
distance of 171 miles, is equipped with 
twenty-eight regular stations and five 
siding telephones. The line from 
Camak to Macon, a distance of seven- 
ty-four miles, is equipped with twenty 
regular stations. 

A heavy copper telephone circuit of 
wire weighing 210 pounds to the mile 
is installed, and over this the train- 
men and operators obtain a grade of 
transmission of speech which is even 
superior to that given on commercial 
long distance connections. 

The way stations on the Georgia Rail- 
road are equipped with flexiphones, a 
convenient design of telephone arm 
which permits the instrument to be 
swung back against the wall or rotated 
in vertical and horizontal planes. Test 
boards are located at regular intervals 
along the line to enable all the ordì- 
nary tests usually made on a circuit of 
this character to be accomplished. 

The telephone method of handling 
train movements is installed on _ be- 
tween 25,000 and 30,000 miles of rail- 
road in the United States and is rapid- 
ly spreading. It has been found to be 
absolutely safe, as well as much quicker 
than the telegraph. The ability of 
anvone to receive messages transmitted 
in this fashion ìs a strong advantage. 
The use of portable telephone sets on 
trains forms a feature which 1s rapidly 
becoming invaluable to the operating 
railroad man. 

The telephone equipment which has 
been installed on the Georgia Rail- 
road was purchased from the Western 
Electric Company, which has supplied 
over ninety per cent of this type of 
apparatus now in use in the United 
States. 
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Electrolytic Lightning Arresters. 

Many devices have been placed on 
the market for the protection of elec- 
tric equipment from abnormal voltage 
on the line, due to lightning or any 
other cause. A most effective piece of 
apparatus devised for this purpose is 


that type of lightning arrester which, 


depends upon the safety-valve action 
of a film on an aluminum plate. This 
type is commonly known as the elec- 
trolytic arrester and, in practice, con- 
sists of nested aluminum trays filled 
with electrolyte and submerged in oil. 

The electrolytic lightning arrester 
very closely resembles in action a re- 
lief or safety valve. The horn gaps 
which are between the arresters and 
the line break down on over voltage 
and if this voltage amounts to over 
approximately 330 volts per tray, a 
free passage through the film from tray 
to tray and thence to the ground is 
provided. When the voltage drops to 
normal, which is below the critical volt- 
age of the tray, the apparent resistance 
of the film reasserts itself and the flow 
of the current is cut down so that the 
horn gaps disrupt the are and all 
further flow of current ceases. 

The nested trays are placed in oil- 
filled, welded steel tanks, which, for 
22,000 volts and above are built with 
cast covers and outdoor terminals, so 
that the entire arrester can be placed 
outdoors. The complete arrester con- 
sists of four tanks mounted on an in- 
sulated platform for ungrounded neu- 
tral service, and three tanks ground- 
ed for grounded-neutral service. For 
13,200 volts and under the arrester is 
arranged for indoor service only, as 
the horn gap setting is so small that 
much more effective service is obtained 
when the arrester is housed. For the 
lower voltages the general arrangement 
of trays is the same, but a smaller num- 
ber of tanks is used. 

Since, when the electrolytic type of 
arrester is allowed to stand without 
current passing through it, the film on 
the plates dissolves, it is necessary to 
periodically pass current through the 
arrester in order to keep the film in 
the best condition. This prevents an 
abnormal rush of current when the ar- 
rester discharges after a long period of 
idleness. 

The rate of dissolution of the film 
depends upon the kind of electrolyte 
used and the temperature. There are 
two kinds of electrolyte made by the 
Westinghouse Electric & Manufactur- 


ing Company, Pittsburg, Pa.; one which 
requires that the horns be bridged 
daily to pass current through the ar- 
resters, and the other which requires 
that the horns be bridged only every 
seventh day. The latter electrolyte 
has been known to stand without cur- 
rent for very long periods during cold 
weather, and when the horns are 
bridged no undue rush of current fol- 
lowed. 

When arresters are bridged at nor- 
mal voltage, a bluish, crackling static 
are indicates the normal condition of 
the arrester. If the arc is reddish and 
fluffy, and rises high on the horns, it 
is evident that the bridging of the 
horns has heen deferred too long a 
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ting closely to the bottom of the tank. 
Kach section when filled with electro- 
lyte can be easily handled without dan- 
ger of upsetting it. The electrolyte is 
poured into the trays by means of a 
measuring cup, which contains the cor- 
rect amount of liquid for each tray. 
When a section of trays is filled the 
electrolyte is plainly visible. 

All parts of the supporting frame 
directly in contact with the trays are 
made of the best grade of porcelain; 
hence, any danger due to burning sup- 
ports, which is hkely to be present in 
case wood is used, is entirely elimi- 
nated. 

If, when the horn gaps are set to 
get the maximum protection from the 
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INSTALLATION OF ELECTROLYTIC LIGHTNING ARRESTER. 


time, and it will take a short period 
before the arc comes down to normal. 

The horn gaps and bridging device 
are mounted on a two-inch pipe frame, 
to which is also attached the transfer 
switch used for interchanging a ground 
and phase tank on ungrounded neutral 
arresters. The bridging device is very 
simple and can be operated from 
either end. 

As the voltage increases the number 
of trays in the arrester also increases. 
Hence, for a higher voltage, if the 
trays were all built in a continuous 
structure, it would be very awkward 
to handle and require considerable 
overhead room when installed indoors. 
For this reason, on all arresters above 
13,200 volts, the Westinghouse tray 
structure is built up into sections con- 
taining not over fifty trays, which slide 
into place, one above the other, between 
guides supported by a base casting fit- 


arrester, a ground on one phase occurs, 
the horn gaps connected to the other 
phases will discharge until the line is 
cleared, or is thus subjected to a con- 
tinuous discharge that may last a long 
time. The Westinghouse arresters are 
designed with large tanks holding suf- 
ficient oil to absorb the heat of a con- 
tinuous discharge lasting over a con- 
siderable period. 

The tanks are built large on the 
diameter so that the clearance between 
the top tray and tank where the maxi- 
mum voltage exists provides a good in- 
sulation factor of safety. 

AE ts eben ee 

Electromagnets for Sugar Crushers. 

E. A. Sammons, of New Orleans, La., 
has devised an electromagnetic attach- 
ment for sugar-cane crushers, which at- 
tracts and holds any piece of iron or 
steel which otherwise might get into 
the machinerv with the cane. 
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GREAT BRITAIN. 


(Npecial Corrceapondence. ) 


LONDON, OCTOBER 7.—Competition between electricity and gas 
in London has never been so keen as it is at present, and the ad- 
vertising efforts on both sides are most instructive. In many 
places may be seen, almost side by side, the legends that “gas 
is cheaper than electricity,” and also “electricity is cheaper than 
gas:” the effect upon the minds of the ordinary public being no 
doubt rather amusing than convincing. A curious instance of the 
lengths to which the competition has gone occurred at Islington, 
where some: of the corporation’s metal filament lamps used for 
street lighting, have actually been removed by employes of the gas 
company, for testing, it is said. Obviously, for whatever the purpose, 
the act was grossly illegal, and although an apology has been 
tendered, it would not be surprising if an action were instituted. 

A company has been formed to work the system of telephoning 
to and from trains while in motion, which was referred to in these 
notes a short time ago. The London, Brighton & South Coast 
Railway has decided to fit the system to one of its express trains. 
The invention is now known as the railophone. 

It is stated that a system of wireless communication on the 
Fessenden system, is to be installed between Great Britain, Canada 
and the West Indies. A speed of 250 words per minute is said to 
have been achieved with the Fessenden system and, due to this, the 
figure of one cent per word has been mentioned as the probable 
tariff. 

The Postmaster General is continually engaged in legal fights 
with local authorities, especially in the Greater London area, 
upon the question of whether telephone wires should be placed 
underground or Overhead. Where a local authority objects to poles, 
the point is referred first to the County Court, and then, if necessary, 
to the arbitration of the Railway and Canal Commissioners. It is 
very seldom that the Postmaster General loses. Recent cases have 
arisen at Croydon and Tottenham, while the Fenekley Council has 
this week referred a case for the decision of the local court. 


While subscribers complain of the high cost of the telephone service . 


of this country, the local authorities, who frequently take the lead 
in these complaints, have no compunction in increasing the capital 
cost of providing that service by insisting upon underground wires. 
Although there is a company in the north of England doing 
very well, generating electricity by means of waste heat from fur- 
naces, a great deal of progress in this direction has not been 
made in England. The West Hartleport Corporation, however, pro- 
poses to utilize the waste heat from some local furnaces and to 
erect a new power house at a cost of about $100.000 for the 
purpose, The present steam plant at the corporation's existing 
power house would be used as a reserve. The Electricity Com- 
mittee has unanimously approved the proposal, and, should it pass 
the Corporation, then the price for the use of the waste heat will 
probably be a supply of power to the iron works in question. 


CONTINENTAL EUROPE. 
(Special Correspondence.) 

Paris, OCTOBER 7.—The Southern Railroad Company of France 
is taking measures to apply electric traction on one of the sections 
of the Bayonne-Toulouse line. The section lies between Tournay 
and Capvern, and owing to the heavy grades on this part of the 
road, there is considerable difficulty in carrying on the traffic. A 
Special type of steam locomotive had to be used here. It was 
decided not long since to equip the section so as to allow of using 
electric locomotives as well as motor cars, and the single-phase 
system will be used. Substations along the line will furnish cur- 
rent at 12,000 volts to the trolley wire, and the locomotives will 
carry transformers for reducing the voltage for the motors. It 
is intended to use 1,200 horsepower locomotives of ninety tons as 
Well as motor cars carrying four 125-horsepower motors. The 
company expects to erect three hydraulic plants, which will fur- 
nish three-phase current upon the power lines running to the sub- 
stations, at 55,000 volts. One of the turbine stations will be 
located at Eget, where an artificial basin can furnish a fall of 
(00 meters. The second plant will be erected at Pierrefitte, and 
the third at Eaux-Chandes. 

Among other electric traction projects in France, I note a 
twenty-two-mile electric railroad, which will run from Belfort to 
the town of Lure, as well as the tramway line to be built in the 
Jura region between Morez and Longchaumois. 

It is expected to obtain about 25,000 horsepower from Silser 
Lake, in the Upper Engadine, Switzerland, and a commission has 
been appointed for the purpose. A turbine plant will likely be 
erected in the Bergel valley. Power lines will run to the Engadine, 
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the Graubunden canyon and also give a supply for the Rhiitische 
railroad. 

A project is on foot in Germany for using the Saarbruck mines 
in order to give a current supply upon a network of lines. A 
syndicate is to be formed which includes the mining company and 
the Allgemeine Electriciits Gesellschaft of Berlin, and this latter 
is to install the plant. It is intended to erect a network of power 
lines, which will give current over a sixty-mile radius in the 
Rhine province and the Palatinate. 

The Turkish Government is making arrangements with the 
Marconi Company for a wireless telegraph station to be erected 
at San Stefano. It is also intended to use wireless outfits upon 
eleven of the battleships. The Italian Government is to install 
six wireless posts in the colony of Benadir. The Compagnie Fran- 
caise, of Paris, has recently installed a wireless station of some 
size at Barcelona. 

A light electric railway will be run from Rome to Anticoli 
and Frosinone, a distance of eighty-five miles. It will have a 
branch running to Frascati. The electric tramway and the electric 
lighting companies of Leghorn are taking measures to install elec- 
tric traction on the present steam railroad which runs from Pisa 
to Marina, and have already purchased this line. . 

In Russia there will be built an electric traction line between 
Sebastopol and Alushta. A project is also on foot for an electric 
railroad from St. Petersburg to Imatra, and the current will be 
supplied by a hydraulic plant. A. DE C. 


CANADA. 
(Special Correspondence.) 

OTTAWA, ONTARIO, OcToRER 15.—The proposal to reduce 
the telegraph rates in Canada to twelve cents for the ten- 
word telegram now charged twenty-five cents, will involve a long 
drawn out fight with the telegraph companies. The question of a 
uniform rate for all over Canada has also been considered but 
such a radical change is not deemed advisable at the present time. 


The president of the Montreal Street Railway has notified the 
civic officials that he would recommend that the shareholders of the 
company sell out as soon as the city is prepared to take over the 
property. No price was suggested, but it is rumored that the com- 
pany will demand $150 per share, which is now quoted at $128 on the 
Toronto stock market. A vote of the people will probably be taken 
on the question of buying ‘out the street railway system. 


Advices from the city of Winnipeg state that representatives 
of various municipalities throughout the province of Manitoba 
have requested the Government of that province to secure a power 
site, install a plant, operate it and sell electric power to munici- 
palities at cost. Should the Government be unwilling to do this. 
then it will be asked to investigate the question and guarantee 
the bonds of a strong company, and secure from it a guarantee 
that it would supply the power desired at a reasonable price. 


In December next, the city of Toronto will take the first step in 
a movement to secure control of the radial railwavs entering the 
city. The franchise of the Mimico branch of the Toronto & York 
Radial Railway will expire December 31. 1911, and under the 
terms of that franchise, the city has the right to take over the 
portions of the line within the city limits, upon giving two months’ 
notice. If the city is successful in the attempt, it may be only 
the beginning of a movement looking toward the control of all the 
radial systems entering Toronto. 


Tne Shawinigan Power Company is now said to be nearing 
a merger with the Montreal Light, Heat & Power Company, what- 
ever may be the outcome of the struggle for the control of the 
Montreal Street Railway. The report says that the flotation will 
be proceeded with shortly, despite the recent outburst in Montreal 
of a popular opposition to mergers. The Montreal Power and the 
Canadian Power people are quietly biding their time until the 
annual meeting of the Street Railway Company next month. It is 
generally conceded that the latter concern is in command of the 
situation. 

C. H. Cahan, of Montreal, president of the Western Canada 
Power Company, of Vancouver, B. C.. says that the provisional 
plant of the company is operating splendidly, and that by May 
1, next, the company expects to be in a position to supply more 
than 20.000 horsepower to Vancouver and New Westminster. The 
company is receiving many requests for power from American 
manufacturers, who propose establishing branch factories in Van- 
couver and vicinity, in order to obtain more easy access to the 
markets of British Columbia and Western Canada generally. A 
Pittsburg syndicate is asking for power for an industry employing 
1,500 skilled workmen. W. 
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MEXICO. 
(Special Correspondence. ) 


Mexico City, MEX., OcTroBER 10.—La Tula Mining Com- 
pany has installed ten additional motors for operating the machinery 
of its mines and mills in the Guanajuato district. It now uses about 
400 horsepower of electrical energy which it obtains from the 
transmission line of the Guanajuato Light and Power Company. 

The Mexico Light and Power Company will extend its trans- 
mission line from Pachuca to Capula, State of Hidalga, in order to 
furnish power for the mines and mill of La Cruz Mining Company. 
The latter company will install a complete electrical equipment in 
order to be ready to take the power as soon as the extension of 
the transmission line reaches there. It is probable that other 
mines and industrial plants will also take power from this trans- 
mission line, 

The Amajac Mines Company, of Hostotipaquilla, State of Jalisco, 
has contracted with the Chapala Hydroelectric and Irrigation Com- 
pany, of Guadalajara for 200 horsepower to operate its mill and 
taken an option for 800 horsepower additional for future needs. 
The transmission line of the Chapala Hydroelectric and Irrigation 
Company will soon be in operation to this district. 

It is announced that F. T. Snyder, of the Metallurgic Engineer- 
ing Company, of Chicago, will install a plant in Mexico for roasting 
copper ore with electric heat, generated by water power. Much 
interest is taken in mining circles of this country in the proposed 
experiment, 

The Aguacate Mines, Inc., an American corporation, is install- 
ing a large hydroelectric plant on the Rio Grande, near San Jose, 
Costa Rica, and will construct a transmission line from the plant 
to its mines, a distance of twenty miles. The plant will have a 
capacity of 5,000 horsepower. 

The Abangarez Gold Fields, of which Minor C. Keith, of New 
York, is president, is installing a 3,000-horsepower hydroelectric 
plant on the Gaucimal River in Costa Rica, and wil! construct a 
transmission line eleven miles long from the plant to its mines, D. 


COMMISSION NEWS FROM NEW YORK. 


(Special Corrcspondence.) 


The New York Public Service Commission, Second District, 
has authorized the Huntington Light and Power Company to exe- 
cute a mortgage for the sum of $250,000 and to issue bonds to the 
amount of $98,000 and additional capital stock to the amount of 
$2,000. The proceeds are to be used for the discharge of outstand- 
ing obligations to the amount of $86,000, the improvement of plant 
and distributing system $14,000, and $42,000 to purchase the out- 
standing bonds of the Huntington Gas Company at a price not to 
exceed seventy. 


The Commission has received an application from the Hudson 
River & Eastern Traction Company for authority to issue $50,000 
of additional common stock and $850,000 additional first-mortgage 
bonds. The company is now engaged in operating an electric 
railroad in the town of Ossining and imtends to complete the con- 
struction of its line from its present terminus in the Camp Woods 
in the town of Ossining to the village of White Plains, a distance 
of approximately fourteen miles, exclusive of sidings. It is stated 
this will require an expenditure of $621,000. 


The Commission has also received a complaint from the Lycom- 
ing & New Haven Telephone Company against the New York Tele- 
phone Company. The former company owns and operates a telephone 
line from Lycoming in the town of Scriba to Dempster in the town 
of New Haven in the county of Oswego. The line in question is about 
six miles in length. It is alleged that the New York Telephone 
Company has neglected and refused to allow patrons and sub- 
scribers of the complainant’s line to use the lines of the New York 
Telephone Company through and beyond the switchboard of the 
complainant at Lycoming, although requested to do so. It is 
stated that the New York Company refuses to grant the service 
unless the complainant company will pay to the New York Tele- 
phone Company the sum of $3.00 per subscriber in addition to the 
tolls exacted by the New York Telephone Company, and in addition 
the New York Telephone Company demands that the complainant 
shall buy the stock of certain dissatisfied stockholders. 

A preliminary hearing upon the complaint of residents of Albany, 
N. Y., has been given by the Commission, relative to the matter of 
a proposed scientific schedule of rates for electric power and gas 
to be charged by the Municipal Gas Company of that city to be 
submitted later. The complainants contended that the earnings of 
the company in question were far greater than they should be and 
stated that ten or twelve per cent upon the money invested should 
be sufficient for the Municipal Gas Company to charge. The matter 
will be further argued on October 24. 

The practice of gas and electrical corporations in exacting 
deposits of consumers as security for the payment of bills is to be 
regulated by the Public Service Commission. A notice has gone 
out to all the companies of a hearing to be held in Albany on 
November 1, at which will be discussed the rules and regulations 
proposed to be adopted. 

Authority was granted by the Commission to the Northern 
Power Company of Potsdam, St. Lawrence County, to begin con- 
struction and exercise franchise for the supplying of electricity 
in the village of Richville, St. Lawrence County. 
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LIGHTING AND POWER. 


(Special Correspondence.) 


SHELBYVILLE, DEL.—Work has been started here on a new 
ice and electric light plant. 

GILBERT, MINN.—Bonds for $25,000 have been voted for an 
electric light and sewer system, P. 

MARION, IND.—The construction of a municipal light plant is 
contemplated by the city council. S. 


SCRANTON, PA.—The Paupock Power Company has been in- 
corporated with a capital of $400,000. 


CHASE, KANS.—The Chase Hardware & Implement Company 
will install a private electric light plant. P. 


PARSONS, KANS.—A vote will be taken in November on 
issuance of $50,000 of electric light bonds. 


BRIDGEPORT, NEB.—The Bridgeport Electric Light & Power 
Company has been chartered with a capital of $25,000. 


DECATUR CITY, IlOWA.—Electric lights were recently in- 
stalled here, power being furnished by the plant at Leon. 


SNYDER, NEB.—Contracts have been let for the installation 
of an electric light plant, and work will begin about November 1. 


DENVER, COLO.—The Kraus Light Company has been incor- 
porated by Isaac Berlin, S. F. Kraus and E. P. Swain. The Company 
is capitalized at $50,000. 

BELLE FOURCHE. S. D.—The electric light plant recently 
burned causing a loss of about $20,000. There was no insurance on 
either equipment or building. 


TERRE HAUTE, IND.—An ordinance has been introduced in 
the City Council providing for the establishment and one. of 
a municipal electric light plant. 

FT. WAYNE, IND.—The Ft. Wayne Electric Works has com- 
pleted the installation of a new switchboard and other new ma- 
chinery in the municipal lighting plant. 


SARATOGA, WYO.—The plant of the Saratoga Electric Light 
Company has been purchased by D. E. Winsor. A number of re- 
pairs will be made and the service will be improved. 


PALISADE, COLO.—The Mutual Light, Power & Telephone 
Company has been incorporated with a capital of $50,000. The 
incorporators are H. L. Davies, H. R. Haugh and H. H. Younger. 

SMARTSVILLE, CAL.—The Tarr Mining Company is to use 
electricity as motive power for its plant. A transformer has been 
installed and current will be supplied for lighting as well as for 
power. 


GAINESVILLE, GA.—The Blue Ridge Power Company has been 
incorporated with a capital of $50,000 by W. A. Carlisle and others. 
The Company proposes to build a hydroelectric plant on Chattahoo- 
chee River. B. 


MONTEVALLO, ALA.—Dr. R. A. Berry will establish an electric 
lighting plant for lighting residences and providing power for dairy 
and farm machinery. The plant will be established on a stream on 
Mr. Berry’s farm. B. 


INDEPENDENCE, MO.—A new turbine generating set has been 
installed in the plant of the Electric Light Company in this city. 
By this addition the capacity of the plant has been increased from 
250 to 750 kilowatts. 


IMBODEN, ARK.—The electric light plant, which was sold some 
time ago at a receiver's sale to the People’s bank of this city for 
$1,650, has been shut down indefinitely. It is believed, however, 
that operation of the plant will be resumed at an early date. 


ANAMOSA, IOWA.—The new 1,000-horsepower engine for the 
electric light plant has arrived and will soon be installed in the 
new power house in place of the present 150-horsepower engine. 
The engine is large enough to furnish power for the proposed in- 
terurban south to Olin and other points. 


GLEN ALPINE, N. C.—J. D. Pitts, extensively interested in 
lumbering at this point, has begun operations on the construction 
of a concrete and rock dam four miles from this place, on Canoe 
Creek. where he expects to secure a development of 250 horse- 
power, the cost being $20,000. Power will be used for industrial and 
lighting purposes. L. 


ALLERTON, [OWA.—The plant of the local electric light com- 
pany which had been in operation but thirty days, was destroyed 
by fire entailing a loss of $8,000. The electrical machinery is a to- 
tal loss but the power-producing portions, it is thought, may be 
rey ai-ed. The plant had not vet been turned over to the munieinal- 
ity after its final test. 7. 


EMPORIA, VA.—Electric power was recently turned on bs the 
Emporia Manufacturing Company and this company is now sup- 
plied with power from the lines of the Emporia Hydro-Electric 
Power Corporation. The Corporation supplies current for city light- 
ing and has an excess of power which would be available for new 
manufacturing plants. 


MINNEAPOLIS, MINN.—It is the plan of representatives of 
public organizations here to have the ornamental street lights 
owned and maintained by the city. The estimated value of the 373 
ornamental posts is $33,000. Up to the present time the system 


October 22, 1910 


has been maintained by private subscriptions; about $27,000 having 
been donated for that use. 


SILVER CREEK. NER.—A franchise to install and operate an 
electric light and power plant in this town was granted to E. L. 
Ives, Charles W. Brown and W. Grant Brown. Work will be started 
as soon as possible on a building to be about 40 by 80 feet in size. 
The building is to contain not only the power equipment, but will 
also be used as a garage and repair shop. 


GRAND RAPIDS, MICH.—Contingent upon the re-organization 
eof the Grand Rapids Muskegon Power Company, extensive im- 
provements are contemplated. Plans are being made for the ex- 
tension of lines to North Park, Mill Creek, Spring Lake and from 
the Kent City substation to Casnovia, Sparta and along the lake 
front at Muskegon. The estimated cost is $200,000. 


BRIGHAM CITY, UTAH.—The report of the electric light com- 
mittee regarding the enlargement of the city’s power plant in Box 
Elder Canyon was heard before a meeting of the City Council 
a short time ago. The committee's estimation of the cost of in- 
stalling anther unit is placed at $7,814.50 for the necessary machin- 
ery and $800 for the enlargement of the power house. 


SHEBOYGAN, WIS.—As a result of the fight between the City of 
Sheboygan and the Electric Railway & Electric Company which 
company furnishes it with light, the City has made a request on 
the Rate Commission for a license to build a municipal lighting 
plant. The City is willing that in the meantime the present light- 
ing company furnish the light. the municipality paying such price 
as the Rate Commission may order. 


SULLIVAN, IND.—The Sullivan County Electric Company has 
just completed a new 450-kilowatt central station and is transmit- 
ting 11,000-volt, three-phase, sixty-cycle energy to Farmersburg, 
six miles distant and to Shelburn twelve miles distant. The main 
office of the Company is at Clinton, Ind., where it has a plant doing 
a good business. The Sullivan plant is equipped with Fitchburg 
engines driving Westinghouse generators. S. 


ANSONVILLE, N. C.—Looking toward the development of the 
northern section of Anson County. A. H. Richardson, of this place. 
and others, are contemplating the development of a waterpower 
site at Kendall Ferry, on Rocky River, fifteen miles from Wades- 
boro. The project includes a dam`and power-house, costing $400,000 
and producing 7,000 horsepower. The river is 200 feet wide at the 
site of the proposed dam. and on the east side the dam will ex- 
tend back 300 feet. L. 

MADISON, GA.—The Apalachee Power Company, of Madison, 
is just completing an extensive survey of its water power on the 
Apalachee River, under the direction of T. B. Johnson. The survey 
will show the entire topography of the shoal, and the extent of the 
proposed lake, based on an elevation of twenty-five feet at the 
head of the shoal, which has a natural fall of twenty-seven and one- 
half feet. This will give a head of over fifty feet for the proposed 
plant developing 1,200-horsepower. 


NEWBERRY, S. C.—The Mollohon Manufacturing Company and 
the Newberry Cotton Mills are reported to have contracted for 
electricity to drive their plants. This electricity will be obtained 
from the Newberry transmission lines, which the Southern Power 
Company, of Charlotte, N. C., is now preparing to construct. About 
1.200 horsepower will be required for the Mollohon mill. The 
Newberry mill will use about 500 horsepower for about one-third 
of its plant, operating the remaining two-thirds by steam power. 


YORKVILLE, S. C.—On account of the reported intent of the 
Southern Power Company, which has been supplying power to the 
town for lights, ete., to increase its rates from one cent per kilowatt- 
hour to 1.9, according to report. the town is now said to be consid- 
ering the question of completing a full plant for generating power. 
Yorkville already owns the equipment and the electric franchise, pur- 
chasing power only from the Southern Power Company. The five- 
year contract with the Southern Power Company for current expires 
shortly, L. 


ASHEVILLE, N. C.—Announcement is made that the Weaver 
Power Company, operating a hydroelectric plant five miles from 
here, and building another near Marshville, on the French Broad 
River, to develop 5,000 horsepower, is making plans to carry its 
transmission lines to Canton, to supply 1,300 horsepower to the 
Champion Fibre Company, one of the largest wood and pulp- 
working plants in the United States. These lines will likely be 
carried eventually to Waynesville, to the west, and Hendersonville, 
to the south, to furnish power ror lighting, and manufacturing pur- 
poses. 


HARTFORD CITY, IND.—The Dunkirk Lighting Company has 
brought suit to condemn a right of way across the property of a 
number of citizens for a pole line on which to string wires for 
the transmission of electric current for lighting and power purposes. 
The Commissioners have granted the company a right of way in 
the public highways, but notwithestanding a fair price has been 
oered the private owners have steadfastly refused to permit a 
pole to be planted on their ground. The Dunkirk Lighting Company 
and the Hartford City Lighting Company are parts of the big sys- 
tem which also controls the Muncie Lighting Company and plants 
in a number of surrounding towns. . S. 
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ELECTRIC RAILWAYS. 


(Special Correspondence.) 


BILLINGS, MONT.—The Billings Traction Company has been 
incorporated with a capital of $100,000, by C. J. Eddy, A. W. Patter- 
son and J. A. Connolly, all of Muskogee, Okla. 


CALGARY, ALTA.—W. D. Spence, city clerk, will receive bids 
up to noon, November 7, for the ties and poles to be used in 
the extension of the municipal street railway. C. 


CEDAR FALLS, IOWA.—The Waterloo, Cedar Falls & North- 
ern Railway has plans for the extension of its road to Dike and 
ultimately to Grundy Center and Marshalltown. C. 


INDIANAPOLIS, IND.—The Evansville, Mt. Carmel & North- 
ern Railway Company, of Evansville, has filed notice of increase 
of capital stock from $50,000 to $500,000. W. C. Brown is president. 


CHICAGO, ILL.—The Chicago City Railway will extend imme- 
diately from Sixty-third street a line through the Stickney tract, 
to connect with the Joliet Electric near the Corn Products plant. 


MINNEAPOLIS. MINN. 
Railway Company, capital $250,000, has been incorporated by John 
J. McCarthy, Paul J. Marvin, and others to construct a trolley 
line to Little Falls, Minn. C: 

TOLEDO. O.—The General Electric Company recently filed 
suit in the United States Courts at Toledo, against the Toledo, 
Port Clinton & Lakeside Railway, charging infringement of a patent 
on electric motor control. H. 

ST. PAUL, MINN.—The St. Paul Promotion Company has 
started a survey for an electric line tọ Mankat, via Northfield. 
Faribault, Waterville, Elysian, Madison Lake, and Eagle Lake. with 
a branch to Dubuque, Iowa. C. 

MOBILE, ALA.—The Mobile Light & Railway Company award- 
ed the contract to Jett Bros. Contracting Company. Mobile, for 
erecting an addition to the car barn at Monroe Park. Several store 
rooms will also be built and about $11,000 will probably be ex- 
pended. B. 

SAN FRANCISCO, CAL.—The Gough Street Railway Company 
has been incorporated by A. J. Pon, David Livingston and Charles 
Loesch with a capital stock of $60,000. The new company will 
soon begin work on a trolley line along Gough Street connecting 
McAllister Street with the Market and Valencia Street lines, in 
this way relieving the traffic on the Fillmore Street hill. 


BOGOTA, COLOMBIA.—The Bogota City Railway Company, 
an American concern, has received the first payment of $425,000 
on the sale of the road to the municipality of Bogota, the purchase 
price of which was $800,000. The plant is now in the hands of the 
municipality, and the cars were started running amid popular dem- 
onstrations. The concession for the railroad was given to the 
company during the presidency of General Reves. 


SHEBOYGAN, WIS.—Work has been started on an addition 
to the power house of the Sheboygan Electric Railway Company. 
The addition will be finished within two months of the time when 
work will be started on another addition to the power house, 
which will have dimensions of 30 by 40 feet. This addition will 
be for a new steam turbine of 1,000 kilowatts or 1.500 horsepower. 
The new boiler capacity will furnish the power for this new ma- 
chinery. 


TOLEDO, O.—The Toledo Railways & Light Company has 
awarded the contract for the erection of a new substation, to be 
located on Front Street, East Toledo. It will be of brick and 
concrete and will cost about $15.000 with its equipment. The 
fourteen cables crossing the Maumee River will be lowered to 
a depth of thirty feet below the surface of the water, eliminating 
all danger from boat anchors, spring freshets and ice. The build- 
ing is to be completed within sixty days. H. 


OAKLAND, CAL.—Work has commenced on the construction 
of a new substation in the West Oakland vard of the Southern 
Pacific Railroad Company, for use in connection with the com- 
pany's project of electrifying its Oakland and Alameda local 
lines. The new structure is being erected at a point where the | 
Oakland mole lines join the inlet to the yard, and will be used 
to step down the voltage of the Fruitvale line. The new plant is 
ninety feet in length and sixty feet in width. When completed 
and equipped with machinery, it will cost approximately $100,000. 
It is expected to be finished by May of next year. A. 


GREENVILLE. S. C.—A_ surveying party under engineer J. 
E. Sirrine of this city, set out recently to make a survey of the 
proposed route of the Greenville, Anderson and Spartanburg inter- 
urban system to Laurens and Clinton, and while it is not definitely 
known that this will be the route finally chosen, it is believed 
that branch lines at least will be built to these points. The ex- 
tensive developments contemplated by the Interurban Company 
have given rise to much talk, and some rumors of an all-state 
line, reaching eastward and southward from Spartanburg and 
Greenville, to take in Columbia, and other cities in the middle 
and coast section of South Carolina, corresponding to the rumored 
extensions to deepwater in North Carolina, by the Piedmont Trac- 
tion Company, the correlated interurban line in the state of North 
Carolina. L. 
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TELEPHONE AND TELEGRAPH. 


(Special Correspondence.) 
BOYD, WIS.—The Yellow River Telephone Company will build 
some new lines this fall. C. 


GREEN BAY, WIS.—The Wisconsin Telephone Company will 

build a new toll line to Plymouth, C. 
FREEPORT, 1LL.—The Bell Telephone interests have taken 

over tne excnange of the Frecport Telephone Company. Z. 


PIPESTONE, MINN.—Work has been started on the rebuilding 
of the local telephone exchange. The cost will be $25,000. C. 


TROUT CREEK, MICH.—The Trout Creek & Calderwood Tele- 
phone Company has been incorporated with a capital of $10,000. 


SACO, MONT.—The Moore Telephone Company is planning the 
erection of a new central office. A complete switchboard will 
be installed. C. 


HUNTSBURG, O.—The Huntsberg Telephone Company has 
been incorporated with a capital of $6,000 by G. A. Bartholomew, 
H. A. Pinney and others. 


MARSHALLTOWN, IOWA.—A vote will be taken November 
8 on granting a franchise to the Merchants, Mechanics & Farmers 
Telephone Company. If granted the company intends to erect an 
automatic exchange at a cost of $100,000. C. 


MONTEREY, CAL.—The Mission Home Telephone Company, 
which is to take over the business of the Pacific States Telephone 
& Telegraph Company, for the Montery Peninsula, has been in- 
corporated by Thos. J. Field, Arthur J. Metz, E. Cook Smith, Carmel 
Martin and Geo. H. Gould, Jr., with a capital stock of $100,000. A. 


BUCYRUS, O.—Telephone rates will be advanced about fifty 
per cent in this city on November 1. On account of the expense 
of rebuilding its plant and installing an automatic telephone sys- 
tem, the Bucyrus Telephone Company announces that after that 
date residence telephones will cost $1.50 and business telephones 
$3.00. H. 


ATLANTA, GA.—Telephone equipment as a substitute for tele- 
graph in train dispatching has been installed on 246 miles of the 
Georgia Railroad. The line from Atlanta to Augusta is equipped 
with twenty-eight stations and five siding telephones. The line 
from Camak to Macon, seventy-four miles, has thirty regular sta- 
tions. B. 


EUFAULA, ALA.—The Southern Bel! Telephone and Telegraph 
Company has started the reconstruction of the toll line between 
Eufula and Columbus. Ga., by way of Omaha, Ga. Copper wire 
will replace the old iron wire used, and chestnut poles put instead 
of pine. This line goes along the river road and mae stations at 
several large plantations. 


WILKESBARRE, PA.—Residents of Kast Foster Township 
have formed an independent telephone company to be known as 
the White Haven Rural Telephone Company. It is the intention of 
the promoters to establish a rural service which in turn will be 
connected with the Bell Telephone service, giving the subscribers 
service all over the country. 


SPOKANE, WASH.—The Western Union Telegraph and Cable 
Company has acquired the Continental Telegraph Company, a sub- 
sidiary concern of the Chicago, Milwaukee & Puget Sound. at a 
cost of $1,000,000. The transfer will be made November 1, when 
the Western Union will string wires over Milwaukee posts from 
Billings tod Seattle and Tacoma. 


OSKALOOSA, IOWA.—The Oskaloosa Home Telephone Com- 
pany of this city has purchased a controlling interest in the prop- 
erty of the Iowa Telephone Company and in the reorganization 
which takes place J. S. Moon is retained as president and John 
Rand as superintendent and general manager. Many improve- 
ments will be made in the local exchange including the remodeling 
of the building. 


SPOKANE, WASH.—The Pacific States Telephone & Tele- 
graph Company is to start the erection of a fourteen-story steel 
and concrete building at the cost of $500,000 next month. Seven 

stories will be built at once at the cost of $200,000 and the additional 
` stories will be added later. About $125,000 worth of equipment 
is to be installed. The building is to be ready for occupancy by 
April of next year. A. 


NORTH TONAWANDA, N. Y.—At the annual meeting of the 
directors of the Niagara County Home Telephone Company the fol- 
lowing officers were elected: President, A. H. G. Hardwicke of 
Niagara Falls; first vice-president, W. T. Ransom of Lockport; 
second vice-president, Benjamin L. Rand of North Tonawanda: 
secretary and treasurer, Miss Stacia Baker of Niagara Falls; gen- 
eral manager, R. Max Eaton of Niagara Falls. 


RAPID CITY, S. D—Improvements eventually intended to estab- 
lish a long-distance telephone service between the Black Hills and 
Omaha and Chicago and Siuox City are being made by the Nebraska 
Telephone Company, the Bell system in the Hills. Over $10,000 
worth of copper wire has been laid between Rapid City and Pierre, 
thus giving the Hills a copper circuit with the eastern part of the 
state, while a direct copper line is being laid between Hot Springs 
and Deadwood, and copper line will be laid between here and 
Deadwood, with still another between Deadwood and Sturgis. 
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ELECTRICAL SECURITIES. 


The railroad strike in France had no more influence on the con- 
dition of the stock market than had the recent Portuguese revolu- 
tion. On the contrary, stocks were extremely steady both here and 
abroad during the entire week. Trading has been both greater in 
volume and wider extended than since the July upward movement 
United States Steel, Reading and Union Pacific furnished together 
nearly one-half of the week’s large total, and these issues advanced 
an average of more than five and one half points. The total for 
the week, more than 2,700,000 shares, was an increase of fifty per 
cent in volume over the preceding week. Notwithstanding the 
report of the tonnage of unfilled orders given out on Monday by the 
United States Steel Corporation, showing the total as of Sept. 30 
to be less, with one exception, than for any previous period, the 
stock advanced steadily throughout the week. 

Chicago Railways Company’s receipts for the first ten months 
of the current year increased twenty-five per cent over two years 
ago. 

The Edison Electric Illuminating Company of Boston reports 
gross earnings for September of $371,948, an increase of $40,625, : 
and net earnings of $201,005, an increase of $35,370. For three 
months the gross earnings amounted to $1,030,938, an increase of 
$152,247, and net to $535,150, an increase of $114,264. 

Quotations on Pacific Telephone and Telegraph stock on the 
New York Stock Exchange varied last week from forty-two to forty 
and one-half. This company owns and controls the telephone sys- 
tem in San Francisco, and the extensive Bell systems throughout 
California, Oregon, Washington, Idaho and Nevada. The company, 
by a recent issue of bonds, has paid all its floating indebtedness 
and short-term notes, the proceeds of which have been used for 
permanent betterments and extensions. It is paying dividends on 
its preferred stock, and earning now four and one-half per cent on 
its common, which is the stock quoted on the New York Exchange. 


DIVIDENDS. 


American District Telegraph Company of New Jersey; regular 
quarterly dividend of one per cent, payable October 29 to stock of 
record October 19. 

Edison Electric Illuminating Company, of Boston, regular quar- 
terly dividend of three per cent a share, payable November 1. 

Electric Bond and Share Company, common quarterly dividend 
of two per cent, payable October 15; also the preferred quarterly 
dividend of one and one-quarter per cent, payable November 1. 

Western Electric Company; quarterly dividends of two per cent, 
payable November 1. 


CLOSING BID PRICES FOR ELECTRICAL SECURITIES ON THE LEADING EX- 
CHANGES AS COMPARED WITH THE PREVIOUS WEEK. 


NEW YORK. 
Oet Pa Oct. 10. 
Allis-Chalmers COMMON 4 564k e ows oA bo reo es a ed oe 
Allis-Chalmers preferred 2.0.0... 0c eee 34 a4 
Amalgamated COUPER y4.106u5 eens Piwa ERR EE SE EEE 44 RPE ES 69% 66% 
American Tel. & Callevig cade: 4s Shea eenes ook aa ees 84 $0 
American Tel- Ge Tels impeo ead EEEE GEETE kee EEE ERAS 137% 137% 
Brooklyn Rapid Transit.......... En Se Ee Bee 18% T0 l4 
General Electri sraave eti widen ohare ee RENEE EEEN TAN 154% 150 
Interborough-Metropolitan COMMON Vo... cee cece ee eee ee eee eee 22 20% 
Interborough-Metropolitan preferred .....ssssesesseocsesesoes 59 59% 
Kings County Electric: 4 is casos evew sv tbavdvees dew deuseaa see 123 123 
Mackay Companies (Postal Telegraph and Cables) common.. 95 9614 
Mackay Companies (Postal Telegraph and Cables) RT EICEECS ise 76 
Manhattan Elevated ......eesessssesssseseserecereeseseresses 114% 145 
Metropolitan Street Railway... ccc ccc cee cece ne eee e eens *18 18 
New York & New Jersey Telephone..........cseceeeeereeees 103 103 
Pacine: Tel. & Tels tava sruni sean E EAEE S nae Sagat 40% 41. 
U, oS) Steel OMmmMone. si. ceo kata hou eee hae N 76 ly 697 
U. S. Steel preferred.......essesssessosesesscesoersronesoeseo> 119% 1183 
Western Cnion oeseri oaeeo et aaea E aes Boe a A E A EE 53% 75 
Westinghouse COMMON 2... ccc cee e ee ce cece cet e cree eeeeeees 72% 7132 
Westinghouse preferred ponsres Teneste spak KES iea tepee KE REN 120 124 
*Last price quoted. 
Pras Oct. 17. Oct. 10. 
American Tel & Telos i gsdovere. oiin ewe eea da saw enad TRE E Ai 138% 137% 
Edison Elec. INuminating............cccc ccc cece ete eeceeeree 262 : 269 
General Elettrie esseen oh ae aa a ws r a E TEE EA ee 154% 150 
Massachusetts Electric common......ccccccccccccecceeceeces 2014 193% 
Massachusetts Electric preferred...... 0.0.0 ecu cece eee eeeee 841% 84 
New England Telephone. ........ cc ccc cece cece eee ee eee eeeeaaes 133% 1 
Western Tel. & Tel common......... 0.005 Macchi gaan Tce ET 17 18% 
Western Tel. & Tel. preferred. ........ 0. cc cece ee ce te eee e eens 85 88 
PHILAT'‘ELPHIA Oct. 17. Oct. 10 
American Railways sudo oe bo arane eels a a E E a WEES 9o 43 P 
Electrice Company of America........... cee cee eee eee eee 115% 11% 
Electric Storage battery common.............ccce ee eee ecuees 50% 48 
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PERSONAL MENTION. 


MESSRS. VAIL, BETHEILL AND THAYER were recently in 
Chicago inspecting the plants of the Western Electric and Chicago 
Telephone companies, 

C. B. TURPIN, formerly of Kokomo, Ind., has been made 
manager of the Salt Lake City, Utah., office of the Postal Tele- 
graph Company. 

J. C. MURRAY, sales engineer of the Kellogg Switchboard & 
Supply Company, has returned from a South American trip and will 
immediately take up his work in the telephone field. 


JOSEPH A. HOLMES, director of the technological branch of 
the United States Geological Survey, has been appointed by Presi- 
dent Taft to the directorship of the newly established Bureau of 
Mines. 

HOWARD D. CARPENTER has accepted a position with the 
North Shore Electric Company, Chicago. Mr. Carpenter was, for a 
number of years, an instructor in electrical engineering in the 
University of Missouri. 


C. L. BRAUCHER, general manager of the New Ottawa Tele- 
phone Company, of Elmore, O.. recently retired. He was suc- 
ceeded by John G. Steincamp, who is also manager of the San- 
dusky Telephone Company, 


M. NAKASHOJI, vice-minister of the department of communi- 
cation of Japan, together with S. Uchida and his assistant H. Suju- 
mara Were in Chicago this week. The party is making an inspec- 
tion of American electrical properties. 


EDWARD S. MANSFIELD. of the Edison Electric Iluminat- 
ing Company, Boston, delivered an address on “The Electric 
Vehicle Proposition” at a recent meeting of the Electric Vehicle 
and Central Station Association held in Boston. 


FREDERICK C. STEVENS, State Superintendent of Public 
Works of New York State, is a director in the Telephone Improve- 
ment Company, which is capitalized at $3,000.000. The principal 
offices of the Company, which will manufacture telephone supplies, 
will be at Attica, Wyoming County, where Mr. Stevens resides. 


ROBERT H. READ, who for a number of years was one of the 
editors of this journal, and conducted at that time its patent de- 
partment, has resumed the vractice of patent law at Washington, 
D. C. Mr. Read retired from the Electrical Review Publishing 
Company to join the firm of Pope. Read & Rogers of New York 
City, of which the late Franklin L. Pope was senior member. Later 
he joined the patent staff of the General Electric Company. Mr. 
Read will specialize in electrical and chemical lines of patent work. 


C. O. BAKER, the head of the house of Baker & Company, 
platinum importers and refiners of New York and Newark, accom- 
panied by Mrs. Baker, attended the thirty-sixth annual convention 
of the American Bankers’ Association, at Los Angeles, Cal., trav- 
eling on the special bankers’ train over‘the Pennsylvania Railroad. 
The tour began in New York City on Monday, September 26, and 
ended at the same city on Friday, October 21. It included a trip 


from the Atlantic to the Pacific, the convention at Los Angeles, . 


and a visit to all the important cities of the Pacific Coast. Mr. 
Baker is a director of the National State Bank, of Newark, N. J.. 
one of the strongest and most ably managed financial institutions 
in the state of New Jersey, and, besides, has other large financial 
as well as railroad and manufacturing interests. 


OBITUARY. 


WILLIAM M. STEWART. division equipment superintendent 
of the New York Telephone Company, died recently at his home 
in Westfield, N. J. Just before his death he returned from an 
extended vacation in the Adirondacks and resumed his duties in 
good spirits and apparently the best of health. Mr. Stewart was 
forty-four years old, and for the last twenty years had been with 
the New York Telephone Company. He supervised the construc- 
tion of many new central offices and did much to develop the tele- 
phone art to its present high efficiency. His personality made him 
a host of friends. He was a member of the Telephone Society of 
New York and the New York Electrical Society. A widow and son 
survive him. 


NEW INCORPORATIONS. 


ELKHART, IND.—The Elkhart Manufacturing Company has 
been incorporated with a capital stock of $25,000 to manufacture 
electrical machinery. The directors are Walter Brown, H. A. 
Albert and H. S. Hubbard. 

EL CENTRO, CAL.—The Imperial Valley Electric Company has 
been incorporated under the State laws, its capital stock being 
Placed at $10,000. J. W. Finch is the president; C. F. Ferguson, 
secretary, and V. L. Wildermuth, treasurer. The company will man- 
ufacture electric fixtures and do a general electric business. 

SOUTH BEND, IND.—The National Time Switch Company, capi- 
talized at $25,000, has filed articles of incorporation with the Sec- 
retary of State. The object of the corporation is:to manufacture 
and deal in electric time-switches, mechanical time-switches, electric 
motors, dynamos and other electrical machinery, appliances and 


supplies. Neil C. Morrison, E. L. Betts and Earl Lindewald are 
directors. S. 
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INDUSTRIAL ITEMS. 


CROUSE-HINDS COMPANY, Syracuse, N. Y., recently issued 
Number 4 of its booklet Condulet Talk. The booklet contains illus- 
trations of a number of types of condulets and shows their ap- 
pearance when installed. 


THE TRUMBULL ELECTRIC MANUFACTURING COMPANY. 
Plainville, Conn., states in the October number of Trumbull Cheer 
that notice of all changes in price in the company’s products will 
be given in that publication. 


THE BRYAN-MARSH COMPANY, Chicago, Ill, supplied the 
Mazda lamps which are being used in the illumination of the new 
building of the Denver Gas and Electric Company, an illustrated 
description of which was given in our last issue. 


THE ESTERLINE COMPANY, Lafayette, Ind., recently dis- 
tributed part 1400-D of its perpetual catalog. The booklet gives 
prices on Esterline graphic meters and also contains descriptions 
and a number of illustrations of the instruments. 


THE TRIUMPH ELECTRIC COMPANY, Cincinnati, O., de- 
scribes its direct-current steel-frame Type F motors in Bulletin No. 
391 which was recently issued. In addition to illustrations of the 
motors assembled and in part, several views of motor installations 
are given. 

THE LOCKE INSULATOR MANUFACTURING COMPANY, 
Victor, N. Y., recently published “The Insulator Book.” containing 
data on pole and tower-line construction, wire, line-protective de 
vices, etc. Diagrams of a number of shapes of insulators are in- 
cluded as well as a number of forms of towers. The book is made 
loose leaf so that additional leaves may be inserted. 


THE DUNCAN ELECTRIC MANUFACTURING COMPANY, 
Lafayette, Ind., has issued Bulletin No. 11, illustrating and describ- 
ing Duncan transformers for lighting and power. The Bulletin is 
well illustrated and also contains a number of diagrams showing 
how connections are made for various transformer tests. Direc- 
tions for making the tests are included in the publication. 


THE WESTINGHOUSE ELECTRIC & MANUFACTURING 
COMPANY, of Pittsburg, Pa., has just issued its “Textile Motor 
Talks No. 12.” The booklet compares the development of the 
textile type induction motor to that of the automobile. It points 
out the fact that motor drive is doing in cotton machines what the 
vehicle motor and vehicle engine have done to the “horseless car- 
riage.” 

THE NATIONAL CARBON COMPANY, Cleveland, O., has pub- 
lished a handbook on the operation of motor cars and motor boats. 
This booklet, which is the seventh revised edition of the ‘Motorist’s 
Handbook,” contains many suggestions regarding ignition, which 
are of much value to motorists. The arrangement of a Hst of 
probable causes of engine troubles is such that with it the location 
of trouble is greatly facilitated. 


THE WESTINGHOUSE ELECTRIC & MANUFACTURING 
COMPANY, Pittsburg. Pa., has just made a distribution of sec- 
tions for its perpetual catalog No. 3001. There are twenty-four 
sections in the new distribution covering a wide range of topics. 
Among the apparatus described are meters, circuit-breakers, arc- 
lamp accessories, Static protective apparatus, switchboards, trans- 
formers, series tungsten street-lighting systems, etc. 


THE GARWOOD ELECTRIC COMPANY, Garwood, N. J., has 
published Bulletin No. 505G, under the title “A Revolution in the 
Newspaper Press Drive.” An installation of the motor is shown 
by an engraving, and two curves are used to show the great power 
economy obtained by using fleld control instead of armature con- 
trol. A full-page illustration of the interior of the shops of the 
Garwood Electric Company is included in the Bulletin. 


THE NATIONAI-ACME MANUFACTURING COMPANY, Cleve- 
land, O., describes and illustrates in a recent folder the “Acme Au- 
tomatic” multiple-spindle screw machines. These are used not 
only for the heavy work in railroad shops, but are also applied to 
the manufacture of delicate watch parts. Illustrations show the 
appearance of the machines with both belt drive and motor drive. 
and in connection several companies using Acme machines are listed. 


THE BRISTOL COMPANY, Waterbury, Conn., is mailing a 
new thirty-two page Bulletin No. 126, describing its Class II re- 
cording thermometers. A list of users, which is included, shows 
that these instruments have been used extensively and by widely 
varying industries. One of the most important uses is the re- 
cording of boiler feed-water temperature. An interesting feature 
of the publication is an actual record of temperature in a sulphite 
pulp digestor, which is there reproduced for the first time. 


THE CLAY PRODUCT COMPANY, Brazil, Ind., has published 
a bulletin on the subject of vitrified clay conduit. An illustration 
of the factory together with a view of the dry room gives some 
idea of the size of this factory. A number of illustrations of dif- 
ferent styles of conduit and of the process of installation are also 
used. In the chapter on inspection considerable information is 
given which will be of assistance to companies buying conduit for 
any use. Estimates of cost of construction based on actual con- 
ditions and prepared by experienced engineers, are included in the 
publication. 
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THE WESTERN ELECTRIC COMPANY, Chicago, Ill., recently 
distributed Bulletin No. 9,635, describing Hawthorn commercial and 
folding-type Mazdaliers. Mazdaliers are lighting fixtures which 
have been developed since the advent ot the Mazda lamp and are 
designed to support the lamp, at the same time providing it with an 
artistic snade. Besides describing the construction of the Hawthorn 
type of Mazdaliers the booklet gives a number of illustrations of 
the various types of fixtures. A portion of the publication is de- 
voted to the anti-jar link suspension which is described as a simple 
and effective means of protection against any possible jar and vi- 
bration. 


J. G. WHITE & COMPANY, New York, N. Y. have been 
awarded a contract by the New York, Ontario & Western Railway 
Company for the erection of railroad shops at their Mayfield 
yards, Mayfield, Pa., near Carbondale. The work to be carried out 
consists of the erection of a ten-stall roundhouse, with a seventy- 
five-foot turntable, machine shop, carpenter shop, with complete 
power plant, storehouse, office building, oil building, sand storage, 
drier and loading house, and a complete coaling station with a 
storage capacity of approximately 1,000 tons. The buildings will 
be of the usual type of brick and steel construction. The esti- 
mated cost is approximately $150,000. 


THE RICHMOND ELECTRIC COMPANY, Richmond, Va., has 
published and distributed Bulletin No. 13, describing its slip-ring 
polyphase motors. The majority of the motors made by this com- 
pany are sold to machine manufacturers and are then resold after 
they have been made a part of the machine equipment. So great 
has the demand for these machines become that a full line ranging 
from one-fourth to seventy-five ‘horsepower. has now been placed 
on the market. Illustrations of the motor, motor parts and controll- 
ing apparatus are shown in connection with the description. Bulle 
tin No. 12, which was mailed at the same time, describes the Com- 
pany’s squirrel-cage induction motors. 


THE FORT WAYNE ELECTRIC WORKS, Fort Wayne, Ind., 
recently distributed to the trade three bulletins describing new 
electrical machinery and instruments. Bulletin No. 1121, on the 
Type B direct-current generators shows a number of illustrations 
of these machines, which are made in sizes varying from one to 
seventy-five kilowatts. Portable watthour meter calibrators are 
described in Bulletin No. 1124. This meter provides a very rapid 
as well as an extremely accurate means of checking service meters. 
The third publication, Bulletin No. 1125, describes the single-phase 
induction watthour meter, Type K,. The company has also issued 
a valuable instruction book, No. 3043, on this meter. 


THE JOSEPH DIXON CRUCIBLE COMPANY, Jersey City, N. 
J., presents in the current number of Graphite, a paper on falla- 
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cious paint theories. Mr. Sabin, who read the paper before the 
Society of Chemical Industry, points out the fallacy of making 
tests with pigments in water and believing them to be applicable 
to paints made up with oil. The tests made with pigment paste 
show that lampblack and graphite tend to cause rust and zinc to 
prevent it, whereas the contrary is true with the pigment when 
used in paint. The explanation, he states, lies in the effect that 
no electrical action takes place with the oil paint, but such action 
is found to be considerable with the paste which is made up with 
water. 

THE GENERAL ELECTRIC COMPANY of Schenectady, New 
York, has presented the University of Hlinois with a recording 
steam meter, a device which has been in sunccessful use as a 
means of determining the quantity of steam passing any pipe to 
which it may be attached. The gift was transmitted on behalf 
of the General Electric Company by its sales manager, F. G. 
Vaughen, to Prof. Ernst J. Berg in charge of the Department of 
Electrical Engineering. This is the second significant gift that the 
General Electric Company has made the University of Illinois dur- 
ing the past year, the first consisting of a 100-kilowatt Curtis steam 
turbo-generator which now constitutes a part of the equipment of 
the department of electrical engineering. 


THE ELECTRIC STORAGE BATTERY COMPANY, Philadel- 
phia, Pa., recently distributed Bulletin No. 125 on the installations 
of the “Chloride Accumulator” on the system of the Gulfport and 
Mississippi Coast Traction Company. The unique feature of the 
installation lies in the fact that three systems of batteries, each 
operating under different conditions and accomplishing different re- 
sults, are used on the same line. The first to be installed was a 
line battery between the two rotary substations: the second was 
a powerhouse battery; and the third, which has just been com- 
pleted is a ficating battery near the end of the line. In addition 
to the history of the plants and interesting accounts of the per- 


formance of each of the battery systems, the bulletin contains a 
number of illustrations. 


DATES AHEAD. 

Iiuminating Engineering Society. Annual Convention, Balti- 
more, Md., October 24-25. 

Ilinois State Electric Association. 
Island, Ill., October 25-27. 

Texas Independent Telephone Association. Annual Convention. 
Dallas, Tex., October 26 and 27. 

American Association of Electric Motor Manufacturers. 
annual meeting, Chicago, November 14-16. 

Alabama Light and Traction Association. 
niston, Ala., November 21-23. . 


Annual meeting, Rock 
Semi- 


Annual meeting, An- 


RECORD OF ELECTRICAL PATENTS. 


Issued (United States Patent Office) October 11, 1910. 


972,170. ADJUSTABLE SUPPORT FOR HANGING LAMPS. Her- 
bert E. Drew and Wiliam P. Carroll, Portland, Me. Filed 
April 9, 1910. Comprises a pivoted arm provided with an anti- 
friction guide. and so arranged as to allow the incandescent- 
lamp to hang at various distances from the ceiling. 


972,209. SWIVELING ATTACHMENT DEVICE FOR ELECTRICAL 
APPARATUS. John H. Morley. Johnstown, Pa. Filed June 26, 
1909. Comprises a terminal-carrying plug, the terminals con- 
sisting of an arcuate spring at the side and one or more 
U-shaped springs at the end of the plug, a threaded metallic 
sleeve loosely secured to the plug to permit rotation, the sleeve 
contacting with the side terminal, a body portion consisting 
of a threaded metallic sleeve electrically connected to one feed 
wire and a member electrically connected to the other feed wire, 
that member being in contact with the end terminal on the plug 
and the threaded sleeve on the plug being engaged by the 
threaded sleeve on the body portion. 


972,210. STORAGE-BATTERY CIRCUIT CONTROLLER AND 
TESTER. Homer N. Motsinger, Pendleton, Ind., assignor to 
Motsinger Device Manufacturing Company. Filed Feb. 9, 1909. 
Includes the combination of a generator, a storage battery, a 
meter circuit, a meter connected therein, a switch block com- 
prising three terminals, a switch pin formed to connect the 
terminals in pairs, aud connections between the generator and 
one terminal, between the battery and another terminal, between 
the meter and the other terminal, and between the meter and 
the storage battery and generator. 


972,240. TROLLEY. Howard B. Potts, Jackson Township, Guern:ey 
County, O. Filed Jan. 10. 1910. There is combined with a 
wheel-bearing-harp provided with a tubular lower end having 
a cylindrical opening therein a trolley-pole provided with a 
ferrule at one end thereof of less diameter than the diameter 
of the opening inserted therein and provided with a 
transverse opening positioned in alinement with the apertures. 
A bolt constitutes a pivot for loosely uniting the harp and 


pole together mounted in the apertures and extending through 
the opening in the pole, one end of the bolt being formed to 


constitute means for connection with a rope for manually 
manipulating the trolley-pole. 
972,248. ELECTRIC HEATING-RECEPTACLE. Walter Rich- 


mond, Memphis, Tenn. Filed Feb. 13, 1909. In a double heat- 
retaining receptacle is provided an electric circuit including 
series-connected heating coils arranged longitudinally in the 
space between the sides of the receptacles and transversely 
across the space between the bottoms and thermostatic means 
to open and close the circuit; outer and inner receptacles 
being of inverted frusto-conical form, and the longitudinal 
coils having their axes in planes radial to the axes of the cones 
whereby the lower portion ot the inner receptacle receives 
the major portion of the heat. 


972,308. ELECTRIC HEATER FOR OIL-WELLS. James E. 
Williamson, Pittsburg, Pa. Filed Oct. 26, 1908. The heater. 
which in this device is combined with the pumping tube con: 
prises an outer and an inner shell, and an electric resistance 
arranged upon the exterior of the inner shell, the shell consti- 
tuting the return conductor and the resistance being located 
in a water-sealed chamber between the shells, the inner shell 
being adapted to be connected to the pumping tube, and the 
outer shell having a series of corrugations in its wall. 


972,319. CABLE-CONTROLLER FOR ELECTRICAL APPARATUS. 
René Joseph Francois Samuel Baron, Paris, France. Filed Jan. 
23, 1906. A winding-up device for an electric cable comprises 
a casing, a hollow vertical spindle within the casing, a winding- 
up drum for the cable arranged in the casing and loosely 
mounted about the spindle, a spiral spring arranged in the cen- 
tral chamber of the drum, one of the ends of the spring beinf 
secured to the drum and the other to the spindle. 

972,329. LOCK-OUT DEVICE FOR PARTY-LINE TELEPHONES. 
William M. Bruce, Jr., Springfield, Ohio, assignor to the are 
can Automatic Telephone Company, Rochester, N. Y. Filed Jul) 
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9, 1906. The lockout includes a main switch, a relay adapted to 
be bridged across the line by the operation of the switch, a talk- 
ing outfit adapted to be brought into circuit by the operation of 
the relay, a circuit-breaker to disconnect the talking outfit inde- 
pendent of the relay, and a local inductive circuit through the 
relay and talking outfit, and means for establishing the inductive 
' circuit when the talking circuit is broken by the circuit-breaker. 


972,343. LAMP-SOCKET. John Darby, Summit. N. J. Filed Feb. 
3, 1909. The socket includes in combination two opposed heads 
of insulating material, supports arranged between and con- 
nected to each head, a cylindrical controller of insulating ma- 
terial arranged transversely of the socket, a number of con- 
ducting pieces symmetrically arranged upon the controller and 
separated from each other, a line contact supported by one 
head and a load contact supported by the other. 


972,353. FIRE-ALARM SWITCH. Poe W. Eskridge, Rutherford- 
ton, N. C. Filed June 9, 1909. A fusible retaining device holds 
one side of a conducting frame away from a contact, keeping 
the circuit open. When exposed to excessive heat the alarm 
circuit is closed. 

972,365. ELECTRIC SWITCH. Monroe Guett, Hartford, Conn., 
assignor to the Hart & Hegeman Manufacturing Company, Hart- 
ford, Conn. Filed April 25, 1908. Comprises an escape-plate 
to which the switch is attached, and which is operated by two 
buttons. 

972,387. SNAP-SWITCH. Stanislaw A. Koltonski, Boston, Mass. 
Filed Oct. 26. 1906. The binding post on the switch has two 


972,308.—HEATER FOR OIL WELLS. 


separated contact members and a rotary member carrying a 
connector bar to enter between said contact members, each 
being divided transversely to the direction of movement of the 
connector bar to form a number of sections which are situated 
to be engaged successively by the connector bar as it rotates. 


972,399. ATTACHMENT FOR TELEPHONES. John W. Nilsson, Bal- 
four, N. D. Filed Nov. 16, 1909. Comprises a signaling mech- 
anism, a receiving fork. means operatively connecting the mech- 
anism and fork to set the mechanism for operation, said means 
operating to set this mechanism upon the depression of the 
fork, and elements arranged to prevent a second depression 
of the fork until the signaling mechanism has completed its 
operation. 


972.424. ELECTRICAL RELAY. Lynn A. Williams, Evanston, Ill. 
Filed July 16, 1909. Includes an-electromagnet, a rigid arma- 
ture lever, a spring contact connected with and forming a load 
upon this armature, and means whereby the mechanical advan- 
tage of the armature is decreased as the armature is attracted. 

972,446. FLOOR-DRESSING MACHINE. George F. Hall, Provi- 
dence, R. I. Filed Aug. 24, 1906. The machine is driven by an 
electric motor mounted upon it. 


972,457. ELECTRICALLY-PROPELLED VEHICLE. Willy Köhler, 
Bremen. Germany. Filed March 17, 1910. A trackless trolley 
car has a guide pipe for the trolley cable that is mounted on 
the front top of the car so that the motorman can swing it into 
operative or inoperative positions. f 


972,468. CLOSED SYSTEM OF ELECTRICAL DISTRIBUTION. 
Roderick M. Palmer, Cambridge., Mass., assignor to George O. 
G. Coal, Cambridge, Mass. Filed March 1, 1909. The primary 
circuit is of high voltage and contains a resistance, to a part 
of which the secondary circuit and an auxiliary circuit are con- 
nected. 

972,471. INSULATED RAIL-JOINT. Charles F. Quincy, Ocono- 
mowoc, Wis., assignor to Quincy, Manchester, Sargent Com- 
pany, New York, N. Y. Filed March 16, 1908. Between the 
fishplates and rails are layers of insulation, and also between 
the base plate and bases of the rails. 


972,480. -LIGHT-HOLDER. Edward K. Southwick, Newark, N. J. 


972,516.--SIGN FLASHER. 
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Filed Feb. 24, 1910. Fastened to the lamp socket is a rod con- 
taining a swivel joint and terminating in a U-shaped clamp 
provided with a clamping screw. 


972,489. GROUND-CLAMP. Harry E. Adams, Toledo, Ohio, assign- 
or to Monroe Electrical Manufacturing Company, Monroe, 
Mich. Filed June 28, 1909. A band passes around a ground 
pipe and has its ends fastened in a saddle to which it is se- 
curely held by a screw. 


972,495. FOLDING-MACHINE. Walter John Beattie, Cohoes, N. Y., 
assignor to the Beattie Manufacturing Company of Cohoes. 
Original application filed May 21, 1908. Divided and this ap- 
plication filed Aug. 15, 1908. A machine for folding collar and 
cuff blanks contains an electric heating element. 


972,512. STARTING-GEAR OF INTERNAL-COMBUSTION MO- 
TORS. Paul Daimler and Alfred Vischer, Unterttirkheim-Stutt- 
gart, Germany, assignors to Daimler Motorengesellschaft, Unter- 
tirkheim-Stuttgart, Germany. Filed Nov. 12, 1908. Comprises 
a pump operated by the driver for drawing an explosive mixture 
through an auxiliary carbureter into the cylinders and igniting 
it from an auxiliary source of electric current. 


972,514. DEVICE FOR BRAKING TRAM-CARS AND ELECTRIC- 
RAILWAY CARRIAGES. Charles Degoumois, Berne, Switzer- 
land, assignor to Charles Degoumois, Berne, Switzerland, and 
Sté Seghers et Paradis, Paris, France. Filed June 20, 1908. 
In connection with a drum-type controller is a device for short- 
circuiting the motors through a series of resistances, which 
can gradually be cut out. 

972,516. ELECTRIC SIGN-FLASHER. Roger D. De Wolf, Pitts- 
burg, Pa. Filed Nov. 30, 1906. <A tilting casing having a 
number of contacts is partly filled with mercury which opens 
and closes the lamp circuit as the casing is tilted, and aiso 


ne 
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972,536. ELECTRICAL DISTRIBUTION NYS- 
TEM. 


alternately energizes electromagnets, whose common recipro- 
cating core tilts the casing. 


972,526. ADJUSTABLE CASING FOR LAMP-SOCKETS. Edgar H. 
Freeman, Trenton, N. J. Filed July 28, 1910. Comprises a cap 
with equidistant lugs having locking shoulders, and a shell pro- 
vided with positioning slots and a resilience slot opening 
through one end thereof, the shell presenting a locking abut- 
ment at one edge of the resilience slot and contiguous to the 
latter being provided with an inturned guiding lip engaged by 
one lug as the other lugs enter the positioning slots tn the shell 
portion. 


972,536. ELECTRICAL SYSTEM OF DISTRIBUTION. Albert S. 
Hubbard, Belleville, N. J., assignor to Gould Storage Battery 
Company. Filed June 8, 1906. Two constantly rotating com- 
pound motors, one differential and other cumulative, operate 
through differential gearing a rheostat in the field circuit of a 
booster for a regulating storage battery. 


972,538. MAXIMUM-DEMAND METER.  Viadimir Karapetoff, 

. Ithaca, N. Y. Filed Nov. 9, 1907. In combination with a watt- 

meter and means for indicating the maximum demand during 

a given interval of time is a friction clutch which operatively 

connects the meter and means; and an electromagnetic device 

for restoring said means to their initial position and simultane- 

ously releasing the clutch, whereby counter-torque upon the 
meter is avoided. 


972,542. MERCURY-SWITCH. Henry Koch, Rahway, N. J., assignor 
to the Regina Company, Rahway, N. J. Filed Sept. 11, 1908. Two 
chambers contain mercury. Two plungers can be thrust into 
them so ag to close the circuit and seal the chambers. 


972,560. SPARKING PLUG. Gottlob Honold, Stuttgart, Germany. 
Filed Nov. 5, 1907. Gives details of construction. 


972.577. ELECTRICAL FIXTURE. Frank E. Seeley, Bridgeport, 
Conn., assignor to The Bryant Electric Company, Bridgeport, 
Conn. Filed June 17, 1909. An incandescent-lamp socket con- 
tains recesses and flanges, so that when the shell and cap are 
put together the wires are forced into a sharp U-bend, thus 
preventing their loosening and relieving the tension from the 
terminals, 
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972,600. CLEANER FOR THIRD RAILS. Andrew Jackson Cock- 
erell, Chillicothe, Ohio. Filed Dec. 8, 1909. A frame extending 
from the car has mounted in it a brush and scraper. 


972,613. METHOD OF AND APPARATUS FOR, DRAWING GLASS. 
-~ Robert L. Frink, Cleveland, Ohio. Filed Nov. 9, 1908. A thermo- 
static device regulates the speed of drawing electrically. 


972,615. BAIT FOR DRAWING GLASS. Robert L. Frink, Lancaster, 
Ohio. Filed May 20, 1909. Comprises a support, a metallic 
band securea at separated points along one edge to the sup- 
port, and connections for passing an electric heating current 
through the band. 


972,616. METHOD OF DRAWING GLASS. Robt. L. Frink and Fred 
J. Fink, Lancaster, O. Filed March 18, 1910. Consists in lowering 
a bait member into and raising it from a bath of molten glass, 
and maintaining the glass in immediate contact with the bait. 
as the latter is raised, by passing an electric heating current 
therethrough. 


972,625. MOTOR-CONTROLLING APPARATUS. Samuel H. Keefer, 
Plainfield, N. J. Filed July 23, 1909. Combined with a core 
is a series of rings thereon, springs yieldingly separating the 
rings, flexible conductors connecting them with a resistance, 
and electromagnets for moving the core to cause certain rings 
to successively engage each other. 


972,628. CENTRAL TELEPHONE SYSTEM. Albion D. T. Libby, 
Elyria, Ohio, assignor to the Dean Electric Company, Elyria. 


972,625.—_MOTOR CONTROL APPARATUS. 


Ohio. Filed May 28, 1909. Has a three-conductor cord circuit, 
the third wire of which has connected to it an auxiliary super- 
visory relay for controlling the lamp signal and the main super- 
visory relay. 


972,634. ELECTRICAL RELAY. Charles H. North, Cleveland, Ohio, 
assignor to the North Electric Company, Cleveland, Ohio. Filed 
Nov. 13, 1908. An electromagnet has a relatively short arma- 
ture adjacent an exposed pole of the magnet, contact springs 
and an extended armature lever for operating them, the springs 
and lever having adjacent points of support and parallel motion 
in operation. 


972,655. BRUSH-HOLDER FOR ELECTRIC CONDUCTORS. Frank 
L. Sessions, Columbus, Ohio, assignor to the Jeffrey Manufac- 
turing Company. Filed March 8, 1902. Is provided with a slide 
for carrying the brush, a spring in a recess in the support, and 
a stem connecting the spring and slide. 


972,660. ELECTRICALLY-OPERATED BLOCK-SIGNAL MECHAN- 
ISM. Royal A. Streeter, Marion, Jowa, assignor to Stotts Sig- 
nal Company, Marion, Jowa. Filed June 24, 1908. The sema- 
phore is adapted to be moved into danger position by gravity 
and into safe position by electrical means. 


972,671. AUTOMATIC BRAKE-APPLYING DEVICE FOR RAIL- 
WAY-TRAINS. Harry P. Zackey, Martinsville. N. Y. Filed 
June 21, 1909. An electromagnet arranged along the track 
operates an armature extending from the locomotive and 
adapted to operate the air-brake valve. 


972.675. APPARATUS FOR LIGHTING MINERS’ SAFETY-LAMPS. 
John Cunningham Bowie, Cardiff, England, and John Henry 
Phelps, Yokohama, Japan. Filed July 11, 1908. The lamps are 
put into a sealed case in the lower part of which is a manually- 
driven dynamo for igniting the lamps. The case cannot be 
opened until the dynamo is stopped. 

972,682. ELECTRICAL INDICATOR. Edward E. Craig, Kansas 
City, Mo. Filed June 16, 1909. An electric selector switch for 
elevator indicators has a circular series of contact segments 
each having a rise on its end portion, and a rotary switch lever 
carrying a yieldably mounted roller adapted to engage the seg- 
ments. i 
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972,687. BAIT FOR DRAWING GLASS. Robert L. Frink and Fred 
J. Frink, Lancaster, Ohio. Filed March 10, 1910. A bait adapted 
to be plunged into a bath of molten glass is connected to the 
secondary of a transformer which supplies heating current 
to it. 


972,692. MAGNETO-MACHINE FOR USE IN CONNECTION WITH 
THE IGNITION SYSTEMS OF INTERNAL-COMBUSTION EN. 
GINES. Robert Frederick Hall, Moseley, near Birmingham, 
England. Filed Aug. 24, 1908. The armature casing has a 
chambered casting fitted to its end, a high-tension slip ring 
disposed within the casting, a collector brush for engagement 
with the slip ring, a casing for the brush, a contact breaker, 
and a casing for the latter fitted to the end of the casting. 


972,715. TELEPHONE RECEIVING APPARATUS. Greenleaf 
Whittier Pickard, Amesbury, Mass. Filed March 16, 1910. Com- 
bined with the magnet-and-pole-piece system are line-terminals 
electrically connected with said system by way of spark-gaps. 


972,721. WIRELESS TELEGRAPHY OR WIRELESS TELEPHONY. 
Octave Rochefort, Paris, France, assignor to Compagnie Gén- 
érale Radio-Telegraphique Carpentier, Gaiffe. Rochefort, Paris, 
France. Filed Nov. 8, 1909. Consists of four detectors forming 
electric rectifiers connected so as to arrange between the earth 
of the bipolar resonator and the ends of the circuit of the tele 
phonic receiver, a condenser with three contacts. 


972,729. ELECTRIC ROTARY FLOOR SURFACING, SCRUBBING, 
AND POLISHING MACHINE. William H. Strange, Chicago, 
Ill., assignor of one-half to Robert H. Langston and John P. 
Sullivan, Chicago, Ill. Filed Sept. 8, 1906. A vertical-shaft 
motor is mounted on the machine. 


972,735. RAIL-JOINT. William P. Thomson and Samuel G. Thom- 
son, Philadelphia, Pa., assignors to Thomson-Thomson Company, 
Philadelphia, Pa. Filed Dec. 27, 1907. An insulated joint. 


ELECTRIC FURNACE FOR THE CONTINU: 
OUS MANUFACTURE OF GLASS. Marius Sauvageon, Colom- 
bes, France. Original application filed Aug. 5, 1909. Divided 
and these applications filed Aug. 2, 1910. Has a combined melt- 
ing and refining chamber in which are arranged electrodes 
immersed in the molten glass. 


972,782. SYSTEM OF ELECTRICAL DISTRIBUTION. Justus B. 
Entz, Philadelphia, Pa., assignor to the Electric Storage Battery 
Company, Philadelphia, Pa. Filed May 28, 1904. ‘Combined 
with a main battery and a pilot cell are circuit connections 
for causing the pilot cell to first become fully charged, means 
for opposing the effects of the main battery and pilot cell, and 
devices responsive to these means for interrupting the charge 
of the main battery. 

REISSUE. 


13,157. LAMP-RECEPTACLE. Harry Wallace Lawrence, Denver. 
Colo., assignor to the New England Etectric Company. Filed 
Aug. 26,.1909. Original No. 864,427, dated Aug. 27, 1907. Com- 
prises a porcelain base with an annular groove therein, the 
groove having a number of outward extensions, and a threaded 
shell having outwardly bent ears inset in the groove, the ears 
being received in the extensions. 


PATENTS THAT HAVE EXPIRED. 


Following is a list of the electrical patents (issued by the 
United States Patent Office) that expired October 17, 1910: 
506,658. MULTIPLE COMMUTATOR APPARATUS FOR TELE- 

PHONE SYSTEMS. Louis A. Berthon, Paris, France. 
506,683. JUNCTION BOX FOR ELECTRIC CABLES. Samuel B. 

Fowler, Chicago, Ill. 

506,729. ELECTRIC PUSH BUTTON. Benjamin F. Rex, St. Louis, 

Mo. 

506,733. MANUFACTURE OF ELECTRIC LAMPS. Hermann 

Schulze-Berge and Franz G. A. Schulze-Berge, Brooklyn, N. Y. 
506,740. DYNAMO-ELECTRIC MACHINE. Sidney H. Short, Cleve- 

land, Ohio. 

506,774 and 506,775. DYNAMO-ELECTRIC MACHINE. Fritz A. 

Feldkamp, Newark, N. J. 


506,786. ELECTRIC LOCOMOTIVE. Hosea W. Libbey, Boston, 
Mass. 
506,830. INSULATED ELECTRIC CONDUCTOR. Leonard F. Re 


qua, New York, N. Y. 


506,841. ELECTRIC ALARM SYSTEM. George F. Bulen, Bayonne, 
N. J. 
506,881. REGULATOR FOR DYNAMO-ELECTRIC MACHINES. 


Jeremiah Keller, Canton, O. £ 
506,883. VISIBLE SIGNAL. Frederic S. Perrin, New York, N. Y. 
506,884. APPARATUS FOR SUPPRESSING TELEPHONE DIS- 

TURBING-CURRENTS. Frank A. Pickernell, Newark, N. J. 
506,890. ELECTRIC-ARC LAMP. August Utzinger, Nuremberg, 

Germany. 

506,920 and 506,921. SYSTEM OF ELECTRICAL DISTRIBUTION. 
Cyprien O. Mailloux, New York, and William S. Barstow, 
Brooklyn, N. Y. : 

506,936. ELECTRIC SYNCHRONIZER FOR CLOCKS. Henry S. 
Prentiss, Elizabeth, N. J. 

506,993. ELECTRIC RAILWAY CONDUIT. Henry H. 
Brooklyn, N. Y. 
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THE ELECTRIC-VEHICLE LOAD. 

The electrie vehicle is justly being given a position of 
prominence by progressive central-station companies as a 
revenue producer. This is clearly evidenced by the asso- 
ciations being formed which include in their membership 
central stations, battery manufacturers and vehicle manu- 
facturers, and have as their object a close co-operation be- 
tween these three co-partners for the general advancement 
of the industry. 

In outlining campaigns for central stations to follow 
in securing electric-vehicle business, it is advocated that 
the central station employ battery experts to give free 
advice to users and prospective users of cars, that it main- 
tain garages for properly taking care of electric trucks, in 
short that the central station should maintain a relation- 
ship with the electric-vehicle user that is analogous to that 
between the consulting engineer and his client. 

Now, while it may seem that much is expected of the 
central-station companies and that a great deal of gratuitous 
service is demanded of them in this eampaign for increasing 
the electric-vehicle business, yet the certainty of greatly in- 
creased revenues to be derived from the sale of charging 
energy makes it almost obligatory for them to assist in 
every possible way, not only in the sale of electrie vehicles, 
but in their care after they have been put into service. 

These statements were well borne out in an excellent 
paper on the subject presented at the first annual conven- 
tion of the Electric Vehicle Association of America, by Louis 
A. Ferguson of the Commonwealth Edison Company, Chi- 
cago. This company has had an extensive experience with 
eleetrie vehicles and has carried on investigations to deter- 
mine the comparative cost of operating eleetries. An in- 
vestigation of the aetual cost of operation of six 3,000-pound 
capacity electric delivery wagons over an average period 
of one year showed actual cost of operation of six cents 
per mile when averaging thirty miles per day. The cost 
included electrical energy at four cents per kilowatt-hour, 
supplies, tires, battery and all other repairs. These figures 
demonstrate that the electrie commercial truck of today is 
capable of meeting practically all requirements of the aver- 
age user, and in addition furnishes him with more economi- 
eal, cleaner and better service than can be obtained from 


either the horse-drawn vehicle or the gasoline power wagon. 
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That the central station is justified in pushing the ve- 
hicle business was further demonstrated by figures pre- 
sented by Mr. Ferguson Showing the average monthly in- 
come from flats to be $1.84 and from houses $3.08, while the 
average monthly income from electric pleasure vehicles is 
$6.87 and for electric trucks between $12.00 and $20.00, de- 
pending upon the size. 

ee ee 
CENTRAL-STATION HEATING. 


At a meeting of the New England Section of the National 
Electrie Light Association on September 9, 1909, Mr. 
Charles R. Bishop stated that out 
Pennsylvania having a population 


of eighty-two cities in 
of 5,000, there were at 
that time no less than sixty-nine cities which could boast 
of central-station heating plants. Mr. Bishop, who is a 
well known authority on the subject, claims that exhaust- 
steam heating is much more profitable than live-steam heat- 
ing, and even the most elementary acquaintance with the 
thermodynamie and engineering considerations of the sub- 
ject will tend to show that there is every reason for this 
contention, and operating figures from the various plants 
amply bear out Mr. Bishop’s viewpoint. 

These facts lend interest to a short article by Mr. 
P. E. Matteson on ‘Central Heating’? which appears on 
another page of this issue as the fourth and concluding 
article of a series on ‘*Central-Station Economy. ”? 

Mr. Matteson points out that the conditions are gen- 
erally favorable for central heating from an electric gener- 
ating station, and considers the case of a small station em- 
ploying an engine of 200 horsepower., 
gives, 


The figures he 
however, are seldom if ever attained in ordinary 
practice, but as he takes probably 
viewpoint statistically, 


the most unfavorable 
his arguments are really only 
strengthened when more typical cases are considered. 

Thus, Mr. Matteson assumes a temperature of only 200 
degrees Fahrenheit for the product of his water heater. A 
figure of 208 degrees would be more nearly true under fa- 
vorable conditions and with efficient apparatus, and it may 
safely be said that if the temperature drops below 204 
degrees there is something wrong with the apparatus. 
Again, he assumes the performance of a 200-horsepower 
noncondensing engine to be eighteen pounds of steam per 
horsepower-hour. It is doubtful whether any electric-light 
plant with an engine of this size ever approached such an 
efficiency when operating noncondensing ; twenty-five to 
thirty-five pounds would represent common practice in this 
respect, and indeed much higher figures than these have 
heen noted. But then the more exhaust steam there is avail- 
able, the greater are the possible returns from the heating 
proposition, so that Mr. Matteson’s conclusions are strength- 
ened by a consideration of probable working conditions, in- 
stead of being invalidated. 

Thus it would appear that with most small central sta- 
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tions,, which usually are inefficiently operated, the steam. 
heating proposition should be a good one, and in many 
cases it will be shown that the main revenue will accrue 
not from the sale of current but from the heating returns. 

In this connection the ‘statistics quoted by Mr. Bishop 
for a city of 10,000 inhabitants will be of interest. At a 
rate of only 40 cents per 1,000 pounds of exhaust steam, the 
yearly revenue from the heating amounted to $12,497.85, 
And as a rate from 25 to 50 per cent more than this is often 
obtained, the great possibilities of central heating will be 
readily apparent. 

Another argument frequently advanced for the estab- 
lishment of a heating business by electrica] generating sta- 
tions is that in many cases the fact of their being able to 
furnish heat will often result in an order for electrical sup- 
ply which otherwise could not be obtained. Hotels, apart- 
ment houses, office buildings, and the like, must have heat 
in the winter, and this is always more imperative than the 
nature or source of the lighting. 
positively, 


It must not be stated 
however, that a central heating supply will in- 
variably result in such cases in obtaining an electrical con- 
tract—there are other important considerations also—but 
doubtless in many cases it will prove ultimately to be the 
deciding factor. 


THE ELEMENTARY CHARGE OF ELECTRICITY. 


Parallel with the growth of the electronic theory of 
electricity has been the growth of the belief in the ex- 
istence of an elementary electrical charge, an electrical 
atom, as it were. And just at the period when our faith in 
the indivisibility of the material atom has been shattered 
by the phenomenon of radioactivity, the evidence of the 
atomic structure of electricity has been accumulating. Va- 
rious attempts have been made to measure the magnitude 
of this natural unit of electrical quantity, by a number of 
methods, and its approximate value has been known for 
some time. One of these methods consists in condensing 
Water vapor in a fog chamber, the air of which has been 
cleansed of dust. With no dust particles present, the va- 
por condenses on the ionized particles of air as nuclei, and 
the droplets forming the cloud are thus electrically charged 
By observing the rate of fall of this cloud, under gravita- 
tion alone, and with a superposed electrical field, the data 
necessary for the computation: are obtained. 

In a paper read before the American Electrochemical 
Society, at its recent meeting, and reported in abstract in 
our last issue, Prof. Robert A. Millikan described some 
experiments along this line which are noteworthy. For 
eleganee of method and accuracy of result his work sur- 
passes anything which has yet been done on this subject. 
The method is a modification of the cloud experiment men- 
tioned above. As first reported at the meeting of the Amer- 
ican Physical Society about a year ago, a single dish of wa- 


October 29, 1910 


ter was brought under observation in the dust-free cham- 
her, and its motion could be observed through a reading 
telescope much more accurately than that of a cloud. But 
on aceount of gradual evaporation, the mass of the drop 
kept changing, and as the velocity of motion depends upon 
gravitational as well as electrical attraction, the conditions 
were not sufficiently constant to permit accurate results. 
In the later experiments oil has been substituted for water, 
the tiny drops being obtained by the use of an atomizer. 
One of these finds its way eventually into the chamber 
through a pin-hole, and can then be subjected to observa- 
tion. The mass, as determined from the velocity under 
gravity alone, remains very nearly constant and it conse- 
quently forms a very satisfactory material. Due to con- 
tact with ionized particles of air, or to the acquisition of 
free electrons, the charge of the droplet sometimes suddenly 
changes, producing a corresponding sudden change in its 
velocity of motion. These changes of charge are usually 
by a definite amount, either positive or negative, but occa- 
sionally by a multiple of this, as though ten electrons had 
been acquired at the same time. The value of this elemen- 
tary quantity, computed from the observations, is 4.90 
10°" C. G. S. electrostatic units. 


necting the velocity of fall with the mass of the particle 


Since the relation con- 


luvolves the viscosity of the air, its accuracy is limited by 
our knowledge of the latter, which is uncertain, to about 
one-half per cent. 

The reason given for considering this quantity as the 
ultimate electrical atom, or natural unit of electricity, is, 
that the charge upon the drop never changes except by this 
definite amount, or an exact multiple of it. Moreover, when 
the drop comes initially under observation it possesses a 
charge which is also an exact multiple of this minimum 
charge. This charge probably arises from the method of 
spraying the liquid from the atomizer, but it is also possi- 
ble that it is accumulated from the air in the same fashion 
as the later additions. In the latter case the question arises 
as to whether this definite charge is not simply a quantity 
Which is invariably associated with a molecule of air, just 
as in an electrolytic bath a definite ratio appears to be 
maintained between the mass of any ion liberated and the 
quantity of electricity transferred. 
chemical substance, such a supposition would seem very 


If air were a simple 


plausible, but as it is not, it would be necessary to assume 
that the ionization oceurred in one constituent alone, such 
as the oxygen. There is no reason to suppose that this is 
the case, but the argument for the electrical atom will be 
Strengthened when other gases, such as hydrogen, are 
found to give the same result. 
that Professor Millikan proposes to try the experiment 
With other gases, and thus add to the evidence in hand. 
He has already found that the result is independent of the 
material used for the liquid drop. 


It is pleasing to know 
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NATURAL UNITS OF MEASUREMENT. 

The existence of an elementary charge or electrical 
atom suggests at once that such a natural unit should be 
used as a unit of measurement, or at least that the unit of 
measurement for electrical quantity should be based upon 
it. The suggestion has indeed been made that our entire 
system of units be based upon such constants of nature, 
such as the velocity of light in space, and it is of course pos- 
sible to construct such a system. While such a system may 
appeal to sentiment, it has little to recommend it from a 
practical standpoint. Its principal advantage is that the 
unit is independently reproducible, and does not depend 
upon the preservation of any particular piece or pieces of 
matter, such as are now preserved by our own and other 
governments to perpetuate the kilogram, foot, ete. The 
units not only would be independent of any particular 
body, but would not even depend upon the properties of 
any particular substance. 

An objection to such fundamental units is that they 
are not conveniently available for direct use. Another is, 
that most of them are not known with the accuracy which 
is possible with our present units. As to reproducibility, 
when the relation between one of these constants of nature 
and our present units is once determined, the unit can then 
be reproduced regardless of its particular value. Such a 
relation has been determined, for instance, by Professor 
A. A. Michelson, between the meter and the wave-length of 


a particular line in the spectrum of cadmium, and the 


meter can consequently be reproduced at any time from 


the knowledge of this relation, even though every standard 
of length in the world should be destroyed. A similar con- 
sideration applies to the unit of electrical quantity, and the 
natural unit in this case is inconveniently small. For prac- 
tical purposes it is immaterial whether the unit emploved 
is an exact multiple of the natural unit, or bears an en- 


tirely arbitrary relation to it. 


WINDING COEFFICIENTS FOR MOTORS. 

The last installment of an article bv Mr. Hans Weich- 
sel dealing with winding coefficients for single-phase motors. 
appears in this issue. The possible variety in the design 
of windings for this class of machine is so great that it is 
of great service to the designer to have within convenient 
reach the values of the necessary coefficients which apply to 
any particular arrangement of winding which may be chosen. 
The curves and tables given by Mr. Weichsel, as well as 
the derivation of the necessary equations for determining 
these coefficients, will therefore prove of great value to all 
those who are concerned with the design of single-phase 
motors. 

This valuable series of articles should be preserved and 
filed, and will be found very convenient for reference pura 
poses. 
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Sons of Jove Annual Meeting. 

The eighth annual meeting of the 
Order of Rejuvenated Sons of Jove 
Was held at Birmingham, Ala., on Oc- 
tober 13, 14 and 15, 1910, with head- 
‘quarters at the Hotel Hillman. Mem- 
bers of the Order from all parts of 
the country were present and gave 
voice to their appreciation of the gen- 
erous hospitality of the local Jovians 
and the management of the conven- 
tion. The entire business section of 
the city was decorated and illuminated 
by hundreds of unique electrical signs, 
Jovian flags and banners, cards of 
welcome in store windows and other 
devices. Suspended across the street 
from the Hillman to the City Hall was 
an illuminated WELCOME JOVIANS'! 
flanked on either side by representa- 
tions of Lucifer, the God of Light, the 
emblem of the order, worked out in 
green and red lights. Stretched across 
the principal business streets were 
hundreds of arches and festoons of 
electric lights, forming continuous 
avenues of illumination, under which 
the Jovians passed in parade. ` 

Business sessions were held each 
day in the City Council Chambers, 
through the courtesy of the Mayor, 
the Honorable Culpepper Exum, who 
later was initiated and received into 
the Order. Entertainment included a 
theater party, smoker and vaudeville 
at the Turn Verein, a visit to the Ala- 
bama State Fair, automobile trips 
about the city, visits to the great steel 
and iron mills at Ensley and Besse- 
mer, and a banquet, at which Jovian 
A. H. Ford, president of the Birming- 
ham Railway, Light & Power Com- 
pany, presided as toastmaster. 

The retiring Eighth Jupiter, Oscar 
C. Turner, of Birmingham, in his re- 
port showed an increase of more than 
1,000 members during the past year, 
and a total membership close to ant 
R. M. Van Vliet, of Chicago, 
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trical {field were discussed and ar- 
ranged. The idea of co-operative ad- 
vertising, as now carried on in Buffalo, 
Cleveland and other centers of Jovian 
interest, is to be embodied in the work 
of the Order and to be fostered and in- 
augurated wherever possible. Past- 
Jupiter J. Robert Crouse, ot Cleveland, 
Ohio, in presenting the possibilities oť 
co-operative advertising called it ‘‘the 
bunching of hits’? and declared that 
the plan had all the virtues of a com- 
mereial Invention. Briefly, the idea is 
to have Jovians in various large centers 
purchase and manage a page in one or 
more of the leading local newspapers 
to be used in exploiting electricity in 
all its branches on one or more fixed 
days each week. The various electrical 
interests, large and small, contract for 
advertising space surrounding a solid 
center given over to items of general 
news interest regarding electricity. 
‘*Co-operation’’ is the watehword of 
the Sons of Jove and the plan of co- 
operative advertising outlined above is 
practical Jovianism. Other plans for 
increasing the scope and usefulness of 
the order also received attention. 

The eonvention closed with the re- 
ception of thirty new members at a re- 
juvenation held on Saturday evening. 
The tollowing were chosen as the offi- 
cers for the ensuing year: 

Jupiter, J. F. Dostal, Denver Gas & 
Electric Company, Denver, Col. 

Neptune, H. B. Crouse, Crouse-Hinds 
Company, Syracuse, N. Y. 

Pluto, J. P. Lawrence, Nashville, 
Tenn. 

Vulcan, C. C. Hillis, Electric Ap- 
pliante Company, San Francisco, Cal. 

Mereury, R. M. Van Vliet, Cutler- 
Hammer Manufacturing Company, Chi- 
cago, lll. 

Mars, A. C. Beattie, Cincinnati, Ohio. 

Hercules, M. F. Sterritt, Hobson 
Eleetrie Company, Dallas, Tex. 

Apollo, W. N. Matthews, W. N. 
Matthews & Brother, St. Louis, Mo. 

Avrenim, R C. Kemp, Montana Elec- 
trie Company, Butte, Mont. 

Denver Jovians initiated one hun- 
q and ten members, the largest class 
October 11, and 


y 


dre 
ever received, on 
Hooded the convention with telegrams 
the Governor of Colorado, the 
Mayor and President of the Denver 
City Council, officers and past officers 
of the National Electric Light Associa- 
tion and a hundred or more Jovians: 
This display of electrical energy se- 


from 
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cured for Denver the office of Jupiter 
and the next annual meeting of the 
Order of Rejuvenated Sons of Jove. It 
means also a renewed interest in the 
work of the Order on the part of every 
central-station manager throughout the 
country. The Denver Eleetrie Show 
next year, it is promised, will be Jovian 
from start to finish. The slogan and 
vital principle of the Sons of Jove is 
“AIH Together, All the Time, for Every- 
thing Electrical.” 
—_—_—_@--@—____- 
Commercial Section Formed. 

At the St. Louis convention of the 
National Eleetrie Light Association, 
Vice-President Gilchrist appointed a 
committee on the organization of a 
Commercial Section, of which George 
Williams is Chairman. 

The first meeting of this Committee 
was held in the rooms of the Associa- 
tion, New York City, on October 17, A 
plan of organization with constitution 
and by-laws was presented by Chair- 
man Williams and was unanimously 
adopted. This plan provides for the for- 
mation of a Commercial Committee 
with the Chairman and Secretary as 
officers. Each member of the Commer- 
cial Committee is in turn chairman of 
a subcommittee appointed to investi- 
gate and report upon specific depart- 
ment of central-station commerical 
work. Through this plan of organiza- 
tion it is hoped that the Association 
will have each year very complete and 
authoritative reports of commercial 
progress. me 

At the conclusion of the session it 
was determined to call a second meet- 
ing on November 10 at Pittsburg, 
where nominations for the various com- 
ittees will be made and their work out- 


-lined. The secretary of the committee 


is Frank B. Rae, Jr. 
—__—__++—_- — 

To Investigate Sanitation of Cars. 

At the annual convention of the 
American Association of Railway Sur- 
geons held in Chicago on October 19, 
920 and 21, a committee was appointed 
to make an investigation of, among 
other things, the best means to promote 
more perfeet sanitary conditions 1n 
railway passenger cars, Particular at- 
tention will be given to car ventilation, 
fumigation and cleaning. Dr. A. M. 
Hume, of Owosso, Mich., chief surgeon 
of the Ann Arbor Railroad, is chairman 
of this Committee on Hygiene and 


Railway Sanitation. 
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Charles P. Steinmetz. 

To be one of the foremost masters of 
both theoretical and applied science and 
at the same time a conspicuous leader 
in their further advancement is a posi- 
tion held by but few living men. This 
country is fortunate in having such a 
leader in its electrical activities, a man 
of the Lord Kelvin class, who is revered 
by all electrical men and regarded as a 
most gifted genius. No important elec- 
trical problem, particularly if of an in- 
tricate nature, is solved without ascer- 
taining the opinions of Dr. Steinmetz. 
No student of electrical en- 
gineering fails to hear of 
him. And yet there are a 
great many of the younger 
electrical men who do not 
know the romantic story of 
this truly wonderful man. 

Charles Proteus Steinmetz 
was born on April 9, 1865, 
at Breslau, Germany. From 
his father he inherited a 
keen interest in scientific 
subjects which manifested it- 
self at an early age. As his 
father was in fair circum- 
stances he was sure of get- 
ting a thorough education. 
Twelve years he spent in the 
gymnasium, or preparatory 
school. Here was laid the 
foundation for his complete 
mastery of mathematics. 
Much of this time was also 
given to his other pet hobby, 
chemistry, and a private lab- 
oratory was fitted up at his 
home. At the age of nine- 
teen he entered the univer- 
sity at Berlin, specializing 
first on mathematics and as- 
tronomy and later on physics 
and electrical engineering. 

Through a fellow student 
he became intensely interested in 
socialism, and before long he was 
made editor of a weekly socialist paper, 
although he was already editor of two 
Scientific periodicals. At that time 
the socialistic propaganda was not tol- 
erated in Germany, so the greatest in- 
genuity was necessary in order to cir- 
Cumvent the surveillance of the police. 
Communication with imprisoned com- 
rades was maintained by means of let- 
ters written with invisible ink. Finally 
suspicion fell on young Steinmetz for 
the publication of the secret paper. 
Flight seemed the only way out of the 


dilemma, so through a carefully 
planned ruse he escaped across the Aus- 
trian border and spent a short time in 
Vienna. 

In June, 1888, he went to Ziirich, 
Switzerland, where he arranged to re- 
plenish his funds by writing articles on 
astronomy. Although he had intended 
to become a chemist, he decided to 
study mechanical engineering and 
therefore entered the Zürich Polytech- 
nicum. <A year later he and his closest 
chum decided to go to America and 
took passage in the steerage of a 


CHARLES P. STEINMETZ, 
Electrical Engineer, Inventor, Lecturer, Author. 


French liner. During the trip they 
studied English. 

Arriving in New York Mr. Steinmetz 
fortunately had a letter of introduction 
from the editor of the Elektrotchnische 
Zeitschrift through which he secured 
a position as draftsman in the elec- 
trical shops of Mr. Eickemeyer, at Yon- 
kers, N. Y. Here promotion was rapid 
and in a few years Mr. Steinmetz was 
chief designer and in full charge of all 
new and experimental work. Soon at- 
ter the merging of a number of large 
electrical concerns to form the General 
Electric Company, the Ejickemeyer 
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Company was bought up in order,:it 
is said, to secure the services of its 
voung expert. 

Since then, 1893, Dr. Steinmetz has 
been the consulting engineer of the 


General Electric Company. He is par- 


ticularly associated with its research 
work and has condueted a multitude of 
difficult investigations. He has been 
granted a large number of patents for 
his electrical and other inventions. He 


is singularly gifted in being able read- 
ily to pick out the essentials of any 


problem and to solve it 
with short-cut methods. 
Daily his advice is sought 
on points that require 
bridging from the science to 
the art of electrical engin- 
eering. 

He has always taken deep 
interest in the affairs of the 
American Institute of Elee- 
trical Engineers, to whose 
proceedings he has been a 
prolific contributor of origi- 
nal papers. After holding 
numerous offices he was 
elected president of the In- 
stitute in 1901. 

As a lecturer Dr. Stein- 
metz is always in demand. 
His versatility and his keen 
insight enable him to dis- 
course fluently and with re- 
markable clearness on any 
electrical engineering topic. 
Since 1902 he has been pro- 
fessor of electrical engineer- 
ing at Union University. 

Despite his numerous ìn- 
terests he has found time 
to write five books, which 
have become classics in elec- 
trical literature. These 
are: ‘‘Theory and Calcula- 
tion of Alternating Current 


abstruse 


Phenomena,’’ ‘‘Theoretical Elements of 
Electrical Engineering,” ‘‘Theory and 
Calculation of Transient Electric Phe- 


9? 


nomena and Oscillations,” ‘‘General 


Lectures on Electrical Engineering,’’ 
‘Radiation, Light and Illumination.’’ 


For diversion Dr. Steinmetz finds 


much delight in nature study. His 
summer vacations are spent in the most 
primitive fashion at a small camp along 


the Mohawk. At home, when not in 
his laboratory, he may be found fondly 
watching his plants, particularly cacti 
and aquatic plants. His conservatory 
is a most interesting one. 
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Steinmetz Speaks Before the Chicago 
Electric Olub. 

The speaker of the day at the regu- 
lar weekly meeting of the Chicago 
Electric Club on Thursday, October 
20, was Dr. Charles P. Steinmetz, who. 
delivered a very interesting and char- 
acteristic address on the various phases 
of electricity, treating briefly its gen- 
eration, transmission, application and 
its future. 

Doctor Steinmetz spoke of energy in 
its different forms, mentioning the 
characteristics of each. He classified 
electrical energy as that form of energy 
which may easily be converted into 
light and power and chemical energy 
as being easily converted into heat. 
The speaker discussed the sources of 
energy and briefly outlined the meth- 
ods of converting it into forms for 
commercial use. 

Regarding transmission, 
Steinmetz said that an essential ad- 
vantage of electrical energy lies in the 
fact that it may very easily be trans- 
mitted from place to place with com- 
paratively small loss. This was ex- 
plained as being a great advantage in 
view of the fact that energy is seldom 
utilized at its source of supply and 
must necessarily be transported. Elec- 
trical energy was further defined as an 
intermediate form of energy as it is 
never used in the form in which it is 
transmitted. 

The next phase considered by the 
speaker was the time element. The 
fact that electrical energy must be 
used when generated is the most se- 
rious disadvantage of electricity. Doc- 
tor Steinmetz referred to the storage 
battery and stated that it does not 
store electrical energy but instead 
charges plates which ereate a chemical 
action, thus regenerating current. 
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days when Bell, Edison and Brush 
were making their first experiments 
and commented on the wonderful de- 
velopment of the electrical industry. 
He recounted an experience he had in 
installing which is known as the first 
arc-light installation ina mine, at Ash- 
land, Mich. Referring to water power 
Mr. Jones said that by the development 
of electrical apparatus the people are 
beginning to utilize the water power 
of the country and he looks forward 
to the time when the conservation of 
our natural resources will be all that 
the name implies. 

Homer E. Neisz, vice-president of the 
club, commented Doetor Steinmetz ou 
his interesting address and moved that 


a vote of thanks be extended him by : 


the club. It was also moved and 
adopted that Doctor Steinmetz be made 
a honorary member of the Chicago 
Kleetrie Club. 


— ee 


Changes in New York Wiring Rules. 

The Department of Water Supply, 
Gas and Electricity of the City of New 
York has announced ehanges in the 
electrical rules to take effect on No- 
vember 1. Fuses of the standard rat- 
ing nearest to the capacity of the wire 
will hereafter be allowed, even though 
the rating of the fuse is slightly higher 
than the rating of the wire. The pres- 
ent sign rules are superseded by the 
following, to be known as Rule 12-D: 


a. Wires carried on the outside of sign 
structures must be run in approved metal 
conduit or approved armored cable. This 
does not apply to signs erected on roofs or 
on open ground where rubber-covered wire 
is employed and is not subject to mechan- 
ical injury, and where it is kept at least 
one inch from the surface wired over. 

b. Wires within structure of sign, must 
be double-braided rubber covered and where 
the difference of potential between wires 
is over 120 volts they must be separated by 
at least 0.5 inch. 

ec. Must be constructed entirely of metal. 

d. Sheet metal must not be less than 
No. 26 B. & S. gauge. 

e. Must be braced by angle iron of such 
thickness and so placed as to secure suffi- 
cient strength and rigidity. 

l All metal must be galvanized or enam- 
eled or treated with at least oa coats of 
z sive paint or compound. 
a it the aie of receptacles are 
not of the inclosed type, beceptacl sy 
be constructed that the terminals wn 
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rect to standard sockets or receptacles, 
1,320 watts may be dependent upon final 
cut-out, 

k. Must have maker’s name or trade 
mark permanently attached to the exterior, 

l. Must be constructed as to render 
each compartment accessible for inspection, 
or in lieu thereof must be inspected and la- 
beled at the factory. 

——______~»--e__—- 
American Iron & Steel Institute. 

On Thursday, October 20, a party of 
steel and iron men began a two days’ 
inspection of the steel and iron indus- 
tries of Pittsburg. About fifty men- 
bers of the American Iron and Steel In- 
stitute and a number of foreigners 
made the tour, there being about sev- 
enty-five in all. 

In addition to the Pittsburg visit the 
members have also visited the indus- 
tries in Buffalo, Niagara Falls, and Chi- 
cago. 

The inspection party enjoyed a ban- 
quet at the Hotel Schenley, at which 
Judge E. H. Gary spoke. After the 
banquet the party left for Washington, 


D. C. 
—____~>--e—____- 
Another Institute Meeting. 

The Board of Directors of the Amer- 
ican Institute of Electrical Engineers 
has given authority for an Institute 
meeting to be held with the co-opera- 
tion of the Pittsfield and Schenectady 
Sections. The time suggested is Febru- 
ary, 1911, the exact date to be fixed 
later. 

— ee 
American Physical Society. 

The regular Thanksgiving meeting of 
the American Physical Society will be 
held in Chicago on Saturday, November 
26. The secretary in the advance no- 
tice calls the attention of members to 
the necessity of sending in abstracts ol 
their papers as soon as possible. 

eeo 
Electrical Exports for October. 

During the month of September elec- 
trical machinery valued at $300,000 was 
exported from the United States. This 
is less than the exports for last Septem- 
her by about $100,000. Exports of 
electrical machinery for the nine 
months ending with September amount- 
ed to $5,400,000. 

—— eee 
Electrical Imports Into South Africa. 

Electrical fittings valued at $1.110.- 
000 were imported into British South 
Africa during the first seven months 0 
1910, against only $368,000 worth 10 
the same period last year. 
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The Power Equipment of the Buick Automobile Company. 


A New Installation Comprising Some Unique Features. 


Although not of remarkable size the 
power plant of the Buick Automobile 
Company, located at Flint, Mich., pos- 
sesses a number of features, both in re- 
gard to its system of distribution and 
to its equipment, that are of interest to 
the power engineer. The plant is one 
of the few in which power is distributed 
through underground conduits, and 
only over a short distance. The entire 
equipment, especially that of the dis- 
tribution system, is a model of its kind, 
and aside from its neatness and com- 


As a great deal of the machinery in 
the factory is small and is run at con- 
stant speed the machines have been 
divided into groups and are driven by 
constant-speed induction motors. On 
machines liable to sudden and quite 
heavy overloads, such as the drop-forg- 
ing machines, the motor has been pro- 
vided with a heavy flywheel. 

The power plant of the Flint Power 
Syndicate supplies power not only to 
the Buick Company, but to other allied 
plants in the immediate vicinity, hav- 


is automatically weighed and stamped 
on cards when dumped into the bin. 

Water supply for the boilers is 
brought directly from the Flint River, 
on the bank of which the station is 
situated. 

Power is supplied to the transmis- 
sion system by one vertical and one 
horizontal General Electric turbine of 
3,000-kilowatt capacity each. All pow- 
er is three-phase, sixty-cycle and is 
generated and transmitted at 5,000 
volts. From the turbo-generator five 


BUSBARS AND OIL SWITCHES IN BUILDING NO. 11. 


pactness is so arranged as to be easily 
accessible in case of repairs which 
might at any time become necessary. 
The factory of the Buick Company, 
which uses power generated by the 
Flint Power Syndicate comprises four- 
teen buildings, extending over an area 
of about 100 acres. When the works 
are operating at full capacity between 
8,000 and 9,000 men are employed and 
an average of about 180 complete auto- 


mobiles are produced each working 
day. 


ing power sufficient for all their needs. 
In the boiler room of this generating 
plant are four batteries of 1,200-horse- 
power Stirling boilers, sufficient room 
being left for the installation of four 
more when it becomes necessary. 
Automatic stokers are used, coal being 
received in bins at the top of the boil- 
er room. A traveling crane is used to 
transfer the coal from the cars on the 
Company’s siding into the bins. As 
an aid in keeping accurate cost ac- 


counts of the power plant all coal used 


INTERIOR OF POWER HOUSE, FLINT POWER SYNDICATE. 


three-conductor cables run through oil- 
switch panels to the underground con- 
duit system. 

Each of the five cables used in trans- 
mitting power is insulated with var- 
nished cambric and is lead-covered. 
Each will, at 5,000 volts, transmit 2,500 
kilowatts. These cables are all built on 
24,000-volt specifications and were 
tested for 40,000 volts. In order to ac- 
commodate this cable especially large 
conduits were built and conduit work 
amounting to 32,000 duct feet was in- 
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stalled by G. M. Gest, of New York, 
Cincinnati and Chicago. 

Leaving the generating station the 
five three-conductor cables, branching 
out from junction boxes, run to nine 
transformer stations. In nearly every 
case the factory building receives 
power from its own individual trans- 
former stations, though in some of the 
shops this order is varied. One build- 
ing is provided with two such sta- 
tions while in other cases a shop re- 
ceives its power from a transformer lo- 
cated in another building. Building 
No. 1, which contains automatic lathes, 
drill-presses, ete., is fed from two trans- 
former stations, views in one of 
which are shown on this page. In 
each of these installations there is one 
730-kilowatt transformer which sup- 
plies power to the motors, one 200-kilo- 
watt transformer supplying current for 
lighting. The entire equipment of the 
two stations is practically identical. 
Building No. 3, in which the drop forg- 
ings are made, and Building No. 6 
where cars are assembled, each have 
one 750-kilowatt transformer for 
power and one 200-kilowatt trans- 
former for lighting. The body 
works in Building No. 4 has the same 
power equipment but only a fifty-kilo- 
watt transformer for lighting. Build- 
ing No. 7, which also supplies power 
to No. 8, has a capacity of 200 kilowatts 
for lighting and 375 kilowatts for 
power. This plant, being used for as- 
sembling, requires less power than some 
of the others. The sheet-metal plant in 
Building No. 7, the assembling plant in 
No. 10, and the assembling plant for 
the No. 14 Type car, are each equipped 
with stations containing one 750 and 
one 200-kilowatt transformers. 

The busbar construction used in all 
the transformer stations is one of the 
unique features of the installation, as 
instead of the ordinary busbars of 
rectangular section, tubular bars are 
used throughout. These copper, seam- 
less drawn tubes are all made io 
micrometer measurement, both inside 
and outside, in order to make certain 
a constant cross section and to insure 
an accurate fit at points where connec- 
tions are made. Where any connection 
is made between two of these tubular 
bars the outside tube is shrunk over the 
tube of smaller diameter which has pre- 
viously been tinned. Even in case of 
extreme overload there is no danger of 
such a joint heating and separating, 
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as the expansion of both tubes would 
be practically the same. 

The lower heating effect is, however, 
one of the main reasons for which the 
tubular bars were installed, and it is 
estimated that with an allowance of 
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HIGH-TENSION BUSBAR ARRANGEMENT. 


1,600 circular mils per ampere, bars of 
this construction will heat in about the 
same proportion as rectangular bars 
where 2,000 circular mils per ampere 
is allowed. It is well known that in 
copper conductors of large cross sec- 


OIL SWITCHES IN BUILDING NO. 1. 


tion carrying alternating current there 
is a decided skin effect, and that the 
current density at the middle of such 
conductors is quite low as compared to 
the density at the periphery. The use 
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cally eliminates this difficulty and the 
copper is used to the best advantage. 
The cooling effect is considerably in- 
creased by the much greater surface ex. 
posed to the air. 

Going through the oil switches at 
each transformer station the cables are 
carried out through iron conduits, this 
style of construction being used 
throughout each of the fourteen factory 
buildings. In all the transformer sta- 
tions a tota) of fiftv--wo Type K Gen. 
eral Electric oil switches are used, 
ranging in capacity from 500 to 2,000 
amperes. In order to take care of pos- 
sible breakdowns each factory has been 
divided into a number of sections, du- ` 
plicate cables running to distributing 
boxes in different parts of the building. 
Building No. 1 is divided into ten such 
sections each good for 800 horsepower, 
while the other factories have a smaller 
number. 

All current for lighting goes into the 
factory building at 110-220 volts, single 
phase on a three-wire system. The 
power circuit is all three-phase, 440- 
volt, sixty cycles. From the transformer 
house to the factory the cables for boti 
lighting and power are carried in tubu- 
lar iron conduits fitted with metal out- 
let boxes. 

As previously mentioned, the ma- 
chines are of such a character as to 
permit the use of constant-speed mo- 
tors, and throughout the works General 
Electric induction motors with squirrel- 
cage rotors are used. These motors are 
for the most part suspended from the 
ceiling, and range in size from five to 
100 horsepower. There are in all 147 
motors, each belted to groups of ma- 
chines. A number of small motors are 
used for fans, blowers and other small 
miscellaneous apparatus. 

Each motor is equipped with an auto- 
matic overload and no-load release mo- 
tor starter. The time-limit feature has 
been incorporated in this new type of 
starter so that with a momentary over- 
load, where a fuse would be blown 
there is with this device no interruption 
of the power supply. It is also impos- 
sible with this type of starter to leave 
the lever in the starting position, thus 
avoiding trouble; for even though the 
motors are started by a foreman who is 
thoroughly instructed there is always 
a chance that he will leave the lever in 
the wrong position if this is possible. 

In arranging the groups of machines 


of the bars of tubular section practi- throughout the shops the steps in the 
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process of manufacture were taken into 
consideration so that the parts going 
into one section of the shop are car- 
ried through, coming out finished. This 
arrangement, made easy by the appli- 
cation of motors to groups of machines, 
saves much time which would be lost 
by taking pieces from one part of the 
shop to another in a haphazard man- 
ner. 

The buildings, which are all roomy 
and for the most part, one, two or 
three-story structures, are exception- 
ally well lighted both by day and by 
night. For general illumination flam- 
ing arc-lamps are provided and for lo- 
ealized lighting and light at the ma- 
chines incandescent lamps are em- 


and fifty-four switchboard panels, were 
supplied by the Electrical Engineers 
Equipment Co., of Chicago. The work of 
installation was done by W. C. Kenney, 
electrical engineer of the Buick Au- 
tomobile Company. Transformers and 
motors, as well as the generators of the 
Flint Power Syndicate are the products 
of the General Electric Company. 

The plant is at present in full oper- 
ation and is complete with the excep- 
tion of a few details, which will add to 
the finished appearance of the installa- 
tion. Though the Flint power. station 
feeds only those factories in the im- 
mediate vicinity it is interesting to note 
that it is soon to become a part of one 
of the greatest high-tension systems in 


POWER HOUSE OF THE FLINT POWER SYNDICATE. 


ployed. There are in all 500 flaming- 
are lamps, and 23,000 incandescent 
lamps, one half of which are tungsten. 
On the assembling floors, where partic- 
ularly good light is necessary 100-watt 
tungsten lamps, equipped with inten- 
Sive steel-enameled reflectors, are used. 
Holophane material is used throughout 
the factory and offices. 

Some idea of the amount of floor 
space which it was necessary to illumi- 
nate may be gained from the fact that 
a figure of 2,275,000 watts is given as 
the power used for illumination, on the 
basis of one watt per square foot of 
floor surface. 

All of the detail supplies of this thor- 
oughly modern plant, including eighty 
13,200-volt cable bells, busbar supports, 
iron-pipe-size copper-tubing busbars 


the country, the Au Sable. In this sys- 
tem power will be stepped up to 135,- 
000 volts and transmitted a distance of 
about 150 miles. <A total of 35,000 
kilowatts will be generated by this in- 
stallation, power coming from nineteen 
dams situated along the Au Sable River 
in Upper Michigan. Of this power 20,- 
000 kilowatts will be taken off at Sagi- 
naw and Bay City, the remaining 15,000 
going to Flint. The entire system was 
conceived and designed by J. B. Foote, 
of Jackson, Mich., who, it will be re- 
membered, also installed the 110,000- 
volt transmission line of the Grand 
Rapids-Muskegon Power Company, 
which was the first line transmitting 
power at that high voltage. Mr. Foote 
will be the pioneer in fhe use of a still 
higher voltage. 
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Central Electric Traffic Association. 

The monthly meeting of the Central 
Electric Traffic Association was held on 
October 19, at the Secor Hotel in To- 
ledo, O. Representatives of the most of 
the companies included in the organiza- 
tion were present at the meeting which 


-was presided over by A. L. Neereamer, 


of Indianapolis, chairman of the asso- 
ciation. Routine business only was con- 
sidered. The traffic men present were: 
F. D. Norviel, Anderson, Ind.; J. H. 
Crall, Indianapolis, Ind.; W. S. Whit- 
ney, Springfield, O.; C. C. Collins, Lima, 
O.; G. M. Patterson, Kendallville, Ind. ; 
C. T. Chapman, Toledo, O.; C. J. Lan- 
ey, Findlay, O.; C. N. Hawley, Toledo, 
O.; C. B. Kleinhaus, Toledo, O.; C. A. 
Sullivan, Warsaw, Ind. ; Mr. Hardy, Ft. 
Wayne, Ind., H. Murler, Dayton, O., 
and M. A. G. Jenssen, Toledo, O. 
— ee 

Railroad-Service Complaints in Indiana. 

Complaint has been made to the Rail- 
road Commission of Indiana that mo- 
tormen on lines in that state do not 
consult their watches and time tables 
with sufficient frequency and some- 
times pass many sidings without noting 
the time. 

Objection has also been made that 
the conductors do not treat passengers 
with sufficient politeness. 

Notices have been served on all com- 
panies in the state recommending steps 
that should be taken to obviate these 
difficulties. S. 

————_s--o____- 

Electrification of Railways in Chile. 

The Government of Chile has had a 
commission of experts considering the 
question of electrification of the Gov- 
ernment railWays. The conclusion 
reached by the commission is in favor 
of this change, and it is expected that 
the Congress will act accordingly. 

—_—_—_~--____ 

Damages for Loss of Use of Car. 

The Liverpool (England) Corpora- 
tion recently recovered damages for 
the loss af use of one of its trolley 
cars during repair, as well as for the 
repairs themselves, from the owners of 
a traction engine which collided with 
the car and caused the trouble. 

— eoo 
Softening Mica. : 

According to The Electrical Engi- 
neer, Mica can be softened without los- 
ing its toughness by heating to a tem- 
perature below redness and suddenly 
cooling in water. 
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ELECTROSTATICS AND ELECTRIC 
IMPULSE FORCES. 


DR. STEINMETZ’S LECTURE BEFORE JOINT 
ELECTRICAL MEETING IN CHICAGO. 


The present season of joint meetings 
of the Chicago Section of the. Ameri- 
ean Institute of Electrical Engineers 
and the Electrical Section of the West- 
ern Society of Engineers was opened on 
the evening of October 19 at Fullerton 
Hall, Art Institute, Chicago. Chairman 
J. G. Wray of the Chicago Section and 
President J. W. Alvord of the Western 
Society presided in turn, the latter in- 
troducing as the speaker of the even- 
ing Dr. Charles P. Steinmetz, who lec- 
tured on ‘‘Electrostatics and Electric 


Impulse Forces.” 

This subject has now become extremely 
important, said Dr. Stieinmetz, although it 
is not a new subject. In fact, it is the old- 
est branch of electrical science and con- 
stitutes almost all that was formerly taught 
of electricity in our schools and colleges. 
The old static machines developed fairly 
high voltages, but little current and power. 
Early electrical engineers got little help 
from the old investigators because they 
used relatively low voltages and large cur- 
rents. Now, however, we find 20,000-volt 
underground cables and 110,000-volt over- 
head lines to be every-day commercial 
propositions; moreover, these circuits are 
connected to generators of enormous power, 
and the electrostatic problems in relation 
to them are therefore very important. 

The electrostatic field is not easy of 


physical conception, particularly as elec- 
trostatics was formerly taught. Mathe- 
laws are 


matical expressions of natural 
valueless, however, unless accompanied by 
a physical picture of the phenomena. Mag- 
netic phenomena were made perfectly clear 
to us by Faraday's conception of lines of 
force. The magnetic circuit of a generator 
is extremely complex and entirely incapable 
of strict mathematical solution without this 
conception of lines of force. In fact, en- 
gineering calculations are nearly all too 
complex for purely mathematical treatment 
without physical pictures of what is taking 
place. The early ideas of:magnetic charge. 
magnetic quantity, ete., have disappeared 
and been replaced by such terms as masg- 
netic flux reluctance, permeability, ete., 
that are physically conceivable. But in 
electrostatics it is not so, as long as the old 
terms are still used. In place of them 
it is possible to apply the same idea 
of lines of force with equal accuracy and 
much greater clearness. 

In considering what goes on in an electric 
circnit, it is evident that there is a con- 
sumption of power in the wires of the cir- 
cuit, but there is also action set up outside 
the wires of the circuit, as is shown by a 
magnetic needle disclosing the presence of 
a circular maznetic field about the con- 
ductor. Moreover, light, movable bodies will 
place themselves in a radial direction, show- 
ing the presence of an electrostatic field. 
Whereas the magnetic lines of force are 
concentric circles about the conductor, the 
electrostatic lines of force are radii diverg- 
ing in all directions. The strengths of the 
magnetic and electrostatic fields have no 
relation to the power in the circuit. 

Dr. Steinmetz then showed in detail the 
similarity of the mathematical expressions 
for the magnetic and electrostatic fields. 
This is made more clear by the lines-of- 


‘a traveling wave. 
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force conception. The fiux in the magnetic 
field is proportional to the inductance and 
to the current; the flux in the electrostatic 
field is proportioned to the capacity and 
potential. Both these flelds represent stored 
energy due to power supplied in establish- 
ing them. Akin to the permaneability as 
related to magnetic flux is the specific 
capacity in electrostatic flux; the former is 
unity for air and most materials, except 
magnetic bodies whose permeability is very 
high; the specific capacity is unity for air 
and gases, but solid dielectrics have higher 
values ranging up to about ten. Corres- 
ponding to magnetic ampere turns per 
unit length are dielectric volts per unit 
length or voltage gradient. 

The magnetic flux tensity can be in- 
creased up to a limiting saturation point. 
The dielectric flux density can be increased 
up to a limiting value which is the break- 
down point or voltage gradient at which 
the dielectric becomes a conductor. In air 
this critical point is about 35,000 volts per 
centimeter. At the critical point air and 
gases become luminous. Corona is merely 
air past the electrostatic saturation point. 
The calculation of corona problems is made 
theoretically very simple by the conception 
of electrostatic lines of force. Naturally 
the constants must be known and these 
static constants are not yet reliably known. 
Secondary phenomena influence the dis- 
tribution and complicate the problem. With 
the smallest size of conductors for long- 
distance transmission, about one-eighth inch 
diameter, corona begins at about 75,000 to 
80,000 ovits. Therefore, until the advent of 
commercial 110,000-volt lines, little trouble 
was experienced from this cause. 

Since the magnetic and electrostatic fields 
represent stored’ energy there is a read- 
justment of these fields at each change of 
the circuit. In other words, transient phe- 
nomena are set up, which are greatest at 
the opening of the circuit. The magnetic 
energy stored up is then converted into 
electrostatic energy and results in oscilla- 
tions or a standing wave. The stored elec- 
trostatic energy, on the other hand, is con- 
verted into magnetic energy and produces 
In high-voltage trans- 
formers, with high inductance . and low 
capacity, opening the circuit sets up a very 
high voltage and low current; in under- 
ground cables, with low inductance and high 
capacity, there is set up a low voltage and 
high current. Where a traveling wave 
passes from one type of circuit to an- 
other there is a transformation from current 
to voltage. In a cable this surging current 
does no particular harm because it is at 
a low voltage, but at transformer terminals 
the voltage is extremely high and may cause 
a breakdown of the insulation. In fact, at 
the entrance to all inductances these elec- 
tric impulses produce a building up of volt- 
age, which, though of low power, may be 
several times the normal circuit voltage. 
In high-tension underground cables there 
are always present high-frequency waves as 
on the ocean. The same is true of long- 
distance overhead lines, but in these the 
resistance is relatively high and therefore 
the damping effect on these waves is much 
greater. 


————_s--o___——_ 
Electrical Exports for August. 
The Bureau of Statistics of the De- 


-partment of Commerce and Labor, 


Washington, D. C., has issued its 
monthly summary of imports and ex- 
ports of the United States for the 
month of August. : 
This shows that the figures for elec- 
trical exports are quite gratifying, 
since the high values of the preceding 
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months are practically maintained. As 
compared with last year there is an in- 
crease of nearly fifty per cent in both 
electrical appliances and machinery. 
In fact, the indications of the first 
eight months of this year are that 1910 
will show a full return of the high tide 
of electrical exports of three years ago. 

The comparative monthly data are as 
follows: 


August, August, July 
Electrical— 191 1909 1910 
Appilances ....$ 852,958 $ 590,864 $ 839.059 
Machinery ..... 708,160 448,976 745,419 
Total ........ $1,561,118 $1,039,840 $1,584,478 
— 


Electrical Manufacturers’ Club. 

The Electrical Manufacturers’ Club, 
which has always met at Hot Springs, 
Va., changed its location this year and 
met on October 15 at the Hotel Aspin- 
wall, Lenox, Mass. This was the an- 
nual meeting, and was largely attend- 
ed, the usual routine work being put 
through. 

At the election, which was held at 
this meeting, the following officers were 
placed in nomination and nnanimously 
elected to serve for the ensuing year: 

President, B. M. Downs, Brookfield 
Glass Company, New York City. 

Vice-president, A. H. Pease, Hart & 
Hegeman Manufacturing Company, 
Hartford, Conn. 

Secretary, Walter Cary, Westing- 
house Lamp Company, New York City. 

Treasurer, Herbert Sinclair, Star Por- 
celain Company, Trenton, N. J. 

——_—_—_»-»—_—__—- 


November Joint Electrical Meeting in 
Chicago. 

At the next joint meeting of the 
Chicago Section of the American Insti- 
tute of Electrical Engineers and the 
Electrical Section of the Western So- 
ciety of Engineers to be held on Wed- 
nesday evening, November 23, -Dr. 
Ernst J. Berg, professor of electrical 
engineering at the University of Illi- 
nois, will present a paper entitled the 
‘Surging of Synchronous Machines.” 

— eoe 
Chicago Automatic Telephone System. 

The Illinois Tunnel Company, of Chi- 
cago, is wiring its automatice system 
and installing its switchboard equip- 
ment and it is expected that the system 
will be in partial operation by January. 
When the installation of telephones be- 
gins the company will install 400 to 500 
daily. There will, it is said, be 30,000 
telephones in service, or 10,000 more 
than the ordinance requires, by June, 
1911. 


October 29, 1910 


WESTERN ASSOCIATION OF ELEC- 
TRICAL INSPECTORS. 


SIXTH ANNUAL MEETING AT OMAHA, NEB., 
OCTOBER 11, 12 aNnp 13. 


The sixth annual meeting of the 
Western Association of Electrical In- 
spectors took place at Omaha, Neb., 
on October 11, 12 and 13 last. Head- 
quarters were chosen at the Rome 
Hotel. 

TUESDAY MORNING SESSION. 

President Fred G. Dustin called the 
first session to order on Wednesday, 
October 11, at 10:15 a. m. H. B. 
Fleharty, representing Mayor James C. 
Dahlman, in the latter’s unavoidable 
absence, gave a cordial address of wel- 
come. President Dustin replied, and 
after the roll call, proceeded to de- 
liver his annual address, Second Vicc- 
President H. G. Young, of Streator, Il., 
occupying the chair meanwhile. 


PRESIDENT’S ADDRESS. 

President Dustin, while stating that the 
Association had every reason to believe 
that ihe Code Committee is largely influ- 
enced by the Association's recommenda- 
tions, based as they are on broad, practical 
experience, said that this matter of Code 
changes is not so important as members of 
the Association formerly believed, since the 
duties of the Association should be admin- 
istrative rather than legislative. He noted 
with satisfaction the action of several of 
the states which had adopted legislation 
protecting the public from incompetent 
electricians, and said this movement should 
receive the hearty support of the Associa- 
tion. 

In the report of the Executive Com- 
mittee, presented by Secretary Wil- 
liam S. Boyd, in the absence of J. H. 
Montgomery, chairman of this com- 
mittee, it was stated that sixteen new 
members had been admitted since the 
last report was prepared. The report 
was accepted, as was also that of the 
secretary, which followed. 

Seeretary Boyd, at the request of a 
member, spoke on the federation idea 
which had been previously mooted. He 
thought a national organization was 
Impracticable, but favored federation 
or co-operation with similar organiza- 
tions. 

The president appointed a Nominat- 
Ing Committee, as follows: H. E. 
Bloomer (chairman), E. W. Adkins. 
Dana Pierce. 


Secretary William S. Boyd read the 
report of the Committee on Uniformity 
in Rulings. 

UNIFORMITY IN RULINGS. 


The duty of the Committee on Uniformity 
of Rulings is to direct the work of the Asso- 


ciation in behalf of a more uniform inter- 
pretation of the National Electrical Code. 
It is necessary for members of the Associa- 
tion to make inquiry regarding proper in- 
terpretation of rules before the committee 
can take any action and as no such in- 
quiries were received the chairman had no 
report to make. He, however, spoke of 
the high standard that is being maintained 
in the west by the electrical inspectors and 
cautioned the Association against being too 
eager to attain perfection in the matter of 
electrical wiring until more assurance is 
given that the people served are ready for 
the benefits to be derived. 


On motion of Waldemar Michaelson 
this was accepted and placed on file. 

H. E. Bloomer read the report of the 
Committee on the National Electrical 
Code. The various rules were read 
and discussed serzatim, and, with vari- 
ous amendments, adopted. 

Waldemar Michaelson read the re- 
port of the Committee on Outside Wir- 
ing. 

OUTSIDE WIRING. 


The committee recommended that a sys- 
tem be evolved by which a joint occupancy 
of pole lines would be made possible in cit- 
ies and towns. The difficulty about making 
an arrangement of the expense to be borne 
by the different companies had been worked 
out in Chicago, and it was suggested that 
the Association could work out such a 
scheme for others. The committee stated 
that it was almost an impossibility to pre- 
scribe safe methods for pole-line construc- 
tion. There were two dangers, (1) to the 
public, (2) to the men working on the pole 
lines. The first could reasonably be safe- 
guarded, whereas, in the second, the very 
nature of pole-line construction constituted 
working on it a dangerous occupation, and 
a great many accidents were directly attrib- 
utable to carelessness on the part of the 
workmen. It seemed hard to make the in- 
surance people and others realize that the 
outside construction has just as much to do 
with the safety of the inside wiring as has 
the outside wiring itself. It was necessary 
to look to state and interstate regulation of 
outside wiring to make it as safe as pole- 
line construction can be. After all, the 
safest plan is to abandon pole-line construc- 
tion and go underground. St. Paul has 26,- 
000-volt lines underground, and Montreal 
(said Mr. Bennett, interposing) 55,000-volt 
lines. 


Mr. Bennett, of Montreal, stated that- 


the legislature of the Province of 
Quebec at its last session gave the City 
of Montreal authority to oblige all op- 
erating companies to lay their wires 
underground within a period not ex- 
ceeding five years. Some of the larger 
companies already had voltages as high 
as 55,000 volts in vitrified clay ducts, 
a construction which was giving en- 
tire satisfaction. Stranded, insulated, 
lead-covered single conductors were 
used, he said, one in each duct. 

Mr. Varnam said that in St. Paul 
there were 26,000-volt lines in vitrified 
conduit, with three wires under the 
one sheathing. 

Mr. Martin questioned the accuracy 
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of Mr. Bennett’s last statement, and 
Mr. Bennett promised to look the mat- 
ter up further. 

The report was adopted and a motion 
to adjourn until 2:00 p. m. was passed. 
TUESDAY AFTERNOON SESSION. 

V. H. Tousley opened the afternoon 
session with the report of the Commit- 
tee on Theater Wiring and Show 
Equipment. The report was read and 
discussed seriatim. An abstract of the 
report follows: 


THEATER WIRING AND SHOW EQUIPMENT. 


The work of the Committee on Theater 
Wiring and Show Equipment has had mainly 
to do with suggested changes in the rules 
covering theater wiring and with consid-' 
eration of the subject of notification of 
members with reference to tbe electrical 
equipment carried with traveling shows. 
The committee reported that the code rules 
being practically new while covering the 
subject matter in a thorough manner 
present opportunities for improvement and 
the committee has gone over numerous sus- 
gestions regarding changes and additions 
and submitted a number of pertinent 
changes. Summarizing, the committee made 
the following suggestions: Each city to 
notify the general head in the following 
cases: Where apparatus is condemned and 
not repaired; where apparatus has deteri- 
orated and liable at any time to become 
unfit for use; where defects are found and 
where such defects are corrected but liable 
to again appear: where some special defect 
has been noted which might escape general 
inspection; where any piece of apparatus 
has proved especially defective. 


President Dustin explained that the 
Code Committee will consider the mat- 
ters in the report later. 

In the course of the discussion a 
motion was adopted to recommend the 
making of specifications on the design 
of stage plugs and receptacles, in order 
to secure a uniformity which seemed 
to be lacking at present. This, with 
some other recommendations, was re- 
ferred to the Theater Wiring Commit- 
tee of the National Association. 

The report of the Committee on Con- 
struction and Installation of Electric 
Signs was read by Emil Anderson. 

CONSTRUCTION AND INSTALLATION OF 


ELECTRIC SIGNS. 


The report of the Committee on the Con- 
struction and Installation of Electric Signs 
covered a number of replies received in 
answer to requests for opinions sent out 
by the secretary. In view of the opinions 
expressed by those answering, the commit- 
tee made several recommendations regard- 
ing the construction and installation of elec- 
tric signs. among which may be mentioned 
the following: The use of approved rubber- 
covered wire supported on porcelain; the 
exclusion of combustible material from the 
sign structure; signs should be thoroughly 
weather proofed to keep wiring and con- 
nections dry; series-multiple and multiple- 
series wiring may be permitted; metal 
shells of exposed sockets and receptacles 
should be of copper; some method of 
weather proofing around sockets to prevent 
moisture from entering receptacle would be 
desirable; and low-voltage transformers may 
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of fires taking place through the use 
of combustible material in signs. Three 
instances of this had come under his 


notice in two years. — 
Fergus P. MeGough rea 
of the Committee on Show 


and Display Lighting. 
AND DISPLAY LIGHTING. 


The report of the Comniittee on Show 
Window and Display Lighting emphasized 
the importance of exercising strict super- 
vision over the installation of electric wir- 
ing and lights used in connection with 
Christmas decorations and displays. A de 
tail list of conditions liable to result in ac- 
cidents is given and inspectors are cau- 
tioned to exercise especial care in seeing 
that they are prevented. The report also 
suggests a reading notice that is suitable 
to be given to the daily press for publica- 
tion before Christmas, advocating a “sane 
Christmas” as regards electrical wiring, 
etc. A form letter bearing on this subject, 
which is to be sent to all inspectors in the 
Association, was also embodied in the re- 
port. 


Mr. Bennett stated that he had been 
one of the fortunate ones to receive 
copies of the letters drafted by Mr. 
McGough and his confreres, and that 
they had assisted him materially in re- 
dueing fire losses. 

The report was adopted. 

In the absence of Thomas D. Me- 
Coll, chairman of the Committee on 
Instructions to the Publie Concerning 
the Safe. Operation and Maintenance 
of Electrical Wiring and Apparatus, 
the report of this committee was pre- 
sented by Mr. Long. The report was 
accepted. | 

The report of the Committee on Un- 
derground Systems was presented by 
Hugh T. Wreaks. 


UNDERGROUND SYSTEMS, 


The report cited the report of the New 
York City Commission on the control of un- 
derground systems, to the effect that a sep- 
arate holding company was the best method, 
this company leasing the conduits to the 
various electric light companies. The com- 
mittee recommended that underground sys- 
tems be recommended for cities of 100,000 
population or more. Mr. Wreaks cited the 
opinion of the secretary of a certain elec- 
trical association that where conduits were 
considered advisable in congested districts 
they could be run through the main and 
congested thoroughfares, that for service 
they could be tapped to pole lines in alleys 
or in backyards, and that as the business 
increased to warrant the introduction of the 
subways all over the town, the matter could 
be accomplished as a process of gradual de- 
velopment, 


d the report 
Window 


SHOW WINDOW 


L REVIEW AND WESTERN E 


| t in com- 

side stated tha ; 

The President eae aes 
sth a request DY +y 

ee ] be con- 


pliane 


R] 
the work of the committee W1 


inued. ae 
i Secretary Boyd moved that 1 


sponse to an invitation by the ae 
Chamber of Commerce, the mee 

Committee take up the matter 0 a 
pointing delegates to attend the 4n- 
ternational Municipal Congress and 
Exposition to be held in Chicago 10 


September, 1911. 
The motion 


meeting adjourned. 
In the evening an informal dinner to 


members was given by the Omaha 


Electrical Club. 
WEDNESDAY MORNING SESSION. 
Lewis G. Martin, engineer with the 
Okonite Company, read a paper on 
‘*Rubber-Covered Wire.” An abstract 


follows: 
RUBBER-COVERED WIRE. 


This paper opens with an appeal to the 
electrical inspectors to realize the impor- 
tance of the subject of rubber-covered wires. 
Attention is called to the fact that the num- 
ber of buildings being wired with high-grade 
rubber-covered wire is increasing in pro- 
portion to the increased experience of ar- 
chitects and consulting engineers with the 
lower grades of wire and cable. The au- 
thor strongly advocates a thirty per cent 
pure dry fine Para rubber and suitable dry 
mineral-matter compound for insulation. 
The paper then proposes methods for deter- 
mining the proper specifications to insure 
the securing of reliable and enduring rub- 
ber insulation. The first thing is to define 
in a general way what the insulating com- 
pound should consist of, how it shall be 
ao and what properties it must con- 
ain. 
sulating compound shal] be made exclusively 
from pure Para rubber, solid waxy hydro- 
carbons, Suitable mineral-matter and sul- 
phur. The author advances many convinc- 
ing arguments why Para rubber should be 
specified, chief of which is the assertion 
that no other rubber can compare with Para 
for imparting life, strength and durability 
to the compound in which it is used. The 
next consideration discussed is how to de- 
termine that the compound required is fur- 
nished. In this connection first in impor- 
tance comes the chemical analysis, and 
having specified what the compound shall 
consist of the author holds that it is in 
order to specify that the compound shall 
show, on analysis, freedom from al] foreign 
matter, not less than thirty per cent of pure 
dry fine Para rubber, not more than four 
per cent of solid waxy hydrocarbons, not 
more than seven-tenths of one per cent of 
free sulphur, and not more than 2.65 per 
cent of total sulphur in any form. Next in 
order comes the voltage test to discover 
imperfections, if any. The paper points out 
that it is neither feasible nor good engi- 
neering practice to subject a wire built for 
500 volts or less to a potential test of sev- 
eral thousand volts. The last provision of 
the specification pertains to the insulation 
resistance, or, as it is commonly called, the 
megohm test, Megohm tests should be made 
when the conductor is covered with the vul- 
canized compound, and before the applica- 
tion of tape, braid or other covering. Tests 
should be made after at least thirty-six 
hours’ submersion in water and while still 
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reading of his paper, Mr 
Martin spoke on some things p 
learned last winter on 4 tour 0 a 
spection made to discover what was t e 
matter. with the electrical installation, 
as far as the wire was concerned, of a 
large railroad. This trip impressed up- 
on him how even the best can be spoiled 
by improper handling. He went on to 
tell of an article which appeared in the 
September issue of The Signal Engincer 
on the handling of wire, and recom- 
mended his hearers to obtain a copy ot 
the article. He said that the joint 1s 
usually the weakest part of an insula- 
tion when if anything it should be the 
strongest, both mechanically and elec- 
trically. He had had a pamphlet made 
up on the proper method of jointing of 
rubber-wire cable. Copies of this were 
distributed around to those present. 

Replying to a question by Secretary 
Boyd, Mr. Martin stated that rubber is 
better than paper as an insulation for 
cables, provided proper materials are 
used and suitable care exercised in the 
vulcanization. | 

Mr. Pierce said it was possible to 
produce rubber-covered wire which 
would satisfy an insulation test and yet 
be pretty poor wire. He said suitable 
specifications would shortly be submit- 
ted to cover this and other points. 

Mr. Wreaks said that with the man- 
ufacturers the question was not wholly 
one of cost but of specifications and of 
inspection under those specications. 

The president proposed a rising vote 
of thanks to Mr. Martin, which was 
unanimously accorded. 

A paper on ‘‘The Influence of Elec- 
trical Inspection on the Operation of 
the Telephone System,’’ by A. S. Rog- 
ers, plant engineer, Nebraska Tele- 
phone Company, was not read, Mr. 
Rogers being called away on account of 
the serious illness and subsequent death 
of his mother. The paper will be dis- 
tributed later by mail. 

John A. Rhine, assistant city attor- 
ney of Omaha, read a paper entitled 
‘The Legal and Ethical Responsibility 
of the Electrical Inspector,’’ which was 
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stated by President Dustin to be ‘‘the 
most valuable paper to the inspectors 
that has ever been presented to the 
Association,” a remark which seemed to 
he approved by the assemblage judg- 
ing by the applause which greeted it. A. 
motion was carried to the effect that a 
copy of the paper be sent to each mem- 
ber. and a rising vote of thanks was 
tendered to the author. An abstract of 
the paper follows: 

LEGAL AND ETHICAL RESPONSIBILITY OF 


THE ELECTRICAL INSPECTOR. 


This paper treats at some length the du- 
ties of the electrical inspector and points 
out what his attitude should be in all in- 
stances where the dignity of his office is 
concerned. It mentions numerous instances 
where legal questions arose and quotes a 
number of court rulings in this connection. 
It is shown that the ethical responsibilities 
of the electrical inspector embrace a far 
wider scope and cover a far larger field 
than do the responsibilities imposed by 
law. To summarize these’ responsibilities, 
they require him to be competent, impar- 
tial, unbiased, firm, diligent in enforcing 
regulations and courteous to those with 
whom he deals. In a word they require 
him to be square with himself and with his 
fellow men, zealous in the protection of the 
interests of his employer and faithful to 
those who repose their trust in him. 


T. J. Byrnes, chief electrician of the 
Cudahy Packing Company, read a paper 
on ‘‘Packing-House Wiring.” An ab- 
stract follows: 


PACKING-HOUSE WIRING. 


The author stated that open (knob-and- 
tube) wiring is found to give much better 
results than conduit in the tank, glue, salt- 
storage and casing rooms, owing to the cor- 
rosive effects on the conduit of the vapors 
in these rooms. In fact. corrosion is the 
principal tronble in all packing houses, and 
a wooden switch cabinet with glass win- 
dows and a gravity-closing door has been 
largely adopted to protect the switches and 
fuse blocks. An eight or sixteen-candle 
power lamp in the cabinet keeps out the 
dampness and acts further as a pilot lamp 
for locating the box in the dark. Conduit 
drainage is important in the damp places 
and the stopping of air circulation due to 
temperature gradients between rooms is 
also advisable. The placing of conduit in 
concrete floors seems to be a good solution 
of the difficulty arising from excessive 
dampness and consequent corrosion. 


Secretary Boyd asked if the fact of 
laying conduits in concrete (thereby 
requiring the outlets to be more or less 
fixed) caused any embarrassment. be- 
cause of the fact that lights may he 
frequently changed as to location. 

Replying, Mr. Byrnes said that as a 
matter of fact, with concrete construc- 
tion, the machines to a certain extent 
have to be set according to the lights. 
Sometimes, however, it was necessary 
to chip out the conerete alongside the 
box and open the conduit to a point 
where a light was to be suspended. 

Answering a question by Mr. Ben- 
nett, Mr. Byrnes said the cabinet is a 
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plain wooden affair with a window oŭ 
each side and lined with asbestos. The 
cut-outs are placed on the asbestos, and 
the lamp on the inside keeps the box 
thoroughly dry. 

Replying to President Dustin, Mr. 
Byrnes said that weatherproof paint is 
used to keep moisture from the box. 
He extended an invitation to the mem- 
bers to visit his plant. 

Mr. Bennett asked what was the best 
construction for a very cold cold-stor- 
age room, temperature about zero. 

Mr. Byrnes said the only trouble 
experienced is in going from a cold 
room to a warmer room. The method 
of construction is to lock the pipe at 
the wall line with pitch or something of 
the sort, and fill the pipe with piteh at 
This is to stop the air 
circulation. 

Replying to an inquiry by Mr. Boyd, 
Mr. Byrnes said that the insulation of 
a joint is made by pealing back the 
cloth covering a half inch or so taper- 
ing down to the point of the wire, and 
then soldering. There is an Okonite 
rubber tip, which comes up to the level 
of the rubber insulation. Friction tape 
is then put on and taken back on each 
side of the rubber. It is finally painted 
with a P. G. compound or W. & P. in- 
sulating. By this treatment practically 
no trouble is experienced with the 
joints. 

Mr. Michaelson then announced that 
at 2:00 p. m. there would be automo- 
biles at the hotel to take the members 
about the city. ` 

A rising vote of thanks was given to 
Mr. Byrnes. | 

R. E. Campbell, representing the Na- 
tional Electric Lamp _ Association, 
Cleveland, Ohio, delivered an address 
on ‘‘The History and Development of 
the Incandescent Lamp Industry.” Mr. 
Campbell gave a condensed deserip- 
tion of the manufacture of carbon, Gein, 
tantalum and Mazda lamps outlining 
the improvements which have been 
made and pointing out some of the pe- 
euliarities of the processes involved. He 
spoke particularly of the low-voltage 
metal-filament lamp and its applications 
in electric signs. 

At the close of his paper the author 
extended the members an invitation to 
visit the plant of the National Electric 
Lamp Association at any time. A ris- 
ing vote of thanks was accorded Mr. 
Campbell for his paper. 

Mr. Michaelson announced that the 
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members were invited to be present at 
a Dutch lunch to be held in the Rome 
Hotel Vineyard Room, the regular lun- 
cheon of the Omaha Electrical Club, 
whereupon the meeting adjourned. 
WEDNESDAY EVENING SESSION, 

At the Wednesday evening session, 
which was called to order at 7:50 p. m., 
the programme consisted of an inform- 
al discussion of “‘ Difficulties Arising in 
Electrical Inspection Work.” Many 
practical questions were propounded 
and discussed. 

THURSDAY MORNING SESSION, 

The Thursday morning session 
opened at 9:50 a. m. with the reading or 
a number of letters by Secretary Boyd. 
These were referred mostly to the Ex- 
ecutive Committee. 

In the absence of Charles W. Arrack, 
L. M. Coleman presented the report of 
the Committee on Installation and Op- 
eration of Induction Motors. 


INDUCTION MOTORS. 


The report made the following recom- 
mendations: (1) That ailternating-current 
motors must be provided with no-voltage 
release devices when such motors would 
require a starting mechanism, as several 
manufacturers are now furnishing with 
their starters; also that the main-line serv- 
ice for high-tension systems within build- 
ings should be protected by main fuses and 
automatic switch. The circuit-breaker 
should be provided with both overload and 
(2) That all alternating- 
current motors except repulsion-type single- 
phase and polyphase motors with internal 
or external resistance rated at one horse- 
power or over must be provided with start- 
ing and running fuses, the running fuse not 
to exceed fifty per cent in size over the 
full-load current. (3) That all motors of 
7.5 horsepower and over must have ap- 
proved starting devices. (4) That poly- 
phase motors requiring running fuses are to 
be wired up to such fuses to carry 250 per 
cent of full-load current. (5) That single- 
phase motors requiring running fuses must 
be wired up to these fuses to carry 225 per 
cent of full-load current. (6) That all motors 
having running fuses must be wired beyond 
such fuses for not less than 125 per cent of 
full-load current. (7) That all alternating- 
current motors of a quarter horsepower or 
over must be operated on a separate circuit. 


Mr. Windsor stated that the most ìm- 
portant of several reasons why a no- 
voltage release is necessary is the fact 
that unless high-tension installation is 
prosecuted in that way, the customer 
has absolutely no hope of saving his 
motors in case of a brief interruption 
on the part of the service. 

Mr. Michaelson saw no reason why a 
no-load release is not needed for an al- 
ternating-current motor just as much as 
a direct-eurrent motor that needs a 
starting device. 

The first recommendation was adopt- 
ed. 

After some discussion on the second 
recommendation, Mrs Varnam moved 
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‘That it is the sense of this Associa- 
tion that two sets of fuses would be de- 
sirable.’’ This motion was carried. 

In the third recommendation the 
horsepower size was changed from 7.5 
to 5 on an amendment by Emil Ander- 
son. 

Mr. Bloomer asked if the members 
had any trouble in determining what 
is considered a fair normal running 
load. He showed the different prac- 
tices adopted by manufacturers in this 
respect. In some tests at Milwaukee, 
it was shown that the power-factor and 
the efficiency (of some motors under 
test) brought the current up to consid- 
erably higher than that marked on the 
nameplate. He thought there ought 
to be some rule to caleulate normal run- 
ning load, or, failing this, the various 
sizes of wire for the different sizes 
of machines should be decided upon. 

Mr. Tousley cited the Commonwealth 
Edison Company of Chicago to show 
that little or no trouble had been 
caused, in that company’s experience, 
in burning out of a motor due to over- 
fusing, at least not enough to warrant 
additional expense in the installation 
of fuses or in the starting apparatus. 
He went on to say that in his experi- 
ence the wires are practically overfused 
according to the Underwriters’ Sched- 
ule. He allowed 150 per cent wire, 50 
per cent overfusing of that, which gives 
225 per cent of the normal current, and 
the fuse itself is about 80 per cent ca- 
pacity; it allows considerable overfus- 
ing of the wires. 

Mr. Boyd thought it unwise to permit 
the overfusing of wires. He had al- 
ways required that fuses shall be pro- 
portioned to protect the conductor. 

Mr. Bennett moved the rejection of 
the paragraph. The motion was car- 
ried. 

The other recommendations met with 
no opposition and were passed. 

A motion was carried to the effect 
that the National Code Committee be 
requested to amplify Rule 8, Section 
RB, paragraph 3. 

The report of the Committee on Elec- 
trical Hoisting Apparatus was not pre- 
sented. ) 

The report of the Committee on Laws 
and Ordinances was discussed at 
length. 

‘The report of the Committee on Arch- 
itects’ Specifications and that of the 
Committee on Signal Systems were 
filed and accepted without discussion. 
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Mr. Michaelson announced plans for 
inspection of theater wiring during the 
noon recess, and the meeting adjourned. 

THURSDAY AFTERNOON SESSION. 

The report of the Committee on Pub- 
lic Safety was presented in abstract 
with running commentaries by W. J. 
Canada. This committee has been work- 
ing for three years and the report com- 
prised largely a reiteration of recom- 
mendations for the removal of hazards 
to life, which are also hazards from the 
tire standpoint, but which are not cov- 
ered particularly in rules now in force 
under the Code. 

Arter some discussion and announce- 
ments from the chair concerning the 
theater party for the evening, President 
Dustin announced the report of the 
Nominating Committee to which Mr. 
Bennett had been appointed in place 
of Mr. Adkins, who had had to return 
home. 

The recoinmendations were: 

For President, V. H. Tousley. 

For Vice-Presidents, W. J Canada 
and James Bennett. 

For Secretary-Treasurer, W. S. Boyd. 

For Executive Committee, W. Mich- 
aelson (chairman), H. M. Maxwell, F. 
G. Dustin, W. E. Flickinger, J. H. Fen- 
ton, and J. B. Dempster. 

President-Elect Tousley proposed a 
vote of thanks to Mr. Michaelson and 
the City of Omaha. This was carried 
unanimously, whereupon the Sergeant 
at Arms conducted Mr. Tousley to the 
chair for an impromptu address, after 
which Retiring-President Dustin de- 
clared the meeting adjourned sine die. 

—_—___-e____ 
A New Geographic Section of the Na- 
tional Electric Light Association. 

At Atlanta, Ga., on October 20 and 
21, steps were taken by a number of 
central-station companies in the state 
resulting in the formation of a new 
geographic section of the National 
Electric Light Association. This action 
was due to the initiative of John S. 
Bleecker, who, with the assistance of 
W. R. Collier, has been canvassing the 
state actively ever since the St. Louis 
convention. The mectings were held 
at the office of the Georgia Railway and 
Light Company, and after thorough 
discussion ou the first day, committees 
Were appointed to draw up a constitu- 
tion and to nominate a ticket of officers 
for the proposed body. At the ad- 
journed meeting on Friday, October 21, 
both committees presented their re- 
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ports. The constitution adopted fol- 
lows closely the lines of that of the 
New England Section and place the 
voting power in the hands of the oper- 
ating companies of the state, while 
recognizing all the other classes of 
membership now known in the Na- 
tional organization, which at the pres- 
ent time has in membership in Georgia, 
eleven Class A members and twenty- 
five Class B members, as well as a few 
scattering memberships among repre- 
sentatives of the manufacturing and 
supply houses. The section thus starts 
out with a good nucleus, and it is be- 
lieved that the membership can be 
doubled or even trebled during the 
coming year. 

The following officers were unani- 
mously elected: President, John S. 
Bleecker, Columbus; vice-president, 
W. R. Collier, Atlanta; executive com- 
mittee, J. J. Cagney, Macon; R. P. 
Mayo, Augusta; Burdett Loomis, Jr., 
Waycross; secretary-treasurer, H. M. 
Corse, Columbus. The whole meeting 
was characterized by enthusiasm and 
a conviction was frequently expressed 
that the Georgia Section could be made 
one of the largest and most influential 
in the Association. 

The proceedings of the convention 
were most agreeably varied by enter- 
tainment on the part of the local elec- 
tric people. On Thursday a luncheon 
was given the delegates by the manu- 
facturing and supply concerns, under 
the auspices of W. M. Stearns, of the 
General Electric Company, and on Fri- 
day luncheon was given to the whole 
convention at the Capital City Club by 
the Georgia Railway and Light Com- 
pany, whose officers, President P. S. 
Arkwright, General Manager G. W. 
Brine and W. R. Collier were inde- 
fatigable in their attentions and cour- 
tesies. During Friday afternoon the 
party was also given by the Georgia 
Company an automobile trip around 
the city to the various plants and other 
points of interest. 

The National Electric Light Associa- 
tion was represented throughout the 
convention by T. C. Martin, secretary. 
who supplied data as to the constitu- 
tion, methods and practice of the other 
sections already affiliated. 

— eeo 
Locks Lighted by Electricity. 

The Banavie locks on the Caledonian 
Canal in Scotland are now lighted by 
electricity. 
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ELECTRIC VEHICLE ASSOCIATION 
OF AMERICA. — 


FIRST ANNUAL CONVENTION AT NEW YORK 
CITY, OCTOBER 18, 1910. 


The first annual convention of the 
Electric Vehicle Association of Amer- 
ica, held at the concert hall of Madison 
Square Garden, Tuesday, October 18, 
was from every point of view a de- 
cided success. Over 250 members were 
registered, the list including men promi- 
nent in central-station work, electric 
vehicle manufacture, and vehicle users. 

The convention was first called to 
order by President W. H. Blood, Jr., 
who after a few preliminary remarks, 
read the presidential address. This ad- 


dress, in part, follows: 
PRESIDENTIAL ADDRESS. 


The immediate problem to be overcome is 
the common prejudice of the public against 
the electric vehicle. Many people do not 
realize its progress or the progress of the 
electric battery to which manufacturers are 
now giving more publicity. Central-station 
managers all stand ready to assist in in- 
troducing electric vehicles and have already 
done a great deal. Seeing the need of an 
organization to ‘‘boost” the electrics, the 
movement forthe present association started 
in Boston. The New England section was 
organized in 1908 and the national body 
was incorporated in 1910, with a member- 
ship of twenty-nine. The total membership 
is now 120. The Pacific Coast Electric 
Vehicle Association and a similar body in 
Chicago now seek to affiliate. Such a great 
national body as would result would be able 
to do much good. Standards could be 
adopted as to motors, chassis, etc., and 
gauges could be made uniform. An electric 
“Blue Book,” giving the names of all charg- 
ing stations might be published. Batteries 
might eventually be owned by the associe- 
tion and simply loaned to customers as a 
bottle or gasoline can is. Discharged bat- 
teries could be turned in and recharged ones 
put on the machine. The present price of 
electric vehicles is high, but they are go- 
ing down in price as are the batteries. It 
is the duty of the association to bring the 
public and the vehicle manufacturer to- 
gether, to the benefit of all parties con- 
cerned. 


In expressing his appreciation of Mr. 
Blood’s address, Arthur Williams sug- 
gested that it should be printed and 
widely circulated among central sta- 
lions, electric vehicle manufacturers 
and others interested. A inotion to ap- 
point a committee of three to carry out 
the purpose of this suggestion was 
Passed. 

A paper on “Problems Involved in 
Advancing the Use of Electric Vehi- 
cles’’ was then read by W. P. Kennedy. 
This paper is given here in abstracted 
form: 


ADVANCING THE ELECTRIC VEHICLE. 
In treating his subject, Mr. Kennedy first 
Bave a résumé of the history of the vehicle 
and of wheels, following this by remarks on 


the development of self propulsion. The 
application of electricity to vehicles began 
tentatively in 1880 and in 1895 the manu- 
facture of electric vehicles was carried on 
quite extensively. Considerable patience 
was, and still is, necessary to introduce 
electric vehicles in new fields, but there is 
no reason to doubt the possibilifies of their 
extended employment. The objections to 
changing from time-honored horse vehicles 
can only be overcome by good salesman- 
ship and superior mentality. The flexibility 
of electric propulsion was touched upon 
with a number of other advantages. The 
problem of securing competent designers, 
who will consider commercial points as well 
as technical ones is extremely difficult. No 
less difficult is the question of securing 
salesmen of sufficient ability. In the cam- 
paign of advancing the use of electric 
vehicles the highest order of salesman is 
necessary and all should sink petty points 
and aid in the general campaign. 


In view of the completeness of this 
paper there was no discussion and the 
reading of the next paper followed im- 
mediately. This paper, entitled ‘‘Re- 
cent Electric Automobile Performances 
With the Edison Battery,’’ was pre- 
sented by Frank L. Dyer, of Orange, 
N. J. Mr. Dyer’s paper was illustrated 
with numerous stereopticon views show- 
ing types of cars used, maps of region 
covered in tests and some of the roads 
and hills encountered on them. A series 


of one-day automobile trips made by 


Thomas Edison, each trip calling for 
from eighty to one hundred miles on 
a single charge of the new Edison stor- 
age cells, was described. Following 
these tests descriptions were given of a 
week’s test trip through Pennsylvania 
(a total mileage of 489), and a 1,000- 
mile tour from New York. Both tours 
went through various points in New 
England, and both were highly satis- 
factory. 

These various tests demonstrated 
that electric vehicles were by no means 
limited to city streets, but well capable 
of making country roads, climbing 
hills, ete. 

Preceding this paper were shown 
moving pictures which amusingly but 
convincingly demonstrated the advan- 
tage in safety, convenience and ease of 
operation of the electrically driven car, 
as compared with the gasoline or horse- 
driven vehicle. Before displaying these 
moving pictures Mr. Dyer remarked 


on the advantages of moving pictures 


as a new and effective method of ad- 
vertising the electric car. 

L. A. Ferguson of Chicago then pre- 
sented a paper on ‘‘The Responsibility 
of the Central Station to the Electric 
Vehicle Industry.’’ An abstract of Mr. 
Ferguson’s paper, dealing with the 
most important points, follows: 
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RELATION OF CENTRAL STATION TO ELEC- 
TRIC VEHICLE INDUSTRY. 

This paper points out in an excellent 
manner the relationship of the central sta- 
tion to the electric vehicle industry as be- 
ing, in a way, analogous to that of the con- 
sulting engineer to his client. Considerable 
Space is devoted to pointing out the im- 
portance of a central station educating the 
new user and garage owner in battery 
charging. Poor battery charging is respon- 
sible for a majority of the complaints 
against the electric vehicle. In all matters 
the central-station company should give ad- 
vice and offer suggestions, not only when 
appealed to but at all times the company’s 
engineers should be ready to assist the 
user. All of this effort will be rewarded 
by the increased revenue produced by an 
“electric vehicle load.” The paper embodies 
a report of an investigation of the actual 
cost of operation of six modern design 
3,100-pound capacity electric delivery wag- 
ons over an average period of one year. 
The figures were taken from the statistical 
report of the Commonwealth Edison Com- 
pany, Chicago, and show actual costs of 
operation, including electrical energy at 
four cents per kilowatt-hour, supplies, tires, 
battery and all other repairs. Data relat- 
ing to pleasure vehicles were also presented 
and in this connection attention is called 
to the importance of central stations having 
reliable information on the cost of opera- 
tion of electric vehicles to present to pros- 
pective customers. 

Following Mr. Ferguson, Day Baker, 
of Boston, Mass., presented a paper un- 
der the title, ‘‘ Various Applications of 
the Eiectrie Vehicle.” This was illus- 
trated by a great number of stereop- 
ticon slides, most of which were self- 
explanatory. These views were illus- 
trative of the development of the elece- 
tric vehicle from the very oldest type 
to the newest model. Both the com- 
mercial and the pleasure types were 
treated in this way. 

Owing to the extended morning ses- 
sion and in order to give sufficient time 
for thorough discussions during the 
later sessions, J. T. Hutchings, of Roch- 
ester, N. Y., read his paper in a very 
abbreviated form. Mr. Hutchings’ pa- 
per, entitled ‘‘The Electrie Vehicle in 
Heavy Trucking Service,” brought out 
the advantage of the great simplicity 
of operation of electrics, and the conse- 
quent ease in securing operators. 

After the reading of Mr. Hutchings’ 
paper the session adjourned to partake 
of a luncheon given to the Associa- 
tion by the New York Edison Company. 

AFTERNOON SESSION. 

The afternoon session was called to 
order at three o’clock, the first paper 
read being one by Bruce Ford of Phil- 
adelphia, on ‘‘The Electric Vehicle 
Battery.’’ Mr. Ford’s paper follows in 


part: 
THE ELECTRIC VEHICLE BATTERY. 


In this paper Mr. Ford explains the nature 
of the storage batterv;> dealing withthe lead- 
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sulphuric-acid and nickel-alkali-iron types. 
As the latter has a high capacity per unit 
weight it is especially attractive where a 
high mileage is required per unit charge. 
High internal resistance and high initial 
cost are among its disadvantages. In the 
present standard type of cells the capacity 
per pound can be varied by furnishing plates 
of different thickness. The thicker plate has 
the longer life. The mileage obtainable 
with each discharge is greater with the 
thinner plates. As the life of a battery de- 
pends almost wholly on its mechanical 
ability to stand repeated charge and dis- 
charge there can still be much progress in 
prolonging this life. The Electric Storage 
Battery Company employs means for hold- 
ing the active material, which has resulted 
in materially lengthening the life of the 
battery. 


Following this aceount, S. C. Harris 
presented his paper on the ‘‘Proper 
and Practical Care of Electrical Ve- 
hicle Batteries.’’ 


THE CARE OF BATTERIES. 


The construction of the lead battery is 
taken up in considerable detail dealing with 
the tray, manner of arranging cells in the 
tray, insulation between the rows of cells, 
kind of contacts used and manner of as- 
sembling the cell. The cells should be filled 
with 1,200 acid, and the charging rate should 
be about one ampere per positive plate. The 
temperature should not be allowed to rise 
more than 100° F. One cell should be used 
as a pilot cell. When the forming charge 
has been completed one or two discharges 
should be taken to determine the capacity. 
After the battery is put into service care 
should be taken not to overcharge or over- 
discharge and to use pure water, acid, ete. 
Manufacturers recommend charging at full 
rate until maximum voltage is reached and 
at half rate until reached again, but this is 
often difficult to accomplish. Charging by 
the ampere-hour meter method is simpler 
and is attended with good results. Care 
should be taken not to overcharge or over- 
the cells are not leaking or slopping over. 
To make cells last their full life the route 
a vehicle travels should be short enough 
so as not to require a complete discharge 
daily. Care should be used by the driver 
at all times. 


F. M. Tait, of Dayton, O., presented 
in abstracted form his paper on a ‘‘Cen- 
tral-station Campaign for Electrie Ve- 
hicles.’? The most important points of 
Mr. Tait’s paper are included in the 
abstract given here. 


A CAMPAIGN FOR ELECTRIC VEHICLES. 


This paper outlines a number of excellent 
suggestions for central stations to follow in 
the campaign for electric vehicle business. 
The pleasure vehicle is considered first. 
The paper mentions the conditions in vogue 
a few years ago which hindered to a great 
extent the wide use of electric pleasure 
vehicles. These having been overcome, 
however, it is incuinbent on the central- 
station companies to extend every effort to 
develop this fertiie field. One suggestion 
made is for the central stations’ vehicle 
man to keep in close touch with social func- 
tions and offer the services of the electric 
to ladies in transporting them to and from 
their destination. Another plan is to offer 
the electric to a doctor, having a large prac- 
tice—demonstrating to him the ease and 
convenience of operation. These demon- 
strations must be followed up, of course, 
by visits from salesmen. Periodic inspec- 
tion of electric vehicles in a territory 
served by a central station is also advo- 
cated. Regarding rates the paper states be- 
tween $25 and $30 per month for the aver- 
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age coupe or victoria as an equitable charge 
for charging, storing and washing machines. 
For selling current to public garages the 
author proposes a rate of four cents per 
kilowatt-hour, with a minimum charge of 
$5.00 net per month per charging rheostat 
connected. Considering the electric truck, 
the author states that it must be handled 
along somewhat different lines than the 
pleasure vehicle. The first and most im- 
portant step in the campaign for electric 
trucks is for the central station to own and 
Operate one or two of its own. Next a gar- 
age should be equipped with proper facili- 
ties for handling the business. Great care 
should be taken by central stations in the 
care of all trucks. A plan to interest possi- 
ble purchasers, outlined, is to tabulate a 
list of the various business houses using 
horse-drawn vehicles and offer the services 
of an electric vehicle in charge of a com- 
petent Operator, keeping an accurate record 
of the performance of the electric for com- 
paring. The paper points to the responsi- 
bilities that rest on the salesman and em- 
phasizes the importance of employing high- 
grade men, who are experts in electric ve- 
hicle matters. A number of photographs 
are presented of installations in Dayton and 
the methods of this company briefly ex- 
plained. In closing the author suggests that 
the electric vehicle builders consider the 
design of a small electric wagon, from 500 
to 750 pounds capacity, as he holds that 
there is a great demand for these “service 
wagons.” 

A general discussion of the paper 
followed, in which Hayden Eames, of 
Cincinnati, and others took part. Mr. 
Eames remarked that, although much 
had been said about the care of bat- 
teries, no one had said anything regard- 
ing the extent to which they might be 
abused and yet be successful. He 
thought it essential for central stations 
to teach users the importance of let- 
ting their batteries alone. To help 
make use of electric delivery trucks 
more generally available for long hauls 
where hills are encountered, R. M. 
Searle of Rochester suggested that cen- 
tral stations provide a trolley to haul 
ears up these hills. Mr. Searle also sug- 
gested that technological schools should 
teach electric-vchicle care and opera- 
tion in their automobile courses. 

Mr. Sands of Boston emphasized, in 
his remarks, the great need of a lighter 
type of electrie vehicle for commercial 
use. He urged manufacturers to con- 
sider this matter. According to Mr. 
Lund, of Chicago, the charges for bat- 
tery washing might be reduced by a 
little thoughtfulness on the part of the 
customer. High rates are charged by 
the repair men because the batteries 
come ìn at inconvenient times. On the 
point of light electric delivery wagons, 
Mr. Lund gave it as his belief that bet- 
ter wagons of this sort, bringing also 
decreased maintenance charges, would 
be built. Arthur Williams, referring to 


Mr. Ferguson’s paper, also dwelt on 
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the advantage of electric vehicle-charg. 
ing business to the central station in 
preference to furnishing current for el- 
evator service. Mr. Williams also 
brought out the need of a light vehicle, 
with light batteries, motors, etc., to cost 
about $750. 

G. M. Graham, of Philadelphia, gave 
an interesting talk on the ‘‘ Motor Ve- 
hicle Road Tests,’’ which were held by 
the Philadelphia North American. Dur. 
ing these trials, in which the vehicles 
ran from Philadelphia to Atlantic City, 
the electrics made an excellent show- 
ing. Following Mr. Graham, Dunean 
Curry of New York, in a few brief re- 
marks on the ‘‘Proposed Run Under 
the Auspices of the New York Ameri- 
can, stated that he had not yet re- 
ceived an entry. 

Charles L. Eidlitz then read the last 
paper of the session, ‘‘A Large Mod- 
ern Garage.’’ 


A MODERN GARAGE. 


This paper describes the new electric au- 
tomobile garage of Gimbel Brothers, at New 
York. The garage is equipped with 595 
horsepower in charging equipment and can 
accommodate ninety vehicles. The build- 
ing is a two-story, fireproof structure with 
a frontage of 150 feet by 100 feet in depth. 
It is equipped with all the latest apparatus 
on the market and is designed for attaining 
speed and efficiency in charging, repairing. 
cleaning, ete. 


After a discussion in which Messrs. 
Mansfield, Smith, Wagner and Turner 
participated, the convention adjourned. 


—_———___+»--____— 


Electrical Engineers on Inspection 
Trip. 

Twenty-six members of the Ft. 
Wayne Section of the American Insti- 
tute of Electric Engineers of Ft. Wayne 
went to La Favette, Ind., in a special car 
over the Ft. Wayne & Wabash Valley 
Traction line October 11. The start was 
made from the electric works plant. 
making the first stop at Delphi to in- 
spect the modern substation of the road 
at that point. They arrived in La 
Fayette at 1 o'clock and after dinner 
spent nearly the entire afternoon in- 
specting the company’s new power 
The trip was an innovation in 
their course of meetings and the party 
was well pleased with its trip and en- 
tertainment. 

— eo - 
Copper Exports. 

Exports of copper for the week end 
ed October 20, were 6,696 tons. Exports 
since the first of the month were 15,162 
tons as compared with 17,247 in the 
same period last year. 


house, 
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WINDING COEFFICIENTS FOR SIN- 
GLE-PHASE MOTORS.—III. 


BY H. WEICHSEL. 
——x 

According to what has been said be- 
fore, it will be a very simple matter to 
derive the coefficient M for different 
values of field distribution and different 
percentage of shortened throw of arma- 
ture coil. Assume, for instance, that the 
field distribution is given by the equa- 
tion 

By = B siny 
Each coil of the armature winding em- 
braces A per cent of the pole pitch. The 
coil which lies symmetrical to the center 
of the pole embraces the lines (see 
Fig. 26) 


r 
z f 
N, = af B sin y dy 
T AT 
zg 


= 27B os (1—4) 3 


= 2 1 B sinf (28) 
The total number of lines per pole is 
WT 


; aS 7 REE 
N I ËB sins di ie 


“Wye AT----—- > 
- - -Yy 
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Fig. 26 


N, to N. 
_ Nx TA 
4 = N = n a 


7/2 represents the angle embraced 
by one armature coil. For full pitch 
winding A =1 and M=1. Fig. 30 
gives the values of this coefficient for 
different percentage shortened throw and 
sine-shaped field. In a similar manner it 
IS possible to derive the coefficient M 
for any other field shape. Assume that 
we have a trapezoidal field shape as 
shown in Fig. 27. It will be found that 
the determination of all values of M 
requires two different equations depend- 
mg on whether the coil span is greater 
than or less than 2 g. | 

Take the first case. where a is greater 
than 2 g, as in Fig. 27. 


No=mh+2gh 
Na Noh (m—6) 


_h 
No =i (m—ė)? 
Na | (m—-b)*® 


Ml No = mim+2g) (30) 
Fig. 28 represents the other case, where 
a is less than 2g. 

No-- mh+2 gh 

Na: No—~mh—2 bh 

Na m+26 

M- p 1- ine (31) 
The coefficients as determined by equa- 
tions (30) and (31) have been ealculated 
and plotted in Fig. 31. 

The coefficients given by the various 
curves represent practically all the co- 
efficients necessary for calculating the 
electrical and magnetic constants of a 
single-phase motor. 

A better insight into the use of these 
curves will be obtained if we give several 


30 40 


ELECTRICAL REVIEW AND WESTERN ELECTRICIAN 887 


~ n 7 -N 
br 69/4 N Z P10 
as given in Fig. 30. If the rotor rotates 


in synchronism we get 


120V 
N = 


and 

Ey =: 2 V MNZ10° , 
and the ratio of the voltage due to rota- 
tion and transformation is 


From previous derivations we know 
further that for a sine-shaped field the 
following equations are true 


= sinc sin T5 
fa == C FTA 
2 
l . TÅ 
M - sn 2 
E yè w 
Et 22 2 


This equation might be expressed in 
words as follows : the electromotive force 


60 | 70 | 8 ' 9 100 
PERCENTAGE SHORTENED THROW OF SECONDARY COIL. 


eaj FIG. 30.—CHORD WINDING COEFFICIENT FOR SINE-SHAPED FIELD. 


applications of them. In Fig. 29 1s rep- 
resented a single-phase armature rotat- 
ing in a field of N maxwells. We will 
obtain an electromotive force across the 
brushes c-d, due to rotation in the field 
N, and an electromotive force of trans- 
formation across the brushes a-b. Let us 
further assume that the field has a sine- 
shape distribution and the armature has 
a chord winding, the throw of which is A 
per cent of the pole pitch. The voltage 
across a-b will be given by the equation 
Ey -- 2.22 f,4ZNI'10° 

The value of f, is given in Fig. 15 for 
a percentage winding corresponding to A 
per cent. The equation must contain A 
because the number of effective conduc- 
tors is AZ, as previously explained. The 
voltage across the brushes c-d, due to 
rotation, will be 


of rotation equals, at synchronism, the 
electromotive force of transformation if 
the transformer field has sine-shaped dis- 
tribution. This law is true for rotors 
with full-pitech winding, as well as for 
rotors with chord winding. If, how- 
ever, the transformer field has not a 
sine-shape distribution the above law no 
longer holds true, as will be seen from 
the following two extreme cases: 

Assume that the field has triangular 
field distribution and the rotor has 
ninety per cent pitch winding. 

A--09 M= 0.99 A -- 0.73 

Er _ 82X09 0.96 

Et = 2.22x0.73x0.9 
As another example assume that the field 
has rectangular field distribution and 
the rotor full-pitch winding. 


A--1 M-11 f,-—-99 
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TABLE IJ. TRANSFORMER-VOLTAGE COEFFICIENT B 
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TABLE I. SPREADING COEFFICIENT J, FOR TRAPEZOIDAL FIELD 


PERCENTAGE WINDING OF PRIMARY. 
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Ee 2220.5 
These two examples will show plainly 
the influence which the field shape and 
the rotor winding distribution have on 
the operating characteristics of a single- 


Cleveland Section of the American In- 
stitute of Electrical Engineers. 
Lamps and illumination were the 
theme of the programme for the Octo- 
ber meeting of the Cleveland Section of 
the American Institute of Electrical En- 


phase motor. gineers, which was held on the evening 
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The accompanying tables will sim- 
plify the use of the curves. In Table 
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of October 17 in the rooms Sof the Cleve- 
land Engineering Society. 
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FIG. 31.—CHORD WINDING COEFFICIENT FOR TRAPEZOIDAL-SHAPED FIELD. 


VIII the values of M and f, are for 
sine-shaped fields. 
eoo 
Clubhouse for Linemen. 

The Portland Light & Power Com- 
pany of Portland, Ore., has taken a 
step towards permanently keeping its 
employees by providing a clubhouse for 
the use of the linemen employed by the 
company. 


G. S. Merrill reviewed his paper on 
‘‘Tungsten-filament Lamps,’’ which he 
presented before the Toronto Section 
and which appeared in the September 
Transactions of the American Institute 
of Electrical Engineers. This paper 
was a technical study of the tungsten 
filament and of the reasons for its high 
efficiency. 

M. D. Cooper discussed the stresses 
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which exist in filaments when lamps 
are burned in a horizontal position and 
also described the methods of deriving 
equations for accurately calculating the 
performance of various types of fila- 
ments. 

J. G. Henninger gave a brief resumé 
of the various uses to which Mazda 
lamps are now adapted, showing that 
there is glmost no field of illumination 
which has not felt the effect of the high- 
efficiency lamps. 

The importance of providing proper 
light in industrial work was touched 
upon by Ward Harrison. The insignif- 
icant cost of such lighting when com- 
pared with the value of the workman’s — 
time, said Mr. Harrison, is quite strik- 
ing. When artificial light is used but 
a few hours each day the cost per day 
of a forty-watt Mazda lamp is perhaps 
about one-fifth of a cent. If one such 
lamp is provided for each workman, 
who we may assume receives an .aver- 
age wage of thirty cents an -hour, the 
saving of twenty-four seconds of the 
workman’s time each day, by..reason of 
the better illumination, would pay the 
entire cost of operation and mainte- 
nance of the lamps. As it is probable 
that much more time than this would 
be saved each day, a good rate of re- 
turn is therefore secured upon the mon- 
ey invested in proper lighting. 

The proper method of calculating 
comparative costs of lighting was also 
discussed by Mr. Harrison and the. ne- 
cessity of considering the items of de- 
preciation and maintenance and the ef- 
ficiency of utilization was particularly 
emphasized. Calculations on this basis 
show that the cost of producing light 
with Mazda lamps is less than the cost 
of equivalent lighting with gas, exactly 
the reverse of the opinion accepted by 
many. 

J. D. Hoit presented a number of ex- 
cellent views of industrial illumination, 
showing the application of the Mazda 
lamp to various classes of service from 
steel and textile mills to breakfast-food 
factories. At the conclusion of this pa- 
per a general discussion took place. 

-eoero 
For Safer Railways. 

Definite standards of safety appli- 
ances for railroads were recently de- 
cided upon by the Interstate Com- 
merce Commission after a period of 
about thirty years. It is estimated that 
the proposed changes in equipment wilt 
cost $50,000,000. 
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ELEMENTS OF POWER-STATION 
DESIGN .—IX. 


PRELIMINARY ELECTRICAL REQUIREMENTS. 
—Il. 


if g BY W. B. GUMP. 


Frequency.—For power alone a fre- 
quency of twenty-five cycles per second 
is as high as the best practice permits, 
and fifteen cycles is being considered in 
connection with a number of develop- 
ments. Where the iargest part of the 
load is lighting, a frequency of sixty 
cycles is common. On the Pacific Coast 
a frequency of fifty cycles has been 
adopted in a large number of plants sup- 
plying both lighting and power. It is 
apparent that a compromise must be 
found between a frequency wholly fav- 
oring a lighting load and one adapted 
entirely to power. The higher the fre- 
quency the greater the inductance. This 
is a great disadvantage in case of long 
transmission lines, and needs. no com- 
ment. As the frequency decreases the 
size of transformers increases, with the 
same output and voltage, due to extra 
copper required. Hence the cost be- 
comes a matter of vital importance in 
low-frequency systems. 

Generators.—One of the first items 
to be settled with respect to generators 
is the most suitable speed. This will 
be governed to a great extent by the 
prime mover. The speed should within 
limitations be made as high as mechani- 
eal conditions will allow. Beyond a cer- 
tain point the advantages of high speed 
begin to decrease, due to wear and tear, 
and, therefore, an increased cost of main- 
tenance. 

The regulation to be desired is not 
generally less than eight per cent. In 
the majority of cases ten per cent 1s 
sufficient and under usual conditions the 
cost of greater refinement would not be 
a profitable investment. 

The overload capacity of generators 
will depend upon: (a) Type of prime 
mover; (b) load factor; (c) number of 


units. 


In the case of turbine waterwheels 
the maximum efficiency is reached at 
about seven-eighths of the gate opening. 
Therefore for maximum economy the 
generator should run at normal load at 
the gate opening referred to. The ques- 
tion to be decided in this case is how 
urgent is the hydraulic economy. In 
other words, can a certain proportion of 
water be wasted in waterwheels of great- 
er output, which are capable of accom- 
modating heavier overloads on the gen-- 


erator? Local considerations will ac- 
cordingly control the rating to be 
adopted. 


Both reciprocating engines and steam 
turbines may be overloaded from 50 to 
100 per cent beyond their rating, and for 
this reason the overload capacity of the 
generators for a steam-driven plant is 
specified accordingly. It is quite com- 
mon with both hydraulic and steam 
plants to specify generators capable of 
carrying an overload of 25 per cent con- 
tinuously. Beyond this amount the du- 
ration of overload to be specified varies 
according to the nature of the plant. 

The allowable temperature rise recom- 
mended by the American Institute of 
Electrical Engineers is 40 degrees cen- 
tigrade maximum. That is 15 degrees 
centigrade rise above a standard room 
temperature of 25 degrees centigrade 
which is a maximum temperature of 
104 degrees Fahrenheit. 

Switches and Automatic Devices.— 
The latest practice with reference to the 
main generator switches is in favor of 
nonautomatic operation. With feeder 
switches equipped with automatie over- 
load relays, the electrical disturbances 
ean generally be taken care of. This 
provides against interference with the 
generator itself, and confines the trouble 
to the feeder directly involved. As far 
as short circuits are concerned it may 
be stated that an alternating-current 
generator of standard design is proof 
against injury on a dead short circuit 
for a period of from one-half minute to 
a minute, and specifications to this ef- 
feet should be plainly stipulated. 

The use of two oil switches in series 
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has frequently been recommended, on 
the ground that one switch may stick, 
or otherwise fail to open. At the pres- 
ent time the reliability of oil switches 
is such that there is no need for two 
switches on the basis given. For the pur- 
pose of testing the operation of each 
switch separately before closing both on 
the system, two switches in series offer 
an advantage. Two-switch combinations 
are sometimes necessary but are to be 
avoided when the plan of operation can 
be so arranged. 

The rating of switches should be bas- 
ed upon the maximum current to be car- 
ried. An oil switch must stand electri- 
cal stresses, and also be able to open 
under the most severe conditions im- 
posed upon it. These features should 
not be lost sight of when planning the 
operation of a system. 

The tendency, especially with many 
large systems, has been to adopt about 
every known form of automatic device. 
This has been carried to a point where 
the system in question was rendered so 
delicate that its commercial reliability 
was lessened, dut to interruptions far 
less serious than justified the opening of 
a circuit, but which crippled the system 
for the time being, and thus partially 
or wholly annihilated the advantages 
sought. There are without doubt many 
cases where automatic devices should be 
installed. Such appliances, however, 
should not be ‘‘stuck’’ into an electric 
power system without careful planning 
and thought. It would more often be 
better to avoid their use entirely, since 
continuous service is generally so im- 
portant that even a burnout in a portion 
of a system is considered preferable to 
a shutdown, however short the duration. 
In every power system there are certain 
peculiar requirements of a local nature, 
and these can often be satisfied by some 
special appliances which are most suit- 
ably adapted to the conditions in hand. 
Consequently a considerable amount of 
ingenuity is demanded in designing sys- 
tems in which special apparatus becomes 
necessary. 

When conditions permit the use of 
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electrically operated generator field 
switches their adoption in some cases 
may be advisable as an emergency de- 
vice. It is generally better when pos- 
sible to provide an automatic switch in 
the exciter field than to employ separate 
field switches for the generators. Re- 
verse-current relays may in a few cases 
be used to advantage. In few cases, 
however, have they been reliable, and are 
not as a rule to be commended. Fig. 
7 shows a layout in which reverse cur- 
rent relays are used. 

The overload time-element type of re- 
lay is one of the most useful of circuit- 
interrupting devices, and can be used 
advantageously in connection with out- 
going lines, to provide against shutdown 
in case of trouble disappears shortly af- 
ter its occurrence. The instantaneous 
type of relay should generally be used 
at the load so as to trip before other 
apparatus may become affected. Auto- 
matic busbar switches should in most 
cases be instantaneous. 

Disconnecting switches should be used 
at points where oil switches or other 
pieces of apparatus are to be temporarily 
segregated from energized portions of 
the system. Disconnecting switches are 
usually needed on each side of oil 
switches, although this will depend up- 
on the nature of the wiring scheme used. 
Observing Fig. 2 it will be seen that only 
one set of disconnecting switches is used 
in connection with the main oil switches. 
This is because of the fact that during 
repairs or adjustment to one of these 
switches the generator will necessarily 
be out of commission. Hence the only 
point demanding disconnecting switches 
is between the oil switch and the bus. It 
is practice in some large power stations 
to ground the terminals of an oil switch 
which is being worked upon, thereby 
preventing any likelihood of live con- 
nections. 

Switches shown in Fig. 3, which can- 
not connect to either bus, respectively 
are commonly termed selector switches. 
In this arrangement it is necessary to 
provide disconnecting switches on both 
sides of the selector switch. Otherwise 
the selector being repaired would have 
live contacts on one side, if the genera- 
tor were operating through the other 
selector. 

The type, and the manner of operating 
high-tension line switches, are items of 
great importance, and should be studied 
most carefully. Where the unit sys- 
tem ig employed it is possible to elimi- 
nate oil switches on the high-tension side 


of the transformers. High-tension 
switches require a large space, are cost- 
ly and more or less difficult to operate 
and maintain. The fewer the number 
of such switches used for a given set of 
operating requirements the more eco- 
nomical will be the electrical system, 
other factors contributing favorably. 
The elimination of high-tension switches 
necessarily affects a material saving in 
building space, and also simplifies the 
operation of the plant, which is another 
advantage generally to be found in ‘the 
unit system. 

In general, hydroelectric plants are 
less restricted as to building space than 
steam plants as far as the question of 
real estate is concerned, so that the for- 
mer need not be cramped for space suffi- 


ion 


FIG. 7.—SHOWING USE OF REVERSE-CUR- 
RENT RELAYS. 


cient to accommodate all of the appara- 
tus in a manner which renders it acces- 
sible. With either type of plant the 
cost of more or less elaborate switching 
apparatus must be balanced against the 
commercial advantages to be gained by 
increased flexibility. 

Grounded Versus Ungrounded Neu- 
tral_—The question of leaving the neu- 
tral ungrounded, or grounding it, is one 
which confronts every electrical engi- 


neer who has to do with alternating-cur- . 


rent transmission and distribution. This 
question has been the subject of a great 
deal of discussion, and much more is 
likely to follow. In a perfectly balanc- 
ed three-phase system (either delta or 
star) the neutral point remains at zero 
potential (that of ground) and there- 
fore is constant and stable. Unbalanc- 
ing, however, tends to shift the neutral 
point to new position, determined by the 
rise or fall of potential in one or more 
legs of the system. The primary object 
then in grounding the neutral is to 
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maintain a condition of stability, pre- 
venting excessive pressure taking place 
between any of the lines and ground, 
and thereby greatly reducing the danger 
of oscillations and high-power surges. 
Such phenomena may occur from light- 
ning or on account of switching. The 
former cause is the one generally to be 
most dreaded by those in charge of elec- 
trical apparatus. 

One distinct advantage in grounding 
the neutral of a high-tension system is 
the removal of static, and the preven- 
tion of disturbances in neighboring lines 
due to induction. Another advantage is 
that the ground may be used as a work- 
ing conductor. This has been done in 
a good many systems employing poten- 
tial above 20,000 volts. For lower po- 
tential it is not generally practicable, on 
account of the high resistance of the 
ground. This overthrows the old-time 
belief that the resistance of an earth 
path is negligible. In practice it has 
been found to be far from the case, es- 
pecially where dry soils or rock strata 
exist. 

With the neutral grounded it becomes 
possible to operate a three-phase trans- 
mission system when one line is out, pro- 
vided, of course, that both the generat- 
ing station and substation are grounded. 
Otherwise only one phase would remain 
operative. 

In deciding that the neutral should 
be grounded the next thing to be settled 
is whether a resistance shall be inter- 
posed or maintain a dead ground. It 
may be stated that the experience of en- 
gineers in connection with systems oper- 
ating on a grounded neutral is that a. 
resistance is generally to he preferred. 
With a dead ground the violence of a 
short circuit is apt to be communicated! 
to other portions of the system hefore 
the cirecuit-breaker can act to remove: 


the trouble from the injured section. 


There are some disadvantages in 
grounding, one of which is the likeli- 
hood of a short circuit, due to grounds. 
on any outside portion of the system, 
whereas with the neutral ungrounded 
two conductors must break down before 
a short circuit can take place. A good 
ground is difficult to obtain and is found 
to be a rather variable quantity. The 
amount of resistance interposed between 
the generator ground plate and a break- 
down at some remote point may be so 
great as to affect only a partial ground, 
and be productive of considerable 
trouble before it becomes evident. 

(To be .continucd.) 
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CENTRAL-STATION ECONOMY—IV. 


CENTRAL HEATING. 


BY P. Ee. MATTESON. 


There are very few central heating 
plants in this country, for several rea- 
sons. The chief reason is because such 
heating will not pay except as a secon- 
dary product of a steam plant, other 
reasons are because central heating 
plants must be located not too far from 
the buildings to be heated, and all the 
buildings to be heated must be concen- 
trated in a small area. These condi- 
tions are generally present in the cen- 
tral station. 

There are many reasons why any cen- 
tral station with the above qualifica- 
tions should engage in central heating ; 
exhaust steam could generally be de- 
pended upon for sufficient heat except 
on very cold days, and with the excep- 
tion of these very cold days when live 
steam would be required, little expense 
could be charged to the heating plant. 
Central heating would also help mate- 
rially in securing certain classes of bus- 
iness for the electrical department 
which could not otherwise be handled, 
for example hotels, which require large 
quantities of radiation and hot water, 
and unless they can secure this service 
from central plants are very apt to gen- 
erate their own current and run their 
own elevators. merely because they 
must have the heat, and the current ts 
a by-product. 

Hot water is the most satisfactory 
method of distributing heat from a cen- 
tral plant, because hot water would 
utilize the heat in the exhaust and 
would not require a special boiler. 
Hot-water systems hold their heat best, 
take up heat quickest, are operated at 
a lower temperature than steam, and 
in all respects are more satisfactory 
than steam heat. 

For the purpose of arriving at a 
elear conception of the possibilities in 
eentral heating, the speeifie case of a 
200-horsepower steam plant will be 
considered, assuming the steam con- 
sumption to be eighteen pounds per 
horsepower-hour. We will also assume 
that this plant is located close to the 
Pnildings heated, the lines being not 
more than four blocks in length The 
heat customers are stores and office 
buildings. 

A 200-horsepower engine using eigh- 
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teen pounds of steam per horsepower- 
hour would exhaust an atmospheric 
pressure 3,600 pounds of steam per 
hour. One pound of steam at atmos- 
pheric pressure contains 967 British 
thermal units of latent heat, the hourly 
heating value of the total engine ex- 
haust is therefore 967 X 3,600=3,481,200 
British thermal units. 

This heat transferred to water would 
impart heat as follows: The available 
water supply delivers water at 60 de- 
rees which 1s heated to a temperature 
of 200 degrees at an expenditure of 140 
heet units; 3,481,200 heat units would 
thus raise the temperature of about 24,- 
000 pounds of water to 200 degrees ev- 
ery hour, allowing for some loss in the 
heater. l 

If care is taken in the construction 
of the feed mains, water could be de- 
livered to all the customers at a tem- 
perature no less than 170 degres. Tak- 
ing this as a basis for calculation the 
amount of radiation available can be 
easily computed. According to a heat- 
ing rule for ascertaining the radiation 
available with hot water at 170 de- 
grees, multiply the units of heat in the 
hourly water supply by the constant 
0.0056 and the result will be the square 
feet of radiating surface obtainable, in 
this case 14,000 square feet. 

Allowing twenty-five per cent of this 
available radiation for offices and the 
other seventy-five per cent for stores, 
14,000 square feet of surface would 
heat no less than seventy offices and 
twenty stores of average size to a tem- 
perature of sixty-five degrees in the 
coldest weather. 

Heat from a central plant should be 
sold on a meter basis because it would 
be impossible to estimate the costs and 
profits of this department unless an ac- 
curate record be kept of the heat used 
by each consumer. 

The average rate for heat of fifty 


‘central heating plants on record is five 


cents per month per square foot of rad- 
lating surface, on a flat rate. Accept- 
ing this as a fair rate, the heating plant 
here described, to arrive at the same 
results with customers on meters in- 
stead of the flat rate, should charge ap- 
proximately six cents per thousand 
pounds of hot water delivered. There 
should be a recording instrument on 
the line aside from the flow meters for 
the purpose of ascertaining at all times 
the temperature of the water delivered, 
and the statements for heating should 
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be issued 1n proportion to the amount 
of heat delivered. By adopting this 
policy any periods of extreme cold, 
during which live steam would have to 
be used, would not have to be carried 
at a loss to be made up in milder 
weather, but would return as much 
profit as would be available in warmer 
periods. 

The receipts of the heating plant op- 
erating as above would be between $5,- 
000 and $6,000 per season, and the cost 
of operation would be very low for ex- 
cept on a few occasions the steam used 
by the heating plant would be charged 
to the electrical department. The cost 
of the installation would be low as the 
heat pipes could be run in the base- 
ments of buildings saving the cost of 
digging trenches and manholes. 

Unfortunately the central heating is 
required only about six months of the 
year leaving the exhaust steam unused 
the balance of the time. The installa- 
tion of an ice plant to utilize the ex- 
haust steam in these periods would re- 
sult in an extremely profitable central 
station. 

Of course central heating would not 
prove so profitable to all central sta- 
tions. Exhaust steam could be used in 
many steam plants more advantage- 
ously than for central heating, but for 
the steam plant whose location is right 
and the exhaust is used for no purpose 
at all or only for feed-water heating, 
this use for exhaust would be most 
profitable. ` 

—eo 
The Colorado River Dam. 

A dispatch from Austin, Tex., states 
that the contract for the reconstruc- 
tion of the dam across the Colorado 
River at Austin at a cost of $1,000,000, 
which was let several months ago by 
the City to the Dumont-Holmes Steel 
Concrete Company of Chicago, is about 
to be transferred to the Hydraulic 
Properties Company of New York. The 
original contractors have done merely 
enough work to keep alive their con- 
tract. The proposed dam will form & 
water-storage reservoir that will pro- 
vide power for about 6,000 horsepower 
of electrical energy. 

— ee 

After some litigation, which has now 
been settled, the Great Western Power 
Company has practically completed its 
rights of way for its second high-ten- 
sion line between Oroville and Oak- 
landy Cal. 
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ELECTRIC > LIGHTING 


ILLUMINATING ENGINEERING 


ILLUMINATING ENGINEERING 
SOCIETY. 
FOURTH ANNUAL CONVENTION AT BALTI- 
" MORE. 


The fourth annual convention of the 
Illuminating Engineering Society was 
held in Baltimore, Md., October 24 and 
25, the sessions being held at Johns 
Hopkins University. Every condition 
was most favorable for a successful 
convention and the registration on the 
first day amounted to 175. This meet- 
ing will go down in history as epochal 
in the life of the Society. It was dis- 
tinctive in that it 1s being followed by 
a course of lectures in illuminating en- 
gineering given under the joint au- 
spices of the Society and Johns Hop- 
kins University. The attendance at 
this course is larger than was antici- 
pated and its success is a tribute to 
the energy and enterprise of the offi- 
cers of the Society. 

The first meeting of the convention 
was called to order in McCoy Hall on 
Monday morning by the chairman of 
the Convention Committee, Van Rensse- 
laer Lansingh, who turned the chair 
over to the president of the Society, Dr. 


: Edward P. Hyde. Dr. Hyde introduced 


the Hon. J. Barry Mahool, mayor of 
Baltimore, who delivered a graceful ad- 
dress of welcome. After acknowledg- 
ing this on behalf of the Society, Dr. 
Hyde called upon Dr. Ira Remsen, presi- 
dent of Johns Hopkins University, who 
welcomed the Society on behalf of the 
University with true Southern hospi- 
tality. 

This was followed by the annual ad- 
dress of the president. Dr. Hyde chose 
as his subject ‘‘The Goal of Illuminat- 
ing Engineering.’’ 

PRESIDENT’S ADDRESS. 


After pointing out the rapid progress of 
illuminating engineering both as a science 
and an art, he dwelt upon its complexity, 
Involving, as it does, physics, physiology 
and psychology. It combines the laws of 
science with the dicta of architecture; its 
goal is the ideal application of perfect 
knowledge. An ideal illuminant would 
transform all the expended energy into 


light of the quality of sunlight. We are 
far from its attainment. If complete trans- 
formation could be obtained in the yellow 
or green part of the spectrum, an efficiency 
of 800 lumens per watt would result. If the 
distribution in the spectrum corresponded 
to daylight, 300 lumens per watt would be 
obtained. Such a distribution is not ob- 
tained from a black body nor from any 
source of electric emission. It is to be 
sought only in luminescence. Even if at- 
tained it would not correspond to radiation 
from the sun, since the latter contains the 
ultra-violet, which may be very necessary. 
In its full significance efficiency means the 
ratio of satisfaction to cost. The develop- 
ment of illuminating engineering is not 
abreast of the auxiliary sciences upon which 
it depends, our knowledge being very 
meager. Consistent development requires 
progress along all the correlated sciences. 
Economy and distribution are not the only 
features to be considered; to be effective, 
illumination must be attractive and artistic, 
restful to the eye, proper in both quantity 
and quality, and must give the proper high 
lights. The object of the speaker was to 
suggest rather than to specify how or what 
should be done, and to exalt the ideals in- 


. volved. 


Past-president Sharp occupied the 
chair during this address and at its 
conclusion appointed Messrs. Elliott, 
Rosa and Dates a committee to con- 
sider it. 

The report of the Sub-committee on 
Photometric Units of the Committee on 
Nomenclature and Standards was then 
presented by Dr. C. H. Sharp. 


This was a progress report in which 
definitions of illumination, intensity, bright- 
ness, quantity, etc., were given and recom- 
mendations were made for the use of the 
lumen as the unit of flux, the lumen per 
square foot or millilumen per square centi- 
meter as the unit of illumination in prefer- 
ence to the candle-foot, and the lux as a 
meter-candle. All units are to be based 
upon the international candle, and specific 
intensity to be expressed in candles per 
square centimeter normal] to the surface. 
Spherical intensity is the total flux divided 
by 4x and quantity of light is to be meas- 
ured in lumen-hours or lumen-seconds. Rec- 
ommendations of symbols were also made, 
but as these included E and 7 some objection 
was made on account of confusion with the 
electrical symbols. 


In the discussion which followed, E. 
B. Rosa suggested co-operation with 
foreign countries before taking definite 
action, since international uniformity 
is desirable. Some of the symbols and 
units proposed are already used abroad 
but some are not. 

_<A. J. Pearson suggested that other 
societies, such as. the American Insti- 
tute of Electrical Engineers, should be 


consulted before taking action, and 
there were various other suggestions 
made. 

In closing the discussion, Dr. Sharp 
called attention to the fact that Dr. 
Blondel, of France, was on the Com- 
mittee and it was hoped to secure the 
adhesion of France, and also of Eng- 
land, whose Illuminating Engineering 
Society was likely to take up the sub- 
ject in the near future. The lumen 
and candle are independent of the unit 
of length and the derived units may 
be expressed in terms of either English 
or French measure. The Germans use 
‘‘lux’’ as based on the hefner, but it 
is preferable to call such derived units 
‘‘hefner-lux,’’ ‘‘hefner-lumen,’’ etc. 

The Committee was instructed to 
render a final report at the next annual 
convention, and meanwhile to seek the 
co-operation of foreign countries. 

The report of the Committee on Di- 
vision of Membership was next pre- 
sented by its chairman, E. L. Elliott. 
The report advocated such a division, 
the time and manner of carrying it out 
to be decided by the Society. This pre- 
cipitated a long discussion whose prin- 
cipal effect seemed to be to obscure 
the objects and advantages of such a 
division, and finally the report was ac- 
cepted without action. 

The afternoon session was held in the 
Physical Laboratory and was opened 
with a paper by C. F. Oehlmann, en- 
titled ‘‘Central-station-illuminating-en- 
gineering Department Work and Meth- 
ods Applied by the Denver Gas & Elec- 
tric Company.’’ In the absence of the 
author this was read by Mr. William- 
son. | 
CENTRAL-STATION ILLUMINATING ENGI- 


NEERING WORK. 


This paper described the work which ig 
carried on by the Illuminating Engineering 
Department of the Denver Gas & Electric 
Company, the primary purpose of which is, 
of course, to get and hold customers by 
answering complaints and proposing new 
plans for illuminating. The illuminating en- 
gineer has an assistant, who does the archi- 
tectural drafting, fixture designing, writing 
of wiring specifications, and keeping of 
records which may be necessary. Samples 
of both gas and electric lamps, burners, 
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shades, reflectors, etc., are kept in the office 
to show visitors, and the care of the differ- 
ent form of lamp is explained. The de- 
fects in fixture designing are dwelt upon. 
The three decided purposes which charac- 
terize the three distinct branches of illumi- 
nation are (1) interior illumination for or- 
dinary lighting, and street lighting; (2) 
scenic illumination for theaters, art gal- 
leries, etc.; (3) sign lighting and other ad- 
vertising. The three essential points in 
illumination are right quantity, right qual- 
ity, and right use. There is another set of 
three factors, namely: the manufacturer, the 
customer and the commercial department, 
which connects the other two. The cus- 
tomer and the station must be in harmony, 
and while the central stations have realized 


this fact and do a great deal of educational | 


work among the public, consumers still 
know very little about illumination. The 
best method of getting good results is to 
maintain an illuminating engineering de- 
partment. Seventy per cent of this depart- 
ment’s work is in straightening out com- 
plaints which have arisen because the con- 
sumer has not been properly taken care of 
in the first place. The classes of business 
to be sought for are street-lighting con- 
tracts, all-night service for advertising pur- 
poses, safety lights which are burned by 
night in stores, and small lamps for 
show-window heating to prevent frost in 
winter. time. The services of the depart- 
ment are free to all customers and help is 
given them in the improvement of design 
of a lighting installation. The basis of com- 
plaint is carefully investigated and, when 
possible, is remedied. Careful records are 
kept of all such cases. The complaint of the 
customer is usually not so much the cost of 
the service as it is quality. When by re- 
arranging the system he gets three times as 
good illumination as before he is usually 
willing to pay the bill. An illuminating 
engineering class is organized each fall, in 
which the representatives of the company 
are given an opportunity to keep in touch 
with the subject. 


Sidney W. Ashe opened the discus- 
sion of this paper by calling attention 
to the courses in illuminating engineer- 
ing carried on by the General Incan- 
descent Lamp Company for the benefit 
of its employees. College graduates in 
the employ of the Company constitute 
one of the classes and receive lectures 
on illuminating engineering subjects 
for a period of one year. These are 
supplemented by factory and labora- 
tory work. They are then transferred 
to the sales department, engineering 
department or laboratory, according to 
their qualifications. Men intended for 
lamp salesmen constitute another class 
who receive instruction in technical 
subjects. Salesmen already in the field 
constitute a third group; they are 
trained to give lectures, ete. Office and 
factory employees resceive an experi- 
mental lecture course in electricity and 
illumination. s 

A. J. Marshall spoke of the desirabil- 
ity of enrolling architects in the So- 
ciety and pointed out that they should 
be given due consideration in the dis- 
cussions at the meetings. 

Norman Macbeth called attention to 
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the situation in Denver where one com- 
pany controlled both the gas and elec- 
tric business. He said that such a con- 
dition, where competition between these 
two industries was eliminated, makes 
it possible for salesmen to sell lighting 
appliances to customers without respect 
to engineering consideration. He fur- 
ther emphasized the necessity for edu- 
cating central-station solicitors, point- 
ing out that after a contract has been 
closed, if the inefficient solicitor has 
advocated the use of unsuitable units 
to the customer, the illuminating engi- 
neering department is helpless. 

Mr. Williamson closed the discussion. 
In answer to a question as to the speci- 
fication prepared by the Denver Com- 
pany he said that complete specifica- 
tions are gotten out for both gas and 
electric installations. 

The cost of soliciting had been de- 
creased, for a good installation was 
the best salesman. The assistant re- 
ceived $3.00 per day, and turned out 
about one job per day. 

This discussion was followed by a 
very interesting address by Prof. 
Samuel O. Mast on the subject of ‘‘The 
Effect of Light on the Movement of 
Lower Organisms.”’’ 


EFFECT OF LIGHT ON LOWER ORGANISMS. 


While strong direct sunlight is injurious 
to most lower organisms, causing a chemi- 
cal breakdown of the protoplasm, and while 
ultra-violet light kills bacteria, light is 
nevertheless necessary to all life, and in 
the chlorophyl of plants light has a syn- 
thetic action in causing carbon dioxide and 
water to form organic compounds. Experi- 
ments were described which had been car- 
ried out upon a minute organism found in 
the Baltimore sewer water. This possesses 
the power of locomotion and will move into 
a lighted space from the dark and towards 
the source unless the illumination is already 
too strong, in which case it moves away. 
The method of locomotion was described by 
the author. The greatest effect is produced 
by blue and violet light, while the ultra- 
violet is ineffective. Considerable individual 
variation is shown as to the optimum il- 
lumination, and this may even be altered in 
a particular individual. 


In the discussion, P. W. Cobb pointed 
out the similarity of response to stimu- 
lation in such organisms of a single 
cell, and in the cells of more complex 
organisms, such as man. Thus in the 
retina, the position of the cones is al- 
tered where light impinges upon them. 

The next paper was by J. S. Codman 
and was entitled ‘‘Illuminating-Engi- 
neering Sheets for the Calculation and 
Recording of Data.” 


SHEETS FOR RECORDING DATA. 


Mr. Codman’s paper describes two data 
sheets designed by him to facilitate the cal- 
culation and recording of illumination data 
for any type of lamp. Many illumination 
problems are not scientificially solved be- 
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cause the calculations are laborious. These 
data sheets have the constants for different 
angles tabulated so that these are readily 
used in the calculations. On the “angle” 
sheet the diffrent columns are as follows: 
Angle, tangent, candlepower, cosine squared, 
normal illumination, cosine cubed, horizon- 
tal illumination, lumen constant, lumens, 
area of ring, average illumination, uniform- 
ity, lumen sums, lumen sums lamp un- 
equipped, per cent equipped to total flux, 
area of circle, average «illumination, uni- 
formity. The angles are given in five-degree 
steps from zero and 180 degrees. After the 
corresponding candlepowers are tabulated 
the remaining ten columns are easily filled 
by progressive computation with the aid of 
the tabulated constants. The “distance” 
sheet is like the one just described except 
that the first two columns are interchanged 
and the distances from the perpendicular 
are given up to six times the height of the 
lamp. 


V. R. Lanstngh called attention to a 
short method of getting the values of 
illumination from the distribution 
curve. 

The final paper of the Session was en- 
titled ‘‘Some Neglected Considerations 
Pertaining to Street Illumination,” by 
Preston S. Millar. 


STREET ILLUMINATION. 


Objects in streets at night are discerned 
most usually as silhouettes against a lighted 
background. The first requirement of good 
street lighting is for a well lighted street 
surface to serve as a background. It is the 
effective brightness of street surface, or the 
brightness as seen when viewing the street 
longitudinally at an angle of two or three 


` degrees, which determines the value of the 


surface as a lighted background. The effec- 
tive brightness may be increased by pro- 
viding a greater number of more powerful 
lamps or by repaving the street with mate- 
rial having more favorable light-reflecting 
qualities. The light distribution characteris- 
tics of all commercial illuminants being un- 
suitable for street lighting, it would appear 
feasible to increase the effective brightness 
of streets by directing a larger proportion 
of the light upon the street surface. With 
a given intensity of incident light the effec- 
tive brightness of a street is greatest when 
the lamps are mounted over the driveway. 
Non-uniformity of illumination, while unde- 
sirable is not so objectionable as has beer 
asserted, because the effective brightness 
of a street surface does not vary as much 
as does the intensity of incident light, and 
the bright street surfaces near lamps assist 
in discernment of large objects in the dimly 
lighted regions. Glare must not be neglect- 
ed. Its effect becomes harmful when the 
glaring source is very near (less than five 
degrees removed from) the object to be 
seen or when there is no lighted back- 
ground against which to view objects. In 
ordinary city installations the glare from 
street Jamps may dazzle temporarily after 
one looks directly at the lamps, and may 
increase the chance of failure to perceive 
a barely perceptible object in a hasty, care- 
less glance. But otherwise it occasions no 
material decrease in ability to see objects. It 
is entirely feasible to design a lighting 10- 
stallation in which there shall be entire 
absence of objectionable glare while secur- 
ing high effective brightness of street sur- 
face. But usually in practice one must 
choose between decreased effective bright- 
ness of street on the one hand and some 
degree of glare on the other. For each 
such installation there is some compromise 
which will produce the best results. The 
proper compromise can be reached best, not 
as a matter of theory or prejudgment, but 
as a matter of trial in the street, preferably 
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including a determination of ability to see 
under the various conditions. The problem 
of street illumination is not simple when 
considered alone as a matter of theory. The 
additional elements which commercial con- 
ditions introduce render it extremely com- 
plicated in practice. A number of the fac- 
tors which enter into the problem might 
be studied independently with profit. But 
the application of the results of such studies 
must always be made with due regard to 
the importance of other factors. Our tenets 
of street illumination must be broad-gauged 
and must give proper weight to all elements 
T subject, whether scientific or commer- 

In the discussion which followed 
Messrs. Sweet and Ware expressed the 
opinion that glare and specular reflec- 
tion should be avoided as much as pos- 
sible. Silhouetting appears only with 
long spacing between units, which is 
undesirable and is disappearing, as it 
is easy now to get nearly uniform il- 
lumination. Under modern conditions 
one sees mainly by surface contrast. 
Mr. Sweet had made experiments upon 
glare and found results somewhat simi- 
lar to the author except that the effect 
became nil for an angle of twenty-three 
degrees instead of fifteen. He also 
found a straight-line variation. 

C. H. Sharp replied and gave his 
evidence that silhouetting was promi- 
nent even in well lighted streets, and 
only disappeared when the street sur- 
face was black. There is no problem 
in street lighting when plenty of lamps 
are available; the problems arise only 
when one is restricted, as is usually the 
case. Glare is not important when 
there is plenty of light. Glare acts in 
two ways: it produces a zone or halo 
in which vision is impaired, and it also 
tends to distract attention. The pres- 
ence of such a zone indicates that the 
curve connecting this effect with angu- 
lar position would not be a straight 
line. 

S. W. Ashe referred to some experi- 
ments made long ago at the single 
angle of eight degrees which confirmed 
the results of the author. 

G. H. Stickney agreed with Dr. 
Sharp as to glare. Switchmen prefer 
a light directed toward them, giving 
a silhouette effect with glare, rather 
than to have the light directed in the 
reverse direction. With a reflector 
giving a distribution varying with the 
azimuth there is difficulty from wrong 
mounting, and such a reflector had 
been designed by him and abandoned. 

H. E. Ives pointed out that street 
lamps are usually high enough to pro- 
duce no glare within the small angle 
where it is effective, but that show- 


window lights which are not concealed 
are frequently on the eye level and very 
objectionable. 

On Monday evening Van Rensselaer 
Lansingh delivered a public lecture on 
the subject of ‘‘Illuminating Engineer- 
ing.” Owing to the limited time at the 
disposal of the speaker and the char- 
acter of a large share of the audience, 
only the generalities of the subject 
were touched. The address, however, 
was supplemented with impressive 
demonstrations. 

A portion of the evening was also de- 
voted to viewing the apparatus to be 
used during the course of lectures 


-which immediately follows the conven- 


tion. 

At 9:30 p. m. a reception was given 
to the members of the Illuminating En- 
gineering Society and their guests at 
the Hotel Belvedere. Following the re- 
ception an informal dance was held 
and a very enjoyable time spent. 

The ladies were taken for an auto- 
mobile ride in the afternoon. 

A report of the sessions of Tuesday 


will be given in the next issue. 


g 


Effect of Incident Angle on Coefficient 
of Diffused Reflection. 


At the meeting of the Philadelphia 
Section of the Illuminating Engineer- 
ing Society that was held on October 
21, Francis H. Gilpin, of Philadelphia, 
presented a paper on the ‘‘Effect of the 
Variation of the Incident Angle on the 
Coefficient of Diffused Reflection.” 

An experimental study was made of 
the relation between the incident light 
and the reflected light for different 
angles and various finishes and colors 
of wall paper. The ratio of the re- 
flected lumens and the incident lumens 
expressed as per cent was found for 
angles of sixty, forty-five, thirty, fif- 
teen and zero degrees with the normal 
for each of the twenty samples tested. 
For a matt surface the greatest ef- 
ficiency is at an angle of forty-five de- 
grees, which for other types of surfaces 
the angle of maximum efficiency varies, 
increasing with the angle as a rule. 
Assuming that the same colors were 
used, the results of the investigation in- 
dicate that for high, narrow rooms, for 
indirect lighting, or where the lamps 
are placed near the walls, a glossy pa- 
per gives the best results; while for 
flat rooms, or centrally located lamps, 
the difference between the rough and 
smooth papers is practically negligible. 
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Special Street Lighting in Minneapolis. 

The city of Minneapolis was one of 
the pioneers in the present popular 
movement for decorative street lighting 
that is sweeping over the country. 
About six miles of its business streets 
are illuminated by means of attractive 
tungsten clusters that have been de- 
clared by many visitors to be of the 
most pleasing design to be found in this 
country. The chief credit for this work 
is due to the Publicity Club of Minne- 
apolis, a report of whose street-lighting 
committee has just been made. As sub- 
mitted by. Chairman C. B. McCall, the 
report gives for the first time a good 
idea of the immensity of the labors of 
the organization extending over a year 
in producing one of. the best attrac- 
tions Minneapolis possesses. 

Mr. McCall’s report, prepared pre- 
liminary to the visit which a committee 
of the civic organizations made to the 
Board of Tax Levy shows that 504 or- 
namental lamp-posts have been erected 
and lighted. Of these twenty were put 
up by the City, twenty-three by private 
persons, and 461 by the Publicity Club. 

The total cost of this work, includ- 
ing electric current and maintenance 
for the year, original promotion of the 
lamp plan, and incidental expenses, 
has been $109,000, all subscribed by 
property owners and tenants. The cost 
of maintenance and current has been 
at the rate of $78 a year a post. The 
lighting company insures the lamp 
standards and paints them, replaces 
lamps and poles, supplies the current 
and the ‘‘on and off’’ serviee cach 
night. 

Fach of the standards is surmounted 
by five 100-watt tungsten lamps. There 
are 2,520 lamps in all, covering fifty- 
nine city blocks. One year ago prop- 
erty of the value of $12,000 in posts 
and equipment was given to the city 
for nothing. This year similar prop- 
erty valued at $43,000 will be deeded 
to the municipality. The deeds in- 
clude 150 street signs, placed at the 
four corners of street intersections on 
each of the illuminated streets, which 
cost about $750. 

A committee from several civic or- 
ganizations, including the Publicity 
Club, has called on the Board of Tax 
Levy to urge that the city be empow- 
ered to assume the cost of lighting and 
maintaining the new lamps, inasmuch 
as the merchants and property owners 
have borne the entire burden for over 
a year. 
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TELEPHONE TRAIN DISPATCH- 
ING.—VI. 


AUXILIARY APPARATUS. 


BY K. W. ENDRES. 


In addition to the regular telephone 
and selector equipment in daily use 
upon train-dispatching circuits, the 
conditions to be met are such that vari- 
ous types of auxiliary equipment are 
also required in many cases. A rail- 
road generally starts in with but one 


1.--PORTABLE TELEPHONE SET FOR 
WRECKERS. 


FIG. 


circuit for this service, so initially its 
requirements as to flexibility are small. 
Soon, however, more lines are added 
and then the road wants various addi- 
tional pieces of apparatus in order to 
obtain the maximum efficiency out of 
its equipment. 

It is also highly desirable to be able 
to make simple tests and patches on 
the telephone circuit, such as are ac- 
complished on the peg switchboard in 
telegraph service. If more than one 
metallic circuit is available, it is 
always wise to make provision for in- 
terchanging the different ones with 
each other in case of emergency. 

Quite frequently also trains are 
blocked by telephone and this, too, re- 
quires consideration in designing a 
train-dispatching system. Especially 
so since block wires are in practically 
all cases short grounded lines, work- 


ing from one station to the next or 
the second beyond on either side. 
These conditions peculiar to railroad- 
ing have obviously necessitated new 
and substantial equipment to meet 
them. 


Perhaps the simplest and yet the 


most troublesome of all the auxiliary 
apparatus are the protective devices. 
It is fairly safe to say that no perfectly 
satisfactory protector has yet been de- 
veloped by anyone. The trouble has 
not been from lack of thought or engi- 
neering ability put into them, but be- 
cause two irreconcilable conditions are 
met in telephone protection and so far 
have rendered the problem unsolvable. 
The protector must guard the appar- 
atus from low-voltage crosses, such as 
lighting and power wires, as well as 
from lightning. It must, therefore, 
operate at a low potential. When built 
with this in view, the ground plate is 
in all cases so near the live plates that 
the spark gap between is easily 
crossed by foreign matter, carbon dust, 
metal or whatever material the plates 
are made of. 

This, of course, grounds the line per- 
manently and renders it inoperative 
from noise, if there are any foreign 
telegraph or power circuits in the 
neighborhood. If the plates are placed 
at a greater distance apart, the operat- 
ing voltage is much higher and the 
apparatus is not, therefore, protected 
as it should be. 

It has not been possible to solve this 
contradiction as yet, but since the rail- 
roads’ main object is to give service and 
they cannot stand for continued inter- 
ruptions to it from grounds in the pro- 
tectors, it seems probable that they will 
dispense with so much protection and 
take a chance on having apparatus 
burned out occasionally rather than in- 
terrupting service so frequently from 
grounds. 

Protectors which place permanent 
high-resistance grounds on the line 
are, of course, useless for telephone 
purposes on account of the noise which 


they bring into the circuit, aside from 
other disadvantages, such as slowness 
in dissipating a charge. 

The portable telephone as used on 
wreckers and regular trains is shown 
in Figs. 1 and 2. The first of these is 
a large-size magneto set equipped with 
a five-bar ringing generator and of the 
most efficient construction throughout. 

Provided the dispatcher has an ex- 
tension bell, he can be rung up in case 
of absence from his desk by this set. 
Furthermore, the set can be connected 
to a message or block wire and can 


FIG. 2.—PORTABLE TELEPHONE SET FOR 
TRAINS. 


signal the nearest operator. On these 
types of circuits the operators are not 
connected in at all times and hence 
must be signaled. For this reason this 
is the type of set usually employed for 
wreckers or construction . trains. 

For use on regular trains to enable 
the conductor to reach the dispatcher 
in cases of emergency a special portable 
set has been designed as shown in Fig. 
2. It is for use on telephone train- 
dispatching lines where the dispatcher 
is connected to the circuit at all times 
and therefore contains no generator 
and only a small buzzer so that the dis- 
patcher can be called with this set when 
it is connected to the line. 

Both these sets are connected to the 
telephone line at any point desired by 
means of a jointed fishing pole with a 
specially designed head section. This 
head spreads out and. firmly clasps the 


= 


=- toa 


October 29, 1910 


two wires, thus giving a good connec- 
tion. A pair of wires run from it for 
over 100 feet and are connected to ter- 
minals on the portable set. 

When there is only one circuit in- 
stalled along a railroad and no pro- 
vision has been made for altering ex- 
isting telegraph circuits so that they 
can be used for patching it in an 
emergency, such a circuit is usually 
merely looped - through three knife 
switches at each way station. Fig. 3 
illustrates this. 

With this simple arrangement it is 
possible for the dispatcher to locate 
trouble between any two stations by 
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half equipped or ready to receive two 
metallic circuits. Two rows of jacks 
are employed with designation strips 
beside them. A grounding jack will 
also be observed in the center at the 
bottom. Below this is space for two 
keys, one of which is installed in this 
case. The patching cords hang from 
the bottom. 

The wiring diagram (Fig. 5) illus- 
trates the simplicity of the test board. 
The wires each come into an individual 
jack on one side, then through its in- 
side contact and out similarly through 
the corresponding jack on the other 
side. The selector and telephone set 


kas 
-PROTECTOR 


) 
| PROTECTOR 


en 4 nae 


TELEPHONE SET 


FIG. 3.—WIRING OF SINGLE CIRCUIT THROUGH WAY STATION. 


successive tests down the line, opening 
the circuit in one direction and then 
in the other and finding thus where the 
trouble is cleared. In ease of trouble 
in the station apparatus, that station 
can be cut off the line by the third 
switch, leaving the circuit cut straight 
through. a 

Frequently, however, the railroad 
has more. than one telephone circuit 
irstalled along a division. The usual 
number is three; one train-wire circuit, 
one message circuit and a block wire. 
The two former are metallic-circuit 
copper lines, the latter usually a No. 8 
iron grounded circuit between stations. 
In such a case knife switches become 
too cumbérsome for testing and patch- 
ing and a telephone test board is used 
instead. This is shown in Fig. 4. 

The illustration shows a test board 


are wired also from these inside con- 
tacts across a pair of jacks. The line 
thus normally is cut straight through 
and the station apparatus bridged 
across it. 

The selector and telephone-set wiring 
passes through a key whose outside 
contacts are connected to four pairs of 
patching cords. Therefore operating 
this key throws the selector and tele- 
phone set across the cords and off the 


jacks. Each pair of cords is of a dif- 
ferent color: red, white, green, and 
black. 


Suppose there is a break in the train 
wire between two stations. It is de- 
sired to patch this with the message 
circuit paralleling it. Assume that the 


train wire is on jacks Nos. 1, 2, 3, 4 


and the message circuit on jacks Nos. 
9, 10, 11, 12. The operator at the last 
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station before the break is instructed 
to insert the black cords in jacks Nos. 
1 and 10 and the green cords in jacks 
Nos. 3 and 12 and to throw the left- 
hand key. Similarly at the next station 
beyond the break jacks Nos. 9 and 11 
are patched to jacks Nos. 2 and 4, re- 
spectively, the key is thrown and the 
trouble temporarily cleared on the im- 
portant train wire. 

Inserting a plug into a jack opens 
the wire at that point. Inserting two 
plugs on cords of the same color into 
any two jacks connects those two wires 
together. Placing a plug in the ground 
jack and the plug on the other còrd of 
the same color into another jack 
grounds that wire. In this way all the 
ordinary simple tests usually made on a 
line of this character can be most easily 
carried out. 

It is quite often the custom to loop 


FIG. 4—RAILROAD TELEPHONE TEST 
BOARD. 

a couple of telegraph wires through 
this board on their way to the peg 
switchboard. They, too, can be used 
for patching the telephone circuit in 
case of need. This is further carried 
out by so modifying the line construc- 
tion of the Morse wires that they will 
not harm the telephone circuit when 
patched into it—namely, by means of 
transpositions and soldered joints. 

Where block wires are also installed 
they are always carried through the 
test board for testing and patching pur- 
poses. Sometimes they are wired from 
here to separate telephone instruments, 
at others they are carried to a blocking 
set and together with the train and 
message circuits use a common tele- 
phone set. 

The blocking set which enables this 
to be accomplished is shown in Fig. 6. 
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The set is a compact piece of appar- 
atus and is mounted conveniently for 
the way-station operator to handle. It 
contains on top a repeating coil with 
a key for throwing this into circuit 
just below. This repeating coil is for 
use when it becomes necessary to con- 
nect a metallic circuit to a grounded 
line and eliminates the noise whieh 
would otherwise be introduced. 

Next in order below are three com- 
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the set are wired to the train wire, 
message wire and one each across the 
two pair of patching cords on the sides 
of the set. The cord and plug to which 
the operator’s telephone set is connect- 
ed hangs from the bottom of the set. 

When the next block rings up a red 
target is displayed above the jack and 
this rings a bell in a local circuit. The 
operator answers by plugging his tele- 
phone cord into the jack below the tar- 
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FIG. 5.—WIRING DIAGRAM OF TEST BOARD. 


bination jacks and signals with a desig- 
nation strip above them. The bloek 
wire in one direction is brought into 
one of these; the block wire in the other 
direction to another. The middle sig- 
nal can be used for a private line in 
the neighborhood of the station, such 
as a line to a water tank, round house, 
siding, etc. These lines may be either 
metallic circuit or grounded; being 
short they are usually the latter. 

The four jacks across the bottom of 


get. This automatically restores the 
target and stops the bell. When the 
selector bell on the train or message 
wire rings he answers by plugging this 
same cord into the proper jack at the 
bottom of the set. Thus he uses the 
same telephone set on all calls. 

There are two pair of patching cords 
on the blocking set as mentioned. The 
repeating coil and key is wired in con- 
nection with one set of these and they 
are used when it is desirable to con- 
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nect, say, the train wire (metallic cir. 
cuit) to a block wire or private line 
(grounded). One plug of the pair is 
inserted in the train-wire jack at the 
bottom, the other in the proper block 
jack and the repeating-coil key is 
thrown. The way-station operator can 
still listen on this connection by plug- 
ging his telephone cord into the jack 
that bridges the pair of cords in use. 

If the way-station operator goes home 
for meals or for the night and leaves 
his station shut up, he first takes the 
other pair of patching cords (the block- 
wire cords) and plugs one into each of 
the two block-wire jacks. These two 
adjacent blocks are then connected 
straight through this office and block- 
ing service is continued uninterrupted- 
ly, but with one station omitted. 


FIG. 6.--RAILROAD BLOCKING SET. 


The flexibility of a railroad telephone 
system for handling train movements, 
commercial messages and blocking 
work is obvious from the above. 
When to this feature are added the 
many other advantages of the personal 
method of communication it is small 
wonder that the telephone is advancing 
into this new field with rapid strides. 

—_—__---¢@—___—- 
Wireless in the German Army. 

A new automobile car, manned by 
six operators and equipped with a wire- 
less outfit having a telescopic mast, 18 
about to be supplied to certain regi- 
ments of the German Army. The rad- 
ius of the wireless outfit is 100 miles. 
both for transmitting and receiving. 

eo 
Cable Concession. 

The International Telephone Com- 
pany of Brazil has obtained a conces- 
sion for laying telephone cables 
between Rio de Janeiro and Nictheroy. 
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BREAKDOWNS OF ELECTRICAL 
MACHINERY. 


REPORT OF MICHAEL LONGRIDGE, CHIEF 
ENGINEER OF THE BRITISH ENGINE, BOILER 
AND ELECTRICAL INSURANCE COMPANY. 


Michael Longridge, chief engineer of 
the British Engine, Boiler and Elec- 
trical Insurance Company, Limited, of 
Manchester, England, has recently is- 
sued his report for the past year. The 
following section of the report is sub- 
scribed under the caption ‘‘Inspection 
and Insurance of Electrical Machin- 
ery.” 

The percentages of increase and de- 
crease, as compared with 1908, were: 

Dyna- AT Cone 


mos. Motors. trollers. Totals 
Machines insured in- 


crease, per cent.. 3.6 8.3 13.4 9.8 
Breakdowns, decrease, 

per cent, ........22.0 6.2 " 9.6 4.1 
Cost decrease, per 

CONE: arosi cee wees - 43.8 1.8 18.8 9.5 


The rates of breakdown among the 
various classes of machines were these: 


Dynamos—Continuous current, 1 in 17.2; 
alternating current, 1 in 17.5. 

Motors—Continuous current, 1 in 8.2; al- 
ternating current, 1 in 9.5. 

Dynamos and Motors—Continuous_ cur- 
rent, 1 in 9; alternating current, 1 in 9.7. 

Starters and Controllers—1 in 25. 


The proportion in which the various 
parts of the dynamos, motors, starting 
switches, and controllers insured in 
1909 caused or initiated the break- 
downs of the year are given in Table 
I, with the corresponding figures for 
1908 and the averages for the preced- 
ing seven years. 

As a large majority (eighty-five 
cent) of the machines insured are mo~ 
tors, it may be interesting to tabulate 
the figures for the last two years for 
continuous and alternating-current mo- 
tors, separately, as in Table II. 

The causes of the year’s breakdowns 
were probably as given in Table III. 

A few of these breakdowns are de- 
scribed in the following paragraphs: 


1. Four-pole series-wound 16.5-horsepower 
motor, two years old, receiving current at 
440 volts from the outer wires of a three- 
wire continuous-current system, with the 


TABLE I. 


a - ——_—— 


DYNAMOS. MOTORS, 
Average Average 
for seven for seven 
years years 


Description of part which is believed to have previous 
failed first. 


previous 
to 1908. 1908. 1909. to1908. 1908. 1909. 


Rotating parts carrying current— 


Armatures and rotors, per cent............+: 57.3 30 40 51.4 36 37 
Commutators and slip rings, per cent........ 20.0 40 29 22.0 26 27 
Stationary parts carrying current— 
Magnet coils and stators, per cent...... rr 8.6 11 12 13.6 16 20 
Brush gear and terminals, per cent............. 0 3 5 4 
Rotating parts not carrying currents— 
Shafts, spiders, cores, binders, pulleys, and 
ar wheels, per cent........-.00. Seb aie bree warate 14.1 11 12 18 7 
Stationary parts not carrying current— 
Frames, pole-pieces, bearings, etc., per cent... 8 4 5 
+ 100.0 100 100 100.0 100 100 
STARTING SWITCHES AND CONTROLLERS, 
Average for three 
years previous to 
1908. 1908. - 1909. 
Parts carrying current— 
Resistance coils, per cent...........c.es eee ees 52 52 562 
Contacts and switch arms, per cent............. 11 10 9 
Automatic apparatus, per cent......... Salant 14.4 13 3 21 
77.4 75 82 
Parts not carrying current— 
Frames, slabs, carriers for coils, springs. etc., 
per CONC. essiervaiwepensseeieses Saeed eee vie Vols 22.6 25 18 
100.0 100 100 
TABLE II. 
Description of part which is believed to have Alternating- 
failed first. Direct-Current Motor. Current Motor. 
1908. 1909. 1908. 1909. 
Rotating parts carrying current— 
Armatures or rotors, per cent..... Osi waguees 38 39 21 23 
Commutators or slip rings, per cent............ 29 31 2 6 
Stationary parts carrying current— 
Magnet or stator coils, per coent............ees 11 16 53 49 
Brush gear and terminals, per cent...........+. 6 8 0 8 
84 88 76 86 
Rotating parts not carrying current— 
Shafts, spiders, cores, binders, pulleys, gear 
wheels, etc., per Cent......ssesssacosoeceoaeoo 7 6 6 
Stationary parts not carrying current— 
Frames, pole-pieces, bearings, etc., per cent.... 7 5 18 8 
100 100 100 “100 
TABLE IN 
DYNAMOS. MOTORS. 
Average for Average for 
seven years seven years 
previous to previous to 
Cause of Damage. 1908. 1908. 1909. 1908. 1908. 1909. 
Accidental, per cent .....ssssecsesoosess 11.6 6 5 8.4 4 2 
Dirt and neglect. per Cent.......cesceeee 18.2 23 20 20.8 80 26 
Age and deterioration, per cent......... 24.1 25 16 23.1 20 14 
Bad work or design, per cent........... 20.4 20 23 16.1 11 14 
Overloading, per cent ......- csseccccace 2.6 0 1 5.0 1 1 
Unascertained, per cent ..........sseee. 28.2 26 35 26.6 34 43 
5 100.0 p 100 100 100.0 100 100 
STARTING SWITCHES AND CONTROLLERS, 
Average for 
three years 
previous to 
Cause of Damage. 1908. 1908. 1909 
Accidental, per cent .....e.ssesessesosesseeseososen 15.6 g 5 
Dirt and neglect, per cent ........essesesocsesses 11.0 17 19 
Age and deterioration, per Cent ........ceseseeees 26.0 25 17 
Bad work or design, per cent ........esssseseoss, 7.7 9 
Overloading, per cent .......cccccececcecuvees setae 8.7 14 
Unascertained, per cent............ cece eee eeeaee 34.0 39 i 
100.0 190 100 


900 


middle wire earthed. The motor was at- 
tached to a four-ton stationary jib crane. 
One of the company’s inspectors was sent 
for to find out why the craneman got a 
shock, as he averred he did, when he put 
his foot on the brake. 


The inspector found that when the 
man, standing with one foot on the 
ground, put his other foot on the 
brake, he at the same time pressed 
with his knee one of the cables from 
the controller to the motor against 
the edge of an iron bracket which 
carried the supply cables. The rough 
edge of the bracket had gradually 
worn away the insulation which 
had previously guarded the copper 
conductor from the iron. Conse- 
quently, when the man pressed the 
cable against the bracket, the bracket, 
the crane, and the man’s body formed 
a 220-volt circuit between the outer 
and the earthed middle wire of the 
supply. The moral is that all the iron- 
work of the crane should have been ef- 


ficiently earthed. 


2. Compound-wound six-pole continuous- 
current dynamo, about two years old, giv- 
ing 500 amperes at 500 volts when running 
at 375 rovolutions per minute. 


One Saturday evening, when the load 
was about 200 amperes, the shift engi- 
neer saw flashing, and solder thrown 
from the commutator lugs. He at once 
stopped the machine, and, finding noth- 
ing wrong, restarted it and sent for 
the company’s inspector. The inspec- 
tor called early on the following Mon- 
day morning, but was unable to make 
any examination, as the dynamo was 
running. Seeing it running well, and 
learning that it had so run for five 
hours after the stoppage on the Satur- 
day night and for six hours on the Sun- 
day, he left. Soon after he had gone 
the sparking recommenced, and the dy- 
namo was shut down. When the in- 
spector examined it he found some 
solder melted out of four of the com- 
mutator spokes, and wedged in behind 
them a ferrule seven-eighths inch di- 
ameter, by one-half inch deep, such as 
might have come off the handle of a 
file or soldering iron. As it could not 
be got out without disconnecting and 
bending back some of the armature 
conductors, it must have got in before 
these connections were all soldered up. 
The probability was that it had 
dropped off the soldering iron or file 
in use when the machine was made, 
two years before, or when it was re- 
paired a ghort time afterwards. It is 
extraordinary that it had not caused 
damage sooner. 
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3. Semi-inclosed shunt-wound four-pole 
motor, rated to give 11.5 horsepower at a 
speed of 800 revolutions per minute, with 
continuous current at 500 volts. The motor 
was fixed in the fitting shop at a colliery, 
to drive machine tools. Soon after starting 


‘one morning the armature current went to 


“earth,” and the fuse blew. 

The fault appeared to be between 
the ends of the coils and the cast-iron 
drum for supporting the end connec- 


tions to-the commutator spokes. When > 


the windings were disconnected three 
dead mice were found jammed between 
the ends of the winding drum and the 
commutator spokes, and a fourth in- 
side the armature, while the ends of 


the windings were burnt and black-. 


ened with their blood. The unfortun- 
ate creatures, in search of warmth, had 
evidently crawled into the armature 
during the night, and in trying to es- 
cape when the motor started had been 
flung by centrifugal force to the 
periphery of the cavity behind the com- 
mutator spokes. Assuming the weight 
of a mouse to be one ounce, the pres- 
sure upon each from centrifugal force 
would be six and one-half pounds, 
which may have been sufficient to 
squeeze the blood and liquid from their 
bodies and thus destroy the insulation 
of the conductors. As a safeguard 
against a similar accident, the owner, 
at the inspector’s suggestion, covered 
the openings in the end plates with fine 
wire netting. 


4. Three-phase alternating-current motor, 
four years old, with wound rotor fitted with 
slip rings, giving 350 horsepower at a speed 
of 195 revolutions per minute, with current 
at 500 volts. 


The motor was coupled by spur gear- 
ing to the crankshaft of an old hauling 
engine, from which the connecting rod 
had been uncoupled. Its speed was 
regulated by a controller of the barrel 
type, Immersed in oil, which cut in or 
out resistances in the rotor circuit. The 
motor and controller were placed in 
the engine room below ground, close to 
the downcast shaft, and separated from 
the upeast by wooden doors. The room 
had a wood floor, and was surrounded 
by virgin coal. Owing to some defect, 
possibly a short-circuit between con- 
tacts of different phase within the con- 
troller, the oil in the box and the re- 
sistance cables leading from it were set 
on fire. The heat was sufficient to va- 
porize the oil, which burnt furiously 
and set fire to the doors dividing the 
upeast from the downcast shaft, thus 
short-cireuiting the ventilation of the 
pit. The sand provided for the ex- 
tinction of fires, in accordance with 
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special rules issued in 1905 for the in- 
stallation and use of electricity under 
the Coal Mines Regulation Act of 1887, 
was useless, as it would not smother a 
vertical or suspended cable, but the 
fire was put out before the coal became 
ignited. Whether one of the chemical 
entinguishers would be effective in 
such a case remains to be proved, but 
at first sight it would seem more prom- 


ising than sand. 


5. Three-phase alternating-current motor 
of 120 horsepower, running at 385 revolu 
tions per minute, with current at 440 volts, 
forty periods per second from a supply 
company’s mains. The motor was put down 
in 1908 to drive drawing machinery by a 
spur pinion, seven inches in diameter, car- 
ried on the overhanging end of the rotor 
shaft and geared with a wheel twenty-nine 
inches in diameter. It was connected to an 
auto-starter or transformer for reducing the 
voltage of the starting current. 


One morning, in October, 1909, the 
motor refused to get up speed. On ex- 
amination, one of the coils of the trans- 
former was found burnt. The trans- 
former was sent to a local shop to be 
repaired. There the company’s inspec- 
tor saw it, and found the insulation of 
one of the coils, particularly of the in- 
ner section, roasted and charred, but 
showing no sign of metallic short-cir- 
cuits. He came to the conclusion that 
the damage had been done by holding 
the starting switch on too long when 
trying to start the motor. He ordered 
the burnt coil to be rewound. 

In the meantime a starter was bor- 
rowed from the supply company, and 
coupled up. This worked satisfactorily 
till December 4, a Saturday, when the 
repaired starter was put back. It 
failed to start the motor. The borrowed 
starter was therefore replaced. On the 
following Saturday, after a diagram of 
the connections had been obtained 
from the makers, the original starter 
was again put in and another attempt 
made to start the motor, but without 
success. On the thirteenth the com- 
pany’s inspector was sent for, and ar- 


ranged to attend on the next Saturday. 


the eighteenth. On the sixteenth and 
seventeenth, however, several attempts 
to start with the borrowed starter 
proved abortive, though the speed was 
finally obtained. On the eighteenth the 
inspector attended according to prom- 
ise. The repaired starter was again 
put in, and, after some alteration of the 
tappings from the starter to equalize 
the voltage drop on each phase, was 
able to start the motor. After starting 
and stopping it some twenty times the 
inspector left, thinking he had over- 
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come the difficulty. On the following 
Monday morning, at 6 a. m., the motor 
started without trouble, but at 8:30 it 
again refused to get up speed. The 
inspector, calling a little later, found 
the supply company refixing the bor- 
rowed starter, and with this the motor 
was restarted at 1 p.m. The inspector 
waited till 5 p. m., when the machinery 
was stopped for the day, but was then 
unable to start the motor with the bor- 
rowed starter. He, therefore, had the 
triple-pole oil-switch taken in pieces 
and carefully examined it, tested the 
stator and rotor coils, and examined all 
connections, had the protecting shields 
taken off the sides of the stator, ex- 
amined and gauged the air gap, and 
found it about one-sixteenth of an inch 
all arouad. On switching on the current 
the rotor began to turn slowly, and 
then seemed to be lifted and forced 
against the upper part of the right- 
hand side of the stator (looking from 
the driving end), and there to stick. 
On taking the bushes out of the bear- 
ings the upper halves, especially that 
at the driving end, were found worn 
sufficiently to allow the shaft and rotor 
to be forced into contact with the sta- 
tor by the pressure exerted by the 
teeth of the driven wheel upon those 
of the pinion on the end of the rotor 
shaft. The bearings were adjusted, 
and no further difficulty in starting has 
been experienced. | 

The reason why the motor started 
with the borrowed starter but not with 
its own probably was that the former 
allowed a higher voltage than the lat- 
ter. The reason why it started on some 
occasions and not on others is more 
difficult to suggest. Probably there 
were some positions of the machinery 
beyond the driving pinion in which the 
resistance to motion and consequently 
the pressure on the pinion teeth was 
greater than in others. Possibly, also, 
the rotor or stator cores may not have 
been quite circular. Whether the rotor 
was brought to a standstill by friction 
against the stator core or by loss of 
torque owing to weakening of the re- 
volving field by the unequal width of 
the air gap is uncertain, but, be this 
as it may, the moral is quite clear, and 
It is this, that the shields over the sta- 
tor windings of alternating-current ma- 
chines should be so arranged by pierc- 
ing or otherwise that the width of the 
air gap may be visible. In the case 
referred to neither the clearances be- 


tween the shaft and its bearings nor 
between the rotor and the stator could 
be seen without partially dismantling 
the machine, and thus much valuable 
time was lost through seeking for the 
cause of the trouble in the dark. 

6. Three-phase alternating-current twelve- 
pole induction motor, built in 1907, to give 
350 brake-horsepower at 500 revolutions per 
minute, with current at 11,000 volts per 
phase. Periodicity, fifty per second. The 
stator winding consisted of 5,760 No. 13 
S. W. G. double cotton-covered and braided 
copper-wire conductors, distributed in 144 
tubes of insulating material carried in as 
many partly-closed slots, so that each slot 
held a tube containing forty conductors. The 
stator was probably wound by the “pin” 
method; that is, each tube was filled with 
forty steel wires, which were drawn out 
one by one to allow of the winding being 
threaded through the space left by the 
withdrawal. The winding was divided into 
eighteen coils, six coils per phase, star-con- 
nected, so that the voltage between each 
terminal and the neutral point was 11,000 
—V3=6,360, and between each coil 1,060, 
under normal working conditions. The ro- 
tor was of the wound type, with three slip 
rings and brush gear for connection to a 
variable liquid resistance for starting. 
There was no starting apparatus in the 
stator circuit beyond a three-pole_ oil-im- 
mersed switch, without any impedance, in- 
ductive or otherwise, between the supply 
and the motor terminals. The motor was 
coupled to and drove a continuous-current 
dynamo, giving 478 amperes at 500 volts. 


It was first insured in July, 1907. 
In 1908 the stator windings broke down 
five times, first one and then another 
of the coils nearest the terminals giv- 
ing way by short-circuiting on them- 
selves. One of these failures occurred 
Inside one of the insulating tubes above 
mentioned, the rest outside. It was at 
first thought that the breakdowns were 
due to concentration of potential across 
the coils at starting, and the company 
advised the introduction of a liquid 
regulating resistance between the 
three-phase supply and the stator ter- 
minals. This was put in in May, 1909. 
In July another of the stator coils gave 
way by short-circuiting on itself. It 
was then suggested that the failures 
were due to ‘‘surging’’ or resonance 
effect from disturbances in the supply 
cables, but the company could find no 
evidence to support the theory. An 
examination of the damaged coil, how- 


-ever, gave a clue. The cotton covering 


was bleached, stained green, and abso- 
lutely rotten. A test with litmus paper 
showed it to be acid, and analysis 
proved the acid to be nitric acid. The 
company, therefore, came to the con- 
clusion that the cause of the repeated 
breakdowns was the destruction of the 
insulation by nitric acid formed by 
decomposition of the air by brush dis- 
charge from the high-tension conduc- 


ie eT ae ee ea IE eT REE EO gE BEN SAO ge Op 


ELECTRICAL REVIEW AND WESTERN ELECTRICIAN 901 


tors, the result of the electrostatic ac- 
tion being the production of a com- 
pound, N, O., which, in combination ° 
with the moisture in the air, is changed 
into nitric acid according to the for- 
mula— | 

N, 0,+H, O=2 H N O, 

The reason why the coils nearest the 
terminals were specially affected are: 
(1) The difference of potential is high- 
est at these parts of the windings, and 
the brush discharge and formation of 
nitric acid greatest; (2) concentration 
of potential, which in this case no 
doubt broke down the rotten insulation, 
is bound to occur more or less across 
the terminal coils at starting. 

Unless brush discharge can be suf- 
ficiently reduced, as has been claimed, 
by restricting the conductors in each 
slot of the stator to a single row, laid 
one on top of each other, the only way 
of preventing damage seems to be to 
insulate the conductors completely from 
air and moisture. This may be done 
by using formed coils thoroughly im- 
pregnated and made up solid with 
waterproof materials before being 
placed in the slots. Unfortunately this 
method involves open slots in the sta- 
tor core, which are detrimental to in- 
duction motors, especially small ones, 
both as regards efficiency and power 
factor on the one hand and weight and 
cost on the other. 

It has not been found practicable 
thoroughly to impregnate windings af- 
ter being placed in position. Adequate 
protection can, however, be obtained 
for conductors wound by the ‘‘pin’’ 
method by placing them in waterproof 
tubes projecting beyond the ends of 
the slots in the stator core, and binding 
the projecting portions and the end 
windings emerging from them with a 
thick covering of tape saturated in 
some adhesive and waterproof mate- 
rial, to seal them completely from air 
and moisture. 

Had this been done in the present 
ease the motor would no doubt have 
run satisfactorily on the 11,000-volt 
supply, but the makers preferred to al- 
ter and rewind the machine for 440 
volts, and to supply a step-down trans- 
former, rather than risk further trouble 
from the higher voltage, and to this 
the owner of the motor agreed. i 


7. Continuous-current motor, 3.5 horse- 
power, 220 volts, running at 1,480 revolu- 
tions per minute. The motor drove an in- 
termediate shaft by friction gear, and the 
intermediate shaft a hoist by spur gear. 


902 


The armature shaft was carried in two 
bearings, one and one-quarter inches in dia- 
meter, and upon one of its overhanging ends 
was fixed a leather-faced drum six inches 
in diameter and six inches broad. This 
drum revolved just clear of the internal 
surface of the rim of a cast-iron drum, 
forty-three inches in diameter, keyed on the 
intermediate shaft. The intermediate shaft 
was carried in eccentric bearings, by turn- 
ing which the shaft and the friction drum 
upon it could be brought into contact with 
the leather-faced drum on the overhanging 
end of the armature shaft and pressed 
against it with the pressure requisite to 
drive the hoist. The overhanging end of the 
armature shaft was one and one-quarter 
inches in diameter. Close to the end of the 
bearing and between it and the drum was 
cut a rounded groove three-thirty-seconds of 
an inch deep which reduced the diameter 
of the shaft at this point to one and one- 
sixteenth inches. The distance from the 
center of the leather-faced drum to the 
groove was three and one-half inches. The 
shaft broke through the bottom of the 
groove, 


Assuming a coefficient of friction of 
0.2 between the leather face of the driv- 
ing and the iron face of the driven 
drum, the pressure between the two 
surfaces to drive three and one-half 
horsepower at 1,480 revolutions per 
minute would be 250 pounds and the 
stress upon the shaft where fracture 
occurred 7,300 pounds per square inch. 
At times the stress may have been 
more, as there was nothing except the 
strength of the mechanism and the 
power of the man at the end of the 
lever which moved the eccentric bear- 
ing to prevent the pressure between 
the surfaces being increased indefinite- 
ly. The shaft broke through weakness, 
its predecessor having broken at the 
same place four vears before. It was 
not properly designed. 

Before closing, says the report, it 
may be well, in view of the number of 
men who have been killed or have re- 
ceived severe shocks recently by touch- 
ing high-tension machinery, to remind 
all who have to clean or inspect 
such machinery that when well insu- 
lated and endowed with large elec- 
trostatic capacity it will conserve a 
charge for an appreciable and some- 
times for a considerable time after the 
current has been cut off. No one 
should, therefore, attempt to handle any 
part until he has satisfied himself that 
it has been completely disconnected 
from the source of supply, and that a 
sufficient time—say ten minutes—had 
elapsed after the disconnection to allow 
the electrical charge to leak away. The 
stators of large high-tension alternators 
may possibly remain charged for even 
longer periods, and, therefore, even af- 
ter the lapse of whatever time may be 
considered sufficient for discharge, the 
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part, before being handled, should be 
touched lightly and quickly with the 
finger. Indeed, this preliminary touch 
is always wise. 

Long cables, armored or buried un- 
derground or immersed in water, may 
under certain conditions hold charges 
for hours, and should never be handled 
by those who do not understand the 
conditions under which they become 
condensers and the proper methods of 


discharging them. ° 
—_—__~+-o—____—_ 
The Power Requirements of Machines 
and Tools. 


It is well known in fitting motor 
drive to machine tools, says The Iron 
Trade Review, that there is a strong 
tendency to install too large a motor. 
This arises from the fact that the 
power requirements of the machine 
are seldom known with any degree of 
accuracy and the power necessary is 
often guessed at and then a liberal 
allowance added in order to be on the 
safe side. This results in considerable 
loss in efficiency, because the ordinary 
motor is most efficient at or near its 
designed full load. It often occurs, 
also, that the power required to drive 
a machine changes with the character 
of work done and the methods em- 
ployed, so that a motor which was at 
one time the proper size may now, un- 
der different conditions, be either too 
large or too small. Determination of 
the power actually required or deliv- 
ered by the motor by simple volt- 
meter and ammeter readings is a com- 
paratively easy matter, and where elec- 
tric drive is used motors can be 
changed without much trouble, and 
tests often show that changes would 
be desirable and would promote effi- 
ciency. The following changes were 
made as a result of voltammeter tests 
of the tools in a Jarge foundry: 

One forty-horsepower, six-pole mo- 
tor, rated at 975 revolutions per min- 
ute light and 840 revolutions per min- 
ute loaded, driving a Root blower, 
one hour after starting took twenty- 
six kilowatts. A thirty-five-horsepower 
motor was substituted for this motor 
at 900 revolutions per minute. — 

One five-horsepower motor, 1,200 
revolutions per minute, driving a sand 
mixer, when running light took 0.92 
kilowatt, and when running loaded 
1.84 kilowatts. This motor was re- 
placed by a four-horsepower motor at 
1.200 revolutions per minute. 
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One seven-horsepower motor, run. 
ning at 950 revolutions per minute, 
driving a suction fan for rattlers, with 
usual load, took 2.86 kilowatts. The 
motor was replaced by a five-horse- 
power motor running at 1,800 revolu- 
tions per minute. 

One thirty-horsepower motor, run- 
ning at 650 revolutions per minute, 
driving a lineshaft and three rattlers, 
light, took 2.2 kilowatts; driving one 
rattler, loaded, 3.5 kilowatts. The mo- 
tor was replaced by a 7.5-horsepower 
motor running at 1,200 revolutions 
per minute. 

One 2.5-horsepower motor, rated 
speed 1,620 revolutions per minute, 
driving a double grinder, with grinder 
idle took 0.68 kilowatts; with two men 
grinding light castings it took from 
1.1 to 1.8 kilowatts. A two-horse- 
power motor was substituted at 1,800 
revolutions per minute. 

One two-horsepower motor, running 
at 1,280 revolutions per minute, driv- 
ing a thirty-six-inch exhaust fan, re- 
moving gases from core room and 
ovens, with normal load, took 1.8 kilo- 
watts. It was replaced by a three- 
horsepower motor running at 1,800 
revolutions per minute. 

One 2.5-horsepower motor at 1,80 
revolutions per minute, driving 4 
thirty-six-inch band saw, a fourteen- 
inch bench saw and a seven-inch lathe, 
showed the following conditions: Mo- 
tor driving shaft light took 0.66 kilo- 
watt; driving bandsaw on two-inch 
pine stock, took 1.1 kilowatts; driving 
bandsaw with two-inch plank on bench 
saw, took 3.3 kilowatts. This load 
was so excessive that the motor speed 
was reduced to seventy per cent of 
normal. The motor was replaced by a 
five-horsepower at 1,800 revolutions 
per minute. 

The original motors were all of the 
direct-current type designed to opt 
ate on a 500-volt circuit; the new me 
chines were all three-phase, alternat- 
ing-current motors wound for al) 
volts. 

——__—_4--o_——__ 

Electric Power for a Paper Mill 
The National Power and Developmen! 
Company, of Duluth, Minn., is plan- 
ning a 1,000-horsepower hydroelectri¢ 
development on the Poplar River. about 
ninety miles out of the city, to furnish 
power for a thirty-ton paper mill, ete. 
The estimated expenditure is $170,000. 
which, includes the erection of the mill. 
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Luminous and Flame Arcs versus Open 
and Enclosed Arcs. 

In ‘‘ Luminous and Flame Ares versus 
Open and Enclosed Arcs” just from 
the press of the General Electric Com- 
pany, Schenectady, N. Y., W. D. A. 
Ryan gives a comprehensive, instructive 
and entertainingly told comparison of 
standards used for street illumination. 

This publication is a print of the 
paper which he read before the Na- 
tional Electric Light Association at the 
recent meeting in St. Louis, and is 
very timely, treating as it does a sub- 
ject that is receiving widespread at- 
tention not only from central-station 
men but from real-estate men, mer- 
ehants and the public at large. l 

Charts and curves of the types of 
lamps treated in the article are shown 
and in addition complete instructions 
in reading them are given. This fea- 
ture gives it particular value to all 
those interested in street illumination. 

As one of the foremost illuminating 
engineers in the country, with the fa- 
cilities of the extensive illuminating 
laboratory maintained by the General 
Electrice Company, at his command, 
Mr. Ryan is particularly well qualified 
to handle the subject. 


In the introduction to the paper 


mention is made of the importance of 
illumination charts and curves and the 
psychological opposition usually met 
with in their use by uninitiated per- 
sons. The following are the types of 
lamps studied: 


The 9.6-ampere carbon open arc, commer- 
cially rated at 480 watts, equipped with 
clear globe and no reflector. 

The 6.6-ampere carbon enclosed arc, com- 
mercially rated at 480 watts and equipped 
with light opal inner, clear outer globes 
and street reflector. 

The 4-ampere luminous arc, commercially 
rated at 310 watts and equipped with clear 


‘Outer globe, internal concentric diffuser 
and magnetite electrode. 
The 6.6-ampere luminous arc, commer- 


cially rated at 510 watts and equipped with 
clear globe, internal concentric diffuser and 
magnetite electrode. 

The 6.6-ampere vertical carbon flame arc. 
commercially rated at 510 watts and 
equipped with 26-inch concentric diffuser 
and light opal outer globe. 


A polar curve and a hemispherical 
chart are shown giving the character- 
isties of the various types, together 
with instructions in reading them and 
conclusions to be drawn. 

After this study of the characteris- 
tics of distribution and the relative 
spherical and hemispherical efficiencies, 
attention is turned to the illumination 
on the street, and a foot-candle curve 
18 given. 7 


The height of lamps above the street 
is studied very carefully and two charts 
are shown that furnish a ready means 
of comparing the relative candlepow- 
ers and resulting intensities for differ- 
ent spacings and heights of lamps. 

It is stated that America has hardly 
advanced beyond what might be called 
‘‘pathfinding’’ street illumination, as 
it is not an uncommon condition to find 
lamps spaced 500 feet apart and in 
many cases 1,000 feet apart, showing 
that the pubhe has been more or less 
satisfied with making one lamp light 
from five to twenty-eight acres, or that 
is what it would amount to if the lamps 
were placed in an open space. The 
wattage used per linear foot of street 
in European cities will be commonly 
found to exceed American practice. 

While street arcs are employed 
largely for linear hghting, that is, up 
and down the street, there are many 
cases where open squares, parks, ete., 
must be illuminated, and a chart is 
shown giving a comparison of the area 
over which the various lamps will pro- 
ject a given minimum light. 

The values of the various types of 
lamps spaced at 500 and 1,250 feet re- 
spectively are illustrated in two sector 
plates. Broadly, the relative illuminat- 
ing power of the various units for dis- 
tances of 200 feet and beyond, indicat- 
ing the number of lamps required of 
each type, if massed at one point, to 
equal one Boston Flame Are, is as fol- 
lows: 


6.6-ampere Boston flame arc........ 1 lamp 
6.6-ampere luminous arc ........... 2 lamps 
6.6-ampere enclosed carbon ........ 5 lamps 

4-ampere luminous arc ........... 4 lamps 


9.6-ampere open carbon 


The Boston type of lamp referred to 
is the vertical carbon flame lamp re- 
cently placed on the market by the 
General Electric Company and is 
termed Boston type because the first 
fifty were placed in service in that city 
to light the principal parks and 
squares. 

The chapter captioned ‘‘X Values” 
treats the specifications adopted at the 
1907 meeting of the National Electric 
Light Association. Briefly, the “X 
Value’’ indicates the relative strength 
of the light as compared with a stan- 
dard sixteen-candlepower incandescent 
lamp at a fraction of the distance. An 
are lamp, for example, having an ‘‘X 
Value” of 4 gives the same light as a 
sixteen-candlepower incandescent lamp 
at one-fourth of the distance, all of the 
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measurements being taken in accord- 
ance with definite specifications. 

In this chapter are given the ‘‘X 
Values” of the types of lamps dealt 
with by Mr. Ryan. 

In conclusion it is stated that large 
units should be used to light the prin- 
cipal streets of a city and that a large 
volume of light reflected from the 
buildings is quite as important in giv- 
ing the city the appearance of being 
well illuminated as the amount of light 
projected on the street surface. 

With the pole spacing used at the 
present time a great improvement :n 
street lighting is possible by the sub- 
stitution of the four-ampere luminous 
are for the open carbon, and the en- 
closed carbon are, or, if a stil higher 
illumination is required, the 6.6-lumi- 
nous are lamp can be used in conjunc- 
tion with vertical carbon flame lamps 
for parks, squares, or dangerous street 
intersections or places where an ex- 
eeedingly large illumination is re- 
quired. 

Summarizing, Mr. Ryan says that 
one of the strongest features of the 
present conditions of the art of street 
lighting is that there are now avail- 
able three high-efficiency units which 
can be operated in series on the same 
circuit, viz., the 6.6-ampere luminous 
are for lighting the principal streets; 
the 6.6-ampere Boston flame are for 
lighting parks, squares, and other 
places; the 6.6-ampere Mazda units for 
residential and incidental lighting. 

These should materially assist in a 
marked improvement of street illumi- 
nation. 

Daytime photographs are shown of 
streets in Minneapolis, Detroit, Toledo, 
St. Louis and Boston. These were made 
especially for this publication by the 
General Electrice Company’s expert 
night photographer, Mr. Norris. Two 
very interesting photographs are those 
of Park Square, Boston, both taken at 
the same point, one by daylight, the 
other at night, the latter illustrating 
the illumination by the vertical carbon 
flame lamps hung there. 

The thirty color charts and illustra- 
tions are of unusual merit and the 
typographical excellence does credit to 
the printer’s art. 

In anticipation of the enormous de- 
mand that there will be for this pub- 
lication, the General Electric Company 
has had an exceptionally large edition 
printed. 
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New Electrical and Mechanical Apparatus and 


The Telechronometer.* 

Announcement has been made of the 
consolidation of the Telechronometer 
Company, Rochester, N. Y., and the 
North Electric Company, Cleveland, O. 
The Telechronometer Company controls 
both the telechronometer, a meter for 
the measurement of time use of the 
telephone, and also the automatic tele- 
phone message meter, while the North 
Electric Company, besides controlling 
patents and manufacturing general tele- 
phone equipment, controls the so-called 
‘‘auto-manual telephone switchboard.’’ 
The new company which is incorporat- 
ed under the laws of the state of New 
York will be known as the Telephone 
Improvement Company. 

The purpose of the Telechronometer 
system is to furnish, in a simple and 
practical manner, an automatic meas- 
urement at the subscribers’ station of 
the telephone service on the basis of 
quantity used. In the Telechronometer 
system the meters are located at sub- 
scribers’ stations, and in the most com- 
plete form each meter carries two regis- 
ter mechanisms, one for the number of 
calls and the other for time use. Each 
of these is operated by its own electro- 
magnet, and responds to current 
changes in the line. No special current 
is employed, the changes being pro- 
duced inaudibly to the subscriber in the 
talking or transmitter current flowing 
from the central office to the subscrib- 
er’s station. The changes which affect 
the call register are produced at the be- 
ginning and end of the connection, and 
any intermediate changes are ineffec- 
tive. The changes which affect the 
time-use meter, on the other hand, are 
produced periodically by means of 
special mechanisms affecting the main 
battery supply, and controlled by a mas- 
ter clock. The changes which it pro- 
duces do not affect either the continu- 
ity or the voltage of the current sup- 
plied to the subscribers’ stations to ef- 
fect the conversation. 

In operation, a subscriber having the 
combination meter, in removing his re- 
ceiver from the hook connects the reg- 
isters to the line. When the called sub- 
scriber answers the call register is set 
ready for actuation, and thereafter the 
lapsed-time register is actuated at in- 
tervals proportionate in length to the 


Appliances. 


length or character of the circuit with 
which connection is established, and 
the number of times of actuation at 
such intervals accurately records the 
number of time units to be charged at 
the rate thus determined. At the con- 
clusion of the conversation, when the 
subscriber hangs up his receiver, the 
call register is actuated, and both rec- 
ords are thereby completed. It goes 
without saying that either of those reg- 
isters may be employed separately if 
desired, so that either a message rate, 
a lapsed-time rate, or a combination of 
both may be employed. A point to be 


An Electrically Operated Printing 
Plant. 

The Charlotte Datly Observer, Char- 
lotte, N. C., recently made a step 
toward better economy by extending 
the application of electric power 
throughout its entire plant. The large 
newspaper press has been driven for 
some time by an electric motor, which 
so thoroughly demonstrated its advan- 
tages that it was decided to equip all 
of the other machines in the same way. 

The bookbinding department, which 
is situated on the fourth floor, turns 
out 30,000 volumes annually. The 


FIG. 1.—MOTOR-DRIVEN WHITLOCK PRESS. 


particularly noted is that in every con- 
nection only the calling party’s regis- 
ter is actuated, but reversed calls 
may be charged for by reversal of the 
connection after acceptance by the 
ealled party. 
— eo 

Western Electric Company to Enlarge. 

At a special meeting of the Western 
Electric Company the directors author- 
ized an expansion of the Hawthorne 
plant, aggregating $900,000. The work 
is likely to begin before winter. An 
official of the company says: ‘‘We 
will get additional facilities of every 
kind, and general increase of plant ca- 
pacity to enlarge output of products.’’ 


Hickok 42 by 38 ruling machine used. 
there can rule anything from the small 
‘‘nass books’’ of the savings banks to 
the tremendous ledgers of the large 
commercial houses. The machine 1$ 
driven by a _one-quarter-horsepower 
motor. The absence of belts and shaft- 
ing makes a neat, quiet room, and gives 
the impression that there is no machin- 
ery in operation. The Seybold Twent- 
eth Century cutter is driven by a two 
horsepower motor. The wire-stitcher. 
punch and perforator are operated by 8 
one-horsepower motor, which drives all 
of them or any one or two of them. 
Perhaps the most interesting instal- 
lation is that on the first floor where 
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the large presses are running and get- 
ting out the different editions of the 
newspaper and the various kinds of 
handbills, posters, and other matter for 
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at the illustration shows the motor in- 
stalled under the platen of the press 
out of the way of the operator and yet 
so situated as to be easy of access for 


FIG. 2.—MOTOR-DRIVEN NEWSPAPER PRESS. 


advertising and book purposes. Fig. 1 
shows the method of applying the 
motor drive to the No. 3 E. Pony 28 by 
40 Whitlock press. The shaft of the 


cleaning and oiling. The short driving 
belt is kept under constant tension by 
the use of an idler pulley and carrier. 
This press when motor driven has a 


FIG. 3.—MOTOR-DRIVEN COTTRELL PRESS. 


two-horsepower adjustable-speed motor range of speed covering a minimum of 
18 extended to receive the pulley; an 1,800 to a maximum of 3,300 impres- 
outboard bearing lends support to the sions. The controller on the machine 
shaft. giving a rigid drive. A glance is provided with a mechanical lock that 
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securely holds the handle until it 1s 
released by pressing a thumb-plece. 
The use of this controller enables the 
operator to start and stop the machine, 
and to reverse or run at any speed be- 
tween the points given. The ‘‘reverse’’ 
is a convenience to the operator when 
he is setting up or getting the machine 
ready to print. 

A three-and-three-quarter-horsepow- 
er motor connected to a 36 by 48- 
inch Premier Whitlock press, having a 
capacity of 1,500 to 2,400 impressions, 
is- shown by Fig. 2. This is a larger 
press than the Pony, but the important. 
points of both installations are the 
same. 

Fig. 3 shows the method of installing 
a five-horsepower motor on the large 
No. 7, 36 by 52-inch Cottrell press, 
which is a slower running machine due 
to its size, having a minimum of 1,500 
to a maximum of 2,400 impressions. 
As an illustration of what this method 
of drive has accomplished, the printing 
of sheets 18 by 24, sometimes called. 
half sheets, is typical. Under the old 
belting system, it took six hours to get 
ready and print 5,000; now this work is 
done in three hours. On heavy forms 
and the better class of work, not quite 
so good a showing is made, yet even 
here it has been possible to cut the time 
one-third. This shortening of time is 
due to the fact that when everything 
is adjusted and in running shape, the 
Operator can increase slowly to the 
highest speed which he thinks is best, 
simply by moving the controller handle. 
Previously, with the old countershaft 
and pulleys, it was necessary to change 
belts or cone pulleys or else run the 
machine at a standard speed regardless 
of the size of the sheet. It is a well- 
known fact that few operators care to 
keep changing belts, whereas with the 
motor drive the ease with which he 
ean ‘‘speed up” is an incentive to 
do so. 

The electrical equipment was sup- 
plied by the Westinghouse Electric & 
Manufacturing Company, Pittsburg, Pa. 

—___9--@—__— 

Electrical Water Purification for 

Minneapolis. 

The Minneapolis City Council is in- 
vestigating the cost and efficiency of 
the Johnson process of water purifica- 
tion by electricity, and has appropri- 
ated money to assist in carrying out 
experimental work. The city bacteri- 
ologist will report as to the value of 
the process. Z 
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Combination Fuse and Service Boxes. 

The Johns-Pratt Company, Hartford, 
Conn., through its sole selling agents, 
the H. W. Johns-Manville Company, ot 
New York, has recently placed on the 
market a very large and complete line 
of Noark fuse and service boxes, of 
both weatherproof and watertight 
types. These various boxes and fittings 
have been given approval by the Un- 
darwriters’ Laboratories, and consist 
of boxes for 250 and 600 volts, all ca- 
pacities, for two and three-wire systems 
and accommodate Noark inclosed fuses 
of the national standard types. 

Figs. 1 and 2 show the construction 
of watertight boxes which may be used 
for house service work, as well as aerial 
and subway work in connection with 
iron pipe conduit. Where used for 
subway work, cable sleeves may be in- 
serted into the various types of inter- 


changeable conduit fittings for the pur- 
pose of making wiped joints on lead- 
covered cables. 

Fig. 1 shows the fuses in cireuit, and 
Fig. 2 illustrates fuses withdrawn from 
the circuit by means of a handle on the 
outside of the cover which simultan- 
eously actuates three-fuse carrier hooks 
within the box, thus withdrawing the 
fuses and performing the funetion of a 
switch. 

Each end of Noark fuse and service 
boxes is provided with a large oval 
boss having a machined surface which 
is drilled and tapped to accommodate 
various types of fittings, and the porce- 
lain bushings extending therefrom are 
fastened in the box with soft lead wash- 
ers, forced into place under heavy pres- 
sure, which permanently holds them in 
position. 
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The larger sizes of these boxes are 
provided with galvanized chains to pre- 
vent the hinges from becoming broken 
from careless manipulation. All boxes 


FIG. 3. 


are provided with 
ments. 
Interchangeable conduit fittings are 
shown in Figs. 3, 4, 5 and 6. Rubber 
gaskets are recommended between the 
fittings and the boxes where construe- 
tion requires water or gastight joints. 
The weatherproof line of fuse boxes 
differs from the watertight line in that 
they are intended for use where an ab- 


solutely water and gas tight box is not 


sealing arrange- 


A 


FIG. 4. 


FIG. 5. 


required. All of the weatherproof 
boxes are constructed to accommodate 
standard fittings specially made for 
them. 
———___»--»—____ 
Cross-Channel Wireless. 

Passengers by the Dover-Calais and 

the Folkestone-Boulogne turbine steam- 


FIG. 6, 


ers may now send wireless messages 
to any British island address at a cost 
of six cents a word, with a minimum 
charge of sixty cents a message. 
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Trackless Trolley Line in America. 

The first commercial trackless trol- 
ley in America has lately been installed 
near Los Angeles, Cal., for the purpose 
of handling passengers from the lines 
of the Los Angeles Pacific Railroad 
Company to ‘‘Bungalow Land,” a real 
estate subdivision in the hills north- 
west of the city. 

The road traversed is mostly curves, 
there heing only 1,000 feet of tangent 
in the mile and one-half, the grade 
ranging from five per cent to twelve 
per cent, hence this road is well suited 
to test the practicability of the sys- 
tem. | 

Transportation, previous to the in- 
stallation of the trolley system, was 
via automobiles, but these proved too 
uncertain and owing to the grades the 
maintenance was excessive, besides 
such a transportation system lacks the 


FIG, 2. 


substantiability necessary to an enter- 
prise of this character. 

The expense of constructing a track 
and overhead for a regular system 
would have been excessive, as the road 
is a pass in the hills and would have 
ruined the road for automobiles which 
pass over this route in considerable 
numbers. 

For these reasons the trackless trol- 
ley seemed to be the logical solution. 
combining simplicity, reliability, econ- 
omy in first cost and low operating 
charges. ; 

The old gasoline-motor busses, um 
in number, were stripped of the orig- 
inal motive power and fitted with two 
especially designed and constructed 
motors of fifteen-horsepower rating. 
500 volts, each motor driving one rear 
wheelybv chain, ;thus eliminating the 
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differential. The control is by means 
of a series-parallel controller mounted 


on the dash, to the left of the steering ` 


wheel, the reverse switch being sepa- 
rate under the driver’s seat and oper- 
uted by a handle to the right of the 
wheel. The usual expanding and con- 
tracting brakes are fitted as in a regu- 
lar automobile. 

The trolleys are mounted forward on 
the roof of the bus, approximately 
twenty-four inches back of the front 
axle and spaced forty-eight inches 
apart, which is also the spacing of the 
trolley wires. The poles themselves 
are of wood, fifteen feet long, and 
carry a special swiveled form of col- 
lector at the end, which is arranged 
to slip off without damage in ease the 
pole should leave the wire. 

These trolleys allow a total variation 
of eleven feet each side of center on 


VIEW OF TRACKLESS TROLLEY CAR. 


the roadway, and at slow speed will 
operate when making a horizontal an- 
gle of seventy-five degrees with the 
trolley wire and will also allow the 
car to be completely reversed in direc- 
tion under the wires without change, 
although it is, of course, necessary to 
turn the poles after the car has turned 
and before it can proceed because the 
poles are crossed and projecting for- 
ward of the ear. 

The trolley wires are of grooved cop- 
per suspended from pipe arm brackets 
fastened to telephone poles along the 
roadway, these being sometimes on the 
right and sometimes on the left hand 
side of the road; the cars, however, 
always obey the rules of the road and 
pass to the right of approaching vehi- 
cles regardless of the location of the 
trolley wires. 


A speed of twenty-five miles per hour 
is possible on the straight-away, but 
ten miles per hour is all that is de- 
sired or used on the curved portions 
of the line. 

The system is owned by the Laurel 
Canyon Utihties Company of Los An- 
geles, of whieh Charles S. Mann is 
president. The line and electrical ap- 
paratus was designed and furnished 
by R. W. Shoemaker, electrical engi- 
neer, also of Los Angeles. 


A Unique Catalogue and Data Sheet on 
Electric Heating Devices. 

The Cutler-Hammer Manufacturing 
Company, Milwaukee, Wis., in intro- 
ducing its new line of heating devices, 
has prepared a comprehensive cata- 
logue which describes in detail the va- 
rious devices which enter into its sys- 
tem of electric heating. The catalogue 


is well illustrated, and there is suffi- 
cient text to give one a good idea ot 
the mechanical and electrical features 
of each device. The unique feature of 
the book, however, is the data sheet, 
which contains full information con- 
cerning each article, giving the price, 
weight, dimensions, time required to 
heat, and cost of operation. i 

The eost of operation depends, of 
course, on the cost of current, whieh 
will vary in different localities. This 
cost of operation will also be governed 
to a considerable extent by the care 
with which the user handles the de- 
vice. In the case of a flat iron it may 
soon he discovered that it 1s not neces- 
sary to leave the current on continy- 
ously, but as soon as the iron is thor- 
oughly heated the current may be shut 
off until the iron shows signs of cool- 
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ing. In this way an hour’s ironing 
may be done without using current for 


more than one-third of the time. 
——____-~»<--@——___—- 


Electricity on Farms. 

In a recent issue of Electrotech nische 
Actlschrift, Harald Wallam gives the 
following statistics of current consump- 
tion per 700 acres per annum on large 
electrically operated farms: For light- 
ing. 0.6 to 1.0 kilowatt-hour; small mo- 
tors, 1.0 to 1.5 kilowatt-hours; thresh- 
ing, 2.5 to 3.0 kilowatt-hours; plowing. 
21.0 to 24.0 kilowatt-hours. 

—eo 
A New Alloy. ' 

At the San Francisco meeting of the 
American Chemical Association, July 
16 last, Elwood Haynes, president of 
the Haynes Automobile Company, Ko- 
komo, Ind., told of some researches he 
had been making during the past few 


CAR PASSING AN AUTOMOBILE. 


vears to produce alloys of cobalt and 
nickel with chromium primarily in- 
tended for use in spark plugs. 

After some experimentation he final- 
ly took a standard mixture of seventy- 
five per cent cobalt and twenty-five 
per cent chromium in a specially pre- 
pared refractory crucible, and melted 
out an alloy to a perfect fluid. By the 
use of a purifying agent, discovered 
after some research, he sueceeded in 
producing a tough malleable meta) 
comparable with razor steel, with ap 
elastic limit of 79,000 pounds to the 
square inch, tensile strength 96,000 
pounds, elongation three per cent, 
and modulus of elasticity about equal 


to that of steel. By mixing the alloy 


with smal] quantities of other substan- 


ces, its properties were considerably 


modified, and brittle alloys were ob- 
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tained, which would readily scratch 
quartz crystal. Again, by reducing 
the chromium and adding certain other 
materials, practically proof against 
nitric acid, a softness and malleability 
were obtained which enabled the ma- 
terial to be worked cold, the hardness 
being comparable with that of mild 
untempered steel. Between these ex- 
tremes a great variety of combinations 
were obtained which were suitable for 
various purposes. 

The principal property of the new 
alloy, besides those mentioned above, 
is its practical noncorrodibility under 
the action of oxygen, moisture. acids, 
and alkalies. It is suggested for use 
in making culinary utensils and cut- 
lery, and for the man- © 
ufacture of standard 
weights and measures, 
an the latter case to re- 
place the expensive 
platinum-iridium alloys 
now in use. Its cost is 
stated not to be exces- 
Sive. 


Electrolytic Treatment 
for Cancer of the 
Mouth. 

For a generation or 
thereabout electrolysis 
and other methods of 
electrotherapy have 
made distinct headway 
against forms of tumor which, while not 
technically malignant as a class, have 
been progressive and often incapable of 
being operated on. Actual malignant 
yrowths have been amenable as a class 
to such treatment only when very small, 
as in the earliest stages of relapses in 
docalities where wide incision is imprac- 
ticable. Occasional results are obtained 
where the prospects under such treat- 
ment would not have been called in the 
least encouraging. A case of this kind 
has heen recorded in the Deutsche Mediz- 
¿nische Wochenschrift. The author states 
that he had to do with a very far ad- 
vanced case of epithelial cancer of the 
nasal portion of the pharynx with nu- 
merous glandular changes on both sides 
wf the neck. Three months after surgi- 
eal removal, the growth suffered a vio- 
lent relapse. The recurrence was first 
curetted and then treated for thirteen 
sessions with electrolysis, with the re- 
sult that the tumor cells appeared to 
have lost their power to multiply. The 
case Was reported fully cured. 
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High-Tension Switches. 
It is now acknowledged that pole- 


top switches are an essential feature of | 


every well-designed transmission sys- 
tem, and many have been installed by 
companies having experience in han- 
dling power lines. 

The poletype switch, illustrated here- 
with, is being placed on the market 
by the Pacific Electrie and Manufac- 
turing Company, San Francisco, Cal., 
and is said to be the only one with two 
breaks per pole. It has many other 


eommendable features, among which 
may be mentioned the fact that it will 
open all leads of a circuit at once, 
from the ground, although being of the 
simplest possible form. 


THIRTY-THOUSAND-VOLT POLE-TOP 
SWITCH. 


The pole top switches as now manu- 
factured by the company are equipped 
with an all-metal arm, to supplant the 
wood arms heretofore furnished. This 
arm is perfectly rigid and readily ad- 
justable to either a wooden frame or 
a steel tower, with the added advan- 
tages of indestructibility and inde- 
pendence of the action of the weather. 

As in the older type, the levers and 
couplings are fastened with taper pins 
throughout, and, according to the man- 
ufacturers, no special work is required 
in the field. The control-shaft coupling 
is adjustable to any angle and the 
switch can be locked in the open or 
closed position. 
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A removable wooden handle is sup- 
plied, and the switch can be freely 
handled in any weather. The arms can 
be extended to hold fuse fittings, or 
dead-end insulators in the event of a 
heavy strain. 

This company is also manufacturing 
and placing on the market a line of 
oil switches which have met with wide 
approval. 

These switches have a one-piece 
cast-iron tank which is guaranteed not 
to leak. The contacts are rigidly 
alined, all parts being supported by 
the cover of the tank. The fixed con- 
tacts ean be quickly removed and re- 
placed by the freeing of one large nut 


and the contact and terminal units can 


be removed by taking 
out two cap screws. 
ee Oe ae 
The Wonders of the 
Western Electric 
Company. 
Under the above ti- 
tle an article appears 
in the Telephone Re- 
view for September by 
Herbert N. Casson. 
which describes the 
plant of the company 
in Chicago, gives some- 
thing of its history, 
and tells the story of 
its remarkable growth. 
This company em- 
ploys 26,000 men, and its products 
daily are worth $200,000. The capital 
of the plant is $70,000,000. Other in- 
teresting features are given, such as 
the fact that 5,000 electric lamps are 
made every day and 1,000 pounds of 
platinum go each year into the tele- 
phone transmitters. 
St oe es 
Electrification in New Zealand. 
The Hon. R. McKenzie, Minister of 
Mines and Works in New Zealand, re- 
cently stated that there were water 
powers in New Zealand capable of de- 
veloping 4,000,000 horsepower. He said 
that at present all of the industries and 
railways in that country could be oper- 
ated by 250,000 horsepower. He was 
of the opinion that electricity would 
shortly revolutionize both the quartz 
and alluvial mining and that the time 
was close at hand when all the rail- 
ways would be worked electrically. Al- 
ready it has been decided to work the 
Arthur’s Pass section of the Midland 
Railway by electricity. 
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Current Electrical News 


GREAT BRITAIN. 
(Special Correspondence.) 


LONDON, OcTOBER 15.—The courts are once again engaged 
with the question of metal-filament lamp patent infringement. The 
particular action is an appeal by Messrs. Bergmann, of Berlin, 
against a judgment last March that they had infringed a patent 
belonging to the “Z” Electric Lamp Company. This latter com- 
pany has a patent the chief object of which is said to be the re- 
moval of the last traces of carbon in a tungsten filament by the 
use of phospham and the consequent prevention of blackening of 
the bulbs. The case for Messrs. Bergmann is that the blackening 
of bulbs of metal filament lamps is not due to carbon at all but to 


„the tungsten, and that even if the use of phospham did remove the 


carbon which is denied, it would not prevent blackening. The 
use to which they put phospham, they say, is that. by painting the 
stem of the lamp with it they produce phosphorus gas which 
improves the insulation of the lamp and gives a better product 
generally. The judgment of the court below was that even if this 
were so the fact that the use of phospham produced a different 
result to that anticipated—for the judge held that it did remove 
carbon—was sufficient to warrant him holding that the patent had 
been infringed. The court of appeal is now involved in a maze 
of chemical formulas in an endeavor to arrive at a decision as to 
whether the phospham used by one of the parties is phospham as 
understood and used by the other. 


The last has apparently been heard of the famous libel action 
in connection with the experiment of the London County Council 
with the G. B. surface-contact system in the Mile End Road. The 
experiment was the occasion of a considerable amount of political 
criticism at the time on the part of opposition newspapers in 
which, of necessity, the name of the system entered Jargely. The 
owners regarded these statements as a libel upon the efficiency 
of the system and took proceedings. The newspapers have now, 
without the action coming into court, agreed to pay a substantial 
sum in damages and to make a public apology. They state that 
their criticism was not directed against the G. B. system per se 
but against the modification of it which was installed by the 
London County Council who refused to allow the inventors to 
supervise its construction. Full prominence is given to this fact, 
which has been the complaint of the inventors all through. 


An interesting development of municipal electric supply hap- 
pened at a local government board inquiry last week. The South 
Shields Company was asking for a loan of some $50.000 for putting 
in a new plant at its electricity works, but the North Eastern Railway 
Company and a large dock firm, whose rateable value in the borough 
amounts to no less than $330,000, opposed and showed to the gov- 
ernment inspector that by taking a supply from the local power 
companies it could be obtained more cheaply than if the corpora- 
tion did the additional generation itself. Fortunately the corpo- 
ration finally saw the wisdom of the proposition and it is now being 
discussed with the power company. 

Reports are in circulation to the effect that the electrification 
of the main line from London to Brighton will be undertaken by 
German manufacturers, and if necessary, it is said that continental 
banking firms will assist in raising the $10,000,000 or $15,000,000 
capital which would be necessary. The railway company, however, 
has not gotten quite so far as this, although the conversion of the 
main line to Brighton as an extension of the existing south London 
single-phase line has long been contemplated. G. 


CONTINENTAL EUROPE. 
(Special Correspondence.) 


Pakis, OcTOBER 13.—Owing to the extensive use of electric 
traction on the Southern Railroad system in the Pyrenees region 
of France, the company is now taking measures to secure the 
needed power, and it will erect several turbine stations in the 
mountain district. One of these plants is located at Eget, and it 
will use a head of water of 250 feet. An artificial lake will be 
formed by constructing a dam forty feet in length, and the offtake 
canal will be about two miles long. A second electric plant will be 
built on the Soulon, and here a fall of forty-five feet is to be used. 
About 25,000 horsepower can be secured in this latter plant. A 
third station will be erected at Soussouecu, and it is probable that 
the Arbouste Lake will serve as a regulating reservoir. 


The question of using the power of the Rhone in order to 
secure a supply of current for Paris is being actually considered 
at present. The proposed plant will be located at Genissat, not far 
from the Swiss frontier. A commission has been lately appointed 
to examine the matter. 


A new electric plant will be erected at Lille, France, by the 
Northern Railroad Company, as the current given by the present 
Station is insufficient for the lighting of the extensive railroad sta- 
tions and yards. I also note electric lighting projects at Fresnes, 
Montfermeil and Montrevel. 


There is a project on foot for a standard gage electric railroad 
from Cologne to Kassel, Germany. The Bergmann Electric Com- 
pany is interested in the enterprise. 


The tramway line of St. Margarethe Island is the last one in 
Budapest to use animal traction, but now it is to be operated on 
the electric system, according to a recent decision of the municipal 
council. The overhead trolley will be used here. An electric rail- 
road line is to be run in the Moldau Valley region, Austria, and the 
work will be carried out by the Vienna Siemens-Schuckert firm. 
Starting from the station of Zarttesdorf on the Hinz-Budweis rail- 
road line, the electric road will run by way of Hohenrurt to tne 
terminus at Hippnerschwebe. An electric plant located near the 
Starting point will furnish direct current at 1,200 volts for operat- 
ing the line. 

Prizes are to be awarded in 1911 by the Industrial Society of 
Mulhausen, Alsace. Among those which concern the electric indus- 
tries I note a silver medal for a new application of electricity in 
the dyeing-bleaching or cloth-printing industry. A medal is awarded 
for a system of working a printing press, a paper machine or other 
which has a variable speed, by a three-phase motor using a con- 
stant voltage and frequency. Another question is a study of the 
application of mechanical as compared with electric drive for 
various kinds of factories, also that of electric power supplied to 
home workshops. 


In the region of Marseilles there will be installed an electric 
tramway on the St. Antoine route to the Hanciers railroad station 
and the present steam road from this point to Martigues will be 
changed over to electric traction. An electric line is also to be run 
from Martigues to Port De Bouc. 


The concession for the electric lighting of various quarters of 
Constantinople has been granted by the government to the Ganz 
Electric Company of Budapest. A syndicate has been formed by 
this company together with the contracting firm of Giros & Houcher, 
of Paris, and the French Societé Havraise. Both these firms have 
branches at Constantinople. A. de C. 


CANADA. 
(Special Correspondence.) 

Orrawa, ONT., OCTOBER 22.—The Lanark & Carleton Counties’ 
Telephone Company is making application for increasing its capital 
stock, owing to the fact that the company has expanded so rapidly 
within the past year. 

It is reported that the Montreal Light, Heat & Power Company 
will shortly apply for the right to increase its capital stock from 
$17,000,000 to either $20,000,000 or $25,000,000. Ever since the com- 
bine was created in 1901, what little financing the concern has done 
has been in the shape of bonds. é 


The delay in work on the municipal power plant of the city 
of Toronto, due to the obstructive tactics of the Toronto Electric 
Light Company, will probably prevent the city from taking over 
the street lighting immediately upon the expiration of the com- 
pany's contract with the city at the end of the year. An extension 
of the company’s charter is not involved, and the city can cither 
use gas light or buy power from the company from day to day. 


It is stated that the Winnipeg Street Railway Company will 
shortly make an issue of from $500,000 to $1,000,000 of new stock. 
The last issue was made in 1907, when $1,500,000 was issued, the 
sharcholders paying $66.66 and the balance of $33.33 being paid 
by the company from the surplus account. As the present outstand. 
ing capital is $6,000,000, an issue of $1,000,000 new stock would 
make the rights on the old stock worth over $16 a share. The 
company is at present paving a ten-per-cent dividend, but is said 
to be earning in the neighborhood of twenty per cent. 

The efforts of the Canadian Power Company to bring into the 
city of Montreal electric power supplied from Chateauguay may 
receive a temporary set back through the laws governing the sale 
of Indian reserve lands. Transmission lines must cross the Caugh- 
nawaga Indian Reserve, yet the Indians have no power to sell the 
land to the Canadian Company, according to the provisions of 
the grant. The land the company wants is about a hundred feet 
in width only, and it is prepared to pay a good price for it. The 
Indians are willing to sell. They want the cash and they want 
the power that will be brought to the reserve by the new company, 
and yet they cannot legally alienate their lands. W. 
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IMPORTANT DEVELOPMENTS. 


(Special Correspondence.) 


DEVIL’S GATE PLANT COMPLETED.—The 5,000-horsepower 
plant at Devil’s Gate, Weber Canyon, Utah, was recently completed 
and turned over to the Utah Light & Railway Company. Power is 
transmitted at 40,000 volts to Ogden and Salt Lake City. 


CHIPPEWA VALLEY DAM NEAR COMPLETION.—The large 
concrete dam of the Chippewa Valley Construction Company across 
the Red Cedar river at Cedar Falls, Wis., has been practically 
completed. This dam, which is 550 feet wide and has a head of 
fifty feet, will develop 15,000 horsepower. The power will be de- 
livered to the Chippewa Valley Electric Railway, Light & Power 
Company, which will distribute it to the town of Menomonie and to 
other points in the Chippewa Valley. The cost of the project, in- 
cluding the dam, embankment at one end, the power house and 
other machinery will be about $500,000. The dam will cost about 
$200,000. ‘Work was started last March. The lake which will be 


formed by the dam will be fourteen miles long, destroying Lamb's. 


Creek Falls above Cedar Falls. The construction work is in charge 
of H. S. Richards of New London, Conn. M. 


PLANS FOR MEXICAN DEVELOPMENT.—A company com- 
nosed largely of Denver, Colo., capitalists, have completed plans for 
the construction of three power plants in Mexico. About $6,000,000 
will be invested in the project and it is expected that 300.000 horse- 
power will eventually be generated. The power project on Rio 
Mayo, in Sonoro, Mexico, includes a dam 170 feet high, 260 feet 
long at the top and a reservoir capacity of 10,280,000 cubic feet. 
The Rio Humaya project includes a dam 223 feet high, 708 feet at 
the top and a reservoir capacity of 11,384,500,000 cubic feet. The 
Rio Santiago project includes a dam 215 feet high, 145 feet long and 
9.360,000,000 cubic feet capacity. The transmission lines will ex- 
tend from Guaymas to Santiago. a distance of 1,200 miles. Twenty 
cities along the west coast of Mexico, eight of which have electric 
street car systems, will be supplied with power as well as the rail- 
roads and mines. 


TO DEVELOP POWER IN CALIFORNIA.—The San Joaquin 
Light & Power Company, operating hydroelectric power plants and 
distributing systems in the San Joaquin Valley, has placed on file 
a trust deed covering its property as security for $25.000.000 in 
bonds. The proceeds will be used partly in refunding outstanding 
bonds and partly for the development of power in Mariposa, Madera, 
Tulare. Kern and Kings Counties, Cal. Of the sum secured, $1,500. 
000 will be immediately available for the completion of the San 
Joaquin power plant and for the completion of the Bakersfield 
steam plant in Kern County. recently secured by the purchase of 
the Power, Transit & Light Company, of Bakersfield. At the time 
the Bakersfield plant was taken over, the Merced Gas & Electric 
Company, of Merced, Cal., was also purchased, and a portion of the 
money now available will be used in the construction of high-ten- 
sion lines connecting all of the Company’s plants. The distance 
between the Company’s plants at Merced and Bakersfield is 200 miles, 
the other plants lving between these two. The plant at Crane Val- 
ley in Fresno County has been completed, adding 10,000 horsepower 
to the Company’s output, which is now 30.600 horsepower. The 
completion of the San Joaquin plant will add another 10,000 horse- 
power and the Bakersfield plant will add 2,750 horsepower. A. 


LIGHTING AND POWER. 
(Special Correspondence.) 
BUFFALO, MINN.—New machinery is being installed in the 
electric light plant. C. 
WYMORE, NEB.—The installation of a municipal electric light 


plant is being agitated. C. 
TEXAS CITY, TEX.—The Texas City Company is soon to 
establish an electric light plant. P. 


WILTON, WIS.—A franchise has been granted to Carl Vogel 
to install an electric light plant. C. 
CHINOOK, MONT.—S. W. Swenson has applied for franchise 
to install an electric light plant. C. 
CHARLES CITY, IOWA.—The city will shortly commence the 
installation of curb cluster lights. C. 


ANOKA, MINN.—Bonds for $8,000 for improvements in the 
light and water plant have been voted. C. 
ASHDOWN, ARK.—John P. Logan, of Grannis, Ark., has ap- 
plied for an electric light franchise here. P. 
VERNON, TEX.—The Vernon Light & Power Company con- 
templates doubling the capacity of its plant. P. 
COLUMBIA, MO.—This city has voted bonds to cover exten- 
sive improvements to its electric light plant. P. 


ELLIOTT, IOWA.—R. O. Prather, of Griswold, has applied for 
a franchise for an electric light and power plant. C. 
í BRAINERD, MINN.—The water and light board recommends 
the immediate installation of a temporary lighting plant. C. 
FAIRVIEW, S. D.—A local milling company is developing 
water power and will engage in lighting and power work. C. 
CHADRON, NEB.—Kass Klingaman recently purchased the 
business of the Chadron Electric Company from Wm. Ellis. P. 
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HASTINGS, MINN.—The electric power company of Clifton 
is setting poles for electric light for Hastings and Prescott. C. 

SALLISAW, OKLA.—This city has voted bonds for $16,000 for 
the establishment of an electric light plant. P. 

McPHERSON, KAN.—This city will hold an election in Novem- 
ber to vote electric light improvement bonds. P. 

COUNCIL GROVE, KANS.—The J. R. Rhodes Lumber Com. 
pany has purchased the local electric light plant and will improve 
same. P. 

TYNDALL, S. D.—Work has been started on the construction 
of a power house for the new electric light system. It will cost 
$5,130. C. 

TACOMA, WASH.—Blows & Tuell received the contract for 
the substation for the Nisqually power plant. The cost was about 
$104,000. C. 

MILES CITY, MONT.—The contract for the foundation for tbe 
engine and generator at the electric light plant has been let to 
N. K. Nybe. C. 

COLERAINE, MINN.—The Oliver Iron Mining Company is plan- 
ning to supply its surplus electric power to manufacturers and 
surrounding towns. C. 

SEATTLE, WASH.—A contract has been let to the Novelty 
Incandescent Lamp Company for $60,000 worth of incandescent ' 
lamps for lighting this city. A. 

FARMINGTON, N. M.-—The electric light plant here has been 
purchased by R. W. Knowles who, with his associates, will spend 
about $100,000 in improvements. A. 

GENEVA, ILL.—A 200-kilowatt generator has been purchased 
by the city from the Gregory Electric Company, of Chicago, and 
installed in the lighting plant here. 

RAPID CITY, S. D.—The Rapid City Electric & Gas Light Com- 
pany will shortly erect a plant with cement floor. The company 
has also started the extension of its lines. C. 

DETROIT, MICH.—With a view to extending its business in 
the western suburbs, the Edison Illuminating Company has applied 
for a thirty-year franchise in Eunice County. 

GRAND FORKS, N. D.—The Red River Power Company will 
expend approximately $100,000 in improvements and additions to 
the electric light and gas plants by January 1. C. 

LITTLE FALLS, MINN.—The Commercial Club is agitating 
the installation of electric signs along the right of way of the 
Northern Pacific Railroad for advertising purposes. C. 

SANTA FE, N. M.—Homer W. Schoenfield of Almagordo, N. 
M., has applied for water rights of Tularosa Creek in Otero Coun- 
ty, for the operation of a power plant to cost $15,000. A. 

BELLOWS FALLS, VT.—The Southern Vermont Light & Power 
Company has been incorporated with a capital of $50,000 by James 
P. Meany, Daniel Connors and George M. Faulkner. / 

CHISHOLM, MINN.—The Mesaba Range Power Company, cap- 
ital $250,000. has been incorporated to develop power at the Stur- 
geon Lake dam. A. L. Ober is president of the company. C. 

WILTON, WIS.—The Wilton Light & Power Company has 
been organized at this place with a capital stock of $5,000. The 
incorporators are Carl C. Vogel, W. F. Vogel and C. A. Vogel. M. 

VANDALIA, ILL.—Bids for the sale of $10,000 worth of six 
per cent municipal electric lignt and waterworks bonds will be 
received until November 14 by George L. Whiteman, city clerk. Z. 


SEATTLE, WASH.—An auxiliary city power plant to be lo- 
cated on Lake Union will be built next year. A power house is to 
built and 2,000 additional electric horsepower supplied a 
city. 

OTTUMWA, IOWA.—A one-story brick and concrete building 
is being erected on South Jefferson Street for a power plant for 
ae ae Railway & Light Company. It will be 112 by 34 a 
n size 

NEWTON, IOWA.—The County Board let the doniad for the 
installation of an electiie plant at the county farm to the Monarch 
Machine Company, of Des Moines, for $1,150. Work will be started 
at once. C. 

YOE. PA.—A council was held recently between the city offi 
cials and the superintendent of the York & Windsor Electric Com- 
pany, with a view to lighting the city. The streets have been in 
darkness. 

LOS ANGELES, CAL.—The Board of Public Works has al 
nounced in behalf of this city that it will supply the town of 
Independence, Inyo County, with electric power from a plant on 
the aqueduct. A. 

UPLANDS, CAL.—The Pacific Light & Power Corporation has 
been granted a fifty-year franchise to erect poles and string wires 
for the transmission of electricity along the easterly side of Orange 
Avenue in this city. A. 

SIDNEY, NEB.—A. S. Hardy and Gladys Le Seuer a short time 
ago purchased the remainder of the stock of the Sidney Electric 
Company from Chas, Callahan. The new owners are planning eY- 
tensive improvements. 

AUSTIN, MINN.—The electric light, power and water board 
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let the contract to the Allis-Chalmers Company, of Milwaukee, Wis., 
for the installation of a 790-kilowatt generator for $17.500. It will 
be installed next spring. C. 


CARSON CITY. NEV. —The Brunswick mill and power site 
with water rights has been taken over by the Western Smelters 
Corporation. A power plant will be built early next year to supply 
power to the new smelter. A. 


PHOENIX, ARIZ.—L. C. Hill, of the Water Users’ Association, 
reports that matters will soon be adjusted for the building of the 
electric-light works for which the farmers in this vicinity have 
agreed to advance $900,000. A. 


EATON, IND.—The Eaton Electric Company, Eaton, Delaware 
County, has incorporated with a capital stock of $1,000 to supply 
municipal and domestic lighting. The directors are R. E. Breed, 
H. L. Finley and F. B. Ball. . 


= HUNTERS, WASH.—M. W. Thompson has secured water right 
on the upper Hunter's Falis and has leased a power site from 
J. B. Cameron. Mr. Thompson recently purchased the power plant 
here and will transfer it to the Falls. 


and power plant here or to secure power from Wenatchee. E. P. 
Luedtke, of Seattle, is promoting the formation of a company with 


PECOS, TEX.—The managers of the Pecos Light & Ice Com- 
pany have decided to enlarge their present plant to a sufficient 
capacity to meet the increasing needs of this city. It is under- 
stood that they have already purchased new machinery. 


WAREHAM, MASS.—The Marion Gas and Electric Company 
is considering the extension of its system to Bourne. Already the 
power plant supplies street and house lights as far as Onset, but 
the further extension has been agitated for some time. 

CREIGHTON, NEB.—After three weeks of darkness, caused 
from a burned-out dynamo, the Creighton Electric Light Company 
has its plant in running order. A new dynamo much larger than 
the one formerly used has been installed and the service is much 
improved. 


BALTIMORE, MD.—The Consolidated Gas, Electric Light & 
Power Company announces that it will bear one-half the expense 
of a building to be used by small manufacturers. The building 
will cost about $200,000 and will be completely equipped with elec- 
tric power, 


NEWARK, N. J.—A resolution was recently introduced into the 
City Council advocating the extension of the City Hall lighting plant 
to include such public buildings as it can supply. The measure 
carried. The step has brought up a controversy regarding the 
municipal ownership of public utilities. 


ST. JOHNS, MICH.—The new equipment of the electric light 
and power plant was put in service a few weeks ago. There are 
now two 360-kilowatt 2,300-volt generators which were furnished 
by the Allis-Chalmers Company. This equipment was entirely paid 
for from the earnings of the old plant. 


CHARLOTTE, N. C.—The Mount Holly Cotton Mills Company, 
of Mount Holly, has completed its installation of equipment for 
driving its plant by electricity instead of Steam. The mill is a 
modern one, containing about 3,000 ring spindles and accompanying 
equipment for the production of cotton yarns. 


SANTA BARBARA, CAL.—The Santa Barbara Gas & Electric 
Company has commenced work on a high-tension 10,000-volt line 
from its power Station on Castillo Street to a substation in Monte- 
cito, at the cost of $10,000. As soon as a site for the substation 
is decided upon, a concrete station house will be built. A. 


ARCOLA, ILL.—George Hallauer and William Moore of the 
Arcola Ice and Cold Storage Company have purchased the Arcola 
electric light Plant and will operate it in the future. New machin- 
ery probably will be installed, the city council having promised 
& franchise and a contract for lighting the municipality. Z. 


MOLINE, ILL.—The People’s Power Company of Moline has 
closed a contract to supply power to Deere & Company and its 
affiliated companies, which include Deere & Mansur, the Union 
Malleable Iron Company, Moline Wagon Company, Marseilles 
Manufacturing Company and the Velie Engine Company. Z. 


KLAMATH FALLS, ORE.—The Klamath Falls Light & Power 
Company is making preparations to triple its power at the Moor 
viant. The plant is to have a capacity of 10,000 horsepower. The 
company will also do away with the wooden flume to the power 
wheel and Substitute iron pipe from the ditch to the plant. A. 

LEWISTON, ME.—The New Hampshire Water and Electric 
Power Company has been incorporated at Portland, for building, 
Operating and maintaining water works, systems for power and 
other purposes, with $200,000 capital stock. Officers are: President, 
Charles E, Gurney; treasurer, John H. Ridge, both of Portland. 

ALAMOGORDO, N. M.—The Alamogordo Water Power Com- 
pany will install a hydroelectric plant of 800 horsepower capacity 
in Box Canyon, near Highrolls, and will construct transmission 


lines into the Sacramento Valley for the purpose of furnishing | 


Power for irrigating, pumping plants and manufacturing concerns. 
Dower for irrigating, pumping plants and also to manufacturing 
concerns, D. 
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JEFFERSON, IOWA.—Mrs. John Gray, holding a third mort- 
Bage aggregating some $14.000 against the property of the Jefferson 
Light, Heat, Power & Water Company bought the property when 
it was sold under foreclosure proceedings begun by her. The plant 
is now said to be in good condition and doing a good business with 
a bright future. Z 


SPRINGFIELD, ORE.—The Springfield Electric Light Plant is 
to ve enlarged this winter to double its present size and a sub- 
station is to he built. The increased plant will contain the new 
2,000-kilowatt turbine generator and two additional] boilers with a 
capacity of 500 kilowatts each. Construction work iS expected to 
begin in January, A. 


VALDOSTA, GA.—The Consolidated Power and Light Company. 
Which took over the property of the old electric light company, and 
which company has just completed a new $40,000 plant, turned the 
lights on in the city from the new plant. New street lamps have 
been installed throughout the city, new meters and wires have 
been placed in the residence and business houses. 


BIRMINGHAM. ALA.—The special committee appointed to. 
recommend immediate improvements necessary to the water and 
light plants in North Birmingham reported that $38,575 is needed 
to instal] machinery so that in the event of a break-down on the 
machinery at the plants at present the city would still be able to. 
furnish water and lights to the people of North Birmingham. 


PACHUCA, MEX.—The Compania Negociacion Minera de San: 
Rafael y Anexas, of Pachuca, has installed complete electrical 
equipment in its mines and mills. It will use about 2,000 horse- 
power, which it will take from the transmission line of the Mexico. 
Light and Power Company. It is Claimed that the company will 


be enabled to Breatiy reduce its operating expenses by the use of 
this electric power. D. 


POINTVILLE, KY.—Stuart H. Bowman, together With H. H. 
Hughes, of the Citizens’ Light and Ice Company, has formally 
assumed the contract for the construction of an electric light plant 
and water works. The work of construction will begin at once and 
will go ahead as rapidly as possible. The franchise Was secured 
a few days ago and all details pertaining to the opening up of the 
work have heen arranged. 


PARKERSBURG. W. VA.—The plant of the Davis Electrica] 
Company, of Parkersburg, has been taken over by a number of 
local capitalists, who will make a number of improvements to the 
plant and continue the manufacture of the medica] battery origin- 
ated by the Davis company, H. F. Behrens has been elected presi- 
dent; George E. Work, secretary: T, R. Cowell, treasurer, and 
William E. Weiss, general manager. 


LAKEVIEW, ORE.—The Southern Oregon Water Power Com- 
pany, of which Fred H. Oliver is the president, and E. K. Erwin 
the secretary, has arranged to build a power plant on Deep Creek, 
three miles from Adel, to generate 10.000 horsepower to be trans- 
mitted to Goose Lake, Chewaucan, Warner and Catlow Valleys, 
and also to this city. Construction work is expected to com- 
mence not later than June 1 of next year. A. 


E TROY, N. Y.—William C. Geer and James A. Burden have signed 
a lease whereby Mr. Geer secures a right of way for a power plant 
which he proposes to build on the edge of Burden Pond and to 
operate under the name of Geer Hydro-Electric Power. Surveys 


by fall and the plant will be in running order by spring. 


MODESTA, CAL.—The Sierra and San Francisco Power Com: 
pany has secured rights of way from the main power line near 
Atlanta, south through Ripon, Salida and toward this city. It is 
the plan of the company to step-down from 100,000, to 15,000 volts 
and transmit the power southward on a pole line. The line will 
be built immediately on the securing of the complete right of way. 
There will be a line from the transformer station westward to the 
town of Menteca., 


CLINTON, ILL.—The Clinton Gas and Electric Company is 
making many improvements at its electric power plant. Contract 
has been let for an addition 45 by 72 feet to the engine room. When 
this is complete the company will install two new Murray Corliss 
400-horsepower engines which will be connected to two three-phase 
sixty-cycle 1,110-volt Westinghouse alternating-current generators 
with twenty-kilowatt capacity. A new seven-panel switchboard also 
will be installed. . Z. 


DECATUR, ILL.—Through an order of Congressman W. B. 
McKinley, head of the Illinois Traction System and the local street 
railway lines, decorative lamp standards bearing clusters of tung- 
sten lamps will be placed at the local transfer station. The transfer 
station, a roomy octagonal Japanese pagoda, is at the convergence 
of several streets and an excellent effect will bē>obtained. The 
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McKinley System already has ornamental clusters at prominent 
places along its lines. Z. 


MOLINE, ILL.—The Moline Retail Merchants’ Association 
voted to have a canvass made of the merchants of the city to 
ascertain the sentiment of members in regard to installing a boule- 
vard system of lighting to supersede flaming arcs now in use. Z. 


GASPORT, IND.—The Gasport Electric Company has been 
incoporated with a capital stock of $10,000. The object of the 
corporation is to build and operate a plant to supply the town 
of Gasport and the inhabitants of Owen County with electricity. 
Carl Kuffer, Richard Howard, Charles Abraham and Wm. J. 
Shroder, all of Cincinnati, are directors. S. 


GRAND RAPIDS, MICH.—Extensive improvements are con- 
templated by the Grand Rapids-Muskegon Power Company. Con- 
tingent upon the reorganization of the corporation which probably 
will be effected in ninety days, many miles of wires will be strung 
within the city and to outside points. Plans are being made for 
the extension of lines to North Park, Mill Creek, Spring Lake and 
from the Kent City substation to Casnovia, Sparta and along the 
lake front at Muskegon. The estimated cost is $200,000. 


PALISADE, COLO.—The Mutual Light, Power & Telephone 
Company has applied for a twenty-year franchise. The company 
was recently incorporated in Denver with a capital stock of $50,000. 
It is planned to build a plant at the Farmer’s mine, east of town, 
where cheap fuel can be obtained. An electric light plant and an 
ice plant, which can also be used for cold storage purposes, will 
be erected. The company plans to furnish light for the city and 


also for the ranchers between here and Clifton, including the town 
of Clifton. 


NEW BRAUNFELS, TEX.—The City Council has adopted the 
report of a minority of the committee that investigated the proposi- 
tion of building a dam across the Comal River near town and 
installing a hydroelectric plant. The report was favorable to the 
project. The waterworks plant will also.be equipped with electric 
pumps. It is claimed that the proposed hydroelectric plant will 
not only afford a supply of power for the needs of the city, but that 


it will provide a surplus which may be sold to industrial plants in 
this section. 


HOUSTON, TEX.—The work of excavating the ground for the 
power plant and laboratories of the William M. Rice Institute has 
been started and will now be pushed. Present plans provide for 
an expenditure of $65,000 for machinery alone. The equipment will 
consist of three generating plants, including engines and genera- 
tors, boilers and compressors and the pumping machinery which 
will be used to furnish water for the institution. President Lovett 
is now hopeful that he will be able to announce the opening of the 
institution Sept. 1, 1911. 


STERLING, ILL.—The International Harvester Company is re- 
building the water power from Rock River at its Keystone plant 
and when completed will install about fifty motors aggregating 
500 horsepower. Turbine wheels, seventy-four inches in diameter, 
will be connected to thirty-kilowatt generators. The electricity 
furnished will supply about seventy-five per cent of the power 
needed, were all the machines used continuously, but the percentage 
of idle apparatus will be above twenty-five per cent so that only in 
low water and rush seasons will the auxiliary steam plant be 
needed. ; 


SAGINAW, MICH.—The Saginaw Power Company, the alleged 
holding company of the Bartlett & Eastern Michigan Power Com- 
panies, has secured an injunction preventing the city from interfer- 
ing with its property. The bill of complaint cites the legality of 
the Saginaw Power Company and its right to do business in Sagi- 
naw, and that the action of the city in declaring the franchise for- 
feited and ordering the poles and wires removed is a direct viola- 
tion of the fourteenth amendment of the constitution of the United 
States. The complaint asks that action of the council be declared 
unconstitutional and that the injunction be made permanent. 


INDIANAPOLIS, IND.—Steps have been taken toward the 
development of the water power sites on the Tippecanoe River 
from its mouth near Lafayette to the city of Monticello, a distance 
of twenty miles. To this end the Washington Hydraulic Company 
has been incorporated with an initial capital of $25,000. The com- 
pany proposes to build a series of dams at different points in the 
river so as to create back water for power to generate electricity 
for light and power purposes and transmit the same to the towns, 
cities and country. The directors are: Harry Wade, A. J. Ham- 
mond, J. E. Watson and A. E. Wade. The company’s headquarters 
is at 308 K. of P. Building. 


COEUR D’ALENE, IDAHO.—Following the outcome of the liti- 
gation respecting the overflowed lands just below Coeur d’Alene. 
Idaho, where the Washington Water Power Company has its chief 
plant, the management is now planning a large power house at 
Nine Mile Point. Extensive acreage has been bought up recently 
in the neighborhood so that there will be no likelihood of future 
damage suits ensuent upon the building of the necessary dam 
across the river. There is already a plant belonging to the Spokane 
& Inland Empire system at the same place but the growing 
demands for power attendant upon the entry of new manufactures 
into the city, it is anticipated, will presently require an even greater 
extension of generated power than is at present contemplated, 
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ELECTRIC RAILWAYS. 
(Special Correspondence. ) 


HAGERSTOWN, MD.—Plans are under way for a trolley line 
which is to run from Hagerstown to Clear Spring and Mercers- 
burg. The route will include many small villages and will extend 
for about twenty-five miles. 


OWOSSO, MICH.—The work of laying the tracks of the Lan- 
sing-Owosso electric line has been considerably hindered by the 
sinking of boggy land. Rails are now laid nearly to Owosso and 
the track is being ballasted. 


OMAHA, NEB.—The Nebraska Transportation Company will 
construct an electric line from Omaha to Sioux City, 105 miles, and 
another from Omaha to Norfolk, Neb., 125 miles. Surveys have 
been finished and right of way secured. Work begins immediately. 


MADISON, WIS.—The Madison City Council has granted a 
franchise to the Chicago & Wisconsin Valley Street Railways Com- 
pany giving it entrance to this city and the use of certain streets 
within the city for its interurban lines between Portage and Madi- 
son and Janesville. M. 


KAUKAUNA, WIS.—The State Railroad Commission has 
directed the Kaukauna Gas, Electric Light & Power Company to 
make such repairs as will enable it to furnish adequate service. 
The company has also been directed to comply with the standards 
of efficiency as laid down by the commission. 

LOGANSPORT, IND.—The new traction company from Logans- 
port to Frankfort, known as the Logansport Southern Traction 
Company, has filed articles of incorporation with the Secretary of 
State. The company has a capital of $25,000. The backers, who 
are all Cleveland, O., men, state that they propose to push the work 
which was abandoned by Robert Ward and others. 


BRAZIL, IND.—Steps have been taken to build an electric 
traction line from this city to Jasonville. Local and foreign capital 
will be employed. The line will form a junction with a line 
te be built from Terre Haute to Clay City and the plan js to secure 
power from the Indiana Electric Trausmission Company, which 


has just completed a large power house in the coal fields near 
Terre Haute. ` S 


RAVENNA, O.—Right of way has been all secured with the 
exception of a half dozen properties, for the proposed Cleveland, 
Alliance & Mahoning Valley interurban railway. Building of the 
line is announced as certain. The complete right of way has been 
secured in Ravenna, where connections will be made with the 
Ravenna-Akron line of the Northern Ohio Traction & Light Com- 
pany for Akron and Cleveland. 


ATLANTA, GA.—Judge W. T. Newman, United States District 
Court, on October 14 issued an order addressed to H. H. Dean, 
receiver for the railway properties of the North Georgia Electric 
Company, directing him to purchase certain machinery necessary 
to the conduct and maintenance of the railway. The amount in- 
volved is not specified but the court order shows that S. Fahs Smith 
of Boston, purchaser of the company at the receiver's sale, has 
entered no objection to the purchase being made. 


DEFIANCE, O.—This city is looking forward to three-cent fare 
street car service. Although the company controlling the street 
car lines of the city still has a life of eleven years according to 
its franchise, an ordinance was introduced recently by I. W. 
Gunderman, a member of the City Council, to revoke the franchise 
for the reason that the company refuses to sell six tickets for & 
quarter and thirty for one dollar, as agreed. Gunderman claims 


to have in view a company which will operate on a three-cent tah 
basis. 


SCRANTON, PA.—Plans for the electrification of grades out 
of Scranton have now received approval by the president and the 
superintendent of motive power, The proposition will next be 
submitted to the board of directors and should they also approve. 
the electrification will take place. The plans call for electric power 
for moving coal and freight from Scranton to Clark’s Summit and 
Scranton to Lehigh. The change is expected to cut present ex 
penses incident to the using of three and four engines on trains 
passing Over the grades. 


AUGUSTA, GA—At a meeting of board of directors, of the 
Augusta & Aiken Railway & Electric Company of Augusta, GA.. 
held in New York, E. G. Tegetoff tendered his resignation as presi 
dent of the company and allied interests. T. O. Brown of Redmond 
& Company, was elected to fill his place. This proceeding marked 
formal transfer of Augusta Street Railway & Lighting Company. and 
Augusta and Aiken interests from the Harriman Estate to Redmond 
& Company, B. 


HOUSTON, TEX.—The structural steel for the main power 
house of the Galveston-Houston Interurban Railway will be deliv- 
ered about November 1. Considerable work has already been done 
on the plant which is situated on the north bank of Clear Creek. 
When the main power plant is finished the construction of the t¥° 
substations will be started. The bridges over Dickinson and Cleat 
Creeks are finished. The entire line will be finished and ready 
for operation by the time the great re-inforced concrete causeway 


that is now being constructed across Galveston Bay is cour 
pleted. D. 


ELK 


October 29, 1910 


TELEPHONE AND TELEGRAPH. 


(Special Correspondence.) 


ELKHART LAKE, WIS.—The Wisconsin Telephone Company 
will extend a line from this point to Franklin. 


NASHVILLE, TENN.—The Oliver Springs Telephone Company 
of Roane County, has been granted a charter. 

BILLINGS, MONT.—The Eastern Montana Electric Railway 
Company will build a line from this point to Bear Creek. 


TRENTON, N. J.—The Trenton-Mercer County Traction Com- 
pany has filed articles of incorporation with a capital stock of 
$10,000. Peter E. Hurley is named as local agent. 

TERRELL, TEX.—Work has begun on the rebuilding of the 
Texas Midland telegraph lines. S. Binkley with a crew of linemen 
fs in charge of the work. 

CHICAGO, ILL.—The National Independent Telephone System 
has been incorporated by F. H. Woods, E. B. Fisher and H. D. 
Critchfield. The object is the promotion of business interests. 


BOERNE, TEX.—At a meeting of the board of directors of 
the San Antonio Northwestern Telephone Company, R. L. Black- 
burn resigned as manager, and the following officers were elected. 
Charles Reinhard, president; Rud Aue, vice president; George D. 
Gray, Manager, and James O'Connor, secretary and treasurer. 


MORTON, IND.—The Morton Telephone Company has incor- 
porated to build, equip and operate a telephone system in Morton 
and throughout Putnam County. The directors are: N. F. Wood, 
Russelville, Ind.; J. W. Clodfelter, Russelville, Ind.; Z. B. Burkett, 
Bainbridge, Ind.; H. W. Sutherlin, Russelville, Ind.; O. M. Thomas, 
Bainbridge, Ind.; and W. A. Call, Bainbridge, Ind. 

ITALY HILL, N. Y¥Y.—Articles of incorporation have been filed 
by the Italy Hill Telephone Company, of Italy Hill, Yates County, 
N. Y. The company will operate and maintain a telephone line 
ten miles in length to connect the villages of Italy Hill and Branch- 
port. The capital stock is $1,000 and the directors are: William 
Emerson, George K. Kenedy, Samuel Wallace and C. E. Campbell, 
all of Branchport. T. 

RENSSELAER, N. Y.—Workmen are engaged in installing a 
telephone train dispatching service for the Boston & Albany Rail- 
road, between the cities of Rensselaer, N. Y., and Springfield, Mass. 
This work will be completed by the end of November. The present 
telegraph service with remain for communication between officials at 
the different stations and with officers not on the line of the Bos- 
ton & Albany Railroad. 

COXSACKIE FLATS, N. Y.—The Coxsackie Flats Telephone 
Company has been incorporated with a capital of $3,000 to operate 
through New York and the eastern states. The directors, ali resi- 
dents of Coxsackie, Greene County, are: Michael Delan, Derrick 
Sutfin, Fred Hallenbeck, George Van Schaack, Frank Jansen, B. G. 
‘Townsend, P. 5. Van Schaack. 

JACKSONVILLE, ILL.—The stockholders of the Illinois Tele- 
phone Company elected the following directors: E. S. Greenleaf, 
E. P. Kirbey and A. P. Grout. Officers named were: President, 
E. S. Greenleaf; vice-president, Dr. J. C. Windenham, treasurer, 
W. W. Ewing; secretary and auditor, R. A. Gates, and general 
Manager Willard W. Holliday. Z. 

NEW YORK, N. Y.—Articles of incorporation have been filed 
by the Electric Service Company to construct and maintain tele- 
graph lines and to lease the same and to install a police signal and 
fire-alarm service within the borough of Manhattan. The capital 
stock of the company is $10.000 and the directors are: Robert 
Leceuver, Richard C. Fitzgerald, James F. Seers, George F. O’Con- 
nell, Benjamin F. Tyler, Alice L. Leceuver and Walter J. Rich, all 
of New York City. T. 

MURPHY, N. C.—The Bell Telephone and Telegraph Company 
has bought out the Cherokee Telephone company of this place. 
This company had something like 100 miles of poles and wire. This 
takes in three county seats off the railroad, Blairsville, Union 
County, Hiawassee, Towns County, Georgia, and Hayesville, Clay 
County, North Carolina, also Young Harris College, Georgia, and 
now connects those places with the Bell lines. 


PEARSALL, TEX.—B. H. Johnson, acting division superin- 
tendent of the San Antonio district of the Southwestern Telephone 
Company announces that improvements will be made in the plants 
here and at Cotulla. A new 300-drop switchboard has been ordered 
installed for the local exchange, and the work of overhauling the 
entire system and redistributing the cables will be begun shortly. 
Several new rural lines are also under consideration. 


NAPOLEON, O.—The property of the Napoleon Home Telephone 
‘Company, of this city, will be sold under an order of the Common 
Pleas Court. The company went into the hands of Ralph Brown, 
‘of Toledo, as receiver, some time ago, following a judgment for 
$54.684.50 secured by the Cleveland Trust Company, for unpaid 
interest. All of the company property including franchises in this 
and several other towns has been appraised but the figures are 
not given out. The sale will probably occur about December 1. H. 

ATTICA. N. Y.—The Telephone Improvement Company has 
been incorporated with the secretary of state with a capital of 
$3,000,000 to manufacture and deal in telephone instruments, appa- 
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ratus and appliances. Of the capital stock, $500,000 is to be seven- 
per-cent cumulative first preferred; $550,000 seven-per-cent non- 
cumulative second preferred and $1,950,000 common. The principal 
office is located in Attica, Wyoming County. The directors are: 
Chas. H. North, James B. Hoge, Cleveland, O.; Morton E. Lewis, 
Garrison Babcock, Rochester; Edward E. Clement, Washington, 
D. C.; Alfred Stromberg, Chicago, and Frederick C. Stevens, Attica. 


ELECTRICAL SECURITIES. 


Prices during the past week continued to advance and in sev- 
eral cases new records were made. The volume of trading increased 
approximately thirty per cent over the preceding week, though it 
was to be noted that steel, with more than 1,100,000 shares dealt in, 
Reading and Union Pacific made up nearly two-thirds of the entire 
business. 

Standard rails reflected like improvement, New York Central 
advancing 2 1-12 points on good trading. Local tractíons were also 
strong and the coppers, led by smelters, made substantial gains. 
The junior steel issues and non-dividend-paying rails were higher. 
The steel trade reported placing of some sizeable orders for rails 
and a generally stronger tone, and copper metal was firmer, with 
large sales. 

Directors of the Western Union Telegraph Company have re- 
elected the officers and executive committee. 

After the close of the present fiscal year of the Western Electric 
Company, which ends November 30 next, the fiscal year will be 
changed to correspond with the calendar year. 

A certificate has been filed by the Edison Storage Battery 
Company showing that it has issued $1,998,200 additional capital 
stock. The issue is the outcome of a resolution by the company 
to increase the capitalization to $3,500,000. 


DIVIDENDS. 

Cape Breton Electric Company; semiannual $3 a share, on 
preferred, and an initial $1.50 a share on common, payable Novem- 
ber 1 to stock of record October 21. 

Commonwealth Edison Company: quarterly dividend of one 
and one-half per cent. payable November 1. 

Pacific Power and Light Company: an initial dividend of one 
and three-fourths per cent on the preferred stock, payable Novem- 
ber 1, to stock of record October 24. 

Sierra Pacific Electric Company; regular quarterly $1.50 a share 
on preferred, payable November 1 to stock of record October 21. 

West Penn Railways; quarterly dividend of one and one- 
quarter per cent, payable November 1. 


CLOSING BID PRICES FOR ELECTRICAL SECURITIES ON THE LEADING EX- 
CHANGES AS COMPARED WITH THE PREVIOUS WEEK. 
NEW YORK. 


Allis-ChalmerS COMMON ........... ccc ccc cece ccc teccccus 10 10 


Allis-Chalmers preferred ..........cccccccccnccccccccccces 33% 3414 
Amalgamated COpper ...sessssosorees ocnsaan ide ewh suns s 71 697% 
American Tel, & Cale. cowossas $4) Sab yaw edy poe gs va nd kena R4 R4 7% 
American Tel & Welccasice nc cess ener ec ci akoy bene. 139k, 137 
Brooklyn Rapid Transit .......sssseenessoesesossrsoesnn. 78% 78% 
General Electri sercscirre erer elec i anette bot SA eae wale 154% 154%, 
Interborough- Metropolitan COMMON ......ccc ccs c ce ececece 2256 223 
Interborough-Metropolitan preferred ......essasesesorso.. 5874 59 
Kings County Electric.......... ccc cece cece ccc ce eeeeeeecs 123 123 
Mackay Companies (Postal Tel. and Cables) common..... 93 95 
Mackay Companies (Postal Tel. and Cables) preferred.... 74 754 
Manhattan Elevated oes ose edie tae oe de woes ab boob rsono. 113% 114% 
Metropolitan Street Railwav...... ccc cece eee e ce eee #18 e178. 
New York & New Jersey Telephone.............eccceec0. 103 103 
Pacifice Tel- & Tel wiecacers/s arts iven Oe Sea a ae See we ane at 42% 40% 
Ue Ss. STOEL COMON aisen rs saa ira ereas a AEDE oes 7914 76% 
U. S. Steel preferred........ ccc cece cttw cee ect eecttnceeee 119% 119% 
Western UMOn =s 3 556d ee 8 aed Dewees Aik A oe eared W115 73% 
Westinghouse common © is4:50's 4.0505 esl oss wlan Wes duis Oooo 73% 723% 
Westinghouse preferred ......... ccc ccc cece ceca cece eeceee 120 T2 
‘Last price quoted, 
BOSTON. 

Oct. 24 
American. Vel & Tel e o sceri i oie nesr ee ee Boe oie 139% a 
Edison Elec, Tuminating.........ccccccccccccceccceccucce 264 262 
General Electri ococrerseere tiski CEEE is Calas eae bare eee 15414 154% 
Massachusetts Electric COMMOMN...........cc cece cee ee ceeee 20° 2014 
Massachusetts Electric preferred.......esusssssasasssseness 8414 844 
New England ."Telepnone i: sso cnes.c dace d here EMSS es GaWaG ee 13544 133% 
Western Tel. & Tel. common....... cc... cece ec cee wes 17 17 
Western Tel. & Tel. preferred. ............ ccc cc tee eee 88 85 

PHILADELPHIA. 

Oct. 24. Oct. 17. 
American Rallwavs) o6.4:h04053.50545 66 oak oh bo tak 6 ob awden 43 43 
Electric Company of America.... cc. ccc ccc ccc eee c ce ace 11% 115% 
Electric Storage Battery common............ccccecececes 49 5016 
Electric Storage Battery preferred...........ccccce ec cces 49 501 
Philadelphia Electric ...cccccceccecccecccensecccseeencers 15% 163; 
Philadelphia Rapid Transit.......ssasesssssseressossere.. 1814 19 
Philadelphia Traction ......asesessscssesssssossesesesese 8? 82 
Unlón Traction reee iea e oo a Re E OA E Rae a 42% 43 

CHICAGO. 

Oct. 24 Oct. 17 
Chicago Railways. Series! 1 soca erie ooudess dbase ies 73 70 
Chicago Railways, Series: 2 ys 2554 tesa e a ee a 183% 1732 
Chicago SUNWAY hate ws Serger aad oa Gee ots aa es ane Hoa Ne eld 514 514 
Chiciro Telephone mecece tesna oean Baca a a eas ea 120 120 
Commonwealth Edison ....esssonesosessereestrosesosseen 115 116%, 
Metropolitan Elevated common............ ccc eee eee ee ees 20 20 
Metropolitan Elevated preferred.......... 0... cece eee eee 69 69 
National Carbon COMMON....es.esessssepsssssssssseossers. 1261% 126 
National Carbon preferred.......... ccc eee cece ee tee ee aee 119 119 
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PERSONAL MENTION. 


GEORGE B. SPITLER, of Mt. Zion, Ill.. was elected treasurer 
of the Macon County Telephone Company, to succeed P. E. Kuhl, 
who resigned. 


CHARLES H. WALSH, manager of the Burlington, la., street- 
car and electric lighting company was recently married to Miss 
Mary Maloney of Chicago. 


ALEXANDER GRAHAM BELL was a guest at the first annual 
dinner of the Victorian Institute of Electrical Engineers, which 
took place on August 19 last. 


MRS. HARRY W. COX, relict of the well-known pioneer in 
X-ray work, who recently lost his life from injuries resulting from 
his researches with X-rays, has been awarded a grant of £150 by 
the British Government. 


W. F. CROSSLEY, of Denver, Colo., has been appointed mana- 
ger of the Central Union Telephone Company’s properties in 
Cairo, Ill., succeeding J. W. Hobbs, who has been transferred to 
the main office at Springfield, IH. 


C. O. BRANDEL, until recently with the engineering depart- 
ment of the National Electric Lamp Association, has lately be- 
come connected with the sales department of the Warren Electric 
Specialty Company, of Warren, O. 


EMANUEL ETIENNE, electrical contractor, of Fort William, 
Ont., is visiting in Chicago and will be here for the next three or 
four weeks. Mr. Etienne is considering the advisability of moving 
his business headquarters to this city. 


FRED. M. WELD, master mechanic of the Chicago, South 
Bend & Northern Indiana Railway Company, of South Bend, Ind., 
has resigned to take a position with the Birmingham Railway, 
Light and Power Company at Birmingham, Ala. 


P. W. SOTHMAN, chief engineer of the Hydroelectric Power 
Commission of Ontario, read a paper on October 21 before the 
Toronto Section of the American Institute of Electrical Engineers, 
which described the Toronto substation of the Commission. 


WILLIAM MARCONI, on the occasion of his recent trip to 
Buenos Aires, conducted some valuable experimentation on the 
use of kites in wireless telegraph work. It is reported that “strong” 
signals were transmitted and received at a radius of 3.500 miles. 


GEORGE WESTINGHOUSE was the guest of honor at the 
ninth annual banquet of the Westinghouse Air Brake Veteran 
Employees’ Association, recently held in Pittsburg, Pa. The date 
of the banquet was also Mr. Westinghouse’s sixty-fourth birthday. 


BELA GATI, electrical engineer, of Budapest, and engineer 
in chief and manager of the Royal Hungarian Telegraph and Tele- 
phone Experiment Station in that city, has arrived in New York 
for a prolonged tour of the United States to study American prac- 
tice in long-distance telephony, rapid cable telegraphy, and wireless 
telegraphy. Mr. Gati is a well-Known European expert in these and 
kindred subjects, and comes here direct from active pariicipation 
ih the second Telegraph and Telephone Conference held in Paris 
last month. 


PROF. M. DE CHATELAIN, of the Institute Polytechnique, 
Fussia, and president of the electrotechnical section of the Rus- 
sian Imperial Technical Society, has been inspecting the American 
hydroelectric plants and high-tension lines during the past sum- 
mer as a representative of the Russian Government. He sailed 
for Russia on October 18. Prof. Chatelain visited nearly all the 
important plants in the United States and Canada, and was much 
gratified by the opportunities extended for their inspection. He 
was an interested visitor at the New York Electrical Show on 
its opening day. 

LELAND HUME, general manager of the Cumberland Tele- 
phone & Telegraph Company, was, on October 17, the guest of 
honor at a banquet given at Nashville, Tenn., by the officers and 
heads of departments of the Company. The occasion was in cele- 
bration of his twenty-fifth year with the corporation. Mr. Hume 
started to work for the Cumberland Telephone & Telegraph Com- 
pany in 1885 in the capacity of clerk. In March, 1886, he was 
elected treasurer, from which position he was promoted to manager 
of the Memphis branch. Twenty years ago he was Selected as 
secretary and assistant general manager, later being promoted to 
the position which he now hel’s The watch presented to him 
at the termination of the recent banquet was a memento of the 
esteem in which he is held by his many friends. 


F. Z. MAGUIRE, of New York, is to be congratulated on his 
recovery from the long illness which occasioned his temporary 
withdrawal from business over a year ago. He recently remarked 
in connection with his return to active work: “I am returning 
to my work with considerable pleasure and am very glad to be 
back. I have already opened an office in Baltimore, which has 
been in contemplation by me for a long time. I will not reopen my 
Wall Street office for at least a year, although I expect to spend 
part of my time in New York.” Mr. Maguire has been largely in- 
terested in the development of numerous electrical and other kin- 
dred propositions and has done business for many years in New 
York and London. About the last piece of business he, with some 
associates, accomplished before his illness was the successful 
launching of the Blaugas Company, which is a five-million-dollar 
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corporation, numbering among its directors Comre Benedict, Theo- 
dore N. Vail, Theodore Shonts, Judge Gary and a number of other 
prominent men. 


OBITUARY. 


EDWARD J. MURPHY, superintendent of the Stock Quota- 
tiois Telegraph Company, with which he had been connected for 
twenty-five vears, died on October 19, at his home in New York 
City. Mr. Murphy was forty-nine years of age at the time of his 
death. 


GEN. THOMAS THOMPSON ECKERT, former president of the 
Western Union Telegraph Company, died on October 20 at his 
summer home, West End, Long Branch, N. J. He was in good 
health up to a few weeks before his death, having entirely recov- 
ered from his recent iliness. General Eckert was born in St. Clairs- 
ville, O., eighty-five years ago, and spent his boyhood on his fath- 
er's farm. Catching the enthusiasm of the telegraph, he went to 
Wheeling, W. Va., against the wishes of his parents, to enter a 
newly-opened telegraph office there. Failing in this he went to 
New York, after many difficulties, and learned telegraphy in tke 
office of Morse’s telegraph company in the Astor House, After the 
problems of the telegraph had been mastered Eckert returned to 
Ohio, where he supervised the Fort Wayne railroad extension, 
then the new extension of the Western Union line. In 1859 his 
restless nature led him to seek new adventures in the supposed 
gold fields of North Carolina. Driven back from there to the 
North by the breaking out of the Civil War, he was placed in 
charge of the military telegraph lines. Later he was chosen Assist- 
ant Secretary of War and was also made Brigadier General. It is 
said that he enjoyed the confidence of President Lincoln and Sec- 
retary Stanton to a greater extent than any other person at that 
time in the service. General Eckert returned to the Western Union 
company at the period of its greatest expansion, when it was 
absorbing companies which had formerly been keen rivals. In the 
early part of 1870, in the position of general superintendent of the 
company, his strong personality and diplomacy were shown by the 
manner in which he handled the strike of the Telegraphers’ Pro- 
tective League. During the fight between the Western Union and 
the Atlantic & Pacific companies, he was elected president of the 
latter, and was in 1893 made president of the Western Union. Gen- 
eral Eckert was buried at New York in the $80,000 vault which he 
built under old St. Patrick’s Cathedral at Mulberry and Mott 
streets. The honorary pallbearers were Andrew Carnegie, R. M. 
Galloway, Thomas H. Hubbard, Edward Murphy, Jr., Dr. John B. 
McMahon, Albert B. Chandler, David Homer Bates, Charles A. 
Tinker, James Merrihew, P. J. Casey and William S. Hawk. Gen- 
eral Eckert is survived by two sons, Clendenin and Thomas Thomp- 
son, Jr. 


LEGAL NOTES. 


TELEPHONE COMPANY A PUBLIC SERVANT.—A tele- 
phone company in devoting its property to a use in which the 
public has an interest becomes a public servant, and is bound to 
serve the public impartially. It is like common carriers in that 
it is bound to serve those applying to it impartially and upon 
equal terms. A telephone company, being a public servant, can- 
not refuse to serve any one of the public in that capacity in which 
it has undertaken to serve the public when such one offers to 
pay its rates and comply with its reasonable rules and regulations. 
It cannot refuse to serve him until he pays a debt contracted for 
services rendered in the past. For the present service it has a 
right to demand no more than the rate of charge fixed for such 
services. Should a telephone company incur a penalty by refusing 
to rent or render service, it can prevent the increase thereof by 
renting or Offering to rent the telephone, or rendering, or offering 
to render, the service.—Supreme court of Arkansas in Danaher Vs. 
Southwestern Telegraph & Telephone Co., 127 S. W, 963. 


SEPARATE FRANCHISE NECESSARY FOR SURFACE 
LINES.—The Court of Appeals of New York, in a decision handed 
down recently in the action of the Long Island Railroad Company 
against the city of New York, held in substance that the company 
may not use the same franchise for maintaining a surface line 
when operating both an elevated and underground railway. The 
railroad claimed title to a thirty-foot strip of land on Atlantic Ave 
nue in the borough of Brooklyn, in which its railroad is now oper- 
ated partly in depressed tunnels and elevated structures. By right 
of such alleged ownership the company laid its tracks upon the sur- 
face of the strip, over the depressed tunnels and under the elevated 
structures at great expense. The city threatened to remove the 
surface tracks as an unlawful obstruction of the highway and the 
company procured an injunction restraining any interference with 
its line. The city demurred to the complaint on the ground that 
it did not state facts sufficient to constitute a cause of action, and its 
contention was upheld in the lower courts and now in the highest 
court in the state. In 1885 an agreement was made by which the 
railroads agreed to convey the strip of land in question to the 
city of Brooklyn and receive an easement to use and occupy the 
strip. It was claimed by the city that the company was already 
occupying the land for the purpose of operating a railroad under ar 
franchise and that its attempted use of the surface of the stree 
was unlawful as an exercise without authority and an interference 
with the public use of the street. 
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POINTS WITH REFERENCE TO PAYMENT AND COLLEC- 
TION OF TELEPHONE BILLS.—If a subscriber paid for the month 
of March, the court of civil appeals of Texas says that the contract 
was renewed for that month, and, if he tendered the $2 for April 
when it became due, and the $2 for May, when it became due, the 
company had no right to refuse him service for those months be- 
cause he owed for the month of February. The contract gave it 
no such right ,and, if it did, the court does not think a public serv- 
ice corporation of this kind could refuse to furnish service to any 
one who offered to pay the legal or customary charge for such serv- 
ice on the ground that such person owed the corporation for past 
services which he had refused or failed to pay. But an offer to 
pay the lineman was ineffectual as a tender of the amount due for 
May, as the lineman was not authorized to receive the money for 
the company, and therefore a tender to him was not a tender to 
the company. The company was not required by its contract to send 
to the subscriber’s place of business to collect the amount due by 
him, but, if it agreed to send there for the money, it waived the 
right to require payment at its office. and, if he left the money for 
the May rent at that place under such agreement with the company. 
that was a sufficient compliance with his contract to entitled him 
to telephone service for that month. There was evidence to the 
effect that the company had at times sent collectors to the places 
of business of the users of its telephones for the purpose of col- 
lecting the telephone rent, but the evidence was not sufficient to 
establish a custom of that kind binding upon the company.—South- 
western Telegraph & Telephone Co. vs. Luckett, 127 S. W. 856. 


NEW PUBLICATIONS. 


PENNSYLVANIA ENGINEERING BULLETIN.—The Engineer- 
ing Experiment Station of the Pennsylvania State College has begun 
the publication of a bulletin, the first number of which has appeared 
under date of June 1, 1910. It contains “Purpose and Work of the 
Engineering Experiment Station,” “The Eftects of Wave Form on 
Incandescent Lamps,” by C. L. Kinsloe, and “Practical Suggestions 
for the Construction of Concrete Floors.” by E. D. Walker. 


HIGH EFFICIENCY LAMPS.—The National Electric Lamp As- 
sociation has published in bulletin form a paper entitled “High 
Efficiency Lamps—The Effect on the Cost of Light at the Central 
Station,” which was read by S. E. Doane, chief engineer of the 
engineering department of the National Electric Lamp Association 
before the National Electric Light Association at its thirty-third 
convention in St. Louis, Mo., May, 1910. This paper gives a criti- 
ca analysis of the effect of high-efficiency lamps on the cost 
of light and gives a description of a method of charging based 
upon some very radical and logical assumptions. In addition to 
the reprint of the paper there are several editorials which have 
been taken from the leading technical papers. 


TWO NEW NATIONAL ELECTRIC LAMP ASSOCIATION 
BULLETINS. The Engineering Department of the National Elec- 
tric Lamp Association has just issued two Bulletins; one entitled 
“Mazda Multinle Lamps” (Bulletin 13) and the other “Hylo-Eco- 
nomical Turn-Down Electric Lamps” (Bulletin 14). Bulletin 13 con- 
tains practical information and technical data on Mazda Multiple 
Lamps for use on 100-125 volts and 200-250 volts. It has three tables 
and fourteen cuts. Besides listing and illustrating a number of 
the lamps considerable data are given on the operation, performance 
and characteristics of Mazda multiple lamps. Bulletin 14 describes 
that unique electric lighting device, the turn-down lamp. The 
principle on which these lamps operate is fully explained and il- 
lustrated by means of diagrams. The Bulletin contains one table 
and twelve cuts. Either or both of the above bulletins will be 
furnished gratis to parties requesting them by the Engineering 
Department of the National Electric Lamp Association, 4411 Hough 
Avenue, Cleveland. O. 


PROPOSALS. 


TROLLEY SYSTEM, INVERCARGILL, N. Z.—Tenders are 
asked for the manufacture, supply and delivery of a complete elec- 
tric trolley system for the above town. Contracts will be divided 
into a number of sections as are indicated in the advertising pages 
of this issue. Specifications may be seen at the offices of R. W. 
Hunt & Company, 1121 Rookery Building, Chicago, and R. W. 
Cameron & Company, No. 23 South William Street, New York City. 


POST OFFICE, LEWISTON, IDAHO.—The office of the Super- 
vising Architect, Washington, D. C., will receive sealed bids until 
November 22 for the construction complete (including plumbing, 
gas piping, heating apparatus, electric conduits and wiring) of the 
United States Post Office at Lewiston, Idaho, in accordance with 
‘drawings and specification, copies of which may be obtained from 
the custodian of site at Lewiston, Idaho, or at the Supervising 
Architect’s office. 


_ POST OFFICE, EAGLE PASS, TEX.—The office of the Super- 
vising Architect, Washington, D. C., will receive sealed bids until 
November 19 for the construction, (including plumbing, gas piping, 
heating apparatus, electric conduits and wiring) of the United 
States post office and custom house at Eagle Pass, Tex., in accord- 
ance with drawings and specifications, copies of which may be had 
at the office of the Custodian of the site at Eagle Pass, or at the 
Supervising Architect's office. 
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INDUSTRIAL ITEMS. 


W. N. MATTHEWS & BROTHER, St. Louis, Mo., are mailing 
slips advertising Matthews’ guy anchors, cable rollers, bridle rings, 
and the new 567 wrench. The latter is for use with Matthews 
guy anchors. A folder enclosed with the slips illustrates the 
Matthews two-bolt guy clamp. This clamp is so arranged as to 
prevent slipping of the guy wire, and is very easily attached. 


THE D. & W. FUSE COMPANY, Providence, R. I., has put 
upon the market a new magnetic chuck for use with direct current 
only. The coils are wound with ‘Deltabeston” wire, which will with- 
stand prolonged overheating and can be made up in any number 
of units. The chuck was shown for the first time at the recent 
convention of the American Street & Interurban Railway Associa- 
tion at Atlantic City. 


THE ELECTRIC STORAGE BATTERY COMPANY, Philadel- 
phia, Pa., recently issued to the trade copies of Bulletin No. 126 
and No. 127. The first describes an oil insulator devised for the 
insulation of batteries. Bulletin No. 127 gives a description of the 
automatic regulating apparatus designed and manufactured by the 
Company. A wiring diagram, illustrations of the apparatus and 
curves taken with and without the average adjusters are shown. 
The automatic current stop is also shown. 


PARTRICK, CARTER & WILKINS COMPANY, Philadelphia. 
Pa., has distributed catalog No. 25. dealing with its line of elec- 
trical house goods and supplies. The company furnishes annun- 
ciator and alarm systemis for cash calls, salesman calls, and other 
uses. These will be made to fit any special cases, and the com- 
pany solicits information regarding systems of this kind which are 
contemplated. Especial attention is called in the catalog to the 
patent needle annunciator, which has already found a very wide 
use, 

THE WESTINGHOUSE ELECTRIC & MANUFACTURING 
COMPANY, Pittsburg, Pa., has recently received an order from the 
Public Service Electric Company for two 5,000-kilovolt-ampere, 
13.200-volt, three-phase, sixty-cycle, 1,800 revolutions-per-minute 
turbo-generators. These will be installed in the new power house 
of the Public Service Company at Perth Amboy, N. J. The Westing- 
house Company has also entered the order of the Utica Gas & Elec- 
tric Company, of Utica, N. Y., for two 1,000-kilovolt-ampere, self- 
cooled tubular type transformers. 


THE IDEAL ELECTRIC & MANUFACTURING COMPANY, of 
Mansfield, O.. announces that the Machinery & Supply Company. 
of No. 61 Fremont Street, San Francisco, Cal.. has been appointed 
its Western Agent. The Machinery & Supply Company now car- 
ries a full line of “Ideal” apparatus covering the principal sizes. 
This line includes alternating and direct-current generators, in- 
duction motors, both of the slip-ring and squirrel-cage types, special 
direct-current and alternating-current elevator motors and also a 
complete line of direct-current motors. 


THE WESCO SUPPLY COMPANY, St. Louis, Mo., announces 
that its new general supply catalog No. 150 is being distributed to 
the trade. The book contains 1,400 pages, covers every department, 
including general supplies, electrical novelties, street railway ma- 
terial, etc., and js one of the most complete catalogs of electrical 
supplies issued. The company also announces that it is erecting 
a new building on the corner of Eighth Street and Clark Avenue, 
St. Louis, Mo. The building will be an exact duplicate of the pres- 
ent one at Seventh Street and Clark Avenue. 

THE BRISTOL COMPANY, Waterbury, Conn.. recently pub- 
lished an illustrated index of the Bristol recording instruments for 
pressure, temperature and electricity. The booklet is not intended 
as a catalog, but is simply a series of illustrations of the most 
important Bristol instruments with partial explanation of each in- 
strument and its applications. A brief history of the company is 
included, mention being made of the first recording instruments, 
put out in 1889, and the various steps in the development being 
traced. Throughout the booklet the illustrations are excellent, the 
fine grade of paper used adding much to their attractiveness. 


MASCHINENFABRIK OERLIKON, Zurich, Switzerland, has 
issued a number of pamphlets describing hydroelectric generating 
stations at Schaffhausen and Cervara, and the transmission lines 
connecting the latter with Narni and distributing power through 
the Canton of Schaffhausen. They have also issued a number of 
circulars dealing with transformer towers, oil-immersed transform- 
ers, railway controllers, railway motors, motors with vertical shafts, 
waterproof three-phase motors, and electric melting furnaces. Bul- 
letins Nos. 60 to 63 give figures Of performance for the Freiburg- 
Murten-Ins and the Sernftal railways, and descriptions of motors 
for spinning machinery, regulators for induction motors, and alter- 
nating-current locomotives. 


THE GENERAL ELECTRIC COMPANY, Schenectady. N. Y., 
announces that several new contracts for apparatus have been se- 
cured. Among these is a seven-panel switchboard for the Indiana 
Steel Company, at Gary, Ind. The entire controlling equipment 
will also be supplied by the General Electric Company. The Com- 
pany is also supplying sixteen series mercury-arc rectifier outfits 
to the Union Light & Power Company, of St. Louis. These are in 
addition to a set of eight which were installed about a year ago. 
The Long Beach, Cal., station of the Southern California’ Edison 
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Company has ordered of the company a large switchboard to con- 
trol one 15,000-kilovolt-ampere 11,000-volt turbo-generator; three 
2,000 kilowatt, 11,000-volt Iocal feeders; two 11,000-35,000 to 70,- 
sae 6,000-kilowatt stepup transformers and two 70,000-volt outgoing 
ines. 


THE WESTERN ELECTRIC COMPANY has issued Bulletin 
No. 1020 describing magneto multiple switchboards of the No. 
1800 sectional type. The flexiblity of operation and ease of increase 
in size of these switchboards make them especially adaptable for 
small but rapidly growing telephone systems. The bulletin, which 
is illustrated with many photographs, contains a detailed descrip- 
tion of the line circuit apparatus, paying attention both to com- 
bined jacks and signals and the line drops. A list of the apparatus 
required, with different varieties of cord circuits, is given, and 
other sections are devoted to a description of the operator's tele- 
phone circuit and its apparatus, the ringing and night alarm cir- 
cuits and apparatus, wiring and cabling and line terminal arrange- 
ment. The switchboard units are described, as well as methods of 
assembling these units. 


THE WAVERLEY COMPANY, Indianapolis, Ind., has issued its 
1911 catalog, which is unusually handsome and artistic. The cat- 
alog is 9 by 14 inches in size, printed on heavy enamel paper and 
bound in imported hand-made cover stock of a rich mottled brown. 
On the second cover page is mounted a photogravure representing 
a Waverley open carriage driven by a winsome little girl of four 
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in one of the most beautiful parks 6f Los Angeles, the brown tones: 
of the photogravure on Japanese vellum harmonizing with the 
cover stock. The illustrations include thirteen full page half tones 
representing Waverley 1911 Models, with backgrounds illustrating 
prominent buildings and park scenes in the leading American 
cities. These backgrounds have been ruled down by a new 
process of half-tone work in such a manner that the cars stand 
out with unusual prominence and give the effect of two separate 
printings in gray and black. In addition to these thirteen pages 
there is a high-light half-tone on page nineteen, a ghost picture on 
page twenty-one. There are also two-toned half-tones, each of 
which is a successful handling of a difficult problem. The com- 
position and press work are as praiseworthy as the illustrations, 
while the initials and printer’s ornaments, though sparingly used, 
add much to the artistic effect of the whole. i 


DATES AHEAD. 

American Association of Electric Motor Manufacturers. 
annual meeting, Chicago, November 14-16. 

Alabama Light and Traction Association. Annual meeting, An- 
niston, Ala., November 21-23. 

American Physical Society. 
November 25 and 26. 

American Association for the Advancement of Science, and 
affiliated societies. Minneapolis, Minn., December 27-31. 


Semi- 


Annual meeting, Chicago, Ill... 


RECORD OF ELECTRICAL PATENTS. 


Issued (United States Patent Office) October 18, r910. 


972,798. SPARK-PLUG. George Baehr, McKeesport, Pa. Filed 
Aug. 24, 1909. A spark device for gas-engine cylinders includ- 
ing inner and outer heads provided with aligned openings has 
a fixed electrode carried by the inner head, a movable elec- 
trode working in the opening in the inner head, a solenoid 
carried by the outer head and lying at the outer side thereof, 
and means co-operating with the solenoid and the movable 
electrode for actuating the latter and passing through the open- 
ing in the outer head. 


972,799. BRUSH-HOLDER FOR DYNAMO-ELECTRIC MACHINES. 
Herbert A. Balcome, Jamaica Plains, Mass., assignor to B. F. 
Sturtevant Company, Boston, Mass. Filed March 19, 1902. The 
brusa holder comprises a stationary member, a movable mem- 
ber mounted to slide thereon provided with an open-sided 
socket to receive a brush of greater width than the stationary 
or movable member, means for frictionally clamping the brush 
in the socket and a feed screw bearing against the end of the 
brush. 

972,811. CIGAR-LIGHTER. John W. Burnett, Cambridge, Mass., 
assignor of one-half to William K. Mason, Cambridge, Mass. 
Filed April 13, 1910. There is a time device included for auto- 
matically breaking the circuit after a predetermined time. 


972.814. ELECTRICAL RELAY. John F. Cadell, Baltimore, Md.. 
assignor to The North Electric Company, Cleveland, Ohio. Filed 
Oct. 29, 1907. An electrical relay comprises an electromagnet 
provided with a central core, an L-shaped return bar having 
an opening secured to the core at one end of the magnet and 
having one arm extending above the latter, a pivoted armature 
secured on the return bar at the other end of the magnet, 
parallel rows of contact-springs carried by the return bar and 
a pressure bar loosely carried on the armature and having a 
reduced portion adapted to pass through the opening and tc 
engage one of the rows and contacts to force the latter into 
ccentact with another row. 

972.838. ELECTRIC WELDING-MACHINE. Sebastian Ziani de 
Ferranti, Grindleford Bridge, near Sheffield, England. Original 
application filed Dec. 15, 1905. Divided and this application 
filed Feb. 18, 1907. A machine for attaching turbine blades to 
a carrying element. 

972.839. TELEPHONE ATTACHMENT. Willard C. Fisk and 
Harry L. White, Orofino, Idaho. Filed April 14, 1910. The 
attachment consists of an interrupting device connected with 
the telephone circuit, means connecting the device to the tele- 
phone receiver hook, and means to prevent the telephone cir- 
cuit from being opened until the interrupting device has oper- 
ated. 

972.840. FIRE-ALARM. John E, W. Fogal, Arthur M. Crichton, 
and Archie C. Mowry, Quincy, lll., assignors to Quincy Eleva- 
tor Gate Company, Quincy, Ill. Filed Feb. 18, 1909. A electric 
signal system. 

972.845. SAFETY-BRAKE AND LOCK-SWITCH MECHANISM FOR 
ELECTRIC AUTOMOBILES. Oliver P. Fritchle, Denver, Colo. 
assignor to The Fritchle Automobile and Battery Company, 
Denver, Colo. Filed Dec. 27. 1909. A safety device for electric 
automobiles comprises a switch arm, a-spring-pressed hook en- 
gaging the arm, a controller mechanism having a handle and 
connections therefor to disengage the hook when the control- 
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ler is in off position, a brake-setting device, an operating rod 
therefor, and an arm connected to this rod to operate the 
switch arm to open the switch. 


972,850. ROTARY FIELD MEMBER OF DYNAMO-ELECTRIC MA- 
CHINES. Alexander M. Gray, Milwaukee, Wis., assignor to 
Allis-Chalmers Company.’ Filed May 13, 1909. The construc- 
tion permits of forced air ventilation of the rotor. 


972,874. SELF-ACTING TELEPHONIC LINE-CONNECTING SYS- 
TEM. Bernhard Kugelmann, Bad Kissengen, Germany. Filed 
June 12, 1907. For each group of subscribers’ lines there are 
a number of preselectors, each comprising a traveling contact 
device and arranged to engage with a subscriber’s line. 


972,877. ELECTRIC-SIGN LETTER. Frederick Hurst Lansdell. 
Atlanta, Ga. Filed Nov. 20, 1909. A sign character comprises 
a support, a hollow character mounted thereon and having 
its face provided with openings and closely arranged apertures 
between adjacent openings, and Jamps secured in the character 
with portions protruding out of the openings, the openings be- 
ing larger in diameter than the protruding portions of the 
lamps to leave annular spaces around the lamps. 


972,892. RECTIFIER. William Meyer, Chicago, Ill. Filed March 
30, 1908. A chemical rectifier is interposed in an alternating 
current circuit for transforming the alternating current into 4 
direct current, means are interposed in the alternating-current 
circuit for causing the current curve to approach the true sine 
curve; and an asymmetric cell is shunted across the conductors 
of the direct-current circuit of the rectifier, the last-mentioned 
cell having an aluminum anode, 


972,893. MANUFACTURE OF FILAMENTS FOR ILLUMINATING 
AND HEATING PURPOSES. Georges Michaud and Eugène 
Delasson, Montreuil, Seine, France. Filed May 6, 1908. The 
process of manufacturing incandescing filaments consists iD 
agglomerating material, forming the same into a filament, sub- 
jecting the filament to the action of a gaseous flame whereby 
an initial fusion is produced, and afterward subjecting the 
filament to the heat from an electric arc. 


972,929. DYNAMO-ELECTRIC MACHINE. Charles E. Search, Mil- 
waukee, Wis., assignor to Allis-Chalmers Company. Filed 
March 27, 1909. An inclosing housing comprises a yoke oF 
main portion and an end cover, and means carried by the end 
cover securing the latter to the yoke, the end cover being adapt- 
ed to be turned through any angle with respect to the yoke 
and having a manhole through which access may be had to 
different parts of the interior of the housing. 

ELECTROLYTIC DECOMPOSITION OF SOLUTIONS. 
Clinton P. Townsend, Washington, D. C., assignor to The De- 
velopment and Funding Company, New York, N. Y. Filed 
April 12, 1902. Renewed March 9, 1909. The process of elec- 
trolyzing solutions consists in passing an electric current 
through the solution and a diaphragm to an electrode and Te 
oe a product of electrolysis by means of a non-saponify- 
ng oil. 

972,950. COIL. Anton Voegtle, Harry C. Lea, and Richard H. 
Mia Sharpsburg, Pa. Filed June 17, 1909, An induction 
coil. 


972,956. TERMINAI-PLUG RECEPTACLE. John E. Ward. ie 
York, N. Y., assignor to Ward, Equipment Company, New Yor% 
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N. Y. Filed July 9, 1909. A terminal plug receptacle for rail- 
way cars comprises a bracket, a casing pivoted to the bracket 
so as to swing horizontally when in position on the car, elec- 
trodes, and a frame within the casing to support the electrodes. 


972,962. SERVICE-METER SYSTEM. Alfred H. Weiss, Chicago, 
Ill., assignor to Kellogg Switchboard & Supply Company, Chi- 
cago, Ill. Filed Nov. 29, 1907. A telephone meter. 


972,963. ELECTRICAL FUSE. Allen West, Westminster, London, 
England. Filed Dec. 4, 1909. A fuse carrier is formed with 
side lugs at the top and bottom from insulating material all in 
one piece, and having a contact cheek or cheeks disposed with- 
in the lugs, and with a spring adapted to press same outward 
and means for limiting their outward travel. 


972,964. THERMIC CIRCUIT-CLOSER FOR ELECTROMAGNETIC 
APPARATUS. Garrett White, Chapel Hill, Tenn., assignor of 
one-half to William B. Neely, Chapel Hill, Tenn. Filed Sept. 2, 
1909. A thermic circuit closer far an electric circuit has an 
open-topped glass tube constructed with a mercury-chamber ex- 
pansion near its lower end, a lining of a material absorbent 
of dampness and nonabsorbent to mercury within the main 
body of the tube including its upper end, a lower contact wire 
sealed within the lower end of the tube, and an endwise mov- 
able needle extending into the upper end of the lined tube, the 
expansion and the lower end of the lined portion of the tube 
being occupied by mercury. 

972,986. PLURAL LAMP-SOCKET. Reuben B. Benjamin, Chi- 
cago, Ill., assignor to Benjamin Ele¢tric Manufacturing Com- 
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pany, Chicago, Ill. Filed March 27, 1907. The socket includes 
a baseplate, a cover carried by this plate, lamp-receiving sock- 
ets extending through the cover and sustained thereby, contact- 
plates within the cover and sustained by the lamp-receiving 
sockets, and lamp-terminal-engaging means associated with 
each of the sockets and electrically connected with the con- 
tact-plates. 

972,987. PLURAL LAMP-SOCKET. Reuben B. Benjamin, Chi- 
cago, Ill., assignor to Benjamin Electric Manufacturing Com- 
pany, Chicago, Ill. Filed April 11, 1907. Similar to the pre- 
ceding. 

972,988. INDICATING MEANS FOR PARTY-LINE TELEPHONES. 
James H. Blythe, Denver, Colo. Filed June 24, 1907. A device 
for indicating the condition of party-line telephones consists 
of an indicating member, a disk having a recess on the 
periphery of its inner face for actuating the indicating mem- 
ber, and suitable means for actuating the disk. 


972,994. INSULATOR. John H. Campbell, Ripley, O. Filed No- 
vember 23, 1904. Renewed February 25, 1910. The insulator 
comprises a head portion to which the wire is attached, a pin 
(forming means of attachment to a support), a groove in the 
lower part of the head, and a bead on the cross arm, over 
which the head fits. 

972,999. ELECTRIC REVERSING-SWITCH. John F. Cavanagh, 
Providence, R. I., assignor of three-fourths to Lindsley and 
Allen Electric Company, Providence, R. I. Filed November 5, 
1908. The switch comprises a circuit having contact termi- 
nals, an arm mounted to swing between the terminals and pro- 
vided with contacts, and means for automatically shifting the 
contacts each time the arm is swung, whereby the current 
is reversed through the circuit. 


973,000. RESISTANCE-GRID. Herbert W. Cheney, Milwaukee, Wis., 
assignor to Allis-Chalmers Company. Filed December 26, 1908. 
A resistance-grid comprises a conductor having end turns out 
of alinement, and an insulated reinforcing bar located between 
these turns. 

973,014. ELECTRIC-LAMP FIXTURE. Perry E. Doolittle, Toronto, 
Ontario, Canada, assignor to Doolittle Rim Company, Ltd. 
Filed December 21, 1908. An electric-lamp-adjusting fixture 
has a rotatable drum, a coiled winding spring therefor, a 
pendent lamp-carrying cord passing over the drum and carried 
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by and following the convolutions of the spring, and means to 
hold the drum inoperative, 


973,030. AUTOMATIC GAS-IGNITER AND SAFETY DEVICE. 
Eugene E. Gerald, Baltimore, Md. Filed January 22, 1910. An 
electric circuit is closed by the opening of the valve. 


973,037. ROTOR FOR HIGH-FREQUENCY ALTERNATING-CUR- . 
RENT MACHINES. Albert E. Guy, Trenton, N. J., assignor 
to De Laval Steam Turbine Company, New York, N. Y. Filed 
April 10, 1909. An inductor rotor comprises a disk having pro- 
jecting teeth of magnetic material, certain of such teeth hav- 
ing projections bridging the spaces between the teeth, and 
fee pieces between the teeth and held therein by the pro- 
jections. 


973,050. LAMP. Gottlieb Keller, New York, N. Y. Filed June 12, 
1907. Renewed February 18, 1910. A lamp comprises a globe 
having its open neck provided with a threaded collar, a threaded 
Sleeve screwing in the collar and having an outwardly er- 
tending flange, an electric lamp within the globe and having its 
socket extending through the sleeve, a reflector surrounding 
the globe and on which the flange is seated, and a clamp engag- 
ne ea aa and the socket to support the reflector from 

e socket. 


973,089. ELECTRIC HEATER. Henry C. Walter, Wilkinsburg, Pa. 
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Filed October 11, 1909. An electric heater for car windows 
and the like has a body part comprising a sheet of mica and 
a connected resistance coil, and means for attaching the heater 
to the window, whereby it will lie against the usual pane 
thereof. 

973,096. PLUG-SWITCH. Frederick B. Adam, St. Louis, Mo., 
assignor to Frank Adam Electric Company, St. Louis, Mo. 
Filed December 20, 1909. A plug switch has a contact that 
comprises a part to which the conductor is connected, and a 
plurality of movable wings or arms connected to this part and 
having their free ends lapping over each other, the wings being 
provided with bent portions that co-operate with each other 
to form a split sleeve which completely surrounds the plug 
of the switch. 

973,152. ELECTRICAL MEASURING INSTRUMENT. Maurice J. 
Wohl, New York, and Harry Hertzberg, Brooklyn, N. Y., as- 
signors to Abbot A. Low, Horseshoe, N. Y., Maurice J. Wohl, 
New York, and Harry Hertzberg, Brooklyn, N. Y., trustees. 
Filed November 26, 1907. A current-carrying member is pro- 
vided with an offset, and an automatic slack take-up com- 
prises a torsion spring co-operating with this member and sup- 
porting if mechanically from sagging. 


973,154. SIGNAL SYSTEM. Robert S. Woods, Los Angeles, Cal. 
Filed July 19, 1909. An electric alarm system. i 


973,157. INCANDESCENT LAMP. Delo Hoke Bering, Pittsburg, 
Pa. Filed November 13, 1909. A multiple-filament lamp with 
special filament-feeder system. 


973,171. PROCESS OF TREATING BARIUM CHLORIDE AND 
STRONTIUM CHLORIDE FOR PRODUCING CHLORINE AND 
HYDROXIDE OF THE SAID METALS. Adolf Clemm, Mann- 
heim, Germany. Filed March 11, 1910. The process of treat- 
ing an alkaline earth metal chloride for producing chlorine 
and the corresponding hydroxide by electrolysis, comprises 
subjecting the solution of such chloride to a partial electrolysis 
until the solution of the chloride is nearly saturated with the 
corresponding hydroxide, withdrawing the solution, and cool- 
ing the withdrawn solution and thereby crystallizing the 
hydroxide. T 

973,198. TELEPHONE-RECEIVER HOLDER. John F. Hines, Pitts- 
burg, Pa. Filed November 18, 1909. A device clamping to 
telephone pedestal. > 


a 
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973,199. CLUSTER-SOCKET. Delos Holden, Upper Montclair, 
N. J., assignor to John H. Dale, New York, N. Y. Filed March 
16, 1908. Comprises a rigid metallic ring, and a plurality of 
insulating blocks, threaded shells and center contacts carried 
thereby, the center contact for each shell being in electrical 
connection with the ring. 


‘973.204. INSULATING SYSTEM FOR HIGH-POTENTIAL ELEC- 
TRIC CONDUCTORS. Fred M. Locke, Victor, N. Y., assignor 
to the Locke Insulator Manufacturing Company, Victor, N. Y. 
Filed August 27, 1908. A system of insulation for high-poten- 
tial electric conductors comprises a series of insulators arranged 
in superposed sequence some distance apart, supports at 
opposite ends of the series, connections between the supports 
and adjacent insulators whereby the insulators may turn with 
respect to the supports, separate connections between adjacent 
ends of the insulators whereby each insulator is free to turn, 
and a seat for a conductor on one of the last-named connec- 
tions and between the supports. 


‘973,216. ELECTROMECHANICAL DEVICE. George H. Rowe, 
Berwyn, Ill, assignor to Electro-Magnetic Tool Company, Chi- 
cago, Ill. Filed October 17, 1908. The device comprises a coil, 
an iron yoke surrounding the coil, a field core slidable within 
the. coi] and in contact with parts of the iron yoke, an arma- 
ture within the field core, and means for reciprocating the 
field core. 


973,235. ILLUMINATING DEVICE AND REFLECTOR. 
Taussig, Chicago, Ill. Filed November 6, 1909. 
and reflector for show cases. 

‘973,250. ELECTRIC FUSE. Irvin E. Barricklow, Antioch, Cal. 
Filed February 10, 1910. The fuse includes a casing provided 
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with an opening, a cover for the opening, a fusible element 
in the casing, and a tubular retainer for the cover removable 
from the casing. 


‘973,257. INDICATING-SWITCH. Ralph C. Browne, Salem, Mass., 
assignor to Browne Apparatus Company, Salem, Mass. Filed 
November 19, 1906. An indicating snap switch comprises a 
rotary arbor, terminals, a sonorous body, and means carried 
by the arbor to both connect the terminals and cause the 
sonorous body to emit an audible signal. 


973,322. THROW-OUT SWITCH. Wilson H. Tucker and William 
F. Waddell, New York, N. Y. Filed March 10, 1909. An auto- 
matic electric cut-out switch. 


973.334. INDICATOR FOR CARS. William D. Baldwin, New York, 
and August Sundh, Yonkers, N. Y. Filed January 16, 1905. 
In combination with a plurality of cars are: an indicator for 
each car, electromechanical devices for actuating such indi- 
catorg in one direction, additional electromechanical devices 
for actuating the indicators in the reverse direction, an elec- 
tric circuit in which the devices are included, a reversing 
switch on each car, and an automatic circuit-closer for each 
car. 


973.335. AUTOMATIC STOP MECHANISM. Charles S. Batdorf, 
Brooklyn, N. Y., assignor to Automatic Coin-Wrapping Machine 
Company, New York, N. Y. Filed October 19, 1908. An auto- 
matic stop mechanism for electric power-driven machines com- 
prises a power circuit and electrical connections controlling the 
power circuit, the connections being so arranged adjacent to 
the machine that displacement of an article or articles of con- 
ductive character being Operated upon thereby and the lodging 
thereof across the connections will serve to close the connec- 
tions and open the power circuit. 


973.340. RINGING-MACHINE. James E. Burge, Lincoln. Neb. 
Filed December 6, 1907. A frame structure for pole changers. 
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973,362. ELECTRIC SWITCH. Ernest K. Mackintosh and Ezekiel 
A. Smith, Washington, D. C. Filed December 16, 1909. A float- 
controlled switch. 


973,409. INSULATED HANGER. Edward Crabbe, Seattle, Wash. 
Filed February 19, 1910. A hanger or support for electric wires 
comprises a block having a circumferential groove, a yoke pro- 
jecting from the block and spanning the groove, and a support 
having an involute spiral with which the yoke is designed to 
engage. 


973,447. TIMER AND DISTRIBUTER. Thomas H. McQuown, Cam. 
bridge, Mass., assignor to Monitor Manufacturing Company, 
Boston, Mass. Filed June 21, 1907. An electric circuit-breaker. 


973,464. SPARK-PLUG. Vincent C. de Ybarrondo, Los Angeles, 
Cal. Original application filed May 20, 1907. Divided and this 
application filed February 27, 1908. Includes a renewable ter- 
minal. 

REISSUE. 


13,158. ELECTRIC LAMP. David D. Lockwood, Bridgeport, Conn. 
Filed August 17, 1910. Original No. 932,621, dated August 31, 
1909. An electric lamp includes a reflector, supporting means 
for the reflector, a shade movably supported from the reflector, 
and means for holding the shade in adjusted position, this 
means consisting of a pintle, a head which receives the pintle 
and a setscrew. 


PATENTS THAT HAVE EXPIRED. 


Following is a list of the electrical patents (issued by the 
United States Patent Office) that expired October 24, 1910: 
507,125. ELECTRIC SIGNAL FOR RAILWAYS. Albert B. Her- 

rick, Bayonne, N. J. 

507,139. STORAGE BATTERY. Charles W. Kennedy, Philadelphia, 


Pa. 

507,144. APPARATUS FOR CONTROLLING THE APPLICATION 
OF ELECTRICAL CURRENTS. Robert Lundell, Brooklyn, 
N. Y. 

507,147. DEVICE FOR SELECTING AND OPERATING MECHAN- 


ICAL APPARATUS. Robb Mackie, Cincinnati, O. 

507,148. APPARATUS FOR SELECTING AND OPERATING ME- 
CHANICAL DEVICES. Robb Mackie, Cincinnati, O. 

507,150. CUT-OUT. Louis W. Miller, Rochester, N. Y. 

507,170. ELECTRIC ALARM-SIGNAL FOR RAILWAY TRAINS. 
James M. Rupel. Kansas City, Kan. 

507,194. ARMATURE FOR DYNAMOS. 
Wayne, Ind. 

507,205 and 507,206. ELECTRIC SELECTING DEVICE. Samuel 
S. Bogart, New York, N. Y. 

ee ELECTRIC HEATER. Charles L. Coombs, Washington, 
D. C. 

507.247. TROLLEY-WIRE CLEANER. Charles H. Thompson. De- 
troit. Mich. 

507.257. INSULATED WIRE. Herman H. Brown, Montreal, Can. 

507,269. ELECTRIC DOOR-OPERATING APPARATUS. Oliver H. 
Hicks and Robertus F. Troy, Chicago, I. 

507,297. ARMATURE-COIL FOR DYNAMOS. Gilbert Wilkes, De 
troit, Mich. 

507,298. APPLICATION OF ELECTRICITY TO PIANOS OR OTH- 
ER KEYED INSTRUMENTS FOR HYGIENIC PURPOSES. 
William Willeringhaus, London. England. 

507,322. ELECTRIC FIRE AND STABLE ALARM AND HORSE- 
RELEASER. Alexander R. Holmes. New York, N. Y. 

507,339. CLOSED-CONDUIT ELECTRIC RAILWAY. Robert Weir, 
Montclair. N. J. 

507,343. HANGER-BOARD FOR ELECTRIC ARC-LAMPS. James 
J. Wood, Fort Wayne, Ind. 

507.345. RESISTANCE-COIL. James J. Wood, Fort Wayne, Ind. 

507,364. HANGER FOR ELECTRIC LAMPS. Giles P. Hiler, 
Grand Haven, Mich. 

907,391. SYSTEM OF ELECTRICAL DISTRIBUTION. 
Stanley, Jr., and John F. Kelly, Pittsfield, Mass. 


James J. Wood, Fort 


William 


507.396. ELECTRIC LOCOMOTIVE. James T. Wilson, Tyrone, Pa. 
507,403. CONNECTOR. Charles Bell, Stroudsburg, Pa. 
507,419. ELECTRIC HEATING AND WELDING APPARATUS. 


Charles L. Coffin, Detroit. Mich. 

507,424. DISTRIBUTING FRAME FOR ELECTRIC WIRES. 
wien S. Ford, Chelsea, and Bertram A. Lenfest, Wakefield. 

ass. 

507,449. RECIPROCATING ELECTRIC MOTOR. Henri Pieper. 
Fils, Liege, Belgium. l 

507,458. ADJUSTABLE INDUCTION COIL. Edgar M. Senseney. 
St. Louis, Mo. 

507,463. SECONDARY BATTERY. Charles A. Smyth, Momence, Ill 


507,493. CONDUIT FOR ELECTRIC RAILWAYS. George 
Green, Kalamazoo, Mich. 
507,510. RAILWAY TIME AND BLOCK SIGNAL. Adelbert H. 


Thorp, Toledo, O. ; 
507,515. ELECTRICAL IGNITOR FOR GAS OR HYDROCARBON 
ENGINES. Paul A. N. Winand, Philadelphia, Pa. ; 
507,516. ELECTRICAL IGNITOR FOR GAS OR HYDROCARBON 
ENGINES. Paul A. N. Winand, Philadelphia, Pa. 
507,518. ELECTRIC APPARATUS FOR CONTROLLING 
NALS. Michael B. Leonard, Richmond, Va. 
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ALLOWANCE FOR DEPRECIATION. 

It is well recognized by those who give attention to the 
financing and aceounting of large enterprises, whether man- 
ufacturing or operating in character, that depreciation of 
the property constituting the investment is an important 
item. Not only must it be considered in computing unit 
costs but provision should be made for the ultimate replace- 
ment of worn-out or obsolete apparatus, fittings and other 
objects, by the establishment of a sinking fund for this 
purpose. Many operating companies have been accustomed 
to make such provision for depreciation, and in these days 
when public-service rates are regulated either actually or 
prospectively by government commissions, it is imperative 
that every public-utility company, of whatever kind, should 
give proper attention to its depreciation account. Only 
when this element has been properly evaluated can a correct 
unit cost or just rate of charge be determined. 

It is necessary to discriminate clearly between deprecia- 
tion and maintenance and repairs. A proper expenditure 
for regular repairs may sometimes entirely prevent depre- 
ciation, as not infrequently occurs with buildings, for in- 
stance. Considered in connection with the ground upon 
which they stand, buildings may even increase in value. 
In the case of machinery, boilers, ete., it is hardly possible 
to make regular repairs which will maintain these objects 
permanently in their original condition of serviceability ; 
moreover, such equipment as a rule becomes gradually ob- 
solete on account of advances and new inventions in the 
industry, and this element of depreciation is the hardest 
for Which to make proper allowance. Telephone apparatus 
has been particularly subject to this form of depreeiation 
and little, if any, exchange equipment has been aetually 
worn out. 

The natural life of machinery or other apparatus may 
be determined with reasonable accuracy, but it is impossi- 
ble to foresee the changed conditions which may make 
it advisable to relegate some particular equipment to the 
serap heap. 

In some companies, the entire consideration of deprecia- 
tion has been completed at one stroke by writing off a per- 
centage of the total investment which is supposed to con- 
stitute a reasonable allowance. In others, the property is 
classified according to probable life, and the investment jn 
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each class is divided by the assigned number of years to 
determine the charge to be made against the income each 
year. In others, again, the yearly charge is graduated on 
a sliding scale, the total allowance being planned to equal 
the cost at the end of the useful life, as before, but the dis- 
tribution is aimed to keep a proper relation to the actual 
value of the equipment. In the recent report of one large 
enterprise, we notice a yearly allowance of less than two 
per cent, which indicates that some future years. must be 
charged with a large percentage of depreciation. 

With any of these plans, it is hard to secure agree- 
ment as to what the proper yearly rate should be, and each 
instance must be decided according to the judgment of the 
man in authority, the decision being to a certain extent 
arbitrary, and to the same extent liable to error and unsat- 
isfactory results. 

A reasonable solution of the problem would seem to 
be found by throwing a large and disproportionate part of 
the cost on the early years of use, and a lesser proportion, 
or none at all, upon the later years. This would better 
take care of obsolescence occurring before the end of the 
natural life, owing to newer developments; and it would 
still result in a proper fund at the end, if the natural life 
were concluded. It would also make some provision against 
accidents, which of course cannot be foreseen. As far as 
possible, liabilities from accidents should be covered by in- 
surance, but insurance cannot easily be made to cover all 
losses of this nature, and some of them are too serious to be 
covered by repair bills. 

If a curve be plotted between value as vertical co-ordinate 
and time as horizontal co-ordinate, the result is a straight 
line for the case where the depreciation is distributed evenly 
over the life. Hence this method is often called the 
‘straight-line’? method. If the allowance for depreciation 
be small in the early years, and increased for later years, 
the curve will be concave toward the axes. This is usually 
the case where the allowance for depreciation 1s based upon 
a yearly appraisal. But if the allowance be made large in 
the early years, the curve will be convex toward the axes, 
and may reach zero before the termination of the natural 
life; if the use of the equipment is unexpectedly termi- 
nated, the curve is discontinued at a point nearer to the 
axis than by the previous methods, and this distance rep- 
resents that part of the cost which has not been covered by 
a sinking fund. 

Objection may be made to this method because it 
throws an undue depreciation charge upon those years 
when business is likely to be small, and a smaller charge 
upon the later years of prosperity. For this reason new 
companies might find it inexpedient, as applied to the orig- 
inal installation; but for later purchases, renewals, or ex- 
tensions of plant, it would offer advantages. Railway com- 
panies have often found it necessary to rehabilitate before 
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any adequate funds have been accumulated, and central 
stations have seen engines, transformers, ete., become obso- 
lete long before they are worn out, and only because their 
efficiencies have been far exceeded by new apparatus. A 
depreciation allowance which provided a margin for con- 
tingencies of this kind would have proven a blessing to 
many a manager in the past, and may have opportunities 
of performing an equally welcome service in the future. 


GLARE. 


In a paper read at the convention of the Illuminating 
sngineering Society, and abstracted in our last issue, Mr. 
Preston S. Millar records some experiments in which the 
effect of glare in reducing visual discernment Was meas- 
ured. When the source of light producing glare was sep- 
arated from the object under observation by an angle as 
great as sixteen degrees, the effect was negligible. As the 
light is brought nearer to the object, the effect increases at 
first at a uniform rate. At a certain critical angle, which 
varied somewhat with conditions, the rate suddenly changed, 
the effect increasing rapidly. When the source reaches the 
line of sight, the object can no longer be seen. 

It is of interest to consider whether there may be a 
physiological explanation of the shape of this curve. The 
most sensitive portion of the retina of the eye, know as the 
“yellow spot,’’? occupies an area about the direct line of 
vision having a diameter equivalent to about five degrees, 
or 2.5 degrees on either side of the center line. As this. 
portion of the retina is most acute in discernment it would 
be reasonable to assume that it would also be most sensi- 
tive to the blinding effect of an extraneous source of light. 
In Mr. Millar’s experiment with a sixteen-candlepower lamp 
as source, it is to be noticed that the rapid increase of 
effect begins at an angle of about 2.5 degrees. If similar 
effects were obtained under all circumstances, this might 
seem an adequate explanation of the sudden change in 
the slope of the curve. When a 150-candlepower lamp was 
used, however, the change took place at an angle of about 
eight degrees. 

Mr. Millar does not state in his paper whether the 
source was placed in the same vertical plane as the object, 
or whether it was in the same horizontal plane, or an ob- 
lique plane. If it were in the same horizontal plane. one 
would expect to find the “blind spot’? interfering with the 
This blind spot oceupies the 
part of the retina at which the optic nerve enters the eye 


smoothness of his curve. 


and it 1s entirely insensitive to light. 

The subject appears to be one which demands further 
investigation, and similar observations should be made 
using various planes, sources of different angular sizes 
The structure of the eye 
should also be kept in mind while the observations are 


bheing taken, in order that the observations be arranged tè 


and 


with a variety of intensities. 
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bring out any facts which might have a physiological bear- 
ing. It is also very desirable that observations should be 
made by a number of experimenters, in order that any 
personal abnormalities should not affect the conclusions. 
Similar experiments made by Mr. A. J. Sweet failed to 
reveal the abrupt change in rate reported by Mr. Millar. 


FLAME STANDARDS IN PHOTOMETRY. 

The constancy of eandlepower which can be maintained 
by an electric incandescent lamp, well seasoned, and main- 
tained at constant voltage, has put it in the front rank as a 
working standard. The tests which have been carried out at 
various standardizing laboratories have shown that a unit 
can be maintained for a reasonable period better in this 
way than in any other, and it has even been proposed that 
a primary standard be maintained by a group of such 
lamps, replacing the older ones from time to time with new 
ones whose value is determined in terms of the group. The 
only objection to this method is that there would be no way 
of independently determining the unit, and a gradual drift 
in its value would be possible. 

The tlame standards which have been in use abroad 
have not seemed capable of determining the unit with as 
great accuracy as comparisons of candlepower can be made, 
and for this reason they have seemed inadequate. The in- 
vestigations which are being carried on at the Bureau of 
Standards, and which were reported by Dr. Rosa and Mr. 
Crittenden at the recent convention of the Illuminating En- 
gineering Society indicate that a particular lamp used in a 
definite way will give results sufficiently reproducible for 
the purposes of a primary standard. Different lamps made 
in accordance with the present specifications show, however, 
too great differences in candlepower. It is to be noted 
that these differences are detected by comparison with an 
electrie lamp, which thus demonstrates its superiority as a 
working standard. For flame photometry, however, it is 
more convenient to have a flame standard, since corrections 
for atmospheric humidity, ete., can be avoided when both 
lamps are similarly affected. 

The results of this investigation indicate that with 
sufficiently comprehensive and rigid specifications, the unit 
of candlepower could be defined in terms of a flame stand- 
ard, say a pentane lamp, with sufficient accuracy, and would 
he reproducible in the sense that different lamps, conform- 
ing to the specifications, could be set up and found to be 
in agreement within the limits of accuracy of observation. 

When this research is completed it would be in order 
to call an international conference for the purpose of draw- 
ing up such suitable specifications, so that the unit so defined 
would have international sanction. The TJluminating En- 
gineering Society took a prominent part in bringing about 
international action in the adoption of the international 
candle, and it would be quite proper for it to take the ini- 


tiative in this matter. 
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REFRIGERATING AS A POWER LOAD. 

The United States leads the nations of the world as a 
consumer of ice, not only in industrial establishments but 
also in retail stores and private houses. At present most of 
the ice used in this country is cut during the winter from 
our numerous lakes and rivers, stored in heat-insulated ice 
houses, and retailed all the year round, but mostly in the 
summer time, by numerous companies at profitable rates. 
When the demand is high, that is, of course, during the hot 
spells, prices rise, unlike the price of electricity which is 
constant all the year round. 

The manufacture of ice by central stations as an off-peak 
load is a question which has received a great deal of atten- 
tion in the technical press, but the sale of power to ice-using 
customers to make their own ice or to furnish their own 
refrigeration has not yet been exploited to the extent it 
deserves. Packing houses, wholesale and retail butchers, 
hotels, restaurants, and ice-cream manufacturers are per- 
haps the best prospective customers for this form of service. 

Apart from the economy resulting from homemade refrig- 
eration, which is pointed out by Mr. R. L. Lloyd in an 
article on ‘“‘Electrie Refrigeration in the Meat Industry,” 
appearing on another page of this issue, there is the added 
advantage of better hygienic conditions which pertain to 
the domestice article. Inasmuch as a great deal of the ice 
which is harvested during the winter from natural bodies of 
water is contaminated with disease germs, it is rendered 
unsuitable for use in cases where the ice is brought into 
direct contact with food or drink for human consumption. 

There is an enormous field for the motor-driven refriger- 


ating machine, and the enterprising central-station manager 


will not neglect this great opportunity for establishing a 


profitable power load in his territory. In addition to the 
possibilities mentioned above it may be stated that there 
are plenty of householders who would be willing and even 
anxious to install a small motor-driven refrigerating outfit 


in their homes, were the proposition presented to them in 


the right way. 


SOUND COPPER CASTINGS. 


The diseoverv of a process for making sound copper 
: g pł 


castings of high electrical conductivity, as announced by 
Dr. E. Weintraub, director of the West Lynn researeh labo- 
ratory of the General Electrie Company, at the recent con- 
vention in Chicago of the American Electrochemical Society, 
opens up a new era for the manufacturers of electrical trans- 
formers and other apparatus in which copper is used exten- 
sively. Hitherto, forged copper has had to be employed, 
and mechanical joints were necessary in the manufacture of 
the more intricate parts of the apparatus. With the advent 
of cast copper, these parts can be made in a single piece, 
and the slight loss in conductivity is more than compensated 
by the lack of joints, and in many cases the total cost is 


reduced. 
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Philadelphia Electric Company Section, 
National Electric Light Association. 

The first meeting of the season of the 
Philadelphia Eleetrie Company Section 
of the National Eleetrie Light Associa- 
tion was held on Monday evening, Oc- 
tober 17 last, in the assembly room of 
the main office of the Philadelphia Elec- 
tric Company, 1000 Chestnut Street, 
Philadelphia, Section Chairman Joseph 
D. Israel presiding. 

The meeting was opened with an ad- 
dress by the Chairman, in which he out- 
lined all the work which it is hoped 
to accomplish during the ensuing sea- 
son, particular mention being made of 
the work of the Membership Commit- 
tee,'which it was hoped will double the 
membership this season. 

Strenuous efforts are being made to 
encourage all Company employees to 
become members of this Association, 
and judging from the results thus far 
the prospect is very bright. 

The Chairman then introduced the 
speaker of the evening, John Meyer, 
who presented a paper on “Commercial 
Engineering.” As the title suggests, 
the subject was a most interesting one, 
embracing every department of the 
Company. 

After a brief review of the many 
trials of the solicitor in securing large 
contracts, particularly power installa- 
tions, in which all the arguments used 
were presented, and also the probable 
questions of the proposed consumer, a 
few concrete cases were cited, in which 
the actual figures, showing the esti- 
mated income, and the results obtained, 
were shown; also the effect of these 
new installations on the station load 
curve. The lecture was illustrated with 
numerous lantern slides. 

The paper caused considerable dis- 
cussion, and it was the general opinion 
that the 1910-11 season of the Philadel- 
phia Electrie Company Section had 
been opened very auspiciously. There 
were in attendance 114 members and 


guests. 


a a 
Metropolitan Taxes Settled. 

The basis of settlement of the spe- 
cial franchise taxes of the Metropolitan 
Street Railway Company of New York, 
which have been in dispute for some 
time has been finally arranged by 
Comptroller Pendergast. 

The terms of the settlement are that 
the Metropolitan Street Railway Con- 
pany shall pay $3,750,000 and interest 


from March 31, 1910. The amount due 
for the term of the agreement was ¥5,- 
568,563, but from this $2,653,666 is to 
be deducted under section No. 48 of the 
tax law, leaving a balance due the city 
of $2,914,836. with interest aggregat- 
ing $835,163. 

—. —~»-+e-- — 
Association of Edison Purchasing 
Agents. 

At the last regular meeting of the 
Association of Edison Purchasing 
Agents the present officers were re- 
elected. Those holding oftice are as fol- 
lows: H. C. Lucas, president; W. H. 
Francis, vice-president ; J. W. Brennan, 
second viee-president; A. W. Banks, 
Jr., treasurer, and J. J. Miley, stock 

controller. 


—— eoo 


Bloodless Electric Surgery. 


According to cable dispatches from 
Berlin, Dr. F. Nagelsehmidt has just 
demonstrated before the electro-thera- 
peutie section of the Roval Society of 
Medicine his discovery of a method of 
performing surgical operations without 
shedding blood by employing a modi- 
Heation of the ordinary high-frequency 
electric current. 

In Dr. Nagelschmidt’s apparatus, 
whieh develops a larger current than 
the ordinary apparatus of this type, 
the electrodes are placed on each side 
of the part to be operated on. On ap- 
plication of the current the flow of 
blood in the region between the elec- 
trodes is stopped by the coagulation of 
the albumen in the blood and tissue. 
The area of coagulation can be widened 
or narrowed by using broader or nar- 
rower electrodes. 

Dr. Nagelschmidt believes this method 
will be particularly useful in dealing 
with large surface cancers. He has suc- 
cessfully operated on three or four can- 
cers and has also removed.tonsils with- 
There is difficulty. 
however, and except in skilled hands, 
danger in the operation, because there 


out loss of blood. 


is some risk of blood coagulating in the 
large veins in the area between the 
eleetrodes, thereby forming clots and 
inducing fatal embolism. 

This difficulty is met by appheation 
of vaseline ointment containing two per 
cent of pyrogallic acid, whieh retards 
otherwise too rapid healing, the result 
of which not only would be the en- 
couragement of clotting, but the erea- 
tion of redundant proud flesh and ugly 


searring. Tf this is properly guarded 
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against the method is declared to be an 
enormous advance on any now existing. 
as obviating shock from loss of blood. 


—_—____$_»<--¢—____- 


Utah Society of Engineers. 

The regular monthly meeting of the 
Utah Society of Engineers was held in 
the Society’s headquarters, Newhouse 
Building, Salt Lake City, on October 
21. A paper upon ‘‘ Manganese Steel” 
was presented by F. E. Johnson, of th- 
Edgar Allen American Manganese Ster! 
Company, and the discussion led by J. 
P. Tempest, of the Utah Light & Rail. 
way Company. 

tee Me 
Steel Requirements of the New York 
Subway. 

Construction plans of the new sub- 
way system call for fourteen miles of 
four-track construction, seventeen miles 
of three-track construction, and thir- 
teen miles of two-track. On a basis of 
100-pound rails this trackage will re- 
quire in the neighborhood of 25,000 
tons of rails, with a valuation of ap- 
proximately $700,000. 

p a _ 

New Hudson Terminal to Open. 

The new Broadway and Thirty-third 
Street terminal of the Hudson River 
tunnels will be opened for traffic No- 
vember 10. The terminal station will 
have five entrances from the street. 
There are twelve staircases leading 
from the concourse to the track plat- 
forms below. 


ene ee Meese 
New York City’s Railways. 

In a table of statisties published by 
the New York Public Service Commis- 
sion, First District, the number of pas- 
sengers carried by the large street-rail- 
way companies up to June 30, 1910, 15 
given as 1,526,966,988. The total net 
revenue for the year Was nearly $31- 
000,000. 

—eee 
Standard Holders for Electric Lamp* 

The British Engineering Standards 
Committee, 28 Victoria Street, West 
minster, London, England, has recently 
issued its Report No. 52 containing 3 
standard specification for bayonet 
socket electrice lamp holders and caps 

a See 
Bids for New York Subway. 

Although seventy-seven bids wert 
opened for the new New York subway 
only one bid covered the entire route 
This bid was made by the Bradley 
Contracting Company. 


ee 
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Francis B. Badt. 

Among the men who have taken a 
prominent part in the development of 
the electrical industry and who stand 
foremost among the professional and 
business men of Chicago, Francis B. 
Badt oceupies a commanding. position. 
Combining with a delightful personal- 
ity, a lengthy experience, during which 
time he has been associated with some 
of the most important work which has 
been carried out in this country, Lieu- 
tenant Badt, or ‘‘the Professor,’’ as his 
intimate friends eall him, is a most. in- 
teresting subject for a sketch of this 
character. 

‘Lieutenant Badt was born 
in 1849. He is a graduate of 
a royal gymnasium in Prus- 
sia, and joined the Prussian 
army, in the artillery branch, 
in 1868. He graduated from 
the military academy in 1870 
and was appointed a com- 
missioned officer in Julv of 
the same year. 

In 1871 he was decorated 
by the emperor with an Or- 
der of the Jron Cross and a 
campaign medal. After the 
Franco-Prussian war of 1870 
and 1871, through which he 
served, he attended the 
school for officers of artillery 
and engineers, and the Im- 
perial Technical High School, 
graduating in 1872 and re- 
celving from the emperor 
the commission as Officer of 
Ordnance. After having been 
promoted to first lieutenant 
and having served as such to 
the Committee of Ordnance 
and Arms, directly under the 
ministry of war, and after 
having served in the gun- 
nery school for officers of ar- 


tillery, he resigned his com- 
_ mission and came to the United States 


in 1881. His title of ‘‘professor’’ is 
honorary, and was obtained by Lieuten- 
ant Badt when he was still in the army. 
where he was instructor of mathemat- 
ics and ballistics in a military academy. 

After his arrival in the United 
States he accepted a position with the 
United States Electrie Lighting Com- 
pany, New York City, serving with this 
concern as superintendent of construe- 
tion until November, 1888. Previous to 
his resignation he was sent by the com- 
pany to Europe to get a general knowl- 


cago. 


edge of the electrical industry there. 
In November, 1888, he accepted a posi- 
tion as superintendent with. the West- 
ern Eleetrie Company at Chicago. In 
October, 1889, he resigned and ac- 
cepted a position with the United 
Edison Manufacturing Company as 
district engineer in Chicago. In No- 
vember, 1890, he resigned and ac- 
cepted a position as manager of the 
power and lighting department of the 
Thomson-Houston Company, at Chi- 
When this company consolidated 
with the Edison Company under the 
name of the General Electric Company 


FRANCIS B. BADT, 
Flectriecal Engineer and Author. 


he held the same position until March, 
1894, when he resigned to accept the 
position of general manager of the Sie- 
mens & Halske Electrie Company of 
America. He was later on elected a di- 
rector of this company and made seere- 
tary and treasurer. In September, 1897, 
he resigned and = established his own 
firm, which is now doing an engineering 
business under the name of F. B. Badt 
& Company. While he was manager of 
the Siemens & Halske Company he en- 
gineered many of the detats of the ceon- 
tract under whieh his company manu- 


factured and furnished many large gen- 
erators for the C. T. Yerkes street-rail- 
way power stations in the city of Chi- 
cago. Lieutenant Badt has served as an 
expert ip a number of patent cases and 
has given testimony in suits relating to 
patents as well as in many other suits 
involving questions of electrical science. 
During his electrical career in the 
United States he has taken out a num- 
ber of patents on electrical inventions, 
many of these pertaining to electric 
street railways. He has been a con- 
tributor to the technical press of the 
country, and is the author of a hand- 
hook series, including ‘‘The 
Dynamo ‘Tenders’ Hand- 
book,” ‘The Bell Hangers’ 
Handbook,” ‘*Ineandeseent 
Wiring Handbook,” ** Elee- 
trie Transmission Hand- 
book,’ and others. Ile 
was married twenty-five 
years ago on November 2 to 
Elizabeth Agnes O’Donnell. 
His silver wedding was cele- 
brated by a surprise party 
gotten up by his friends on 
Tuesday evening to antici- 
pate his own arrangements. 
This union has been blessed 


with two children, both 

daughters, named Frances 

and Ernestine. 
Dms a > -—- 


Duties in Costa Rica. 

As the present customs 
tariff of Costa Rica does not 
specify the appraisal that 
should apply to imported 
electrical supplies, and it be- 
ing considered unjust to ap- 
ply the same duty to all sueh 
supplies, the Department of 
Finance and Commerce has 
issued a circular providing 
that the customs authorities 
shall appraise these articles 
under the item of the tariff which 
would more approximately fit each 
ease. For instance, porcelain switehes 
will pay the same duty as porcelain; 
whereas metal switches will be. admit- 


ted under a different duty. 
—_»---____ 


Chicago Electric Club. 

The meeting of the Chicago Electrie 
Club held on October 26 was given over 
to social and entertainment features, 
chief of which was vocal and Instru- 


mental musie by an orchestra engaged 
for the occasion. 
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Electric Pumping on a Large Scale 
Begun in Chicago. 

On the afternoon of October 29 the 
beginning of what promises to be an 
extensive application of electric power 
to pumping for municipal purposes in 
Chicago was made at the sewage pump- 
ing station at the foot of Thirty-ninth 
Street. One of the two large triple- 
expansion vertical engines that drive 
two screw pumps with impellers 14.75 
feet in diameter used to pump lake 
water for sewage dilution had its 
cranks disconnected from the horizon- 
tal shaft and the latter was connected 
to an induction motor through a dou- 
ble-reduction train of gears. 

The motor is a 700-horsepower, three- 
phase machine operating at 2,300 volts 
and sixty eyeles. It is of the slip- 
ring type with twelve grid resistances 
in the rotor circuit. Its speed is 435 
revolutions per minute; the gear ratio 
is 8.25 to 1.0 and the face of the four 
gears is eighteen inches each. The 
motor is set at the bottom of the engine 
pit fourteen feet below lake level. In 
size it seems a pigmy beside the big 
engines that rise to a height of thirty- 
five feet alongside, but it has the same 
power as each engine of pumping 
40,000 cubic feet of water per minute. 

Current is supplied to this station by 
12,000-volt underground cables from 
the terminal station of the Sanitary 
District’s hydroelectric transmission 
system. Step-down transformers re- 
duce this to 2,300 volts for use by the 
motor. This pumping station is now 
operated by the Sanitary District and 
the pump just started is the first of 
what will likely become the exclusive 
electrice pumping of Chicago’s inter- 
rupted sewage and water for sewage 
dilution and probably the electric 
pumping of a considerable part of the 
city’s fresh-water supply, all the elec- 
trical energy being supplied from the 
Sanitary District’s lines. 

—_—_—__9--—__—_ 
American Mercury Lights in Hungary. 

Consul-General Paul Nash, writing 
from Budapest, says: ‘‘That the only 
sales method insuring the maximum of 
suecess is to have direct representa- 
tion here is illustrated by a case in 
point. Some time ago the exclusive 
European agency for a newly invented 
mercury-vapor lamp was given to a 
German firm by the American manu- 
facturer who produced it. The great- 
est efforts were made by certain Hun- 
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garian tirms to secure these lamps and 
introduce them in their market, but the 
German agent replied to all requests 
that he had more orders than he could 
attend to in his own country and could 
not be bothered with Hungary. The 
result was that there are now only a 
few of these lamps in use here, whereas 
had the American manufacturer seen 
fit to do business with some good Hun- 
garian firm, many thousands of them 
would have been sold in this country.’’ 
—eo 
English Quartz Lamps. 

In the October number of The Illumi- 
nating Enginecr (London) are given 
short accounts of two new types of 
quartz-tube mereury-vapor lamps made 
in England. The Westinghouse ‘‘Sil- 
ica” lamp made by the Westinghouse 
Cooper Hewitt Company, of London, is 
a compact  3,000-candlepower unit, 
whose light is of a bluish-white color 
and very uniformly distributed over the 
fourteen-inch globe so as to give a light- 
source of low intrinsic brilliancy and 
high efficiency. The lamp burns very 
steadily and requires no feeding and 
only occasional cleaning. Its life is 
guaranteed at 1,000 hours, although 
the average life is About 2,000 hours. 

A somewhat similar lamp is the 
‘‘Quartzlite,’’ manufactured by the 
British Electrical Company, of London. 
These lamps are made for 100 to 150 
and 200 to 250-volt circuits, and are 
rated at 1,800 and 2,500 candlepower, 
respectively, in the two cases. 

—_—___~--@—____- 

Telephones and Electric Lights in 

Palestine. 

It is rumored in Jerusalem, says Con- 
sul Thomas R. Wallace, that the Turk- 
ish Department of the Telegraph (of 
Constantinople) intends putting in a 
system of telephones in all the cities 
of Turkey. 

For lighting, until lately nothing 
more modern than an ordinary oil lamp 
has been used here, but in the last few 
vears four electric plants have been 
installed. These installations consist 
of a storage battery and dynamo run 
by a petroleum motor. AJl the ma- 
terials, even to the distilled water, are 
brought direct from Germany. 

—_—_>--e—____. 
Exports of Copper. 

Exports of copper for the week end- 
ing October 27, 6,484 tons; since the 
first month, 22,246 tons; last year, 21,- 
615 tons. 
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Power Saving on Trolley Lines. 

The British Tramways and Light 
Railways Association prints in- 
teresting information relating to the 
economy in current consumption in 
Continental towns as the result of the 
adoption -of car meters, the highest sav- 
ing recorded being over $100,000 a year 
by the Berlin company, which has 1,500 
ears. There is still on the Continent 
some preference for the time meter, 
which simply shows how long current 
has been in use. In England the am- 
pere-hour meter looks more likely to re- 
tain general favor. Berlin, Amster- 
dam, Cologne, and other cities claim 
that the hour meter is simpler, cheaper 
in first cost and maintenance, and bet- 
ter understood by the drivers. 

——eo , 

Scottish Exhibition at Glasgow. 

Consul: J. N. McCunn has sent to 
Washington, D. C., copies of the pros- 
pectus of the Scottish Exhibition which 
will be held at Glasgow from May to 
October, 1911. This presents a good 
opportunity to give publicity to Ameri- 
can products in Scotland. The pros- 
pectus (copies of which may be secured 
from the Bureau of Manufactures, 
Washington, D. C.) gives some inter- 
esting information regarding the scope 
of the undertaking and contains forms 
for application for space in the indus- 
trial section. 

—___¢---—___ 
Street Railways in Australis. 

The report of the Chief. Commission- 
er of the New South Wales (Australia) 
Government Railways and Street Rail- 
roads for the fiscal year ended June 
30, 1910, states that the street rail- 
ways have shown increased profits. A 
total of 165.75 miles of line were open 
for traffic at the end of June, and there 
had been added to the capital expendi- 
ture $2,022,081, bringing it to $22,680,- 
353. The total earning amounted to 


$5,761,860, an increase of 8.02 per cent. ` 


The percentage of expenditure to re 
ceipts was 82.96 as compared with 79.17 
in 1908-9. 
eo 

Modern Science Club Programme. 

The Modern Science Club, of Brook- 
lyn, N. Y., announces a lecture 0n “The 
Panama Canal,” by N. B. Payne on 
November 15; one on ‘‘Injectors by 
Frank J. O’Leary, on November 
and one on ‘‘A Modern Hydraulic In- 
stallation,’’ by George A. Orrok oD 
November 29. 
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Electrical Equipment of a Modern Battleship. | 


Description of the Installation of the “ North Dakota.” 


The United States steamship North 
Dakota, recently commissioned by the 
United States Navy and built by the 
Fore River Shipbuilding Company, of 
Quincy, Mass., is 018 feet in length and 
85 feet in width, and has a draft of 
25 feet 10.75 inches. She has a normal 
displacement of 20,000 tons, and con- 


| 


( 
| 


BY FREDERICK V. KOLB. 


twelve-ineh turrets there are altogether 
ten twenty-five-horsepower motors used 
in connection with the hydraulic speed 
gears for turning, ten forty-horsepower 
motors for upper hoists, ten seventeen- 
horsepower motors for lower hoists, ten 
fifteen-horsepower motors for gun ele- 
vating, ten ten-horsepower motors for 


munition conveyors, fourteen three- 
horsepower motors for the five-inch 
chain ammunition hoists, four three- 
horsepower motors for the twelve-inch 
powder hoists. The workshop equip- 


“ment includes several electrically driv- 


A one- 
three- 


en machine tools, as follows: 
horsepower emery wheel, a 
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FIG. 1—THE WORKSHOP OF THE “NORTH DAKOTA.” 


‘tains approximately 1,950 tons of ma- 


chinery. The electrical equipment, as 
will be noted in the following general 
description, fulfills the various needs as 
required on a vessel of this type. 

There are four 300-kilowatt turbo- 
generators, running at 1,500 revolutions 
per minute. These machines supply 
125-volt direct current. In the five 


rammers, ten 3.5-horsepower motors for 
operating gun breeches, and five 1.75- 
horsepower motors for ventilation fans. 
Each of the two boat cranes has a for- 
ty-horsepower motor for hoisting and a 
thirty-horsepower motor for rotating. 
There are seven thirty-five-horsepower 
motors for deck winches, four four- 
horsepower motors for the five-inch am- 


horsepower drill, a 7.5-horsepower for- | 
ty-eight-inch lathe, a two-horsepower 
fourteen-inch lathe, a half-horsepower 
sensitive drill, a 2.5-horsepower milling 
machine, a 1.5-horsepower shaper, and 
a one-horsepower portable lathe. There 
are seventeen 0.75-horsepower motors 
for operating water-tight power doors, 
six 1.75-horsepower, twelve three-horse- 
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power and four 6.5-horsepower motors 
for the ventilation fans; four four- 
horsepower motors for elevators, four- 
teen thirty-horsepower motors for 
forced-draft Sirocco blowers, two 
eighty-horsepower motors for torpedo 
air compressors, two three-horsepower 
motors for fresh-water pumps, one thir- 
ty-horsepower motor for turbine hoist, 
one six-horsepower motor for laundry 
machinery, one 0.75-horsepower motor 
for dishwasher, one three-horsepower 
motor for dough mixer, one one-horse- 
power motor for ‘potato peeler, one 
0.75-horsepower motor for meat chop- 
per. Additional electrical equipment 
includes: one 1,200-watt and one 3,500- 
watt ironer for laundry, two interior 
communication dynamotors, two tele- 
phone motor-generators, two alternat- 
ing-current danger-zone motor-gener- 
ators, ohe gun-firing motor-generator, 
eight thirty-six-inch distant electric 
control searchlights, twenty-eight are 
lamps, about 2,325 incandescent lamps 
in the various navy standard lighting 
fixtures, including one operating re- 
flector, two diving lanterns, two night 
signal sets and keyboards, two truck 
lights and controller, a complete set of 
running and signal lights, captain’s 
and man-of-war’s lights, two sema- 
phores, two peloruses, seventy one- 
twelfth and six one-sixth-horsepower 
bracket fans, twelve one-quarter-horse- 
power portable ventilating sets, a five- 
kilowatt wireless-telegraph outfit, an 
illuminating set with outlets for. about 
a thousand sixteen-candlepower lamps, 
and an extensive system of interior 
communication. From the above it 
will be noted that there is approxi- 
mately 2,400 horsepower represented 
in motors alone. 

The eurrent is distributed for the 
hight and ‘power system over two-wire 
circuits which feed from distribution 
boards located in two distribution 
rooms, one forward and the other aft. 
The total output of the plant is con- 
trolled from a generator board located 
in the forward distribution rocm. The 
forward distribution board is energized 
directly from the forward feeder panel 
of this generator board and the after 
distribution board from the after feeder 
panel, the current’ being carried 
through bus feeders and led through 
port and starboard wiring passages to 
the after distribution room. Fither bus 
feeder may be used separately or both 
in parallel, this latter condition being 
that upon which the wire size was de- 


No. 19 


termined and the one that is used ordi- the forward board is approximately 
narily. l 5,735 amperes, and on the after board 
In general the forward distribution approximately 2,651 amperes. One gen- 


FIG. 2.—WORKING PLATFORM IN ONF OF THE ENGINE ROOMS. 


board supplies all circuits forward of erator can carry or dinary cruising load, 
the midship frame and the after board ineluding a few forced-draft blowers 
all aft of the midship frame. However, or all searchlights, continuously for 


FIG. 3.—THE SHAFT ALLEY. 


be a è . han- 
all searehlights and forced-draft blow- short periods. Two machines = a 
. ae i 
ers are fed from the forward distribu- dle the entire cruising load at 
y ; ru 
tion room. The maximum battlé load on speed (all foreed-draft blowers 
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ning), and three can supply all the 
energy required under severe battle 
conditions. 

The current supply for the entire in- 
terior communication system is con- 
trolled from the interior communica- 
tion switchboard, located also in the 
forward distribution room, and ener- 
gized directly from the forward distri- 
bution board. This interior communi- 
eation board supphes 125-volt direct 
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dynamo room and on the lower plat- 
form deck forward and near the after 
distribution room aft. 

The generating sets located in the 
dynamo room consist of horizontal-type 
Curtis turbines with mechanieally oper- 
ated valves, direct-econnected on the 
same shaft to direct-current generators. 
The units have two bearings, the turbine 
wheels being overhung. The turbines 
are designed to operate at 200 pounds 


er side. Two boilers are required to fur- 
nish the steam supply for the turbines 
and the dynamo steam mains are con- 
trolled by stop valves in the forward 
boiler room, and in the dynamo room. 
A separator with trap is fitted on each 
of the two main steam pipes, also are- 
ducing valve. 

There are two condensers, each serv- 
ing two turbines, and it is possible to 
use atmospheric exhaust threugh the 


current to those eircuits requiring the 
same and also to the various motor- 
generators located in an adjoining 
room, which supply the current of other 
voltage required for the remainder of 
the interior communication system. 

In a central station adjoining the 
forward distribution room are all the 
switch panels controlling the telephone 
circuits on the ship, and also numer- 
ous other interior communication ap- 
plianees. Storerooms for electrical ap- 
paratus are provided adjacent to the 


FIG. 4.—VIEW IN THE DYNAMO ROOM. 


normal steam pressure (gauge) and 
twenty-eight inches of vacuum. The 
turbine will, however, carry its full 
rated load when operating noncondens- 
ing or with steam pressure twenty per 
eent below normal with twenty-eight 
inches of vacuum, The normal speed 
of the machine is 1,500 revolutions per 
minute. | 

The steam supply to the generator 
turbines leads from both sides of the 
forward boiler room, with capacity suf- 
fieient to supply all four sets from eith- 


auxiliary exhaust line in the forward 
boiler room. 

The usual dynamo-room accessories 
are located in this room, such as oil fil- 
ters, waste tanks, log desk, clock. tool 
boards, ete. There is a fifteen-ineh air 
casing at the ceiling of the dynamo 
room, in whieh the generator leads to 
the generator board are concealed. 

There is a workshop adjacent to the 
dynamo room on the starboard side. 
with a work bench, vises, testing panel. 
lockers and drawers, ete. Storerooms 
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are also convenient for the stowage of 
are lamps, portables, incandescent 
lamps, wire, conduit and a desk for the 
chief electrician. 

The generator and distribution boards 
are made up of two-inch slate with bev- 
-eled faces, finished in black enamel, and 
stand approximately six feet eight 
inches from the deck. If all the distri- 
‘bution panels, forward and aft, were 
put together in one continuous board, 
it would measure twenty-seven feet one 
inch, but on account of the small space 
allowed in the forward distribution 


room, the lighting and searchlight pan-’ 


els had to be installed at right angles 
to the rest of the board. 


The lighting system is divided into. 


two separate classes of service, battle 
and general lighting. Generally speak- 
ing, the circuits below the protective 
-deck are classed as battle circuits. The 
battle circuits above the protective 
deck supply, with a few exceptions, 
-only outlets, into which battle lanterns 
may plug. 

The power system consists of feed- 
ers from distribution boards, supplying 
the various motor equipments as enum- 
erated in the general description. 

The interior communication system, 
-as referred to in the preceding general 
-description, is subdivided into circuits, 
each being given a letter of the alpha- 
bet or combination of letters as a sym- 
bol. A brief mention of each will fol- 
low, giving the instruments used and 
purpose for which they are installed. 

All the interior communication cir- 
cuits, except the turret local fire con- 
trol, are fed from the interior communi- 
-cation board and may be considered as 
-divided in four classes: low-voltage, 
„such as eall-bell circuits; intermediate- 
voltage, such as turret-signal circuits ; 
varied low-voltage and intermediate- 
voltage, such as telephone circuits; and 
high-voltage, such as gong and tele- 
phone circuits. 

Circuits a, b, c, d, are in general the 
-eall-bell system and the instruments 
used are push buttons, annunciators 
and bells, for calls required by the offi- 
cers in and about their quarters. Cir- 
cuits e, e’, are the voice pipe call sys- 
tem, one circuit for above and the 
other for below the protective deck, 
‘Similar apparatus is used as above for 
calling attention to the voice tubes. 
Circuits f, f’, are the fire-alarm system, 
using 240 thermostats in the coal bunk- 
ers, storerooms and magazines, with 
two ninety-six-drop annunciators in the 
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central station, one for starboard sys- 
tem and one for port system, to show in 
which compartment there is trouble. 
Circuit g is the general-alarm gong sys- 
tem, consisting of five contact makers 
and forty-one twelve-inch vibrating 
gongs to give a general alarm when 
necessary all over the ship. Cireuit g a 
is the gyro indicator system, consist- 
ing of lamp telegraph instruments in 
the form of transmitters and receivers, 
to give the angle at which the gyro- 
scope in the torpedo is to be set before 
firing from the tube. Circuit h is the 
anchor-handling gong system, with or- 
dinary push button and gongs, used to 
give the desired signal for handling the 
ship’s anchors. Circuit 7’ ıs the engine 
and fire-room telephone calling system, 
using ordinary push buttons, bells, ete., 
for calling attention to these tele- 
phones. Circuits j 100, 7 101, are the 
telephone talking circuits, starboard 
and port, for the engine and fire rooms. 
Ten watertight telephones are used for 
this system. Circuit 7 j is the general 
telephone system, using two types of 
telephones, watertight and nonwater- 
tight, for general communication about 
the ship. Sixty telephones all connect 
with a central switchboard tended by 
an operator, and five conversations can 
be carried on at one time. The fire- 
control telephone system consists of 
100 telephones, grouped on numerous 
circuits, j a to j w. This gives in one 
instance an officer above deck in charge 
of a group of guns communication at 
all times with the gunners stationed 
below at the guns. The telephones used 
in this system are the double-receiver 
head set, with or without breast trans- 
mitters, and when not in use are stowed 
away in composition boxes, near the 
outlets. Circuit k is the shaft revolu- 
tion-indicator system and consists of a 
transmitter on each shaft connected to 
indicators at the various steering sta- 
tions, giving the revolutions of the 
shafts. Circuit l is the steering tele- 
graph system, consisting of transmit- 
ters and receivers for giving the de- 
sired steering orders from bridge to 
steering engine room. Circuits m, m’, 
are the starboard and port engine-room- 
telegraph systems, using transmitters 
and receivers which repeat back, to 
give the desired engine orders from 
bridge to engine room. Circuit n is the 
helm-angle indicator system, having a 
contact maker at the rudder post, and 
indicators at steering stations, giving 
the position of the rudder by degrees to 
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the left or right of the center. The 
above are styled lamp-telegraph sys- 
tems. Circuit o is the range, deflection 
and battle-order telegraph system, and 
is one designed and built by the Sub- 
Target Gun Company, of Boston, Mass. 
It serves the twelve-inch turret guns 
only and operates to transmit fire-con- 
trol information from either of two 
substations below decks to-each turret. 
Circuit p is the broadside ammunition- 
hoist telegraph system, consisting of 
transmitters and indicators, lamp type, 
for giving the necessary orders for the 
hoists. Circuits p a, p a’, p a”, p a”, 
comprise the gun-firing system. There 
is one circuit each for the forward and 
aft turrets and one each for the star- 
board and port broadside guns. These 
supply current to the guns for firing 
them electrically. Circuit q is the 
warning signal system and consists of 
three contact makers and thirty-three 
horns of Holtzer-Cabot Company’s de- 
sign to give warning to the various 
parts of the ship just before the water- 
tight doors are to be closed. Circuit r 
is the turret local-fire control, consist- 
ing of a switch and indicator lamps be- 
tween turret officer and guns to give 
information as to which gun will be fired 
next. Circuit s is the power-door emer- 
gency signal system, which consists of a 
contact maker at each door and indica- 
tor lamp at control station, to give infor- 
mation when the seventeen electrically 
operated power doors are closed. Cir- 
cuit ¢ is the torpedo-firing system, con- 
sisting of a contact maker or keys, at 
director stations, and a solenoid at each 
torpedo tube, to fire the torpedoes elec- 
trically. Circuits t a, t a’, are the tur- 
ret danger-zone system for forward 
and after turrets. Contact makers and 
lamp indicators with. howlers are used 
to give a visual and audible signal 
when an adjacent turret comes in 8 
dangerous position if the guns were 
fired in either turret. Circuits ¢ b, t b’, 
are the turret telltale system for 
forward and after turrets and the in- 
struments used consist of contact mak- 
ers and electromagnet indicators, gV- 
ing the position of one turret in rela- 
tion to its adjacent turret. Circuit # 
is the cease-firing gong system, cot 
sisting of two contact makers and 
twenty-two ten-inch vibrating gongs 
giving a signal to stop firing the guns. 
Circuits v, v’, are the broadside gun 
and turret salvo systems, using push 
buttons, bells and buzzers. These sys- 
tems give a signal from a station above 
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deck to stand by, with the bells, and a 
signal to fire all guns simultaneously 
with the buzzers which are attached to 
each gunner’s breast. Circuit w is the 
electric-whistle operator system, which 
ean be controlled manually or auto- 
matically. It comprises a clockwork 
mechanism and an electromagnetic 
valve. This allows blowing the main 
whistle electrically at will, or, when 
it is set for automatic operation, the 


time-firing system, and consists of a 
transmitter in the engine room with 
eight lamp-and-bell indicators in the 
boiler rooms indicating the next fire- 
box of the boiler to be fired. The 
transmitter is set by the engineer to 
fire at regular intervals of from forty 
seconds to ten minutes, as may be de- 
sired. 

By the above general description 
one obtains only an outline of what is 


FIG. 5.—ELECTRICALLY OPERATED BOAT CRANE. 


clockwork mechanism blows it once a 
minute. This whistle is also operated 
mechanically. Circuit z is the oil-fuel- 
tank signal system, consisting of eight 
contact makers at the oil tanks, and 
two annunciators at the filling station, 
to give warning when the tanks are 
full. Circuit y is the electric log indi- 
cator system, consisting of a contact 
maker on the side of ship in connec- 
tion with the taffrail log in the water, 
transmitting the speed in knots as 
shown by the indicator located in the 
chart house. Circuit z is the boiler 


meant by the electrical equipment on 
this vessel. There is much detail con- 
nected with what has been mentioned 
in regard to installing the various sys- 
tems of light, power and interior com- 
munication, the design of the various 
apparatus and appliances used in car- 
rying out the navy standard methods. 

Fig. 1 shows the workshop with 
the electric motor-driven machines 
throughout, where extensive repairs 
can be made on board. 

Fig. 2 shows the working platform 
in one of the engine rooms just for- 
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ward of the turbine, illustrating the 
arrangement of electrical instruments, 
such as voice pipes, telephones, engine 
telegraph receivers, etc. 

Fig. 3 shows the shaft alley where 
the torsiometer is located; the electric 
shaft-revolution contact maker is seen 
with the worm pinion on projected 
shaft ready to mesh into a worm band 
on the main turbine shaft not installed 
at the time this photo was taken. Alsa 
note the electric light fixtures and ap- 
pliances. 

Fig. 4 shows a view in the dynamo 
room illustrating the crowded condi- 
tion, where four 300-kilowatt turbo- 
generating sets are installed in a space 
20 feet by 42 feet. Also note the ar- 
rangement of cables. 

Fig. 5 shows the electrically operated 
boat cranes with controller platform, 
also two of the eight searchhghts in- 


stalled. 
—— ene 


New Wireless Station in Brazil. 

The Brazilian Government has 
erected a wireless telegraph station on 
the beach at Amaralina, close to the 
village of Rio Vermelho, which is about 
two miles north of the lighthouse that 
stands at the entrance of the harbor 
at Bahia. 

The new station is equipped with the 
Telefunken system and has a guar- 
anteed range of 400 miles, although its 
actual working range is far greater, as 
shown by the fact that during the 
trials recently conducted, communica- 
tion was readily established with the 
wireless station near Rio de Janeiro 
(about 730 miles) and with a vessel 
more than 1,000 miles distant. Mes- 
sages are relayed between Amaralina 
and Bahia by an overland telegraph 
line. 

The principal features of the station, 
which was installed by a German firm, 
are as follows: Height of mast, 197 
feet; primary energy, 20 amperes and 
220 volts; number of rotations of gen- 
erator per minute, 1,500; high tension 
of transformer, 15,000 to 20,000 volts; 
length of waves used, 600, 1,000, and 
1,600 meters (656.1, 1,093.6, and 1,749.7 
yards, respectively). 

— eneo 
Cleveland Smoker. 

The Electrical League of Cleveland 
will give a smoker on the evening of 
November 19 in the Auditorium of the 
National Electric Lamp Association, 
Hough Avenue and East Forty-fifth 
Street. 
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ILLINOIS STATE ELECTRIC ASSO- 
CIATION. 
ANNUAL CONVENTION AT ROCK ISLAND. 

The convention of the Illinois State 
Klectric Association that was held at 
Rock Island, Ill., on October 25, 26 and 
27, was in practically every way the 
most successful that the Association 
has ever held. The attendance. the 
high quality of the papers and the in- 
terest taken in every feature of the 
convention have not been excelled in 
the history of the organization. There 
were 147 central-station ‘men present 
and at all the meetings the attendance 
was good and keen interest was taken 
in the discussion of the papers pre- 
sented. 

Of supply men there were registered 
115: through their organization, the 
Hlinois Electrical Exhibitors’ Associa- 
tion, they co-operated heartily in the 
entertainment and commercial features 
of the eonvention and made a very 
fine exhibition of the most up-to-date 
electrical devices that attracted well 
deserved attention, 

The convention was held in what is 
ealled the Service Building, in which 
the People’s Power Company has of- 
fices on the first floor. The whole 
sixth floor was given over to the con- 
vention and the exhibits, with a very 
vood exhibit of the Power Company 
on the first floor, including meters and 
various household appliances in oper- 
alion. The Company aided material- 
Iv in the snecess of the convention and 
its interest in the welfare of the dele- 
gates was appreciated by all. 

On Tuesday evening the convention 
programme opened with a “‘get to- 
gether’? smoker and vaudeville enter- 
tainment given by the supply men to 
the ventral-station delegates. This 
was a very enjoyable affair. 

The convention proper was opened 
by President E. W. Smith on Wednes- 
day morning. Reports from standing 
committees were called for. The Com- 
mittee on Membership reported eigh- 
teen new companies wishing to join the 
Association all of whieh were accepted. 

The first paper presented before the 
convention was entitled ‘Sign and 
Window Lighting,” by E. W. Osborn, 
advertising manager of the Rockford 
Kleetrie Company. 

SIGN AND WINDOW LIGHTING. 


The successful merchants, said Mr. Os- 
born in his paper, are the ones who know 
hew to use the drawing qualities of the 


electric light and are using it liberally in 
store, window and sign illumination. 
central-station company should lead 
way by making an attractive window dis- 
play itself. Sign and window lighting 
should be sold strictly as advertising, as it 
is used to attract attention to what is dis- 
played in the store. Separate bills should 
be rendered for this service and the store 
lighting not combined with it. A good so- 
licitor can easily show a merchant who !s 
paying a high rental that the earning value 
of his location would be enhanced by well 
lighted windows and attractive electric 
signs. Such advertising produces far greater 
results than any other form for the money 
expended. The flat rate is best for this 
service. A separate circuit should provide 
for it and be controlled by the company. 
Light should be furnished from dusk to 
midnight, and on this basis will net about 
six cents per kilowatt-hour where the mayi- 
mum meter charge is ten to fifteen cents 
per unit. This requires about 2,400 hours 
per year and will earn $144 per kilowatt 
per year. The introduction of the low-volt- 
age tungsten sign lamp has increased this 
business materially. 

In the discussion of this paper con- 
siderable attention was given to meth- 
ods of charging for this service. One 
company makes a rate such that it nets 
about six cents per kilowatt-hour. An- 
other company furnishes window-hght- 
ing service at the rate of one watt per 
month, where tungsten lamps are em- 
ploved and renewals are furnished at 
cost. The lights are on a separate cir- 
ewt controlled by the company’s ìn- 
spectors. The service is from dusk till 
ten p. m. five nights a week, and until 
midnight on Saturday. This service 
nets about 6.3 cents per kilowatt-hour. 

Regarding the question of renewal 
of the lamps, some contended that. it 
was better to make the rate high 
enough to cover such renewals as other- 
wise the merchant is apt to neglect the 
window lights, allowing them to get 
blackened and the shades to become 
soiled and out of adjustment, so that 
poor results are given. 

One company has been quite success- 
ful in lighting the exteriors of stores, 
eight-candlepower twelve-volt tungsten 
lamps being mounted twelve feet from 
the sidewalk and about four feet apart. 
These furnish ‘enough light to read a 
newspaper anywhere on the sidewalk. 
The charge is $1.00 per month for eaeh 
store-front so illuminated ; this includes 
renewals and nets the company about 
twenty-two cents per kilowatt-hour, 
Only a few weeks ago this company had 
closed contracts for 112 store-fronts, the 
average being four-and-one-half lamps 
to each store-front. 

A paper on the “Radieal Tendency 
in Rates’? was then presented by J. S. 
Maltman, new-business manager of the 
Kankakee Gas & Electrie Company. 


The *: 


+ 


the * 


ELECTRICAL REVIEW AND WESTERN ELECTRICIAN 


in 
; 


1 
4 


he 


Vol 57—No. 19 


THE RADICAL TENDENCY IN RATES. 

Mr. Maltman called attention in his pa- 
per to tie fact that the relations between 
a central-station company and the public 
are not as harmonious as between an ordi- 
nary retail store and the public. If the 
public could understand the rates of a cen- 
tral-station company as well as those of a 
retail store it would undoubtedly be con 
ducive to a better feeling. Therefore, he 
made a very strong plea for simplicity in 
rates. It is impossible to get the exact 
cost of service to each customer; it can- 
not even be approximated. He questioned 
the value of using what he regards as the 
claborate system of adding to the cost of 
service the energy charge. The highly tech- 
nical rate spoils the opportunity for secur- 
ing new business in a small community. 
No other business uses a complicated sys- 
{em of rates. Merchants do not charge tor 
the service they give but for the commodi- 
ties they sell. The public wants to do 
business in a way it understands or thinks 
it understands. The recent talk about 
what would happen to central-station reve- 
nues if a  one-tenth-watt-per-candle lamp 
should be introduced is all a bugaboo. lt 
would in fact be the greatest revenue pro- 
ducer that the central station ever secured. 
It would open an enormous field for eles- 
tric lighting, and, therefore, for other elec- 
trical appliances. Most consumers seen to 
be willing to pay a certain amount for light. 
If this amount is exceeded they complain. 
If the bills are under this amount they use 
current more liberally. Rates should be 
established as a business proposition and 
not as an engineering proposition. By cat- 
ering to the public the best results are se- 
cured for the stockholders. 

This paper provoked a very lively 
discussion as to’the best method of 
charging. Many rates were quoted and 
it was the general opinion that no eom- 
pany can use the readiness-to-serve 
charge for residence lighting, but that 
it was a good rate to use in commercial 
service. Some kind of control for resi- 
dence load is desirable. For instance, a 
flat rate can be made for say 150 watts 
as a maximum, and an excess-load im- 
dieator used to flicker the lamps when 
this js exceeded, thus warning the own- 
er that he was going above the guaran- 
teed maximum. It was the consensus 
of opinion that it is the duty of every 
company to try to familiarize the publie 
with its system of rates, and that the 
simpler these rates are the easier the 
publie will understand them and be sat- 
isfied with them. A double-rate system 
is desirable on account of helping the 
use of appliances that are used at of 
peak times. With a straight rate these 
are harder to introduce. 

M. G. Linn, of Bloomington, stated 
that his company had put into effect a 
double rate on the first of the year 
These rates are ten and five cents ['"" 
kilowatt-hour, the former being hased 
on thirty hours’ use every month o! the 
connected load. Another compat 


bases its maximum at sixty per ccnt of 
the connected load. Others assume ths 
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as being only twenty-five per cent of 
the connected load. Another company 
bases its maximum demand on the plan 
vf allowing one sixteen-eandlepower 
ltinp to each room, regardless of the 
namber of lamps actually installed 
therein, and two hours daily use of ths 
lap is assumed in establishing the 
high rate. All these more or less ar- 
bitrary assumptions of the maximum 
demand are made use of to avoid the 
large cost of installation of maximum- 
demand meters which does not seem to 
be justified in residence work. 

A paper on ‘‘Electrie Shows in the 
Smaller Cities’? was then presented by 
J. E. Johnson, general superintendent 
of the Danville Railway & Light Com- 
pany. 

ELECTRIC SHOWS IN SMALL CITIES. 


Electric shows are a form of advertising, 
and like all forms of advertising are very 
intangible in their results. Every central- 
station man who has attended one of the 
large electrical shows held in Chicago, New 
York, etc., is impressed with the enormous 
benefit that must result therefrom to the 
local central-station companies. Naturally, 
therefore, he would like to have such a 
show in his own community. Mr. Johnson 
then explained at some length how an elec- 
tric show had been held in his city last 
summer. Local supply men were appealed 
to and a number of manufacturers of both 
electric and gas appliances. These fur- 
nished exhibits and even demonstrated 
them in some instances. An exhibit of each 
class of appliances that is ordinarily on 
exhibition at the large shows was secured. 
A room 50 by 150 feet that happened to be 
vacant was rented and the show given for 
one week. Some attention was given to 
providing attractive decorations and arti- 
ficial foliage was applied liberally to pro- 
duce a sort of garden effect. Columns 
Were erected to mark the different booths 
at the sides of the room and tungsten 
lamps were liberally used to light up the 
premises. The back of the two show win- 
dows was papered and one of these was 
fitted up as a dining room with an array of 
electric table appliances; attractive fixtures 
were also provided. The other window 
was arranged as a model gas kitchen, since 
the conrpany also supplies gas. A great 
variety of interesting exhibits were secured 
in the line of electrically-driven machines 
for both household and light industrial use. 
The local telephone and telegraph com- 
panies furnished exhibits, a wireless outfit 
was also secured, and on the whole a very 
attractive and interesting display was made 
in every booth. The greater part of the 
city’s 35,000 inhabitants visited the show 
during the week it was open because no 
admission was charged. The company's 
Solicitors and a number of its office force 
were present both afternoons and evenings 
to explain the uses of the different articles 
and to distribute folders, booklets, etc. The 
show cost the company altogether a little 
Over $300, although the public got the im- 
pression that it cost a great deal more. 
This investment was undoubtedly a very 
profitable one, because not only were a 
‘arge number of appliances sold and con- 
tracts secured, but a forcible impression 
was left on the minds of the entire com- 
munity as to what things were desirable 
in the electrical line. Mr. Johnson thinks 


that a show of this kind given every two 
or three years will well repay itself. 


President Smith, of Kewanee, said 
that an electric show had been held in 
his city about two years ago. At that 
time it did not seem as if much good 
had been done, but now it is becoming 
more and more evident that it had been 
a great benefit to his company. The 
returns from such a show are apt to be 
indirect and difficult to estimate. 

Mr. Bass, of Farmington, said that 
when the day circuit was started in his 
community the company equipped what 
it called the ‘house eleetrical’’ in a 
store, one side of which was fitted up 
with rooms about ten feet square. In 
these various rooms were shown all 
kinds of apphances and a variety of 
lighting fixtures. The result of this 
electric show was that there are now 
in service over 300 electric Hatirons, 
and the demand for these is as good as 
it ever has been. Another speaker told 
how his company had made an exhibit 
at a pure-food show given by the mer- 
chants of his city, and as a result of 
which many heating appliances were 
placed on the company’s circuits. 

The afternoon session on Wednes- 
day was opened by President Smith 
introducing L. D. Mathes, of Dubuque, 
Iowa, past president of the Iowa Elec- 
trical Association. Mr. Mathes made a 
brief but very interesting speech, tes- 
tifying to his great interest in the pro- 
ceedings of the Illinois Association. 

The first paper presented at this ses- 
sion was by T. P. Pinckard, new busi- 
ness manager of the Peoria Gas & Elec- 
trie Company. This paper was entitled 
“Promoting New Business.” Directly 
at its conclusion Max Heiliger, assist- 
ant manager of the Rockford Electric 
Company, read a paper on ‘‘How to Get 
New Business. ’’ 

PROMOTING NEW BUSINESS. 

In this paper Mr. Pinckard made strong 
objection to the cumbersomeness of many 
new-business departments. Many of the en- 
thusiasts along this line with all their card 
indexes and such methods seem intent, he 
said, on making a big job for detail out of 
a little one and a little job for a good man 
out of a big one. In a moderately small 
community there is no need for elaboration. 
He protested against another popular fancy 
namely, that of putting out on trial flat- 
jrons, toasters, etc. It was necessary to do 
this when they were introduced for the 
first time, but it is absurd, he thinks, to 
continue this practice when in 
stances fifty-eight per cent of the devices 
are returned in a much depreciated condi- 
tion for which the company must stand the 
entire loss. There has been a great im- 
petus to the commercial end of the business 
during the last five years, but in many in- 


stances the pendulum has swung too far. 
There should be a limit to the extent to 


some in-° 
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which central-station men shouid go in or- 
der to secure business. After all that has 
been said about new-business methods it 
is undoubtedly true that personal solicita- 
tion produces the greatest good. Appliances 
should not be sold too close to cost. A 


. good profit should be made on all goods 


that are sold, as well as the current sup- 

plied. The increased current consumption 

will not suffer because of such a policy. 
HOW TO GET NEW BUSINESS. 

Mr. Heiliger called attention to five car- 
dinal points that must be considered in all 
campaigns for new business. These are: 
Advertising, personal solicitation, courtesy, 
enthusiasm and service. Newspaper adver- 
tising is the most important and vives the 
greatest returns for the amount expended, 
if it is handled in a judicious manner. The 
headlines must be very carefully drawn 
up. Personal letters or their fac-similes are 
excellent mediums. It is desirable to in- 
close manufacturers’ circulars when bills, 
receipts and other mail are sent out from 
the office. Personal solicitation is abso- 
lutely essential to the success of any new- 
business department. If the company is 
not large enough to employ one or more 
solicitors, then the manager or superin- 
tendent should devote a definite amount of 
time each day to this work. Nothing is 
so effective in securing business as per- 
sonal] contact with the prospect, and when 
combined with judicious advertising it 
makes an almost infallible combination. 
Courtesy on the part of every employee is 
of vital importance in securing new busi- 
ness and retaining the old. Enthusiasm is 
a necessary quality on the part of every 
commercial man, It enables the solicitor 
to overcome the apathy of a prospect and 
to overcome the wiles of his competitors. 
Good service is absolutely essential. This 
means prompt attention to complaints, 
prompt repairs to defective lights or appli- 
ances, and in fact prompt attention to 
everything affecting the relations of con- 
sumer and company. A friendly call on 
old consumers once in a while is of value 
in cultivating their good will. 


These two papers were discussed to- 
gether, and it was indeed a lively dis- 
cussion. The question came up first 
of getting customers to use current- 
consuming devices, especially electric 
flatirons. One company that had made 
a campaign along these lines stated that 
it cost about $2.00 to sell each iron, this 
including the demonstration cost and 
also the loss due to selling the irons at 
a little less than cost. : 

Mr. Cushing, of Chicago, said that if 
a company could afford to furnish free 
lamp renewals it should certainly be 
able to put out free irons in considera- 
tion of the much greater current con- 
sumption of the latter. Moreover, the 
use of an electric iron often leads to 
further use of electric current for other 
appliances, and is in many instances an 
entering wedge to secure the lighting 
of the house. Another speaker stated 
that of the irons that were sent out by 
his company seventy-five to eighty per 
cent were kept. In some places as high 
as ninety-eight per cent has been re- 
corded. A great value_of pushing the 
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irons as the first of household appli- 
ances was that if a lady becomes satis- 
fied with the iron she will tell her 
neighbors, and therefore the irons prac- 
tically sell themselves and lead to the 


use of electric current for many other 


purposes. 

The question of residence wiring 
was brought up, and the practice of the 
Commonwealth Edison Company of 
Chicago was cited in this connection. 
Residences are wired at cost and the 
customer is permitted to pay for this in 
twenty-four monthly payments. This 
practice is followed in the wiring of old 
houses, as it is supposed that all new 
buildings will naturally be wired, and 
a watch is kept that they are wired ina 
practical manner. The company gives 
a flatiron free with a contract for twen- 
ty-four payment wiring. The company 
is not particular as to the time of the 
trial of an iron, and it has found that 
ninety per cent of all irons put out on 
trial have been kept. The company has 
recently advertised that it will furnish 
free renewals of electric irons regard- 
less of what is the matter with them, 
even if only a cord is broken. It is a 
good idea to have the solicitors ceall on 
old customers to see if there is not 
something that can be done for them. 

At this time the regular programme 
was departed from and the president 
called for a report from the Committee 
on Rates. This committee was appoint- 
ed at the last meeting and its chairman, 
R. S. Wallace, of Peoria, read the re- 
port. 

REPORT OF COMMITTEE ON RATES. 


The committee made a careful investiga- 
tion of the various systems of rates that 
are in vogue. It defined the ideal rate as 
one that is at the same time equitable, prac- 
ticable and legal. The report is a pre- 
liminary one and covers the matter in a 
general way. The most customary sys- 
tems of rates are (1) flat rate, (2) uniform 
meter rate, (3) sliding scale rate (4) dif- 
ferential rate. The last is nearly always 
dependent upon some method of determin- 
ing the maximum demand of the consumer, 
this being determined in many instances by 
an indicator installed on the premises or 
by some more or less arbitrary assump: 
tions. The readiness-to-serve system is one 
of these differential methods of charging. 
tach of these systems was described in a 
reneral way and to better illustrate the 
differential rate the flgures were appended 
for a station having a capacity of 400 kilo- 
watts in a town of 10.000 inhabitants. A 
bulletin of some of the prevailing systems 
of Hght and power rates in the state was 
also appended, and a bibliography on the 
subject of rates. 


The report of the Committee was ae- 
cepted and the Committee was asked to 
continue to serve for two more years. 

Frank J. Baker, of Chicago, called at- 


tention to the system of classified ac- 
counts that has been prepared by the 
Accounting Committee of the National 
Electric Light Association. He urged 
that this was a very good thing for all 
companies to adopt, especially as many 
small companies do not have a fair rate, 
that is, one that was fair to themselves, 
and are unaware of that fact. The 
Commonwealth Edison Company, of 
Chicago, was seriously considering 
adopting this system as outlined by the 
National Association’s Committee. It 
was possible that in the state of Illinois 
there might soon be created a public 
service commission and the immediate 
adoption of a uniform system of account- 
ing would be a good thing for all con- 
cerned, as then the commission would 
be better able to tell in just what condi- 
tion the companies were and what they 
were doing. As the National Electric 
Light Association’s system had the ap- 
proval of the New York Public Service 
Commission it might very appropriate- 
ly be adopted by the future Illinois 
commission. The fact was also brought 
out that the cost for making the change 
of accounting to that proposed by the 
National Association would not be great. 
In many instances this cost would not 
be more than $25. For completeness of 
analyzing the income and expenses this 
system could not be improved on. 

L. D. Mathes, past-president of the 
Iowa Electrical Association, was called 
upon at this time and gave a very in- 
teresting talk upon the papers that had 
been presented. He stated that exces- 
sive use of the card-index idea was a 
hindrance to a new-business department, 
and that all the business of this depart- 
ment should be conducted upon digni- 
fied lines and not upon the circus meth- 
od of securing business. The custom 
of sending circulars with letters was a 
good one, and a personal letter inclosed 
with the advertising matter and calling 
attention to the goods referred to, is 
very effective. 

J. R. Cravath, of Chicago, was called 
upon to say something regarding the 
system of indirect lighting as installed 
in the new Blackstone Hotel in Chi- 
cago. He gave a short history of the 
progress of indirect lighting from the 
first attempts to use this system, but 
which were not a success because the 
proper reflectors had not been devel- 
oped and the lamps used were not effi- 
cient. Now, however, with tungsten 
lamps and properly designed reflectors 
good results are obtained ‘and an al- 
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most shadowless illumination is secured. 

O. C. Macy, superintendent of the Al- 
ton Gas & Electric Company, then read 
his paper on ‘‘New Business Ideas.” 

In the discussion of this paper a 
number of speakers contended that it 
was better to tell a customer that the 
cost of his service is a dollar a day 
than to state it will be thirty dollars a 
month. 

The session on Thursday morning 
was opened by the reading of a paper 
on ‘‘Des Moines Plan of Meter Read- 
ing’’ by P. B. Sawyer, general manager 
of the Des Moines Electric Company. 


DES MOINES PLAN OF METER READING. 

Mr. Sawyer’s paper gives a review of the 
system adopted by the Des Moines Elec- 
tric Company of reading meters and billing. 
accounts. Formerly it was customary to 
read the meters as nearly as possible on 
the last day of the month and a cash dis- 
count was allowed for. payment by the 
middle of the following month. This created 
great congestion at the close of the month 
and around the middle of the month. There 
fore, it was decided to divide the city into 
twenty-five districts corresponding to the 
working days of a month. One meter 
reader takes care of all of the 3,000 or more 
meters in service. A book with a loose 
leaf for each consumer is made up for each 
district and he covers a district every day. 
The bills are sent out the following day 
and they are payable with the discount 
within fifteen days. This system has been 
a great relief to the business department 
and had resulted in a saving of about $170 
in the reading of meters alone by the end 
of the first year. The errors in reading 
were reduced to almost nothing. The er- 
rors in figuring bills likewise, as the latter 
work is enirusted to a prcficient clerk 
Complaints are investigated thoroughly, 
and do net become known to the great mass: 
of consumers as was formerly the case 
when they congregated in the office around 
the fifteenth cf the month. 


Various methods of meter reading 
were considered in the discussion. 
Some central-station men get good re- 
sults with the postal card scheme of no- 
tifying those that are missed at the 
regular reading. Others make an ap- 
proximate reading, and render a bill 
for that, and at the following month 
the actual reading is taken and the bill 
corrected accordingly. This plan was 
objected to by some companies, because 
it may lead to considerable complaint 
from excess bills. Some companies 
make the minimum charge for the 
month missed. One company calls up 
the customer and asks him to take the 
reading; this is regarded as avery good 
plan, as the customer becomes actus 
tomed to reading his meter, and has 
more faith in the aceuracy of the bill. 

Dr. Ernst J. Berg, professor of elec- 
trical engineering at the University of 
Illinois, was then called upon to pre 
sent his paper on ‘‘Hunting of Sy 
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chronous Apparatus.” Instead of do- 
ing so, however, he stated that he would 
not read his paper but would call at- 
tention to it, and urged the members to 
read it at leisure. He then referred to 
some of his early experiences while 
with the General Electric Company. In 
the early days of parallel operation of 
alterating-current generators many 
amusing incidents took place. He called 
attention to the need of having all pul- 
leys of exactly the same diameter where 
generators are driven from a single 
line-shaft, otherwise a uniform speed 
cannot be attained. It is important to 
see that there is not too much resist- 
ance in the cables connecting the gen- 
erators and busbars. The air gap is an 
important factor in successful parallel 
operation. With steam-driven alterna- 
tors the engine governors must be put 
up tight with no loose joints; even the 
difference between a joint With oil in 
it and a dry joint will tend to make 
considerable trouble. Some trouble is 
also noted in operating turbo-genera- 
tors which have little self induction; 
this can be remedied by installing some 
inductance coils in the leads. Some- 
times the addition of a flywheel effect- 
ively cures the hunting troubles by 
making the natural periods of the gen- 
erators correspond. 

C. W. Lee, secretary and treasurer 
of the C. W. Lee Company of New 
York, read a paper on ‘‘Publicity and 
Publie Poliey.’’ 


PUBLICITY AND PUBLIC DUTY. 
' Mr. Lee’s paper is a forceful presentation 
of the advantages of taking the public into 
the confidence of any public utility corpora- 
tion. The average public service company 
did not realize until abcut ten years ago 
what its exact relationship was to the com- 
munity. There are relatively few com- 
munities that have due regard for the 
rights of public utility corporations or a 
proper conception of their problems. The 
public has been inclined to view their acts 
with suspicion, and public officials and local 
hosses have exploited this feeling as a po- 
litical expedient. The companies have been 
forced to adopt defensive methods which, 
while unethical, were necessary in order to 
protect vested rights. The sooner the at- 
titude of the public is understood the 
sooner will the age of economic reason be 
reached. Corporations must in the future 
take their cases directly to the people in- 
Stead of to the politicians. Public senti- 
ment must be utilized to secure legislative 
justice. There is not a community so lack- 
ing in the sense of fair play that it cannot 
be made to see public utility problems in 
their true light if given an opportunity to 
do so. This has been shown by many in- 
stances of utilities that have adopted the 
policy of publicity. Mr. Lee cited the cases 
of the companies in Maysville, Ky., Ke- 
wanee, Ill., Louisville, Ky., Haverhill, Mass., 
and Buffalo, N. Y. If the company’s case 
is presented in a skillful and convincing 
manner, after an analytical study of local 


conditions and sentiment has been made, 
then there need be no fear as to the out- 
come of the campaign. If this policy had 
been followed in the past probably ninety 
per cent of the municipal and competing 
plants would not have been built and the 
same proportion of the present unjust state 
and city laws would not have been enacted. 
In Mr. Lee’s paper several examples were 
given of the advertising copy which was 
used in some of these publicity campaigns. 

Mr. Crawford, of the Iowa Electrical 
Association, was present and was called 
upon to enter into the discussion of 
this paper. He stated that the condi- 
tions in Iowa are quite similar to those 
in Illinois, but that all franchises in 
Iowa have to be voted upon by the peo- 
ple. Therefore it is more important 
that the sentiment of the publie should 
be favorable to a company. The elee- 
tric business has been developing very 
rapidly, and too little attention has 
been paid to the securing of the good 
will of the public and the making of 
concessions to it. In fact, the rights of 
the public have not been taken into 
consideration very much. Now is the 
time to try to interest the public finan- 
cially and to make the public service 
business a good investment. This not 
only helps the company in securing the 
good will of the public, but makes more 
people directly interested in the wel- 
fare of the company, and therefore 
makes it easier to secure contracts and 
franchises. 

At this point it was decided to dis- 
pense with the afternoon session, and 
to conclude the business of the conven- 
tion by going into the executive session 
for the election of officers. The Nom- 
inating Committee reported, and the 
convention unanimously elected the fol- 
lowing for officers for the ensuing year: 

W. G. Austin, of Effingham, presi- 
dent. 

H. A. Foster, of Fairbury, first vice- 
president. 

J. J. Frey, Hillsboro, second vice- 
president. 

F. H. Golding, Rockford, third vice- 
president. 

E. MacDonald, Lincoln, fourth vice- 
president. 

F. W. Reimers, Rock Island, treas- 
urer. 

H. E. Chubbuck, Peoria, secretary. 

C. A. Willoughby, Peoria, assistant 
secretary. 

Executive Committee: Wm. B. Me- 
Kinley, Champaign; R. S. Wallace, Pe- 
oria; Frank J. Baker, Chicago; F. M. 
Sinsahaugh, Carrollton; E. W. Smith, 


Kewanee. 
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EXHIBITS. 


A feature that is becoming very pop- 
ular with the annual conventions of the 
Illinois State Electric Association is. 
the exhibition of the latest electrical 
devices by the manufacturers and sup- 


ply men. The exhibits were as follows: 

The Franks Manufacturing Company, of 
Rock Island, had an exhibit of the new 
portables it is putting-on the market. 

Another local exhibitor was the Emeis 
Company, of Davenport, which is building 
a magneto for ignition work that is large 
enough to carry lights for car or boat use. 

The Automatic Washer Company, of ` 
Newton, Ia., had one of its washing ma- 
chines on display. 

The Dearborn Drug and Chemical Works, 
of Chicago, had a number of representa- 
tives at the convention to explain its sys- 
tem of treatment for boiler-feed waters. 

Fairbanks, Morse & Company made a 
display of alternating-current motors and 
starters for the same. 

The Fort Wayne Electric Works, Ft. 
Wayne, Ind., exhibited its line of watt-hour: 
meters, single and polyphase motors, the 
“Compensenarc” for moving-picture work, 
fan motors, bell-ringing transformers, and 
meters for calibration. 

The H. W. Johns-Manville Company 
made an exhibition of many electrical 
goods it handles, including Linolite lamps 
of both carbon and tungsten types, tape, 
high-tension insulators, and service cut-outs. 

The Simplex Electric Heating Company's 
devices were much in evidence, as there 
shown was a complete line of the many 
appliances made by the company. 

The Western Electric Company exhibited 
a line of tungsten fixtures and the Haw- 
thorn vibrator. 

The Hughes Electric Company, of Chi- 
cago, had a booth to show its line of elec- 
tric stoves and ranges. 

The Westinghouse Electric and Manu- 
facturing Company had a large exhibit, in- 
cluding many sizes of motors for various 
purposes, instruments and lamps. Special 
attention was called to the new type of 
wire tungstens of which the new 500-watt 
size was shown. 

The Wagner Electric Manufacturing 
Company, of St. Louis, displayed an assort- 
ment of motors for alternating current. 

The Holophane Company exhibited a 
large number of prismatic and steel shades. 
and reflectors. 

The General Electric Company had a 
corps of representatives to explain the 
various products of the company. A full 
line of electric cooking devices were on 
exhibition, from the new complete range 
to toasters, the new art craft chafing dishes. 
and percolators. Small motors were shown 
with hand drills. 

The Electric Appliance Company, of Chi- 
cago, and the Sangamo Electric Company, 
of Springfield, IN., shared a booth in ex- 
hibiting the series control for tungsten 
street lighting and Sangamo meters. 

The Valentine Clark Company had some 
sections of poles that had been treated with 
the “C. A.” wood preservative. 

The Federal Electric Company showed 
the new Willis “Straight Line” watt-hour 
meter, suction sweeper and Federal sign 
and lighting specialties. 

The Electrical Machinery and Construc- 
tion Company, of Rock Island, displayed 
fixtures and a washing machine with 
wringer electrically operated. 

The Jandus Electric Company had on ex- 
hibition the Daniels boulevard lighting post 
for tungsten lamps and for arcs. 
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CENTRAL STATION PRACTICE 


| Cransmisston-Interior Wiring, 


ELEMENTS OF POWER-STATION 
DESIGN—X. 


SWITCHBOARD DESIGN.—I. 


BY W. B. GUMP. 


The previous chapter dealt with the 
tundamentals of wiring connections, as 
related to the preliminary part of the 
electrical system. Superimposed upon 
this general layout are the details such 
as switch control, feeder circuits, in- 
strument connections, and finally the 
design of suitably arranged structures 
for containing these elements. Some 
of the more important of these details 
are to be treated within the scope of 
the following discussion. 

Switch Control.—There are two gen- 


FIG 1.—CONTROL BOARD, VERTICAL PANEL 
TYPE. 


eral types of switch control: (a) Man- 
ually operated; (b) remote control. 

The treatment here will be confined 
especially to the latter class. 

There are several methods employed 
in remote-control operation, such as: 
(a) Electrical; (b) compressed air; (c) 
hydraulic. l 

The larger power stations almost in- 
variably use the first method, that of 
electrical control. Its chief advantages 
over either of the other methods are: 
(a) Absence of complex piping with air- 
tight joints: (b) elimination of a con- 


tinuously operated compressor, or other 
auxiliary; (c) elimination of more or 
less troublesome valves. 

The electrical system of control is 
more flexible, since the wiring between 
the main switches, controlling souree, 
and source of supply ean be made to 
conform more conveniently to the de- 
sired location of apparatus than is usu- 


FIG. 3.—BENCH BOARD, OR CONTROL 
DESK. 


ally the case with piping. The present 
description will refer only to electrical 
control. 

There are two types of electrically 
operated switches: (a) Solenoid type; 
(bì) motor-operated. 

The main advantage of the solenoid 
type over the motor-operated type is 
that there are no moving parts to the 
solenoid except the plunger. With the 
latter type the motor demands more at- 
tention and is more likely to give trou- 
ble than a solenoid. In either type 
there 1s an appreciable time element 
between the closing of’ the control 
switch and the closing of the main 
switch. This time element is due to a 
certain extent to the effect of self-in- 
duction, but to a much greater extent to 
the inertia of the heavy moving parts. 
Thus, in synchronizing, an allowance 
should be made for the closing of the 
switch. This applies particularly to 
frequencies exeeeding twenty-five cy- 
cles. 

Control Boards.—There are three gen- 
eral types of control boards: (a) Ver- 


tical panel type; (b) pedestal type: íc) 
beneh board, or control desk. 

The types mentioned are illustrated 
in Figs. 1, 2 and 3. As to a choice be- 
tween these types it may be said that 
much depends upon the space available 
for the switchboard, and the general 
arrangement of the plant. Where the 
control is separated from the generat- 
ing room, either in an adjoining room 
or separate building, the pedestal type 
is generally a wise choice, especially 
where the unit system is employed ; that 
is, where the generator is a unit with a 
hank of transformers and transmission 
line. In this arrangement each pedes- 
tal corresponds to an instrument stand 
for a given unit, and simplifies opera- 
tion as compared to a continuous panel 
or beneh control. 

The bench board or control desk is 


FIG. 2.-CONTRGL BOARD, PEDESTAL TYPE 


suited to plants where it 1s feasible to 
have a high gallery overlooking the 
generators. In such cases the control 
bench and instrument stand are com: 
bined, and can usually be made quite 
compact. One distinct advantage of 
both the desk and pedestal types is that 
the view from in front or behind the 
board is not cut off, since the instru- 
ments may all be placed above, allow- 
ing an open space between them snd 


the desk. 


Where floor space is a very import- 
ant item, the panel type is to be pre- 
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ferred to the bench board. Even on 
galleries this type will often permit a 
very satisfactory arrangement, al- 
though it is not as typical as the pedes- 
tal or desk control board. 

Material and Construction —For low 
voltage, up to 600 or 700 volts, slate 
panels may be used. Above the latter 
voltage, marble is necessary. Since 
control boards require only the relay 
current they are generally constructed 
of slate with a black enamel finish. 
Pedestals are constructed of cast iron 
or may be combined with slate or mar- 


ble. The upper portion is sometimes 
ornamented with some form of iron 
scroll. 


In the bench-board type the slate 
panels are supported by angle iron or 
pipe framework, and are in some cases 
left open on the rear side for inspec- 
tion. 

Where high-tension wires, cables or 
busbars are run, they should be separ- 
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4—DATA FOR BUSBAR COMPART- 
MENTS. 


FIG. 


ated between barriers constructed of 
concrete, soapstone, asbestos or some 
other similar material. Concrete apart- 
ments are generally to be preferred to 
any other substance, since conerete is 
fireproof. Soapstone may be used in 
portions of the structure where extra 
high insulation is more desirable than 
hreproofing. As a matter of fact high 
insulation will prevent fire unless the 
busbar, switch blade or cable in ques- 
tion beeomes overheated through some 
outside source. Such a eondition is 
Very remote. Due to the high cost of 
Soapstone it is generally to be avoided 
when some cheaper materials may be 
substituted without undue risk. 
Barriers should be constructed be- 
tween oil switches of large capacity. 
Whether they are located directly upon 
a panel or built in separately from the 
Switchboard. The opening of a high- 
capacity switch has a tendency to eject 
oil from the tank and thus increase the 
chances for spreading a fire, if once 
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started. Standard high-tension practice 
has established rather definite distances 
for certain potentials. General dimen- 
sions of busbar compartments are 
shown in Fig. 4, which gives minimum 
allowable distances. It is sometimes 
practicable to insulate the busbars, 
and diminish the space accordingly. 
Where the space is not particularly re- 
stricted the busbars can he left bare. 
This question is a matter largely influ- 
enced by the surroundings. In a num- 
ber of cases busbars for 50,000 and 60,- 
000 volts are inclosed in fiber conduit 
and supported on insulators, thus af- 
fording double protection against 
breakdowns. When double insulation 
is employed the distance shown in Fig. 
4 may be decreased. It must be noted 
that where connections or joints are 
exposed the space between them and 
the barrier should be equal to that 
given in the table. Where high tension 
is employed, a dead ground is formed 
in making contact with a ecnerete bar- 
rier, the latter being a protection 
against fire but not serving as insula- 
tion. This fact should always be kept 
in mind when designing high-voltage 
structures. 

Space Required.—After the prelimi- 
nary wiring scheme has been made the 
first thing to be done is to begin the 
design of a structure adapted to the 
wiring layout. A large number of de- 
signs are invariably required before a 
decision is justified, and in many eases 
the details are not settled until a large 
part of the apparatus has been ordered. 
It is not out of place to state here that 
far too often the design of a station is 
so rushed that insufficient time is given 
to the details, and the result is an in- 
erior plant. 

One of the most difficult: tasks is to 
arrange the apparatus in a manner 
which renders it entirely accessible, and 
at the same time does not require un- 
due Iigh-tension appliances 
cannot be cramped. and this fact must 
he conceded and respected if a first- 
class installation is to be had. On the 
other hand it 1s not well to allow space 
in excess of that demanded for conve- 


space, 


nient operation. 

The space occupied and the location 
of the generators are more definite in 
the beginning than any other feature, 
and will show what space may be avail- 
able for other apparatus. In most of 
the preliminary designs it is impossible 
to assign accurate dimensions to ap- 
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paratus, since a considerable portion of 
it is of special design, and cannot be 
exactly located without working draw- 
ings. For this reason, the larger ap- 
paratus, such as generators, transform- 
ers, and oil switches should be fairly 
well settled first, and ample space al- 
lowed for feeder cables, busbars, in- 
strument wiring, current transformers, 
potentia] transformers, regulators and 
the like. Economy in space will be in- 
fluenced in a large measure by the ar- 
rangement chosen. This in turn is re- 
stricted by the nature of the plant it- 
self, and therefore by the operating 
conditions. 

Consider first a general wiring 
scheme as shown in Fig. 5, and assume 
for simplicity that there are four 5,000- 
kilowatt units, which are to deliver 
power over four transmission lines. 
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FIG. 4—DATA FOR BUSBAR COMPART- 
MENTS. 

each line forming a unit with a genera- 
tor and set of transformers. This would 
be more typical of a hydroelectric plant 
than a steam plant, since the latter 
would generally include a large number 
of low-tension feeders for local distri- 
bution, and would not he likely to have 
a unit system with its high-tension side. 

Assuming the generators to be 12,000 
volts, three-phase, twenty-five eveles, 
the low-tension switches will earry nor- 
mally 240 amperes per leg 
power-faetor, or C=5,000,000-+ (yar 
12,000) =240. Since the power-factor 
Will be closer to 0.85 than to umty, the 
normal current becomes approximately 
280 amperes. The copper cross-section, 
with a given loss, is but thirty per cent 
of that required with a voltage of 6,600. 
The space necessary for switches re- 
mains practically the same for either 
potential. The reduction in copper will 
consequently show a decided net gain, 
allowing for additional cost of insula- 
tion for the higher potential. 
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Completing the details of wiring con- 
nections for unit No. 1, the diagram 
shown in Fig. 6 is obtained. If the 
main scheme of operation has been set- 
tled, at least far enough for a prelimi- 
nary construction drawing, a general 
plan should first be drawn. Such a plan 
will take the form of Fig. 7, in which 
three-phase transformers are assumed. 
The advantage of a unit system is at 
once apparent, as regards the conve- 
nience in arranging apparatus. The 
scheme shown affords comparatively di- 
rect runs, and offers simplicity of con- 
struction throughout the plant. The 


FIG. 6.—WIRING CONNECTIONS. 


dimensions shown are of course ap- 
proximate, but are sufficiently close to 
determine the general arrangement and 
the floor space required. 

When the details of the plan shown 
are worked up, it will be found that 
numerous changes will suggest them- 
selves, and this fact proves that the de- 
sign of so intricate a piece of work as 
a power station, is developed only by a 
process of evolution, It always follows, 
therefore, that in order to have the 
most economical design for a given in- 
vestment, the drawings must be con- 
sistent and cannot be rushed to any 
great extent, but must be given careful 
study, even of minutest details, in or- 
der that the proper choice of a system 
be made. , 

Main Leads and Bus Details—As soon 
as the position of the generators has 
heen established, and the general layout 
settled, the main cable runs should be 
worked out. 


There are three principal methods of 
support for horizontal high-tension ca- 
bles, namely: (a) Tile or concrete 
duets; (b) continuous conduit sup- 
ported upon insulators; (c) cable sup- 
ported on insulators between barriers. 

Single-conductor cables may in some 
cases be run as bare conductors upon 
insulators, if sufficiently protected by 
fireproof barriers. As a rule it is advis- 
able to insulate conductors, up to 20,000 
volts, wherever there is any likelihood 
of exposure liable to cause grounding 
or short-circuits. Quite a number of 
12,000-volt installations have been made 
in which the conductors are in the form 
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proof against moisture. In place 
where it is not practicable to adopt a 
barrier system or a tile duct the con. 
ductors should be thoroughly insulated 
with fiber conduit, and be able to stand 
at least twice the working potential as 
security against breakdowns. The 
crossing of cables or other conductors 
should be systematically avoided, as far 
as possible, and, where crossing is de- 
manded, extra insulation and fireproof- 
ing should both be used. It will be 
found that crossing can be taken care 
of by having the upper conductor or 
set of conductors in the flooring, or 
above it, while the lower set may be 


FIG. 7.—PRELIMINARY CONSTRUCTION DRAWING. 


of bare copper tubes. These are rigid- 
ly secured to porcelain line insulators, 
and are separated by means of wide 
barriers spaced with ample distance 
between. Where joints are to be made, 
the tubing is flattened, and bolted 
solidly to the adjoining conductor, 
which in turn is pressed to a flat surface 
at the point of contact. 

The generator leads are preferably 
single-conductor varnished eambrie ca- 
bles run in tile duct, either in the con- 
crete floor or just beneath it. Tile duct 
can be secured in a solid block of con- 
crete, and the entire structure sus- 
pended to the floor arches by means of 
iron straps. This method has been em- 
ployed in old power stations in which 
it was not feasible to reconstruct the 
entire plant. 

Three-conductor, lead-covered cable 
is suited to outgoing feeders, especially 
where they are to be carried in a base- 
ment floor, or in a place which is not 


suspended below, and completely re- 
moved from all possibility of contact 
of the cables. 

_ (To be continued.) 

—_—_—_~+-—__—_ 
Central-Station Power For Coal Mines. 

The Washington Coal Company. 

owning and operating coal mines 12 
Durham County, England. buys ily 
electric power for operating its mines 
from the County of Durham Compans. 
A new substation containing two +" 
horsepower, 6,000/625-volt transform: 
ers is now being erected at the Glohe 
pit of the coal company. 

se ig 

Chicago Traction Progress. 
The traction companies of Clueaz? 

report that this year’s programme 0 
new track construction aggregatin: 
over ninety-seven miles stood as follows 
on October 1, forty-one and one-hall 
miles finished and nineteen miles under 
construction. 
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ILLUMINATING ENGINEERING 
SOCIETY. 


FINAL DAY OF THE BALTIMORE CONVEN- 
TION. 


At the opening of the session on Tues- 
day morning, October 25, the report 
from the membership committee was 
read announcing that 534 new members 
had been added to the Society during 
the recent membership campaign. The 
registration at the convention was 218. 

The first paper on the programme 
was one by Norman Macbeth, entitled 
“Relations Between Pressure and 
Light Outpnt with Various Gas Lamps 
and Burners.’’ 


PRESSURE AND THE LIGHT OF GAS LAMPS. 


This is a research on the effect of gas 
pressure upon candlepower. With the ordi- 
nary fish-tail burner the increase in pres- 
sure reduces the candlepower if nó ad- 
justment be made. Mantle lamps show an 
increasing candlepower wita increase of 
pressure, and in most of them the efficiency 
also increases. With one form of upright 
mantle the efficiency is found to reach a 
maximum at a pressure of about four 
inches of water, and then decrease. The 
mantle lamps were given an adjustment in 
order to use them under their best con- 
ditions. Curves of distribution of the light 
at different pressure are given, and formn- 
las for correcting the observed candle- 
power for pressure. Pressures used were 
from one to eight inches. Complete tables 
end curves of the results obtained are given. 
The consumption increases with pressure 
at a rate that is not quite linear. 


The discussion which followed this 
paper consisted largely in a broadside 
of questions addressed to Mr. Macbeth. 
H. T. Owens expressed the opinion that 
it was more important to regulate the 
pressure at the burners than to know 
the effect of variations. 

W. J. Serrill pointed out that differ- 
ent consumers upon a line received dif- 
ferent gas pressures, and that the 
Pressure varies from time to time. In 
Philadelphia the gas company tries to 
get a uniform pressure in the mains 
between three and three and one-half 
inches. The tendency among American 
companies today is to increase the pres- 
Sure, as has been done in Europe. The 
only property of the gas which affects 


its luminosity is the specific gravity. 


W. E. Barrows stated that when the 
Welsbach lamp was introduced in this 
country in 1889 it had no sale except in 
the regions supplied by natural gas, and 
the reason that it was more successful 
there is that the natural gas was used 
under high pressure. Mantles have 
shorter life under the high pressure. 

Norman Macbeth, in closing, stated 
the following points in answer to ques- 
tions: The pressures quoted in his 
paper were taken from Brown’s direc- 
tory and represent nominal rather than 
actual pressures. The lamps used were 
seasoned for 100 hours. The reports 
received covered 800 of the companies 
and the percentage was taken by com- 
panies and not by output. He consid- 
ered that the small use of mantles in 
the United States was due to the fact 
that the gas companies had not pushed 
their sale. Today, however, many of 
them are giving preper attention to 
this matter, and going after the busi- 
ness. He does not think that the shape 
of the curve changes with the age of 
the mantle, as mantles may now be 
had which do not shrink, and shrinkage 
is the principal cause of change with 
time. 

The next paper presented was 
‘Some Spectral Luminosity Curves 
Obtained by Flicker and Equality-of- 
Brightness Photometers,’’ by Herbert 
E. Ives. 


PHOTOMETRY OF COLORED LIGHTS. 


From the standpoint of accurate photo- 
metry the most important problem at pres- 
ent is a comparison of the _ equality-of- 
brightness and flicker methods. Of the 
several methods of color photometry these 
alone possess sufficient sensibility to war- 
rant their use. Experiment has shown the 
criteria of these two methods to be differ- 
ent. The effect of the illumination, size 
of field, and differences in color vision of 
the observers were investigated. Five ob- 
servers participated in the work and curves 
are given showing the relative sensibility 
of the two methods, the effects of chang- 
ing illumination with each method, and the 
relative position of luminosity curves given 
by each method. The sensibility of the 
flicker method is greater under all condi- 
tions, but especially at high illuminations 
and in the middle of the spectrum. When 
the illumination is decreased the luminosity 
curve is shifted toward the blue end of the 
spectrum with the  equality-of-brightness 
method, whereas with the flicker method 


The 
former is the well known Purkinje effect. 
The cause of the opposite shift with the 
flicker method has not been determined. 
The effect of changing the size of the fiela 
of view. is also different with the two meth- 


the shift is in the opposite direction. 


ods. In the equality-of-brightness method, 
decreasing the size of field increases the 
sensitiveness at the red end, but with the 
flicker method it decreases it. The most 
important fact shown by this investigation 
is probably that the flicker method and the 
equality-of-brightness method give more 
nearly the same values at high than at low 
illuminations. At the highest illumination 
used the mean of numerous flicker and 
equality-of-brightness curves would very 
nearly if not exactly coincide, and this is 
an argument for choosing such an illumina- 
tion as the standard one for making hetero- 
chromatic comparisons. After deciding up- 
on a methcd, standardizing laboratories 
should issue standards of different colors, 
and in the ordinary testing laboratory it 
should be unnecessary to compare sources 
of different colors. 

The discussion was opened by S. W. 
Ashe, who referred to Professor Rood’s 
work at Columbia University, and the 
necessity of co-operation between phys- 
ics and psychology to solve the prob- 
lems involved. He considers the flicker 
method the only satisfactory method. 
The acuity method has been tried by a 
number of experimenters, but has not 
been found so satisfactory. Much of 
the work which was done at Columbia 
after Professor Rood’s death has never 
been published, owing to the death of 
Doctor Tufts, who had carried on the 
work. One result which was of impor- 
tance was when comparisons had been 
made between two sets of light sources 
having complementary colors; a com- 
parison of the superposed elements 
gave agreement with the individual 
measurements. 

F. J. Pearson referred to his use of 
the flicker photometer in comparing in- 
candescent and are lamps and inquired 
whether, when such different intensi- 
ties were involved, there was reason for 
big ranges of variation in the results 
which he had found. His measurements 
had been checked by a Weber pho- 
tometer and color screens. In closing 
the discussion Dr. Ives called atten- 
tion to the fact that if Mr. Pearson 
had used alternating current in his are 


lamps there would be a-flicker which 
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would be superposed upon the flicker 
of the photometer itself and would 
cause trouble. . 

Answering another question by G. C. 
Keech with regard to the use of pho- 
tographic plates, he pointed out that 
no other detector than the eye can be 
used until such detector has been cali- 
brated in terms of the sensibility of the 
eve. Consequently the fundamental 
problem was the one with respect to 
the eye. 

The next paper was entitled 
Temperature Rise Due to the Energy 
Radiated in the Lower Hemisphere 
from Different Light Sources,” by d. 
G. Felton and E. J. Brady. The paper 
was presented by Mr. Brady. 
TEMPERATURE RISE DUE TO LIGHT SOURCES. 

This describes the werk of the authors in 
investigating by means of a bolometer the 
distribution of total radiant energy around 
various sources of light. These sources 1n- 
cluded both gas and electric Jamps with 
different kinds of shades and reflectors. In 
certain cases the curve of distribution was 
found to have the same shape as the curve 
of distribution for light, but in some other 
cases there was a marked difference in the 
form of the two curves. No explanation 
of this is given by the authors, but it is 
expected to investigate the matter further. 
It is to be noted, however, that the dif- 
ferences are found principally with opal 
or frosted globes. Curves are given for 
different forms of lamp, showing also the 
ratio of temperature rise to candlepower at 
different angles in the lower hemisphere 


of the lamp, and these aid in comparing 
lamps of different candlepower. 


H. E. Ives pointed out that it would 
be interesting to make such a compari- 
son between clear and frosted bulbs, 
since the latter do not diffuse the long 
rays so much as the visible rays. 

C. H. Sharp criticised some points 
of design of the bolometer and pointed 
out the effect whieh the hot air from 
the ceiling would 
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he 


the gas lamps and 
have in increasing the radiation re- 
ceived upon the toor. This effeet is 
one whieh would not be present with 
electric lamps. 

Norman Macbeth stated that radiant 
heat would retard the growth of hair 
and recommended this as an argument 
against suspending lights directly over 
a customer's head. 

The final paper of the session, ** he- 
port of Progress on Flame Standards,” 
by E. B. Rosa and E. C. Crittenden, 
was presented by Dr. Rosa. 

PHOTOMETRIC) FLAME STANDARDS. 


This paper describes the work which has 
been done at the Bureau of Standards to 
determine the adaptability of Hefner and 
pentane lamps for primary standards. lt 
ia shown that the common specifications 
for these lamps do not give as great uni- 
formitv as is desired. Variations between 
Jifferent Hefner lamys pave been traced 


to differences in the wick tube, whose 
thickness and conductivity for heat vary 
from lamp to lamp. The Kriiss form of 
sight is favored, as it is less fatiguing to 
the eye, permits more consistent settings, 
and a higher degree of reproducibility. The 
variation of candlepower witn humidity has 
been determined and the value of this co- 
efficient found to agree with the work cf 
Liebenthal, being 0.56 per cent per liter 
of water vapor per cubic meter of dry air. 
With weather conditions actually encoun- 
tered this correction as a range of about 
thirteen per cent. It is shown that with 
a flame height of forty-five millimeters the 
Hefner lamp would give very closely one 
international candle. Even greater differ- 
ences have been found in different makes 
of pentane lamps, and it was also found 
that the material on the market sold as 
pure pentane was not sufficiently uniform 
tor the purpose. The pentane lamp when 
first lighted increases in candlepower up 
to a maximum, and then decreases to a 
steady value, the time for arriving at which 
varies with different lamps and ranges from 
fifteen to thirty minutes. The humidity 
correction for the pentane lamp has been 
found the same as for the Hefner lamp, 
and it is believed that this will apply to 
all forms of flame lamp. This is in dis- 
agreement With the value determined by 
Patterson at the National Physical Labora- 
tory, and it is believed that the latter is 
incorrect. His value is 0.66 per cent. The 
differences between different ten-candle- 
power pentane lamps amounted to as much 
as 0.25 ecandlepower. As to reproduci- 
bility, a given pentane lamp is more ac- 
curavely reproducible than a Hefner lamp 
when both are operated under correct con- 
ditions, but there is a greater difference 
among pentane lamps than among different 
Hefner lamps. For this reason the authors 
considered that the pentane iamp with 
suitable specifications would be preferable 
as a standard, but the present specifica- 
tions are inadequate. It is to be preferred 
to the Hefner also on account of the color 
of the flame. It is not considered neces- 
sary to consider the effect of carbon dioxide 
upon the candlepower if proper ventilation 
is arranged for. The authors prefer con- 
tinuous ventilation and the exclusion of 
the products of combustion from the room. 
While the e’ectric incandescent lamp is to 
be preferred as a working or secondary 
standard, and for maintaining a primarv 
standard, the flame lamps are considered 
valuable for checking this standard from 


time to time by entirely independent 
means. With a = particular lamp. results 
are reproducible to a few parts in one 
thousand, and with proper specifications 


the unit would be reproducible witi about 
the same order of accuracy. 


The this 
taken up at the afternoon session and 
was opened by C. O. Bond, who pointed 
ouf that a pentane standard was very 
useful in cases where a battery was not 
available for a secondary electrical 
standard. He also pointed out that one 
reason why Harcourt had not discov- 
ered some of the minor changes whieh 
might oceur in this type of lamp was 
that at the time his investigations were. 
made there was no better standard 
against whieh to test. | 

W. H. Gartley pointed out the im- 
portance to the gas interests of a flame 
standard and the desirability that the 


discussion of paper Was 
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same correction should apply to the 
secondary standard used as to the flame 
being tested. While the candlepower 
has in many places been the legal test 
of the quality of the gas supplied, the 
calorific value is being introduced in 
some places as a test in place of the 
candlepower. 

A. H. Elliott spoke of the use o 
other wicks than the specified one in 
the Hefner lamp, and stated that he 
had not been able to discover any 
change in the candlepower in the use 
of different wicks. He referred to the 
troubles whieh he had experienced in 
the use of the pentane lamp due to in- 
purities, the danger of fire, ete.. and 
pointed out that a metallic-filament 
lamp Was not suitable for a standard 
in comparison with gas lamps. Ac 
cording to his experience the only 
hygrometer which was equal to the 
Assmann for accuracy was the swing 
ing hygrometer. Results obtained by 
the use of ealeium ehloride, sulphuric 
acid, ete., in the determination of 
moisture are very misleading. 

E. C. Crittenden, replying to a num- 
her of questions, stated that as far as 
observed the same effects were ob- 
tained with the flame height of forty- 
five millimeters as with the standard 
Hame height of the Hefner lamp, aud 
the same corrections for humidity, etc. 
were found to apply to sources of dif- 
ferent intensities. The geometric cen- 
ter of the flame was used as a photo- 
metric center in their tests. The Carvel 
lamp had been tried and found to hav" 
a mean candlepower of 9.6, but as the 
variations were as large as five per cent 
it was not considered worthy of com 
sideration as a flame standard. 

Kk. B. Rosa. in closing the discus 
sion, spoke of the possibility of m 
proving pentane by choosing closer 
limits of distillation temperature s0 i 
to get a purer illuminant. In spenti 
ing any tlame standard as a primary 
standard not only should all the details 
of the lamp be exactly specified, but the 
distance from the photometric screen 
at which it should be used ought also 
to be specified. Of course. any ne 
specifications which may be consi 
ered in order to define the umt more 
closely should receive international 
consideration and be adopted only n 
international consent. The Society 
should take action to bring both this 
matter and that of heterochroma" 
photometry to the consideration of an 
international commission. 
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The reading of papers was inter- 
rupted at this point to receive the re- 
port of the committee on the presi- 
dential address, which stated that 
there was nothing in the report re- 
quiring action by the Society. The 
report was adopted and the committee 
discharged. 

The regular programme of the after- 
noon was then taken up and consisted 
of three papers dealing with the value 
of illuminating engineering to practi- 
cal men. Three papers were presented 
and were discussed together. The first 
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VALUE OF ILLUMINATING ENGINEERING TO 
THE COMMERCIAL MAN. 


Mr. Serrill’s paper dwelt on the value to 
the commercial man of a gas or electric 
company of a reasonably good knowledge of 
illuminating engineering. The subject was 
considered in three aspects, first being the 
design and development of lighting units. 
The commercial man is concerned with this 
only to the extent of advising the designer 
in regard to the public taste and the extent 
to which the public purse is opened to its 
gratification. Secondly, the determination 
of light distribution and other characteris- 
tics of available units is necessary by the 
laboratory men in order that the commer- 
cial men have a knowledge of what they 
are selling and can sell intelligently in view 
of the sharp competition now prevailing be- 


e nain ani 


939 


erate with the other branches of the pro- 
fession in order to get the greatest good 
from it in his salesmanship. 


VALUE OF ILLUMINATING ENGINEERING TO 
THE CENTRAL STATION, 


Mr. Gilchrist’s paper shows clearly that 
the central stations have benefited from il- 
luminating engineering chiefiy in that ft has 
made their new-business departments alive 
to the scientific and economic requirements 
of good illumination. It has made the light- 
ing salesmen able to handle lighting prob- 
lems with the best intelligence obtainable 
on the subject. It has brought about a 
marked raising of the standard of artificial 
illumination. Installations that were regard- 
ed as models five or six years ago are now 
seen to be way behind the times. Consum- 


GROUP AT BALTIMORE CONVENTION OF THE ILLUMINATING ENGINEERING SOCIETY. 


of these was by W. J. Serrill on “The 
Value of Illuminating Engineering to 
the Commercial Man.’’ The second, by 
J. F. Gilchrist, was entitled ‘‘ Practical 
Value of Illuminating Engineering to 
the Central Station.’’ The last paper 
was by V. R. Lansingh on “The Value 
of Nluminating Engineering to the 
Manufacturer.” In the absence of the 
author the paper by Mr. Gilehrist was 
presented by Mr. Jones. 


tween different types of illuminants. Third- 
ly, a knowledge of the application of the 
available units to the spaces to be lighted, 
or applied illuminating engineering, is of the 
utmost importance to the lighting solicitor. 
He must be able to state on short notice 
for his company whether it can light a 
certain space satisfactorily, or whether it 
can improve on the present lighting, and 
what it will cost to do so. In other words, 
the lighting solicitor should be thoroughly 
educated in the principles of good illumina- 
tion. He should attend the meetings of the 
llluminating Engineering Society and ab- 
sorb all he can of how to lay out a credit- 
able lighting installation. He should co-op- 


ers must be educated to this higher stand- 
ard. It should be the business of central 
lighting stations to sell effective illumines- 
tion and not merely electricity. It has been 
difficult to get and to hold men of engineer- 
ing training in the commercial department, 
but now with the interesting possibilities 
opened up by illuminating engineering it is 
quite easy to get men to devote themselves 
to its problems. In conclusion, Mr, Gilchrist 
strongly urged that the lecture course now 
being fostered by the Society be repeated at 
a number of centers so that its high educa- 
tional value might be extended to a much 
greater number. The necessary funds could 
easily be secured. 
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VALUE OF ILLUMINATING ENGINEERING TO 


THE MANUFACTURER. 


In Mr. Lansingh’s paper five different 
classes of manufacturers were considered 
who benefited from illuminating engineer- 
ing. The manufacturer of illuminants ben- 
efits because his lamps are used more cor- 
rectly and give better satisfaction, so that 
more are used; new fields are opened up; 
the quality of his lamps is improved; his 
salesmen solicit business intelligently and 
place him at an advantage over his com- 
petitors. The manufacturer of shades and 
reflectors must make daily use of the prin- 
ciples of illuminating engineering, espe- 
cially if he makes prismatic glassware; to 
be of value the latter can be laid out only 
on thoroughly scientific lines in conformity 
to the requirements to be met and to the 
peculiarities of the lamp used. The fixture 
manufacturer has been slow to recognize 
the value of illuminating engineering, but 
the most progressive firms in this line are 
taking advantage of it, much to their finan- 
cial benefit. To the manufacturers of con- 
tributing apparatus, such as is used in the 
generating station and the circuits or mains 
bringing the energy to the lamp, iluminat- 
ing engineering has been beneficial because 
it has increased the lighting load through its 
raising of the standard of illumination and 
the extension of artificial lighting into new 
fields; all this means a much larger de- 


mand for apparatus of all kinds for the 
lighting circuits. 


G. H. Stickney opened the discus- 
sion by calling attention to the initia- 
tive of Mr. Ryan in pushing the sub- 
ject under discussion. Another class 
who can be greatly benefited by illumi- 
nating engineering is composed of the 
architects, who are hardly yet awake to 
this fact. 

E. L. Elliott pointed out the con- 
tractor as one of those most to be bene- 
fited and that he should be an illumi- 
nating engineer. 

C. H. Williams referred to the ac- 
tion of the Denver Gas and Electric 
Company, who started a course of in- 
struction four or five years ago. Since 
the department of illuminating engi- 
neering has been started all salesmen 
are invited to take a course of instruc- 
tion on this subject. 

W. H. Marshall referred to a pre- 
vailing idea that the illuminating engi- 
neer is only a theoretical scientist and 
the fallacy of the idea that he was not 
a practical man. He insisted that the 
technically trained man made a much 
better solicitor than the ordinary sales- 
man. 

Norman Macbeth referred to a deal 
where a $10,000-contract was lost be- 
cause the sale of shades and reflectors 
could not be made without demon- 
strating the value of the material by 
a curve showing the distribution of 
light. 

G. B. Regar pointed out that at 
the meetings of the Philadelphia Sec- 
tion an effort has been made to state 
things so plainly that the commercial 


man would have no difficulty in under- 
standing them. 

After adopting a vote of thanks to 
the city and press of Baltimore, the 
Johns Hopkins University, and the va- 
rious committees which had aided in 
making the convention a success, the 
meeting adjourned. 


THE LECTURE COURSE. 

At 4:30 p. m. a meeting was held to 
open the lecture course, which was to 
be given during the following two 
weeks. The meeting was called to 
order hy President Remsen, who 
pointed out that the registration had 
exceeded all expectations and that the 
only difficulty might be in properly 
caring for those who were to attend 
the lectures. At that time 212 persons 
had already registered for the course, 
and no more were being accepted until 
it was found out how many of these 
would actually attend. He admitted 
that one result of the meeting had been 
to make him a convert to proper illu- 
mination. 

Dr. E. P. Hyde, as president of 
the Illuminating Engineering Society, 
which had taken the initiative in ar- 
ranging the course of lectures, was the 
first called upon for an address. He 
spoke of the development of illuminat- 
ing engineering and its purposes, and 


dwelt upon the significance of the pres- 


ent course of lectures. 

The representatives of a number of 
societies who were interested in this 
movement, were then called upon for 
five-minute addresses, and the follow- 
ing responded to the call: Herbert A. 
Wagner, representing the Association 
of Edison Illuminating Companies; W. 
W. Freeman, president of the National 
Electric Light Association; Wm. G. 
Morris, vice-president of the American 
Gas Institute; J. B. Whitehead, repre- 
senting the American Institute of Elec- 
trical Engineers and chairman of its 
local section; Samuel Theobald, past 
president of the American Ophthalmo- 
logical Society; Wendell Reber, past 
president of the Academy of Ophthal- 
mology and Oto-Laryngology; J. R. 
Sloan, president of the Association of 
Railway Electrical Engineers. 

Some final announcements were 
then made by Dr. Hyde, and the lec- 
ture course was launched. A full state- 
ment of these lectures has been given 
in previous issues. They will continue 
until November 8, and comprise thirty- 
six lectures by experts, covering all 
branches of illuminating engineering. 
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Announcement was made that the lec- 
tures would be published at the conelu- 
sion of the course in two volumes, 
which will be delivered to members of 
the Society and persons taking the 
course at cost, which will not exceed 
$3.00. " 
BANQUET. 

In the evening a banquet was held 
at the Hotel Belvedere which consti- 
tuted the closing function of the con- 
vention. Gen. Geo. H. Harries acted 
as toastmaster and by his humor and 
ready wit, kept the gathering in a con- 
tinual bubble of merriment. Contribu- 
tions of college yells from the grad- 
uates of the various institutions inter- 
spersed with singing added to the 
levity of the occasion. Responses to 
toasts were made by Mayor Mahool, 
President Remsen, Dr.. Hyde, and F. 
C. Latrobe, president of the Consoli- 
dated Gas, Electric Light and Power 
Company. W. W. Freeman and E. G. 
Cowdrey also responded informally 
when called upon. 7 

—— eoe 
Ornamental Tungsten Street Lighting 
in a Small Community, 

The village of Nashwauk, Minn., has 
recently completed the installation of 
twenty-two ornamental tungsten celus- 
ters on its main street. Each column 
supports three tungsten lamps, 4 cen- 
tral sixty-watt lamp and two forty-watt 
lamps on side arms. An opalescent 
globe surrounds each lamp. The col- 
umns were furnished by the George 
Cutter Company, South Bend, Ind. Cur- 
rent is supplied from the village water 
and light plant. The lighting has been 
so enthusiastically approved by the 
citizens that a petition is being circu 
lated for the lighting of all the streets 
in this manner. 

—__s e 
British Illuminating Engineering $o- 
ciety. 

At the next meeting of the Mum- 
nating Engineering Soicety, of Grea: 
Britain, to be held in London, on No- 
vember 8, F. W. Goodenough, will pre- 
sent a paper on ‘‘The Present Status ot 
Gas Lighting,” and Prof. E. W. Mar 
chant will read a paper on ‘“‘Recen: 
Progress in Electric Lighting” 


—— an 

The historic Territorial Church, West 

Port, Edinburgh, Scotland, has recently 

been renovated and provided with an 

electric lighting installation. Metal- 

filament lamps are used, and the illum- 
nation is very satisfactory. 
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INDIRECT LIGHTING OF A THE- 


ATER AUDITORIUM. 


THE PLAZA THEATER IN CHICAGO. 


The recent opening of the Plaza The- 


This amusement house is less than a 
year old. The building is devoted ex- 
clusively to theatrical purposes, and 
was erected as nearly fireproof as pos- 
sible, brick, concrete and steel being 
used almost entirely; in every way it 
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more adequate light and heat, more 
perfect acoustics, and more cheerful 
decorations. This remodeling was car- 
ried out last summer, and on the open- 
ing night, October 17, a practically new 
theater was revealed that was bright, 


warm and attractive in every sense. 
The Plaza Theater is one of the out- 

lying theaters producing refined vaude- 

ville at low prices that are now be- 


ater on North Avenue, near Wells conformed to the strict requirements of 


beh coming so popular. It has a seating 
bul: capacity of 1,177, over a third of the 
Lams seats being in the balcony. Since the 
loc remodeling of the theater it has en- 
ne Zi joyed a much greater patronage, the 
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aioe INDIRECT LIGHTING OF PLAZA THEATER AUDITORIUM AS VIEWED FROM BALCONY. 
ns 
| 


the city building ordinances relating to 
theaters. However, it was lacking in 
several features to make it a cozy and 


ae Street, Chicago, marks what is believed 
Pie to be an epoch in theater illumination, 
yi it being the first extensive use of in- 
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TYPE OF INDIRECT-LIGHTING FIXTURE 
USED IN AUDITORIUM. 


credit for a large part of which is evi- 
dently due to the improved lighting. 

In redesigning the lighting of the au- 
ditorium it was felt that in the indirect 
system there were valuable features - 
that made it peculiarly suitable for the- 
ater lighting. In such lighting, to get 
fairly uniform distribution and to pre- 
vent disagreeable glare, it has usually 
been necessary to use a multiplicity of 
small incandescent units with frosted 
bulbs. With the indirect system the 
wiring is greatly simplified and a rela- 
tively small number of high-efficiency 
lamps can be used. In theaters of the 
class under consideration it is custom- 
ary to keep the auditorium lighted 
during a considerable part of the per- 
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LIGHTING OF THE PLAZA THEATER AUDITORIUM AS VIEWED FROM STAGE. 


ad direct lighting in a theater auditorium.. popular house. After several changes 
i It also shows the important influence of management it was made evident 

of good lighting on the success of a that extensive alterations were neces- 
i theater. sary to provide the auditorium with 
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formance ; in fact, in New York City all 
moving-picture shows are required to 
be produced with the auditorium lights 
on. The lighting for an audience un- 
der such circumstances should be rest- 
ful and entirely free from glare. This 
is conspicuously true of the indirect 
system. Under it the eye can follow 
the performance without being dis- 
tracted by any brilliant light sources. 
The actors can see their audience with- 
out the uncomfortable glare from direct 
lights. 

In view of these considerations it 
was decided to employ the indirect sys- 
tem as far as possible. The main eeil- 
ing was so equipped, also the foyer. 
In the parquet circle directly under the 
baleony it was feared that there was 
not enough headroom for indirect 
units, and, as this had been the best 
lighted part of the house, the eight 
original brackets, each bearing three 
gixty-watt pendent lainps, were re- 
tained. Although these lamps are pro- 
vided with milk-glass shades the con- 
trast between the illumination in this 
part of the house and that in the, par- 
quet proper, and in the balcony, is 
striking. The accompanying view from 
the stage illustrates this clearly. 

The main ceiling of this theater has 
six long rectangular panels running 
crosswise of the house. Although this 
architectural design was not particular- 
ly suited to indirect lighting, the latter 
has been quite successfully adapted to 
it. If this lighting system had been 
contemplated originally, the panels 
might quite readily have been made 
nearly square, so as to place an indirect 
fixture at the center of each, thus giv- 
ing a uniform lighting of the ceiling 
and avoiding the alternate bright and 
dark panels to be seen in the accom- 
panying views. However, even under 
the present arrangement the actual illu- 
mination of the seats throughout the 
parquet and balcony is quite uniform, 
adequate and satisfactory. 

There are nine main indirect fixtures 
arranged in groups of three to a panel 
in the first, third and sixth panels from 
the stage. Each fixture is suspended by 
four chains and is of an ornamental 
character, harmonizing with the dec- 
orative scheme. The fixtures in the 
first two rows each contain six individ- 
ual units and are hung with the center 
of the units five feet below the ceiling. 
The row of three fixtures above the 
back of the baleony holds four units 
each of the same type, but placed 
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nearer to the ceiling. Each indirect 
unit consist of a 100-watt tungsten 
lamp set with tip up in an independent 
distributing-type reflector with corru- 
gated and silvered surface, these re- 
flectors being entirely screened from 
view by the ornamental fixture, which 
has an internal diameter of thirty-two 
inches and a depth of nearly sixteen 
inches over all. A good idea of one of 
these fixtures may be obtained from the 
accompanying illustration. The ceiling 
is forty-nine feet above the main floor 
and the width and length of the audi- 
torium are 49 by 105 feet. The 
energy expended in the nine main fix- 
tures is 4,800 watts or 0.935 watt per 
square foot. The illumination at the 


INDIRECT LIGHTING OF THE FOYER. 


seats was calculated as being 2.3 foot- 
candles. In the southeast corner of 
the balcony is a fireproof room for the 
moving-picture and spotlight equip- 
ment, which reduces the width of the 
seating capacity at the rear. Over 
this portion of the baleony two smaller 


indirect lighting fixtures were placed; 


each of these has a 100-watt tungsten 
lamp with its reflector. On each of the 
side walls of the baleony three three- 
light brackets, like those below the 
balcony and originally in place, were 
left, but these are entirely supertiuous, 
as the indirect units supply an abun- 
dance of light. In next to the rear ceil- 
ing panel is a row of eleven emergency 
lights on a separate circuit controlled 
from the box office; these are required 
by the city ordinance. Under the front 
edge of the baleony is a similar row. 
For lighting the proscenium arch 
five 100-watt tungsten lamps were 
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mounted in ‘‘Seoop’’ window reflectors 
that were set in flush in the ledge at 
the base of the arch on each side, thus 
giving an indirect cove-lighting effect 
to the arch. 

In the foyer of the theater three in. 
direct fixtures were provided. Each 
of these holds two 100-watt tungstens 
set in individual distributing-type re. 
tlectors. The bowl is of spun brass 
eighteen inches in diameter and ten 
inches deep, with an ornamental band 
at its top. As shown in the illustra. 
tion of the foyer, there is a vaulted 
ceiling and the fixtures are suspended 
forty-two inches below this. The dimen- 
sions of the foyer are 10 by 49 feet, so 
that there is an expenditure of 1.22 
watts per square foot of floor area. 
which produces a calculated illumina- 
tion of 3.1 foot-candles. 

The entrance lobby of the theater is 
lighted by means of a combined diren 
and indirect fixture. Suspended by 
chains from the ceiling is a canopy 
holding six 100-watt lamps with their 
individual indirect reflectors. In the 
center of the canopy is an opal ceiling 
howl fitted with three lamps. Suspend- 
ed from the edge of the canopy are 
eighteen pendent frosted lamps. This 
fixture is quite attractive. At the edge 
of the canopy in front of the theater 
are thirty-four tungsten lamps in opal 
globes. On the front of the building 
are six flaming-are lamps. 

With the exception of the latter, all 
the lamps in the parts of the theater 
described are tungsten lamps. Current 
is furnished by the Commonwealth Edi- 
son Company. The indirect lighting 
fixtures were supplied by the National 
X-Ray Reflector Company to suit its 
calculations of the engineering require- 
ments. The remodeling of the lighting 
equipment was planned and executed 
by the Pierce Electric Company, of 
Chicago. Under the management of F. 
W. Hartmann the remodeled Plaza 
Theater has now become an attractive 
and justly popular family theater. 


National Electric Light Association 
Membership. 

According to figures given in a re- 
cent number of the National Electric 
Light Association Bulletin, there was 8 
gain of not less than 400 members dur- 
ing the summer months. The member- 
ship is at present 5,905, being distrib- 
uted as follows: Class A, 897; Class B, 
4050; Class C, 14; Class D, 990; Class 
à, 724. 
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WIRELESS COMMUNICATION AS 
APPLIED TO RAILROAD LINES.: 


BY LEE DE FOREST. 


A subject of this type must neces- 
sarily deal largely in futures, yet the 
demonstrated possibilities of the radio- 
telegraph and telephone and the strict 
requirements of the railway service are 
today so well known by the experts in 
each separate field, that, by conferring 
and co-operatively working together, it 
is reasonable to suppose something tan- 
gible, and of real value to both may 
rapidly result. The possibility of tele- 
graphing wirelessly to moving trains 
over cousiderable distances by means 
of the old fashioned spark telegraph 
was, I believe, first demonstrated in 
1905 over the Chicago and Alton Rail- 
road out of Chicago and St. Louis. 

Thanks to the enlightened interest 
which the officials of that road took in 
my proposals, I was allowed the privi- 
lege of experimenting on the fast day- 
light express between St. Louis and 
Chicago. Two horizontal antenna wires 
were first run on insulators along the 
top of the train and connected to a 
receiving instrument installed in the 
parlor compartment of one coach. 
Earth connection was made to the 
trucks. The fifteen-kilowatt station at 
East St. Louis, about two miles from 
the trackside and the ten-kilowatt sta- 
tion at Chicago, a quarter mile from the 
rails were used as transmitters. No 
attempt was made at that time to trans- 
mit messages from the train. But, un- 
iavorably situated, as both these sta- 
tions were so far from the tracks, mes- 
sages were clearly received on the fly- 
ing train when thirty to thirty-five 
miles from these stations. 

Subsequent experiments at New Hav- 
en, Conn., and Toronto, Canada, demon- 
strated the correctness of my view, that 
the track rail system, including the 


1 Abstract of a paper read before the Associ- 
ation of Railway Telegraph Superintendents at 
the recent convention at Los Angeles, Cal. 


‘TELEPHONY—JELEGRAPHY, 
WIRELESS. 


mass of telegraph or telephone wires 
along the right of way served not only 
as a conducting zone or wave chute 
along which the electric waves pre- 
ferred to travel; but also acted as a net 
to catch waves coming transversely and 
obliquely towards the right of way, and 
then distributing in both directions 
along the track a surprisingly large 
amount of electric energy. 

On account of this directive action 
of the telegraph wires it is easy to pick 
up strong wireless telegraph signals by 
a wave detector connected to a short 
horizontal wire stretched parallel and 
near to the telegraph wires, and at a 
surprisingly large distance from the 
wireless transmitting station. 

Now, given this phenomenon, it 1s 
easy to understand how a trackside 
wireless station, using a horizontal an- 
tenna wire, say 100 feet long, fastened 
to two or three telegraph poles, can 
communicate with another trackside 
station similarly arranged, and distant 
twenty or even more miles from the 
first. 

Obviously one or both of these sta- 
tions can be located on board a train, 
and in such case the horizontal antenna 
wire can, as I have demonstrated, be 
run inside the cars, of heavily insulated 
wire, parallel to the bell cord. This is, 
of course, providing that the cars are 
of wood and not of steel. In the latter 
case wires would need to be supported 
on insulators a few inches above or at 
one side of the roof of the cars. 

By this arrangement it would be a 
comparatively simple matter to tele- 
graph regularly to and from express 
trains, over a distance of, say, forty 
miles (twenty miles on each side of 
the trackside station). However, the 
commercial applications of such a wire- 
less telegraph service would be gener- 
ally confined to a few limited trains, 
where for the benefit of traveling busi- 
ness men, a news or stock report ser- 
vice could be made a feature. The ex- 
pense of carrying a telegraph operator 
on board more than the cost of the 
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would greatly 


entailed. 


equipment 
limit such application. 

With the radio telephone, however. 
the case becomes very different, so dif- 
ferent in fact that it is my firm belief 
that ere many years the telephoning to 
moving trains, and especially to loco- 
motives, will become a very common. 
or well nigh universal adjunct to our 
elaborate railroad safety applicances. 

For such a purpose, long distance of 
communication will be quite unneces- 
sary, in fact, undesirable. Consider a 
railroad system equipped with the block 
systein, with signal stations or towers 
at mile intervals; a small wireless tele- 
phone transmitter capable of half-mile 
communication and utilizing the indue- 
tive or ‘‘wave-chute’’ action of the ex- 
isting telegraph wires would cost lit- 
tle to install, little to operate, and be so 
simple as to add practically nothing to 
the training of the signal operator. A 
horizontal antenna wire would be ex- 
tended to the first or second telegraph 
pole stretched three feet below the low- 
est telegraph wire, the earth connec- 
tions would be direct to the track rails. 
On thelocomotiveor over the locomotive 
and the first coach will extend an insu- 
lated wire as easily coupled up when 
making up the train as is the air brake 
at present. In the cab a small box is 
fastened containing a tuning coil and a 
simple crystal wave detector; connected 
to this is a single head telephone re- 
ceiver with headband attached, or a 
telephone receiver with rubber air pad 
is fastened to a short arm, at a point 
where the engineer can easily rest his 
ear against it. The body of the locomo- 
tive, of course, supplies the earth con- 
nection. 

This system would enable the signal 
man to talk direct to the engineer for 
a period of one to four minutes, and 
add immensely to the probability that 
he will perceive the proper signal, or 
enable him to receive orders or infor- 
mation which the semaphore cannot. 
possibly communicate. The engineer 
could reply only by whistle. 
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lt would appear that by this appli- - 


ance it, will be generally quite unneces- 
sary for a train to stop merely to re- 
ceive dispatcher’s orders. What value 
this saving of time of hundreds of trains 
would aggregate to the railroads in a 
vear, I have no means of estimating. 
Surely it would total very large figures. 

Arrangements have already been 
made with the New York Central for 
carrying out a series of experiments 
in telephoning thus to moving trains, 
from a trackside station at Spuyten 
Duyvil, on the Hudson; and I expect 
soon to be able to publish some very 
interesting results. ` 
A short-range wireless telephone 
transmitter for such service as I have 
just described is operated from a few 
cells of Edison-Lalande battery, and 
the entire transmitting outfit will oc- 
eupy less than three cubic feet of space. 

Now consider the application of such 
wireless telephone instruments to 
freight train service, on roads like the 
Santa Fe, for example, without block 
signal stations at short intervals. 

It frequently happens that a train 
awaits on a siding for long periods the 
passing of another which has been de- 
layed by accident or other cause and 
with no means whereby the train crew 
can be notified to proceed. A portable 
telephone set installed in the caboose 
could be quickly brought into action 
to call up the nearest dispatch station. 

To facilitate this work a length of 
flexible antenna wire can be very quick- 
ly spiked up on two or three telegraph 
poles as high as a man can reach, par- 
allel to the telegraph wires or directly 
connected to a wire through a small 
condenser, the capacity of which is too 
small to allow any detrimental ground- 
ing of the wires. This ‘‘emergency an- 
tenna’’ can be strung up and taken 
down again in two minutes’ time. Such 
means for getting quick communication 
with stalled freights will mean an im- 
mense saving in costly delays to freight 
and to all trains affected by the tie-up, 
to say nothing of loss in wages to idle 
train crews. 

I believe that the railroads will soon 
see this method demonstrated, and be 
quick to admit the economy to them of 
equipping every caboose or a car on 
every accommodation train with such 
portable wireless telephone transmit- 
ting and receiving sets, whether or not 
the locomotive carry the receiving ap- 
paratus described above. 
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Ideas as to the possibilities of our 
land wireless telegraph for commercial 
purposes have been generally founded 
on the all-too-plainly demonstrated fail- 
ures and shortcomings of the spark 
systems. Such service is limited to rela- 
tively short distances over land by day- 
light, on account of the sad inefficiency 
of the spark wireless transmitter. The 
best of the spark systems can radiate 
generally less than ten or twelve per 
cent of the energy taken from the dyna- 
mo, then the trains of electric waves 
which the spark transmitter sends out 
are strongly damped. Sharp tuning at 
the receiving station to cut out inter- 
ference from other stations or from at- 
mospheric causes is really quite impos- 
sible when one has to work with these 
strongly damped waves from a spark 
transmitter. 

Hence, in addition to the short ranges 
necessitated, the spark system is not, 
and cannot be made reliable and ‘‘in- 
terference-proof.’’ Such means, there- 
fore, as supplementing the wire service 
of a railroad at times of emergency, as 
when long stretches of wire are mowed 
down by sleet and wind storm, is quite 
impracticable because so altogether un- 
reliable. 

During the last year, however, a new 
epoch in wireless telegraphy has been 
entered, marked by the ‘‘Radio-tone’’ 
transmitter (as it 1s called) which is 
sparkless and noiseless. In place of the 
noisy, crude and inefficient old spark 
gap, it employs a silent discharge from 
the antenna wires and emits trains of 
waves which are only very slightly 
damped. 

Moreover, we can now radiate fifty 
to seventy-five per cent of the energy 
derived from the alternating-current 


dynamo instead of the ten to twelve ` 


per cent of the spark system. This 
means that ranges two or four times 
greater than those given by the old 
spark method are possible and that 
wireless interference from natural or 
artificial sources can be completely and 
successfully eliminated. 

I have a photograph taken in San 
Francisco of a two-kilowatt installation 
of the sparkless Radio-tone system on 
board the United States Army trans- 
port Buford. The first day this ap- 
paratus was put in operation the Bu- 
ford, lying at her wharf in San Fran- 
cisco, communicated in bright daylight 
with a naval station at Point Aguillos, 
nearly 300 miles south, a new daylight 
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record on the coast. -A number of other 
army transports are now being 
equipped with this system, replacing 
the spark apparatus. 

The art has now actually reached the 
stage where we can begin to handle 
overland business in competition with 
wire lines. 

Therefore, the sparkless wireless tele- 
graph possesses immediate interest to 
railroad telegraphers as ready means 
for communicating over long distances 
between division headquarters, espe- 
cially at times of emergency when 
storms and washouts have cut wide 
gaps in the wire system. 

I foresee this use of the wireless tele- 
graph coupled with short range tele- 
phone safety signaling and emergency 
service aS occupying a very extensive 
field of usefulness to railroads and the 
traveling public. 

—__--@_____- 


Telephone Offer Revived. 


The old offer of the New York Tele- 
phone Company to pay the city for ex- 
clusive franchise was revived at a re- 
cent meeting of the Board of Estimate 
in New York. 

This offer was first made to the 
Board in September, 1906, and embod- 
led a promise to pay the City for the 
monopoly of the telephone business 
$116,000 a year for five years, $176,000 
a year for the next five years, and 
$200,000 a year thereafter; to furnish 
service to the City at fifty per cent of 
the schedule rates; to file an annual 
statement with the Controller, and to 
adjust rates periodically to limit the 
net earnings of the Company to ten per 
cent on actual invested capital, less de- 
preciation. 


—__—__»<-@——___—- 


Telephones in Philadelphia Schools. 

In each of the 330 public schools of 
Philadelphia there have recently been 
installed one or more telephones. The 
total number of school stations is 689. 
They have proven of great service in 
providing ready means of communica- 
tion between superintendents, princi- 
pals, teachers and parents of the pupils. 

———————»--o—__———_- 
Telephone Train Dispatching in 
Georgia. 

The Georgia Railroad has installed 
telephones for train dispatching upon 
246 miles on its road. There are 
twenty-eight stations between Atlanta 
and Augusta and thirty between Camak 
and Macon. B. 
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The New York Subway Situation. 

At a public engineering meeting in 
the Engineering Societies Building, to 
discuss the rapid-transit situation in 
New York City, Frank J. Sprague read 
a paper entitled ‘‘Phe New York Sub- 


way Situation.’’ An abstract follows: 


Taking as a theme a recent statement 
by Mayor Gaynor that the rapid-transit 
problem narrows itself down to the question 
whether the existing subway system, owned 
by the city but operated under a lease 
by the Interborough Rapid Transit Com- 
pany, shall be extended over natural lines 
of development, or an independent system 
competitive to it shall be constructed by 
city funds, the author reviews the history 
of subway developments from the time of 
the Board of Rapid Transit Commissioners 
to the present, and details the construction 
of the subway with city funds after all 
previous attempts had failed. He gives as 
the city’s equity in the present system a 
total construction cost of $62,875,000,. on 
which but $50,420,022 of city revenue bonds 
were issued, the difference of nearly $10,- 
500,000 having been supplied by the Inter- 
borough Rapid Transit Company in self de- 
fense, but states that the total bond issue 
on rapid-transit account, including $8,750,000 
expenses of the old and new commissions, 
and some new city construction is nearly 
$65,000,000. 

For interest and sinking fund the annual 
payment by the Interborough to the city 
now amounts to $2,181,204. 

Since the equipment account is about 
$30,000,000, the total investment reaches 
nearly $93,000,000, or $1,132,000 per mile of 
single track. The system covers 25.63 miles 
of route, 81.94 miles of track, and carried 
last year 238,430,000 passengers, with a 
maximum in one day of 1,179,000. 

Among the late activities of the old 
Board of Rapid Transit Commissioners and 
one of the first of the new Public Service 
Commission was the undertaking of the 
construction with city funds of the Bridge 
Loop and the Fourth Avenue Subway, and 
he quotes Commissioner Bassett as saying 
in a recent opinion objecting to the Tri- 
borough plans, that the actual cost of these 
sections and the extensions thereof would 
be forty per cent more than originally esti- 
mated. For the first part alone covering 
5.3 miles of route, the author gives $27,- 
500,000 as the present indicated cost, or 
over half the amount of city bonds out- 
Standing against the present system with 
its nearly twenty-six miles of route: and 
he also states that the Loop has apparently 
entirely failed as to its originally proposed 
functions, for on account of the extraordi- 
nary grades, amounting to fully five per 
cent on short curves, operation on the 
Brooklyn and Manhattan bridges from the 
Center Street terminal will always be at- 
tained with great danger. 

Pending the construction of the proposed 
larger systems, it is understood that these 
tracks will probably be leased to the Brook- 
lyn Rapid Transit Company for the opera- 
tion of both elevated and surface cars.’ 

The various efforts of the Interborough 
to increase its trackage and routes is de- 
tailed from the time when, in June of 1909, 
and before the city had available funds, 
Proposals were made to materially extend 
both the subway and the elevated divisions 
with private capital on condition of the 
granting of franchises coterminus with 
those already in force. 

The failure of negotiations was in part 
responsible for the release of self-support- 
ing bonds, with which to provide the city 
with means by which subway construction 
could be independently undertaken. This 
so changed the situation that the Inter 
borough Company, realizing the impossi- 


bility of subway construction with private 
capital if competing lines were to be built 
with city funds, made new propositions in 
which, on demand of the Public Service 
Commission, the projects for elevated and 
subway extensions were separated. The 
general conditions of the subway proposals 
made in July of the present year, as al- 
ready set forth in the public press pro- 
vided for the use of city funds, division of 
profit after various deductions for interest 
and sinking fund, upkeep and operation, 
and a possible recovery by the city of the 
new section in ten years. 

Attention is also called to the develop- 
ment of the Hudson-Manhattan System and 
its proposed extensions as a factor in the 
subway situation. 

The proposed system and the interim 
hearings on the subject of elevated exten- 
sions are discussed at length, and the au- 
thor does not hesitate to condemn unre 
servedly the Tri-borough projects. 

Comparison is made of the routes of the 
Interborough and its proposed extensions 
and the Tri-borough, and it is pointed out 
that while for the main line north from 
Forty-second Street and Lexington Avenue 
the routes are identical, from this point 
south they are competitive for nearly four 
miles, within a block of each other, while 
the Tri-borough entirely ignores the traftic 
requirements of the entire west side, es- 
pecially below Times Square, as indicated 
by the location and needs of the Pennsy}- 
vania and Long Island Station and the Hud- 
son-Manhattan Subway. It is also shown 
that instead of being a continuous system 
the Manhattan and Brooklyn sections of the 
Tri-borough are entirely distinct, crossing 
each other at different levels at Canal 
Street. 

One notable feature appearing in tne 
plans of the. Tri-borough are the enlarged 
dimensions, the individual tunnels being 
nearly two feet greater in height and width 
than the Interborough dimensions. Con- 
cerning the disadvantages of this he quotes 
Commissioner Bassett at length. 

The proposal to admit foreign cars, which 
has been stated by the commissioners as 
the reason for the increase of dimensions, 
is condemned. The importance of inter- 
changeability is also pointed out. 

On the subject of ventilation by piston 
action of the trains, doubt is raised as to 
its efficiency in the present case, and it. 
is pointed out that with the standard size 
of subway cars in common use, they would 
at the most occupy but forty-eight per 
cent of the clear area of the subways 
as proposed. 

The interim hearings on elevated exten- 
sions at a time when bids are due on 
specifications is sharply criticized. 

Irrespective of any other consideration. 
the author holds that for financial reasons 
alone there is not the slightest likelihood 
of the receipt of any acceptable inclusive 
bid for the construction and operation with 
private capital of the Tri-borough System, 
including the taking over of the parts al- 
ready constructed or under way. 

Assuming that the present subway sys- 
tem should be the nucleus of a logically 
developed extended system, but that on ac- 
count of the difficulty of arriving at an 
agreement between the Public Service 
Commission and the Interborough {interests 
it may be necessary to adopt heroic meas- 
ures, the author proposes an alternative 
route. 

In the main this is identical with the 
proposed Interborough and Tri-borough 
routes above Forty-second Street, but stop- 
ping short of the full extensions; going 
south, the route continues down Lexington 
Avenue and across between Fortieth and 
Thirty-sixth streets, through the Herald 
Square district, and to and down Seventh 
Avenue to Canal Street, from which one 
branch would continue to the Battery, 
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while another branch would run through 
Canal Street to connect over the Manhat- 
tan Bridge with the Flatbush and Fourth 
Avenues subway sections to Forty-third 
Street. A natural extension would be to 
Coney Island, and also later Ashland Place 
and the Queensboro Bridge would be con- 
nected by lines through Lafayette, Avenue 
and Broadway to their intersections. 

The paper is summarized on the basis 
that no satisfactory bids will be received 
for the construction and operation by pri- 
vate capital of the Tri-borough System, in 
which case the author believes thet the 
pest interests of the city will be secured 
by the following: 

Rejection by the Board of Estimate of 
all bids for construction alone by city 
moneys of portions of the  Tri-borough 
route. 

Cessation of present negotiations, or 
withholding approval by the Board of Es- 
timate of any negotiations tentatively con- 
cluded by the Public Service Commission 
relating to general third tracking and ex- 
tensions of the elevated railroad consid- 
ered independently of subway extensions. 

Withdrawal of all present plans and 
specifications for the construction of the 
Tri-borough route or any new portion there- 
of, as originally advised by one of the com- 
missioners. 

The prompt determination of a new and 
independent route, following in general 
Lexington and Seventh Avenues, with a 
junction between Forty-second Street and 
Thirty-sixth Street, as indicated, so 
planned and proportioned that it may be 
constructed and operated independently of 
the present subway system, or if satis- 
factory arrangements can be made now or 
later as an integral part of it. 

The preparation of new plans on reduced 
dimensions, with invitations to bid on this 
proposed route on the alternative basis of 
construction and operation by private capi- 
tal, or construction alone with city funds, 
the franchises necessarily being varied to 
suit the two plans. 

The preparation of a comprehensive plan 
of subways, using the composite system 
formed by the ultimate union of the present 
subway system and the proposed Lexing- 
ton-Seventh Avenue line as a nucleus, 80 de- 
signed that the equipment of all under- 
ground railways in New York City can be, 
if desired, interchangeably operated. 

Abandonment of the proposition for the 
indefinite possible use of the subway by 
foreign cars, and limitation of its use to 
strictly urban and local puposes. 

The undertaking of adequate tesis to 
demonstrate the utility of separate tunnels 
for effecting ventilation, as compared witb 
a system of forced ventilation initiated be- 
tween subway openings. 

The abandonment of attempts to seek the 
construction of a subway system by pri- 
vate capital in competition with construc- 
tion by the city with public funds. 

The establishment as an essential of sub- 
way extension where they may be required 
by local interests, but are not sufficiently 
promising to ordinarily warrant investment 
of public or private capital, by local assess- 
ments, with possibly the issuing of a special 
bond in like amount bearing interest only 
when such extensions shall in the matter 
of earning capacity meet the conditions laid 
down for such portious as are constructed 
by public funds. 

The establishment might also be profit- 
ably considered of a vo-ordinating board 
of engineers, who in conjunction with the 
engineers of the city and the Public Service 
Commission may be instrumental in har. 
monizing the suggestions and plans of the 
city authorities, the Public Service Com- 
mission and the various traction interests, 
and should be of sufficiently high character 
to command public and financial acquies- 
cence in their conclusions. 
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MOTOR DRIVE IN A BOOK. 
BINDERY. 


BY F. J. CHISHOLM. 


The Williams Bookbinding Company, 
located at 40 Rose Street, New York 
City, was organized in 1899 by George 
T. and W. J. Wilhams. In their small 
shop they had two machines driven by 
kicking power to assist their hand 
labor. In a short ten years, they built 
this into a plant having 100 of the latest 
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FIG. 1.—GENERATOR AND MAIN SWITCHBOARD. 


models in bookbinding machinery. 
Due to the death of the brothers the 
next generation took hold of the busi- 
ness and have since pushed it to larger 
dimensions. 

In 1907 the business had reached a 
point where the Wiliams Company 
found itself seriously handicapped by 
an inefficient belt drive from the cellar 
source of power which supplied its two 
floors. In order to get better variable 
speeds and likewise do away with the 
loss of production from oil and grit 
falling from overhead shafting, the 
company took up the electric drive as 
a solution of its troubles. The follow- 
ing description covers a type of control 
that was very little used until installed 
and elaborated by this company. 


Industrial Power 


The source of power is a slow-speed 
Corliss engine installed in the basement 
of the building. A vertical shaft, driven 
by a belt from this engine, drives a 
jackshaft in the bookbindery by a one- 
fourth turn belt drive. The generator 
is belt-driven from this Jackshaft, the 
latter being fitted with a clutch attach- 
ment so that the generator can be 
thrown onto the vertical shaft from the 
floor of the bookbindery. 

The generator and switchboard are 
installed so as to occupy practically no 


valuable space. The generator is a 
forty-kilowatt, 250-volt machine and 
supplies current not only for operating 
the motors but also for lighting the 
plant. The generator, which is 
mounted on the ceiling, is belted to a 
horizontal shaft provided with a fric- 
tion clutch, this shaft in turn being 
belted to a vertical shaft. By means of 
the friction clutch the generator may 
be started or stopped from the floor 
below. 

Directly underneath the generator, 
as shown in Fig. 1, is the main switch- 
hoard consisting of four panels. The 
generator panel (second panel from 
right hand end) is provided with a 
main-line switch, a 300-seale voltmeter, 
a 200-scale ammeter, a field-rheostat 
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eontrolling handle, and several smaller 
switches for the 230-volt lighting cir- 
cult. The panel to the extreme right 
is a feeder panel for the 230-volt light- 
ing circuit and it also feeds the fourth- 
Hoor distribution board shown in Fig. 
2. A Thompson astatic totaling watt- 
meter is mounted on this panel and it 
affords valuable information regarding 
the power requirements of the plant. 
The two remaining panels serve as dis- 
tribution boards for the lights and 
motors of the fifth or generating floor. 


FIG. 2.—GENERAT, VIEW OF FOURTH FLOOR. 


A battery of six Dexter folders with 
mechanical feeders is shown in Fig. 3. 
The motors for these folders are started 
and stopped by means of two-button 
push buttons, six of which are located 
at different points about each machine. 
so that the attendant may stop or star! 
the machine from any position. This 
is of great importance as it insures stop- 
ping the machine instantly in case of 
emergency and also eliminates the loss 
of time involved in going to a distant 
point whenever it is desired to start or 
stop the machine. These push buttons 
control an automatic starter for the 
motor. A field rheostat is also installed, 
and by setting this the foreman 1M 
charge can arrange for any given speed, 
so that the attendant need only operate 
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the controlling buttons. The automatie 
starter, field rheostat, main-line switeh 
and fuses are mounted on a slate panel 
set up within the framework of the 
folder, but not visible in the illustra- 
tion. 

Fig. 4 shows a cutter, the attendant 


A rounder and backer is a slow- 
moving machine used for rounding the 
back of a book. As ordinarily 


equipped, the electrical application con- 
sists of a hand-operated rheostat, a 
motor, and a foot switch to open the 
holding coil of the rheostat when the 


ELECTRICAL REVIEW AND WESTERN ELECTRICIAN 94T 


the time that the attendant’s weight 
comes on the flywheel, the operation 
being the same when the machine is 
reversed. The attendant keeps his foot 
on the brake most of the time. A field 
rheostat enables the foreman to set the 
speed for the output desired; this may 


FIG. 3.—SIX FOLDERS WITH MECHANICAL FEEDERS. 


at which is working busily. Thé motor 
for this machine is started and stopped 
about once in every ten minutes. The 
apparatus is self-explanatory. 

The makers of the pasting machine 
shown in Fig. 5 did not believe that 
this piece of apparatus could be oper- 


FIG 5.—PASTING MACHINE. 


ated by a motor because of the fact 


that it had to be stopped quickly and 
would require an unsually strong man 
on the brake. A motor, an automatic 
starter, and a dynamic brake made this 
machine manageable by a girl atten- 
dant, who needs only to push the con- 
trol button. 


brake is worked. When it is desired 
to reverse the machine, the flywheel is 
pulled back by hand. Fig. 6 shows an 
arrangement by means of which con- 
siderable time is saved both in the fre- 
quent. use of the hand-starting rheostat 
and in the cumbersome method of pul- 


FIG. 4.¢PAPER CUTTER. 


vary from thirty to ninety books an 
hour according to size, shape and 
weight of material. 

A very interesting machine is that 
which, from its function, is known as 
the gatherer. A book is usually made 
up of sections which will ordinarily 


FIG. 7.—-GATHERER. 


ling back the flywheel by hand. The 
reversing switch, when moved from the 
vertical, will cause the automatic 
starters to operate, thereby energizing 
the motor. The foot brake is made in 
the form of a lever and is so connected 
to a contactor that when the lever is 
pressed down, the cireuit will open at 


vary in number from twenty-five to 
sixty. It is the purpose of this ma- 
chine to gather these sections in proper 
order so that wher delivered the pages 
read consecutively. The starter for 
this gatherer is mounted on the far wall, 
as shown in Fig. 7, the operating but- 
tons being located on the machine at 
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the’receiving end. The motor is mount- 
ed on pipe supports, out of the way, as 
shown. 

About thirty-five motors varying in 
size from one-quarter horsepower to five 
horsepower are now installed in this 
plant. Small motors of one horsepower 
or less, operating machines which re- 
quire practically no starting torque, are 
compounded and thrown across the 
line. These motors are started by three- 
way snap switches which give full field 
before the armature is switched onto 
the line, this arrangement obviating 
considerable trouble from the blowing 
of fuses. ` 

Nearly all motors larger than one 
horsepower are provided with auto- 
matic starting devices, the result of 
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FIG. 6.—RGUNDER AND BACKER. 


which is an increase of fifteen per cent 
in the output for a given number of 
men and machines. This increase in 
production has not been due alone to 
the speeding up of various machines, 
but to the time saved through: not 
having the employees concerned with 
starting the motors. 

At first, when hand-operated rheo- 
stats were used, the girl attendants 
would pull away from a rheostat handle 
when a spark occurred, several attempts 
usually being made before the lever was 
finally set on the holding coil. The 
male attendants, on the other hand, 
would hold the handle on a point until 
smoke came from the rheostat, when 
they would let the handle go and wait 
for the rheostat to cool. It was to 
eliminate these losses that the company 
installed automatic starting devices and 
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the results have more than justified the 
expenditure. 

Before the addition to the switch- 
board equipment of the totaling watt- 
meter mentioned previously, it had been 
the custom of the company and the 
owners of the building to arrive at an 
agreement as to the probable power re- 
quirements and to draw up a contract 
accordingly. The wattmeter showed an 
average load smaller by twenty-five per 
cent than that agreed upon, and a cor- 
responding reduction was made in the 
price for power. 

It will be noted that some of the 
motors have to start under weakened 
field. To overcome this disadvantage, 
twenty-five per cent extra capacity and 
compounding were added to the motors. 
With this addition, no trouble is experi- 
enced in starting up any position of 
weakened fields. | 

The electrical equipment of this plant 
is of General Electric manufacture 
throughout. 


——e eo 


Copper and Railroad Electrification. 

In a short review of the prospects 
of the copper market, the Engineering 
and Mining Journal says that an ex- 
tremely encouraging factor is the re- 
port that several important railway 
systems are going to do considerable 
electrification in the near future. It is 
said, states our contemporary, that the 


= Great Northern has decided to electri- 


fy fifty-seven miles of track on both 
sides of the Cascade tunnel; that the 
New York Central is to electrify its 
line between Syracuse and Geneva, N. 
Y., a distance of fifty-four miles; that 
the Boston & Maine is to electrify its 
line through the Hoosac tunnel; that 
the New Haven will electrify its main 
line between Boston and Providence; 
and that the Lackawanna is to electrify 
a part of its line in order to utilize 
power developed cheaply from the com- 
bustion of culm in its coal territory. 


—_—__>--»_____. 


Electric Power for Freight Station. 

The freight station of the Great 
Western Railway Company, near Nine 
Elms, London, S. W., England, will 
shortly be supplied with electric power 
from the Battersea Borough Council’s 
electricity works. About 250,000 kilo- 
watt-hours a vear will be required, and 
the installation will inelude about 300 
horsepower for motive purposes, and 
a number of fifty-ton cranes will also 
be electrically operated. 
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ELECTRIC REFRIGERATION IN 
THE MEAT INDUSTRY. 


BY R. L. LLOYD. 


That the motor-driven refrigerating 
plant operated from the central station 
is a decided advantage and economy 
over the use of ice or a cold-storage 
pipe-line service, has been many, times 
satisfactorily demonstrated. As com- 
pared with the use of ice, but little 
argument need be used to uphold this 
point of view. Lower -temperatures, 
more uniform temperatures, and better 
hygienic conditons are universally ad- 
mitted. | 

It is purely a matter of dollars and 
cents as to whether it pays to install 
a refrigerating machine. Any con- 
sumer of ice who purchases over three 
hundred dollars worth in.a year at a 
price not lower than $3.25 per ton will 
find a machine a paying proposition. 
Take, for instance, the retail butcher 
shops, which are probably the most dif- 
ficult in which to make an advantag- 
eous comparison, inasmuch as they re- 
quire a maximum quantity of ice at 
one period of the year and none at all 
during a few weeks of the winter. At 
$3.25 per ton, three hundred dollars 
will purchase about ninety-two tons of 
ice. About one-half of this will be used 
during three months of the summer; 
say four tons per week as a maximum. 
A one-ton plant eperating about from 
twelve to fifteen hours a day will pro- 
duce equivalent temperatures and give 
a drier atmosphere. 

The power to operate this machine 
would cost, at the usual rates, about 
one-half as much as the ice. In ad- 
dition, the meat will be found to keep 
in a superior condition, and this is 4 
direct profit to the butcher, because. 
the trimming loss will be largely elim 
inated. = 

In the operation of a plant of this 


character very much depends on the 


ability and integrity of the engineer 
responsible for the installation, as the 
highest economy can only be obtained 
by a very careful attention to details. 
The machine and piping should be 
properly proportioned to the work. 
The air circulation must be carefully 
considered, and the driving power $° 
arranged as to give a maximum effi- 
ciency and least opportunity for cre- 
ating trouble. The electric motor 18 
the ideal power for this purpose. 
Very important also is the quality of 
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the insulation on the box to be refrig- 
erated. If this is faulty it is like try- 
ing to hold water in a sieve. In fact, 
too much attention cannot be given to 
this feature of a refrigerating plant. 
It is not a difficult matter to remove 
the heat from an inclosed space, but to 
keep heat out of that space is not so 
easy. It is an economy to be extrava- 
gant in purchasing insulation. The 
expenditure is made once for all time. 
Poor insulation occasions a continual 
increased expense in machine opera- 
tion, and this soon amounts to much 
more than the additional cost for first- 
class insulation. Besides, there is a 
deal of satisfaction in knowing that 
when the box is once cold it will re- 
main so over a period of forty-eight 
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BUTCHER SHOP USING ELECTRIC REFRIGERATION. 


hours or more. An undue rise of tem- 
perature over night or over a holiday, 
during the nonoperative hours of the 
machine, is a detriment to the stored 
product. 

Probably a few experiences taken 
from actual cases may serve to empha- 
size the advantages mentioned. 

A butcher has a retail store in which 
is a box, 9 by 6 by 11 feet in linear 
dimensions, which holds at times as 
much as six sides of beef, four or five 
calves and a dozen lambs, a total of a 
ton and a half of meat. The counter 
case and corned-beef tank are also re- 
frigerated, all by direct expansion. The 
machine used is of one-ton size set up 
in the basement directly under the 
main box. A brine tank is located in 
the ice bunker. This is cooled at the 
same time with the box and acts as a 
storage reservoir to hold the tempera- 


ture low during the night. With a 
temperature of thirty-four degrees at 
stopping time, a rise of only four de- 
grees will be experienced by morning. 
A single-pipe condenser and city water 
are used with this machine. The aver- 
age operating hours vary from four to 
five per day. In the summer about 
nine hours are necessary, while in Jan- 
uary and February the machine is not 
used at all unless an unusual hot spell 
occurs. 

Ice formerly cost about $425 per 
year. Electric power for the three- 
horsepower motor used cost just half 
as much as the ice. Adding interest 
and depreciation charges at fifteen per 
cent on an investment of $1,000 makes 
the total operating cost of about $365, 


representing a saving of fourteen per 
cent of the former expense. 

Another case is that of a butcher 
doing his own killing and retailing. He 
installed an eight-ton machine, rebuilt 
his two boxes and improved the condi- 
tions very materially at an expense of 
about $3,500. This system is also direct 


expansion with brine-tank auxiliaries. 


One of the boxes is in the store and 
holds the immediate supply for the 
counter business, together with such 
fruit and vegetables as the trade re- 
quires. The temperature is kept at 
about forty degrees. The other box or 
cooler is much larger, about 10 by 11 
feet and 20 feet high, so that the 
beeves can hang well up to clear the 
floor. There are two brine tanks here, 
ranged one above the other on one side 
so as to give the clear height where 
necessary. They hold 205 gallons of 
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brine cooled down helow freezing so 
as to maintain the temperature in the 
box at about thirty to thirty-two de- 
grees. This keeps the meat in prime 
condition. Killing is done two or three 
times a week, depending on the season 
and the cattle supply. Seven or eight 
beeves and twenty sheep and lambs are 
the average weekly killing. If an op- 
portunity presents to make a profitable 
purchase of cattle it is a very easy 
matter to get the whole lot quickly 
hung up in cold storage. Under for- 
mer conditions this was not feasible / 
and the cattle had to be kept on the 
hoof and fed. This method inevitably 
resulted in a shrinkage of weight and 
added expense. 

Ice formerly cost about $400. Ex- 


REFRIGERATING MACHINE IN BASEMENT. 


penses of feeding and keeping the cat- 
tle until ready to kill over $700. The- 
cost of operating the refrigerating ma- 
chine is less than $600. Also the im- 
proved condition of the meats and the 
very superior appointments resulting 
are quite gratifying. 

The next reference is to a plant con- 
sisting of two twenty-five-ton machines, 
individually driven by fifty-horsepower 
motors, a pump for circulating brine 
and a pump for the condenser water. 
The rooms cooled are as follows: One 
main refrigerator box or cooler 60 feet 
by 17 feet, maintained at thirty-five de- 
grees. Three freezers each 20 feet by 
17 feet. Wall and counter display cases 
in the store. One pickling room 37 by 
19 feet. This latter contains the brine 
tank holding 5,000 gallons of brine, 
and by its presence the temperature of 
the room is usually below freezing 
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point, though thirty-five degrees would 
have been amply cold enough. The 
freezer was divided into three rooms 
in order to accomplish better results 
and allow considerable elasticity in the 
accommodations. In certain seasons of 
the year it is necessary to take care of 
more of those delicacies which require 
the very low temperatures; and, as ar- 
ranged, one, two or three sections can 
be utilized independently. The tem- 
peratures can be brought as low as zero 
in any of these rooms if necessary. Fif- 
teen degree, is found to be ordinarily 
sufficient. 

This installation is a beautiful ex- 
ample of the benefits from first-class 
insulation, for whereas the plant was 
designed to operate during a large part 
of the day, practice demonstrates that 
from two to four hours per day is 
ample to produce the desired results. 

The charges for service from the 
freezing company’s pipe-line system for 
this establishment would have been 
$3,100 per annum. The cost of elec- 
tric power has been $2,300. 

A wholesale meat dealer who han- 
dles western beef from the refrigerator 
cars installed a twelve-ton refrigerat- 
ing machine to cool a box 90 by 26 by 
11 feet. This compressor operates all 
day long during the warm weather, 
but through the winter only a few 
hours every other day. The box is 
maintained in excellent condition and 
the saving is even better than expected. 
The present cost of power from the 
public-service electrice company is 
slightly above $1,000 per year. Pipe-line 
service at ten cents per cubic foot of 
refrigerator was $2,574. This com- 
parison should certainly satisfy anyone 
who compares other methods with re- 
frigerating machines and central-sta- 
tion service. 

In large plants one anú one-half 
horsepower per ton of refrigeration is 
theoretically required to drive the ma- 
chine. But in practice it is found de- 
sirable to provide the following for the 
various sizes below twenty-five tons 
capacity. Above thirty tons allow one 
and two-thirds horsepower per ton: 


1- LON Sh oe8 Se ties ee ie totes se ide Ses 3 horsepower 
2 WOM cease Bag tek goad ulate ts O's 5 horsepower 
SB: VO 28 £4 tie OR eee Rie Bale bes 7.5 horsepower 
VENT see wd 2 e2ocanns Save E wee ele a 10 horsepower 
NY EO 2 a Sots EE th Se eae E 15 horsepower 
LD evs eee E 0 ee Gre ae ote oe bes 22) horsepower 
Tie WOM Wee ae eee ee ae ees 27 horsepower 
UNS ON EE E E NE E de ae A 35 horsepower 
2 TON e it a Grace Wats ese E y R E 45 horsepower 


On the small machines there are us- 
uallv no by-passes and in starting a 
considerable foree is necessary to start 
under pressure. 
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FINANCIAL REPORTS OF ELEC- 
TRICAL COMPANIES. 
LONDON UNDERGROUND EARNINGS. 

The associated companies of the Un- 
derground Electric Railways Company, 
of London, report for the month of 
September. compared as follows 

Metropolitan District Railway: 


1910 1909 
Gross receipts ..............8- £54,116 £50,554 
Working expenses ........... 27,972 29,316 
Net receipts ................ 26,144 21,235 
London Electrice Railway Company: 
Gross receipts ................ £54,324 £53,948 
Working expenses ........... 30,470 30,820 
Net receiptS ............... 23,854 23,128 
London United Tramways, Ltd.: 
Gross receiptS .......-.-6.e0e- £29,528 C 27,792 
Working expenses ........... 21,297 20,232 
Net receipts «¢44 eo08 46 0%804 8,231 7,060 


KEYSTONE TELEPHONE. 

The report of the Keystone Telephone 

Company of Philadelphia for the month 

of September and three months ended 
Sept. 30 compares as follows: 


1910. 1909. 
September gross .,......... $94,340 $91.908 
Expenses and taxes........ 46.554 45.070 
September net ........... 47,746 46.838 
Interėst Sees ee bs ieee ks 24,762 24,682 
September surplus ....... 22,984 22,156 
Three months wross........ 282,809 272,851 
Expenses and taxes......... 141,222 135.523 
Three months net........ 141.587 137,328 
ChargeS . 665i Ses hee ites ry 72,640 76,828 
Three months surplus.... 67,947 60.500 


KINGS COUNTY ELECTRIC. 

The report of the Kings County Elec- 
tric Light and Power Company for the 
month of September and nine months 
ended September 30, compares as fol- 
lows: 


1910. 1909. 
September gross ........... $352,889 $286,822 
Expenses 20644044 Fek 6586s 181,942 155,546 
September net ........... 170,947 131,276 
Charges and depreciation... 109,015 91,827 
September surplus ....... 61,932 39,449 
Nine months gross.........2,146 503 2,721.6?1 
EXpenseës oeseuuussnunen ve 1,519,816 1,333,669 
Nine months net.......... a 1,386. 952 
Charges and depreciation... 923.514 789,910 
Nine months surplus..... 693,173 97.042 
AURORA, ELGIN AND CHICAGO. 


The Aurora, Elgin and Chicago Rail- 
way Company reports for the year end- 
ed June 30, 1910, compared as follows: 


Mad 1910 1909 
no ee $1,536,898 $1,467,214 
BX PUNSES enys Ohad eee ates te i IT 796,270 
Net ETE EE T 634,120 670,944 
Other income ............... 71,539 À 
Total income ..........00. 705,660 ne E 
CRATEES Loes L ITRS? 341,327 
Sürplüs 2 fete es oe A Ee 331,536 20 617 
Dividends, common and pre- 
ferrei 3 2205 a ince eine ce anche 279,000 255.750 
Net surplus .............0, a2 No Ta, SeT 
Previous surplus ........... 271,678 211,395 
Profit and loss adjustment, 
debit Seek sae ark Sob tate ete ea aaa 7.844 13.354 
SUPDIUS: gerve ceuden ea weeds 316,670 271,678 


Aurora, Elgin and Chicago stoekhold- 
ers at the annual mecting re-elected 


directors and approved the purchase of 


the Chicago, Wheaton and Western 
Railway, a thirteen-imile line completed 
a year ago, from Wheaton through 
West Chicago to Geneva. Its $429,000 
first mortgage 5s were assumed by the 
Aurora, Elgin and Chicago, which in- 
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eludes same in balance sheet as of 


June 30. 


NEW YORK STATE RAILWAYS. 
The report of the New York State 
Railways, for the quarter ended June 
30. 1910, compares as follows: 


1910 1909 
Total street railroad operat- 
ing revenue .............. $ 841,558 $ 766,027 
Total street railroad operat- 
ing expenses ............. 513,439 487,678 
Net street railroad oper- 
ating expenses ......... 328,118 278,349 
Taxes accrued ............. 59,897 46,420 
Operating income ........ 268,221 231,928 
Non-operating income ...... 211,796 80,273 
Gross income ............. 480,018 312,201 
Total deductions from gross 
Income oo sos 6 eee FS k as G5 es 128,790 107,924 
Net corporation income 351,228 204,277 


AMERICAN LIGHT AND TRACTION. 
The report of the American Light 
and Traction Company for the month 
of September shows an increase in gross 
earnings of $46,469 and in net of $44,- 
692. 


September— 1910 1909 
(GTOSS> oiha 29 bo a a Gib eee E ees $ 335,100 288,63) 
Expenses ...... ccc eee eee eee 9,562 7,785 

Nêt oon esos ae hae a oon 325,538 280,846 

For nine months— 

GFOSŠ reeda E EET A tee 2,653,157 2,306,122 
Expenses .....ssesesscesssso 89,424 79,190 
Net -oeae eens k E 2,563,733 2,226,932 


KANSAS CITY RAILWAY AND LIGHT. 

The report of the Kansas City Rail- 
way and Light Company for the month 
of September and four months ended 
September 30 compares as follows: 


1910 1909 
September gross .........+-- $ 628,685 $ 584,287 
ExpenseS sce cass es y i sedae ewes 365,790 323,078 
September net ............ 262.895 261,209 
Charges and taxes.......... 189,119 172,512 
September surplus ........ 73.776 88,697 
Four months’ gross......... 2,491,369 2,302,242 
Expenses ......c cece cee ees 1,488,174 1,306,500 
Four months’ net......... 1,003,195 995,742 
Charges and taxes.......... 749,726 690,331 
Four months’ surplus...... 253,469 305,405 


INTERNATIONAL RAILWAY. 

The report of the International Rail- 

way Company for the quarter ended 
June 30, 1910, conipares as follows: 


1910 1909 

r p 
Total street railroad operat- . EEE 
Ing revenue .....usres.ss. s> $1,204,376 $1,129,535 
Total street railroad operat- i 
ing revenue ........--eee- 739,008 632.468 
Net street railroad operat- ae 07.068 
ing revenue .........0-- 465,308 2e di 
Taxes acerued ..sessssreseo E ei ITH 
Operating income ....---- BIA ee 
Non-operating income ...... Lnn 443452 
Gross INCOME Lo... eee eee 40d aus Nise 
Total deductions from gross sirai on 797 
INCOME LL eee ee ee ee ee eee POL oT! ee 


Net corporation income... 202,288 
UNITED TRACTION COMPANY: 
The report of the United Traction 
Company, of Albany, for the quarter 
ended June 30, 1910. compares as fol- 


lows: 


1910 yas 
Total street railroad oper- aao, gH 012 
ating revenue ...s..ss.eo Soo ob. ata 
Total street railroad oper- i ea 269 832 
ating expenses ...--.+--e- 314,254 . 
Net street railroad oper- cantons 261,161 
ating revenue e.er.. 2RD “ni 
Taxes accrued ..sssssereeto 33, on nate 
Operating income ....-+--- BT roe “J22? 
Non-operating income. ..... F a azo 3a? 
Gross Income seses 241.: ` 
Tetal deductions from gross ag 62h 107,177 
INCOME ce ceercereseerereee 96.6.0 65'220 
Net corp. income....--++> 145,195 169, 


—\y ‘4 


November 5, 1910 


951 


SERIES ‘'TRANSFORMERS.— Why must 
all secondaries of a series transformer 
be connected in series? What would 
be the voltage across the secondaries 
of a series transformer having a 30 to 1 
ratio and 2,300-volt primary ?—T. F., 
Freeport, Ill. 

A series transformer has but one 
secondary coil, to which is connected 
the ammeter, or other instrument, for 
which the transformer reduces the cur- 


‘rent. The primary of such a transform- 


er is never connected directly across 
a high-voltage circuit, but always in 
series with it, from which fact it de- 
rives its name. If the ratio between its 
primary and secondary currents is 30 
to 1, then the ratio between the pri- 
mary and secondary voltages is ap- 
proximately 1 to 30. The inquirer 
seems to be referring to an ordinary 
shunt or potential transformer. A de- 
scription of the series, or current, 
transformer and of its use was given 
in these columns on page 799 of the 
issue of October 15, 1910. 


TUNGSTEN’ ADAPTER.— What is meant 
by a tungsten adapter?—H. M., Little 
Rock, Ark. 


The electric fixtures, both chande- 


liers and brackets, that were formerly 


made, had the lamps pointing at an 
angle of forty-five degrees, or there- 
abouts, with the vertical. This posi- 
tion was not suitable for the first tung- 
sten lamps made which had to be hung 
vertically -to prevent excessive strain 
on the fragile filament. Therefore a 
device was developed that is like an 
extension socket; it can be screwed 
into the socket in place and has its 
socket swiveled so as to allow the 
tungsten lamp to hang vertically down- 
ward: thus it is called a tungsten 
adapter. 


INCREASING MILEAGE, OF ELECTRIC VE- 
HICLES.—A friend of mine has an elec- 
tric runabout that he claims he can run 
sixty miles on one charge, although the 
salesman he bought it of could run it 
only fifty miles and would not guaran- 
tee it for more than fifty. He says he 
can run it with less power than even an 
expert chauffeur, but does not disclose 
his secret way of doing so. As I have 


known him to run his car nearly sixty- 
one miles I would like to know where- 
in his skill lies.—H. O. S., Cleveland, 
Ohio. 


Assuming the battery, tires and other 
features of an electric vehicle to be in 
perfect condition, the mileage that can 
be attained by it depends chiefly on the 
condition of the roads and on the man- 
ner in which the vehicle is operated; it 
depends to a less degree on the temper- 
ature of the battery. Accepting the 
figures given, the increased mileage is 
due to the selection of more perfect 
roads, that is, freer from hills, ruts. 
mud and dust; more intelligent control 
of the machine; or higher temperature 
of the battery which increases its ca- 
pacity. The second cause seems prob- 
ably to be the most important in thjs 
case. It is quite possible to employ the 
principle of ‘‘coasting’’ to an electric 


vehicle with considerable saving of 


power. This is done hy shutting off the 
power when approaching a point where 
low speed or a possible stop may be 
necessary and letting the momentum of 
the vehicle coast it along, instead of 
keeping the power on right up to the 
point where the brakes have to be ap- 
plied. Coasting should also be taken 
advantage of down all grades. In the 
ease of elevated railroads it has been 
found that a saving of twenty-five per 
cent in power consumption may result 
from proper coasting. In automobiles 
the saving can probably not be made 
as great. 


REVOLVING-FIELD DIRECT-CURRENT 
GENERATORS.—Has a direct-current dy- 
namo ever been built with a revolving 
field and stationary armature as 18 so 
commonly used in‘alternators? Would 
such a construction not have many ad- 
vantages? Why is it not used?—R. W. 
S., Minneapolis, Minn. 

.‘This construction is feasible and has 
been used for some direct-current ma- 
chines. It has all the advantages of 
the similar construction for alternat- 
ing-current generators, namely, sta- 
tionary high-voltage winding with its 


greater mechanical strength and more’ 


perfect insulation: moreover the com- 
mutator is relieved of its great centrif- 


ugal stresses and, as it and the arma- 
{ure have a larger diameter, more coils 
and commutator segments may be pro- 
vided and therefore a higher safe po- 
tential attained. Despite these great 
advantages, however, this construction 
necessitates that the brushes revolve 
about the stationary commutator and 
it is so troublesome to keep the brushes 
in proper adjustment that it makes the 
proposition an impracticable one. 


COMPOUNDING OF ALTERNATORS.—1. 
How does the compounding in an alter- 
nator cause a rise of voltage as the load 
is increased? 2. Will a single-phase 
motor run if connected to two leads 
of a three-phase circuit?—H. D., Chi- 
cago. 

1. The compounding of an alterna- 
tor acts in the same way as that of a 
direct-current generator, that is, series- 
field coils are provided through which 
all, or a proportionate part, of the load 
current is sent after being properly 
rectified. Therefore, to the magnetiza- 
tion of the main field is added the mag- 
netization of the series field and as this 
is proportional to the load current it 
overcomes the voltage drop due to 
armature resistance and the demagnet- 
ization caused by armature reaction, 
both of which vary with the load cur- 
rent. 2. A single-phase motor may be 
connected to any of the branches of a 
three-phase circuit. In fact, the three 
branches of such a circuit may be used 
just as if they were three independent 
single-phase circuits, but the load 
should be evenly balanced on them. 


ROTARY CONDENSER.— What is a ro- 
tary condenser and where is it used ?— 
A. M. V., Eau Claire, Wis. 

A synchronous motor that is run idle 
with overexcited field is called a rotary 
condenser because it is a rotating ma- 
chine that acts on the line just as a con- 
denser does in neutralizing the lagging 
current of an inductive load. Thus it is 
used chiefly to raise the power factor of 
transmission circuits so as to give them 
and the generators supplying them a 
capacity for carrying a larger load than 
they have when carrying a large so- 
ealled wattless current. 
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New Electrical and Mechanical Apparatus and 


A New Type of Cable End Bell. 

The Electrical Engineers Equipment 
Company, of Chicago, manufacturer 
of power-station specialties, has re- 
cently brought out a new and improved 


type of cable end bell, the novel fea- ` 


tures of which are demanding more 
than the usual attention. This new de- 
vice consists of a cable end bell so 
arranged that the cable sheath is 
grounded at the extreme end on the ca- 
ble and on the inside of the bell. The 
operation of installing this bell is a 
very simple one, as shown by the seven 
illustrations which appear herewith. 
The inside-clamp-ring feature permits 
of cable bells being installed, the cable 
being put in and the bell filled with 
insulating compound in a very short 
time. From one-half-hour to forty-five 


FIG. 2. 


FIG. 1. 


minutes is sufficient time for the com- 
plete operation, including the melting 
of the msulating compound. 

As shown in the illustrations, the 
new type of bell is so arranged that it 
may be screwed on top of a pipe of any 
description. The Electrical Engineers 
Equipment Company however, also 
manufactures a complete line of cable 
end bells with a clamp below or outside 
of the cable bell, for use on cable which 
is not protected by iron pipe. The ad- 
vantage of providing a cable bell which 
eliminates the expense of wiping joints 
is alone of sufficient interest to the elec- 
trical trade to warrant close ‘attention. 
The simplicity of the device for protect- 
ing a lead-covered cable of any voltage 
may be seen from the illustrations. 


Appliances. 


Fig. 1 shows the first step in installa- 
tion, with the cable pulled through the 
protective pipe, and the polygonal iron 
coupling screwed down. In Fig. 2 the 
inside brass clamp ring has been slipped 


a SPAS D Rw 


FIG. 3. . Fl 


Š | 
over the cable and screwed down into 
the polygonal bushing. The lead cable 
sheath, in Fig. 3 has been peeled off the 
cable and the end belled out to make a 
good fit with the clamp ring when the 
two are pulled together. Fig. 4 shows 
the cable sheath belled out and in 
proper position on the brass clamp ring, 
the clamp being screwed down for the 
purpose of making a good contact. 
The clamp ring is, in Fig. 5, shown 
tightened in place, and the cable is 


FIG. 7. 


ready for the cable bell to be screwed 
on the polygonal coupling. Figs. 6 and 


‘| show two forms of cable bells, the 


former being for inside service and the 
latter for outside installation. The first 


five steps as illustrated are the same 
for either of these forms of cable bell. 

It is also interesting to note that the 
illustrations herein all show actual con- 
ditions of installation. The cable shown 
is for 13,200-volt working pressure, and 
the system was tested complete with 
more than eighty cable bells in place. 
at 32,500 volts, for five minutes. Abso. 
lutely no trouble developed in any of 
the bells. All bells are guaranteed for 
five-years service. Each bell is given a 
rigid test and two-and-one-half times 
the working voltage that the bell is 
designed for. The outside cable bells 
are all tested under a wet test of one 
inch of rain in five minutes, and are 
given a test of two-and-one-half times 
the working voltage of the bell. The 
new quarters of this company amply 


FIG. 6. 


FIG. 5. 


permit of its taking care of its already 

large and increasing business. 
a a 

A New Machine for the Drafting Room. 

A machine for making opaque per 
or pencil drawings transparent and 
printable has been devised and placed 
on the market by Topping Brothers, of 
New York and is described by them 12 
a recent catalog. 

The ‘‘Mechanigraph”’ by which name 
the machine is known consists of a series 
of electrically warmed rolls, & bath (al- 
so electrically heated) and a pa" 
dryer rolls. The whole operation 
making a transparent print, 1t 18 said. 
takes but a few seconds. Another use 
to which the machine may be put's the 
renovation of old tracings. 
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Lighting a Large Machine Shop with 
Flaming Arc Lamps. 

The development of the flaming are 
lamp and its general commercial ap- 
plication to lighting large areas has 
brought about an important advance 
in the efficient lighting of machine 
shops, railroad yards, foundries, ware- 
houses, wharves and convention halls. 
This form of lamp owes its popularity 
for this class of service to its great bril- 
liancy, its penetrating power, its low 
operating expense and its pleasing ef- 
fect upon the eyes. 

It used to be the common practice 
to hang up almost any kind of a lamp 
in a haphazard way to light a mill, but 
those days of inefficient lighting are 


work 1s carried on. Often these side 
bavs also have traveling cranes, and 
in that case the lamps are hung around 
the sides of the bay. The upper gal- 
lery and main bay, however, are gen- 
erally illuminated by hanging flaming 
are lamps above the cranes. Before 
the introduction of the flaming are 
lamp no solution could be found for 
successfully lighting these high-ceil- 
inged interiors where dust, smoke and 
vapor were always present, but in the 
flaming are we find a lamp suitable 
for such service. 

For some time the Crucible Steel 
Company of America, at Harrison, N. 
J., had difficulty in finding a satisfac- 
tory means of illuminating its gun and 


FLAMING ARCS IN CRUCIBLE STEEL COMPANY'S PLANT. 


past, and today the mill superintendent 
recognizes the fact that a well lighted 
shop means more and better work and 
contented workmen. 

In foundries, steel mills and machine 
shops where the ceilings are high, 
lamps of great penetrating power must 
be used, because at the present time 
traveling cranes are used in almost 
every shop of any size, and in many 
cases it becomes necessary to hang the 
lamps above these cranes. 

The large machine shops and foun- 
dries are generally built with two or 
three bays, a popular arrangement 
being one central bay, in which the 
heavy work is handled, and one or 
more side bays usually built with gal- 
leries in which the lighter and detail 


projectile shop. In this shop, which 
works day and night, turning out guns 
and projectiles for the United States 
Government, good light is imperative. 
The guns and projectiles made for the 
government are built under very rigid 
specifications, and each shell and gun 
undergoes very close inspection during 
the process of construction. It is ap- 
parent that without good light much of 
the work would fail to pass the inspec- 
tion and thus be rejected. 

This shop was formerly lighted by 
earbon ares, but these proved unsatis- 
factory and incandescent lamps were 
added. These individual incandescent 
lamps were. hung near the various 
lathes, planers and other machines, and 
it was thought that this would solve 


the hghting problem. This combina- 
tion failed. however, for the men on 
the night shift were continually hav- 
ing trouble with their eves. As a last 
resort flaming ares were tried, and after 
a thorough test seven Western Electric 
Hawthorn flaming ares were installed 
in the main gun shop and three in the 
adjoining shop. These lamps were run 
two in series on a 110-volt circuit, and 
although the voltage is very unsteady. 
due to the fact that two or three forty 
or fifty-horsepower induction motors 
are often started or reversed simultane- 
ously, the lamps are operating well. 

It is interesting to note the increased 
production resulting from the installa- 
tion of these lamps. After the flaming 
are lamps had heen installed for some 
time it was noted that the increase in 
the amount of work turned out by the 
night shift was a little over ten per 
cent. In order to determine whether 
or not this was due wholly to the intro- 
duction of the flaming arcs, the lamps 
were taken out for a time and the night 
work carried on with the old lighting 
svstem. It was then found that the 
amount of work dropped off over ten 
per cent. 

This inerease in production is due 
not only to the amount of light, but to 
the quality. The golden yellow rays 
of the flaming are lamp are stimulating 
in character and very easy on the eyes, 
and sinee these lamps have been in- 
stalled night men have found it pos- 
sible to turn out a greater amount oi 
work with less effort than was possible 
with the old carbon lamps. 

The problem of lighting foundries 
has heretofore been a difficult one be- 
cause of structural conditions. overhead 
eranes and the presence of smoke and 
dust. One or two flaming ares hung 
above the cranes will satisfactonly 
light a foundry 30 by 100 feet. 

As to the economy of such an instal- 
lation, the flaming arc stands out prom- 
inently as the cheapest illuminant, 
when we consider that a flaming are 
lamp gives 3,000 candlepower at 550 
watts, the operating cost is low, and 
so few units are required that the in- 
stallation and maintenance cost is very 
small. 

————_»--e______ 

After burning for a period of over 
7,000 hours, a tungsten lamp used hy 
the Merchants’ Safety Deposit Com- 
pany, Chicago, T., is still in good con- 
dition, . 
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More Dispatching Telephones on the 
Louisville & Nashville. 

The Louisville & Nashville Railway 
Company has just completed the instal- 
lation of telephone train-dispatching 
and message circuits, supplanting the 
telegraph, on its Knoxville division. 
These circuits consist of the following 
equipment: 

One dispatching circuit from Knox- 
ville, Tenn., to Corbin, Ky., a distance 
of 105 miles, equipped with nineteen 
stations. One dispatching circuit from 
LaFollette, Tenn., to Etowah, Tenn., a 
distance of 114 miles, equipped with 
sixteen stations. One message circuit 
extending from Corbin, Ky., to Etowah, 
Tenn., a distance of 163 miles, equipped 
with thirty-six stations. These circuits 
also connect with the Pine Mountain, 
Olive Spring and Marysville branches. 

The. lines are equipped with No. 9 
B. & S. gauge copper metallic circuit. 
The equipment furnished is a special 
high-efficiency telephone train-dispatch- 
ing circuit developed by the Western 
Electric Company. Selectors are em- 
ployed for calling any station desired 
without interrupting the service of 
other stations. 

The cost of equipping this division 
amounts to about $36,000. Complete 
supervision of the work, both of the 
dispatchers and the men along the line, 
has been insured by placing telephone 
equipment at the chief dispatcher’s 
desk and in the superintendent’s office, 
so arranged that by simply taking down 
a receiver and listening in on the line, 
the dispatcher and the superintendent 
may at all times be in direct touch and 
communication with any office on the 
entire division. , 

The power furnished for operating 
the selectors and ringing the bells is 
obtained from motor-generator sets. 
These sets are operated directly from 
ihe primary source of power available, 
and on alternate days, so that the sets 
are always in an operative condition. 
They are arranged so that it is possible 
to connect all of the offices to either 
the train wire or message circuit. 

Test panels are furnished at all sta- 
tions, making it possible to introduce a 
portion of the message circuit into the 
dispateher’s line, in case of trouble on 
the train wire. The dispatching panels 
employed in the more complicated sta- 
tions are of special design, manufac- 
tured hy the Western Eleetrie Company 
according to instructions furnished hy 
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R. R. Hobbs, who has charge of the 
telegraph service of the entire Louis- 
ville & Nashville Railway system. 
Work trains and repair trains on this 
division will be equipped with portable 
telephone sets, which used in conjuction 
with special line poles make it possible 
for the employees to get in immediate 


As V/BRATION 
"B” CLOSES CIRCUIT 


OF RAILS STAAT 
CON TACT 
By ToOuc 
AS VIBRATION CEASES, CONTACT ‘8 

FINDS CENTER BETWEEN “A” AND C’, 
OPENS CIRCUIT ANO WARNING STOPS, 


LEAVING BATTERIES ON OPEN CIRCUIT. 
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Electric Highway Crossing Signal. 

Many of the tragic ‘‘crossing acci- 
dents’’ that are daily occurring on our 
railroads could be prevented by the 
installation of efficient warning or sig- 
nal devices. 

Such a device has been perfected and 
is being placed on the market by the 


HING CONTACT “A” AND ¢ — 


ELECTRIC HIGHWAY CROSSING SIGNAL. 


touch with either the dispatcher or the 
message operator. 

The conduct of the business of this 
division is carried on under the juris- 
diction of Superintendent R. C. Mor- 
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(iill-Alexander Electric Company, Den- 
ver, Colo., and the record of successful 
installations reported by the Company 
is indicative of their simplicity, econ- 
omy and effectiveness. 


LINE WIRES. 


DIAGRAM OF CONNECTIONS. 


rison, Trainmaster H. M. Brownie and 
Chief Dispatcher E. If. MeIntosh. 
— eo 

The gross income from the telegraph 
and telephone system owned by the 
Swedish Government amounted in 1909 
to $458,000. The cost of maintenance 
was $266,000. 


The operation of the Gill-Alexander 


At the erossiDg 


signal is as follows: ced 


proposed to be protected there is pla 
a highway vibrating gong mounted on 
a suitable pole. At the base of = 
pole is placed a weather-proot ne 
box, the wires from which pass throug! 
the magnets of the bell and connect 
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with a pair of line wires, extending in 
both directions, parallel with the track, 
to the end of the protected section. 

At each end of the protected section 
is placed an instrument which is se- 
curely fastened to the underside of the 
rail; this instrument is termed the 
“oscillator”? and is the means of ring- 
ing the warning bell at the crossing. 
A sectional view of this mechanism is 
shown herewith. 

Usually six oscillators are used for 
an ordinary crossing, placing three on 
either side of the crossing at intervals 
of 300 feet. Each oscillator is connect- 
ed to the line wires, running the wires 
through wooden trunking from the os- 
cillators to the pole, and each instru- 
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cept at the moment when the bell is 
ringing. 

The system can also be equipped, if 
desired, with red lights placed at the 
bell pole, which will light intermit- 
tently when the bell is ringing, in this 
manner proving to the train crew that 
warning is being sounded and also in- 
dieating whether or not the batteries 
need renewing. | 

Such a system as described above 
has, according to the manufacturers, 
many advantages, among which may be 
mentioned the eliminating of bonding 
of rails, insulating joints, end posts, 
ete.; ease of installation; overcoming 
of all complications in track, switches, 
ete.; elimination of battery leaks; long 


EXHIBIT OF THE WESTINGHOUSE COMPANIES AT ATLANTIC CITY. 


ment works independently of the oth- 
ers, although all are connected to the 
same line wires. 

When a train is in motion it imparts 
a vibratory motion to the rails; this 
Vibration causes the oscillator to close 
the circuit and ring the bell at the 
highway. The bell rings as long as 
Vibration of the rail lasts. After a 
train has passed over the protected 
section, or comes to a stop in the pro- 
tected section and vibration of rail 
ceases, the oscillator opens the circuit 
and the warning stops. 

The oscillator is incased in an iron 
tube which is dust and waterproof, the 


‘Mechanism being thoroughly insulated 


from the tube and rail, thereby keep- 
Ing the batteries on open circuit, ex- 


life and its dependability in all con- 
ditions of operation and weather. 

Cg neg Be io 
Westinghouse Exhibit at Atlantic City. 

The Westinghouse Companies main- 
tained, at the recent convention of the 
American Street and Interurban Rail- 
way Association, a very comprehen- 
sive exhibit, displaying a full line of 
materials, used by electric railways, 
that: the companies manufacture. 

The joint exhibit was conducted by 
the Westinghouse Electric and Manu- 
facturing Company, the Westinghouse 
Air Brake Company and the Westing- 
house Machine Company, and attracted 
a great deal of attention by reason of 
the operating machinery on exhibition. 
A view of the exhibit is shown above. 
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A LARGE ALTERNATING-CURRENT 
CIRCUIT-BREAKER. 


BY D. S. MORGAN. 


The construction of a circuit-breaker 
‘or use on heavy alternating-current 
circuits presents a somewhat difficult 
problem to the designing electrical 
engineer. To insure the distribution 
of the current uniformly throughout 
the various parts of the breaker and 
the avoidance of skin effect, energy 
losses in heating, ete., requires very 
skillful designing. 

The largest alternating-current cir- 
euit-breaker yet built is installed in the 
worsted mills of the American Woolen 
Company, at Lawrence, Mass., and pro- 
tects a 600-volt, forty-cycle turbo-alter- 
nator. It is a triple-pole solenoid-oper- 


12,000-AMPERE CIRCUIT-BREAKER. 


ated, type C, Form K-2 breaker built 
by the General Electric Company, and 
has a current-carrying capacity of 
12,000 amperes continuously without 
overheating. 

If a circuit-breaker for use on heavy 
alternating-current circuits of 6,000 
amperes and over, were built on the 
lines of usual direct-current construc- 
tion it would not perform its work satis- 
factorily and would heat to a danger- 
ous degree in service. To avoid this, 
special construction must be employed. 

In the design of the circuit-breaker 
in question, a large amount of radiating 
surface was provided and uniform dis- 
tribution of the current throughout the 
various parts was insured by subdi- 
viding the contact brushes and- the 
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studs of each pole into six sections, each 
section insulated from the others. Each 
pole of the circuit-breaker is operated 
by a separate solenoid mechanism so 
connected that the entire triple-pole 
breaker is controlled by a single con- 
trol switch on the switchboard panel. 
The open and closed positions of the 
breaker are indicated by pilot lamps 
lccated at the controlling switch. 

To obviate the necessity of opening 
an are at the control switch, the cir- 
cuit of the closing coils is opened by 
relavs located near the cireuit-breaker 
after the latter closes. The circuit- 
breaker trip coils are opened by aux- 
iliary switches on it, which open when 
the breaker itself opens. The device 
is made automatic by the use of cur- 
rent transformers and relays. The cir- 
cuit-breaker, solenoids and control re- 
lays are mounted on specially designed 
hard-wood supporting framework made 
to conform to the perimeter of the tur- 
bine to which the framework is secured. 

The breaker has now been.in service 
for several months and is operating 
satisfactorily. 

——_———>--e—__—__ 
Triumph Alternating-Current Genera- 
tors. 

A new line of alternating-current 
generators has been placed upon the 
market by the Triumph Electrie Com- 
pany, Cincinnati. These machines are 
of the stationary armature and revolv- 
ing field type and are built for either 
direct connection, for coupling to an 
engine, or may be belt driven as de- 
sired. The sizes range from fifty kilo- 
volt amperes upwards, and may be ob. 
tained for single, two or three-phase 
circuits and for 240, 480, 600, 1,200 or 
2.400 volts. 

The special features which make 
these machines noteworthy are the 
thorough ventilation of all parts and 
the ability to operate in parallel with 
machines of other make. It is be- 
lieved that just these two features will 
popularize these alternators to a very 
large extent, and in addition the de- 
sign and construction are very strong 

The usual standard rating of thirty- 
five and forty degrees centigrade tem- 
perature rise have been adopted, and 
any machine can be furnished for 
either of these ratings according to thie 
duty it has to perform. Generally 
speaking a forty-degree centigrade 
temperature rise will be advocated for 
machines which have to carry a non- 


inductive load—while a machine whieh 
has to carry an inductive load such as 
are lamps or induction motors will Jie 
rated on the thirty-five-degree centi- 
grade basis. ` 

The regulation of these new Triumph 
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The use of a relatively large amount 
of copper in both the rotor and stator 
windings has reduced the copper loss 
to a minimum. In addition due to the 
excellent design of the stator, the core 
losses are comparatively low, so that 


TRIUMPH ALTERNATING-CURRENT GENERATOR. 


ROTOR OF TRIUMPH ALTERNATOR. 


alternators is in accordance with the 
best engineering practice, and will varv 
from six per cent on a machine with 
a thirty-five-degree rise to eight per 
cent with a machine rated at forty de- 
grees temperature rise. 


these machines have execedingly high 
efficiencies. 

The accompanying illusvrations 
one of these machines, and it will he 
noted that the design is particularly 
compact and pleasing to the eye. 


show 
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Current Electrical News 


GREAT BRITAIN. 
(Special Correspondence.) 

LONDON, OCTOBER 21.—The electrical driving of reversing roll- 
ing mills for which it has hitherto been considered the Ilgner 
patent was the master, has received considerable attention this 
week owing to the fact that the Court of Appeals has declared this 
patent invalid for the reason that it has no subject matter. The 
court held that Ilgner in his patent merely took the Ward Leonard 
system of control, together with an idea expressed in an earlier 
patent of Ferranti, and added a flywheel. 

Another appeal-court case of interest relates to the use of 
phospham in the manufacture of metal-filament lamps. The “Z” 
Electric Lamp Company has a patent for the use of this chemical 
in order to prevent the blackening of lamp bulbs, and the Berg- 
mann Company of Berlin has been charged with infringing the 
patent. Messrs. Bergman do not deny that they use it, but claim 
to use it, as stated heretofore in these columns, with another ob- 
ject in view. 

Unlike a good many of their English confreres, the engineers 
of anumber of Scottish electricity undertakings are troubled with un- 
duly large profits, and some trouble is being experienced in disposing 
of them to everybody’s satisfaction. In Glasgow, Edinburgh and 
Leith this position exists and a general clamor is being made to 
prevent the accumulation of profits by reducing the charges, in- 
stead of distributing the profits for the relief of the rates. In 
the case of the Glasgow gas undertaking the transfer of profits to 
the relief of rates has been prohibited by an Act of Parliament. 

There has been a smoothing of ruffled feathers at Torquay, 
and the local tramway company is now being allowed to proceed 
with the installation of the overhead system in place of the Dolter 
surface contact system without further protest. It is generally 
recognized that it is in the best interests of all that the change 
should be made, and a little less obstinancy on the part of the 
Council would have saved it and the company some thousands of 
pounds. A similar agitation for a change is now being conducted 
at Hastings, where about two miles of the Dolter system are being 
worked along the sea front. l 

Some big developments are foreshadowed in London in regard 
to electrical omnibuses and vehicles generally. Two new companies 
are proposing to place a large number of vehicles on the streets, 
and the engineer to the Marylebone Corporation Electric Supply 
Department is offering to supply energy at one cent per unit. G. 


CONTINENTAL EUROPE. 
(Special Correspondence.) . 


Pakis, OcroBER 20.—The general council of the Aveyron De- 
partment in the south of France is making arrangements for in- 
stalling an electric railroad system in this region, in connection 
with the Southern Railroad Company. This latter is to sublet the 
contract to another company, which will probably be the Giros- 
houcher firm of Limoges, for the building of the lines. Standard 
gage will be adopted in order to run the electric railroad in con- 
nection with the existing railroad lines and also with the extensive 
system which the Southern Railroad Company is engaged in con- 
Structing in the Pyrenees region and which we already mentioned. 

Avignon, on the Rhone, is to have two electric tramways run- 
ning to the suburban towns of Villeneuve and Chateaurenard. A 
tramway line will soon be built from Lourdes to Bagneres and 
from this latter point to Gripp, in the Pyrenees region. The mu- 
nicipal council of Dunkerque has approved the project for a tram- 
way line running to St. Pol on the Channel coast. 

It is planned to carry out the Virgljoch electric line in Austria 
on the suspended system, using a cableway somewhat as in the 
Wetterhorn line. It starts from a point on the Lana-Meran electric 
road and has a difference of level of 1,156 meters for a length of 
two and two-tenths kilometers, the gradient being from fifty-two 
to sixty-one per cent. From the cableway running between the 
two points the passenger car will be suspended by means of a roll- 
Ing carriage. There will be two main cables forming the cable- 
Way. According to the present account, the cables are not 
stretched in a single span as in the Wetterhorn plant, but run on 
iron poles which are spaced to give a 100 to 140 meter span for the 
cable. A fifty-horsepower direct-current motor working on 6550 
volts operates the cable drum for the traction cable, this being at- 
tached to the rolling carriage. Current comes from the Lana 
electric plant over a 3,000-volt three-phase line and at the traction 
line there is a substation containing a 125-horsepower rotary-con- 
verter set. The electrical work will be carried out by the Union 
Electric Company of Vienna. Another recent project in the moun- 
tain region of Austria relates to a combined automobile and elec- 
trically-operated cable road which will allow tourists to reach the 
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heights of the Triglav, this being a much-frequented site. An 
automobile omnibus of eighty-horsepower will run up as high as 
Bolo-Polje, and from this point a cable incline is to take the pas- 
sengers to the summit. At the first-named point will be erected an 
electric plant for supplying current to the cable incline. 

Among the recent German projects I note the electric road 

which will be built from Cologne to Porz and Beuel. It is in- 
tended to use the power of three different streams in Baden in 
order to operate a hydraulic plant, these being the Nagold, Ems 
and Wiirm. In this way it is expected to secure 60,000 horsepower. 
A turbine plant will be erected at the locality of Kupferhammer. 
The town of Husum and the neighboring district are to be supplied 
with current from a 5,000-horsepower station. The Taunus electric 
plant, which is operated by the Kérting Electric Company of Ber- 
lin, is to furnish current for Ober-Reifenberg and for the Feldberg 
region. 
Starting from Basle, Switzerland, the Alsacian Jura region will 
be reached by an electric line. The first part of the line comprises 
the already existing Bersigtal road, which will be extended to 
Rodersdorf. From here a new section will run to Vendlincourt and 
will thus join the Bonfoler rpad ending at Pruntrut. A. DE C. 


MEXICO. 
(Special Correspondence.) 

Mexico Ciry, MEX., OCTOBER 28.—The Yoquivo Development 
Company is developing water power with the view of installing a 
hydroelectric plant at its mines in Yoquivo, Chihuahua. The 
Company has „been operating the machinery of its mines and mills 
by electric power, generated by steam, but as the capacity of the 
plant was inadequate to the demands that were made upon it. 
it was decided to replace it with a hydroelectric plant. The new 
plant will provide power for operating the mills at double their 
present capacity and is also to operate the drills and ore cars in 
the mines. 

The Compania Minera Oro Nolan of El Oro, will install a com- 
plete electrical equipment for the purpose of operating its ma- 
chinery. The present steam compressor will be equipped with a 
se‘ enty-five-horsepower motor and a number of smaller motors 
will be installed for the crushers, ventilators and other machinery. 
The large pump will be driven by a 100-horsepower motor. Trans- 
formers and a complete lighting equipment will also be installed. 
The Company will obtain its power from the transmission line of 
the Mexican Light and Power Company of The City of Mexico. 

Roger B. Chase will install a 100-horsepower hydroelectric 
plant at his mines near Canelas, Durango, for the purpose of pro- 
viding power for operating the machinery of his property, including 
the reduction mill. He will construct a storage reservoir and canal 
for the purpose of obtaining the necessary water power for the 
proposed plant. 

The Necaxa dam, which has just been finished by the Mexican 
Light and Power Company, is said to be the largest hydraulic fill 
dam in the world. It is larger than the famous Gatum dam of the 
Panama Canal that is now being constructed. The construction 
of the great Necaxa dam required the use of 5,000,000 tons of rock 
and 20,000,000 cubic yards of earth. It forms a reservoir which has 
a capacity of 24,000,000 cubic meters of water or 6,000,000,000 gal- 
lons. It forms one of a series of five reservoirs which contain the 
water supply for operating the hydroelectric plants of the Mexican 
Light and Power Company. The transmission lines of the com- 
pany run to the City of Mexico, the mining camp of El Oro, Puebla 
and Pachuca. 

The concession which was granted by the state government of 
Guanajuato to George W. Bryant and associates for the construc- 
tion of a long-distance telephone system and local telephone ex- 
changes has been transferred to the Compania Telefinica de Guan- 
ajuato, S. A., which has its headquarters there. The Company has a 
capital stock of $900,000 which is owned by Fernando Pimentel y 
Fagoaga, president of the Mexican Central Bank of the City of 
Mexico: Jose P. Bustamante, George W. Bryant, Juan Castelazo and 
Martin Garza. At a meeting of the stockholders Mr. Pimentel was 
elected president and Mr. Bustamante, vice-president. The com- 
pany will soon start the construction of several hundred miles of 
long-distance telephone lines. These lines will radiate from Guan- 
ajuato in all directions, extending to many towns and mining camps 

D. 


of the state. 


IMPORTANT DEVELOPMENTS. 
(Special Correspondence.) 
POWER PLANT AT MARBLE FALLS, TEX.—A new hydro- 
electric plant which is to have an ultimate capacity of 30,000 horse- 
power is being erected at Marble Falls, Tex., by C. H. Alexander of 
Texas, and his associates. The plant, which is on the Colorado 
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River, is of unique design especially as regards the dam. This is 
built on a concrete foundation and is four stories in height, each 
story being divided into a number of rooms or chambers. The cham- 
bers may be opened in times of flood, allowing the water to pass 
through. The electric power of the plant will be transmitted to a 
number of towns and cities within a radius of 150 miles, among 
them being San Antonio, Waco, Austin, Temple, Belton, Georgetown, 
Llano, San Marcos, Burnet, Taylor, Hutto, Bastrop, Lockhart and 
Lampasas. It will also provide power for manufacturing plants and 
other purposes in Marble Falls. : H. 
ELECTRIC POWER FOR SALT RIVER VALLEY.—The instal- 
lation of a great hydroelectric power plant near Tempe, Ariz., to 
be operated in connection with the large irrigation and land 
reclamation enterprise that has been established by the government, 
is now said to be assured, The farmers of the Salt River Valley 
have agreed to advance $900,000 within the next two years for the 
construction of the proposed plant. It is estimated that the sale 
of electric power from the plant will return to the water users 
who will contribute to its installation, about $200,000 per annum. 
L. C. Hill, supervising engineer of the United States reclamation 
service, is giving the hydroelectric project his attention and he 
reports that good progress is being made with the preliminary ar- 
rangements. The farmers of the valley will not begin making re- 
payment to the Federal Government of the $8,000,000 that was 
expended in the construction of the great reclamation dams at 
Roosevelt and Granite Reef and the attending systems of canals 
for another two years, and by that time it is expected the prospec- 
tive hydroelectric plant will be a reaiity. D. 


COMMISSION NEWS FROM NEW YORK. 


(Special Correspondence.) 


The Public Service Commission of New York has in addition 
to the order requiring the New York Telephone Company to file a 
schedule showing the number of pay stations in the city of New 
York, ordered every telephone company under its jurisdiction to file 
schedules before November 15. These must show by each exchange 
separately those of its patrons or subscribers who are receiving 
telephone service of any character at rates or charges which vary 
or differ in any respect from the standard rates adopted and now 
in force for contracting new business. 

The Commission has also ordered that all telephone corpora- 
tions under its jurisdiction file on or before December 1, schedules 
showing all rates, rentals and charges for services of each and every 
kind by or over its line or lines between points in this state and 
between each point upon its line and all points upon every line 
leased or operated by it and all points upon the line of any other 
telephone corporation whenever a through service or joint rate shall 
have been established between any two points. 

Such schedules are required to show also all charges and all 
privileges or facilities granted or allowed and any rules or regu- 
lations or forms of contract which may in any wise change, effect 
or determine any or the aggregate of the rates, rentals or charges 
for the service rendered. 

The Public Service Commission, Second District, has approved 
of an agreement whereby the Hornellsville Electric Railway Com- 
pany, Hornellsville & Canisteo Railway Company and Canisteo Val- 
ley Electric Railway Company are consolidated into one company 
known as the Hornell Traction Company. The new company is 
authorized to issue common capital stock to the amount of $120,000. 

The Commission has granted its first permission for capitaliza- 
tion in connection with the telephone companies under its jurisdic- 
tion. The Commission has consented and approved of the issue of 
consolidated first mortgage five per cent gold bonds of the Auburn 
Telephone Company in the amount of $200,000 and divided into 
two denominations of $100 and $1,000, respectively. Provision is 
made that the holders of the bonds of the denomination of $1,000 
be given an opportunity to exchange their bonds to those of the 
denomination of $100. Bonds are to be issued to retire outstanding 
bonds. 


COMMISSION NEWS FROM MARYLAND. 


(Special Correspondence.) 


The Public Service Commission of Maryland on October 24 began 
its hearing on the application of the Chesapeake & Potomac Teie- 
phone Company to establish new rates. Bernard Carter and T. H. 
Bethell presented the company’s side of the matter to the commis- 
sion. The three points to be considered were: (1) Whether the 
company was under obligation to furnish grounded circuit service; 
(2) Whether a flat rate service should continue on the basis of 
$125 per year for unlimited use; (3 Whether the new rates for 
message service are just, and if not, wherein they shall be revised. 

Mr. Bethell, in his testimony, stated that there are only 820 
unlimited business telephones in Baltimore, against a total of 41,755 
telephones in the city on October 1 last. He declared in the course 
of his testimony that eighty-three per cent of the users of unlimited 
telephones pay more through a flat-rate system than they would if 
they had limited service and used only the same number of calls. 
He seid that eighty-three per cent of the users of business tele- 
phones pay less than $50 a year for their service. 

A second hearing is to be held. the date for which has not vet 
been set. 
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LIGHTING AND POWER. 
(Special Correspondence.) 


TWIN VALLEY, MINN.—Herman Klemetsrud has purchased a 


steam outfit for his electric-light plant. C. 
CLINTON, IOWA.—The Commercial Club has taken bids for 
the installation of curb light on Second Street. C. 


RED LAKE FALLS, MINN.—The Red River Power Company 
is installing machinery for an all-day service at the electric-light 
plant. f 
RUSH CITY, MINN.—Herman Anderson is considering the in- 
stallation of an electric-light plant on the site of the old Diffen- 
bacher mill. C. 

SWITCHBACK, W. VA.—The Pocahontas Consolidated Coal 
Company has awarded contracts for the erection of a $50,000 electric 
power plant. 

MARSHALLTOWN. IOWA.—The Council will receive bids on 
machinery for the development of the water power at the Center 
Street dam. : : 

ANOKA, MINN.—About $60,000 is being expended by the water, 
light and power commission on new machinery, repairs and the 
erection of a new power house. C. 

KEEWATIN, MINN.—The Council has taken bids for the in- 
stallation of an electric-light plant and power house. It is also 
proposed to put in curb cluster lights. C. 

FOREST GROVE, ORE.—The City Council has granted a twen- 
ty-five-year franchise to A. Welch, of Portland, who recently pur- 
chased the Haines electric power plant. 

JONESBORO, IND.—A pole line and electric-light equipment 
will be installed in this place. The current will be transmitted 
from Marion, a distance of twelve miles. S. 

WILMINGTON. DEL.—The Kennett Electric Light plant an 
the property of Chester County Electric Company have been sold 
to a syndicate of bondholders for $10,000. 

DARLINGTON, WIS.—The power house of the Darlington 
Electric Light & Power Company was damaged by fire about $5.00. 
The loss was fully covered by insurance. C. 

O'NEILL, NEB.—The contract for the construction of an elec- 
trict-light plant has been let to Desimple & Johnson. It will be a 
one-story brick building, 110 by 50 feet in size. C. 

LYONS, N. Y.—The Safferson & Weisberg Company, whose 
new factory building on Geneva Street is nearing completion, has 
decided to install a lighting and power plant of its own. 

ALLERTON, IOWA.—A. Mardis, of Corydon, Iowa, secured the 
contract for the erection of a new building for the light plant. It 
will be of brick, 42 by 44, and will have a concrete foundation. C 

PEARSALL, TEXAS.—The Pearsall Gin Company has sold its 
electric light plant to the Pearsall Water, Light and Ice Company. 
and the acquired plant will be merged with that of the purchasing 
company. D. 

CADILLAC, MICH.—A Manistee man has purchased 140 acres 
of land at Interlochen for water power rights. Wexford, Buckley. 
Mesick, Harrietta, Glengarry and Interlochen are to be furnished 
with light. 

BOGALUSA, LA.—The Bogalusa Public Service Corporation has 
been incorporated with a capital of $600,000 to operate the water 
works, an electric light plant, electric railway, sewer system, etc.. 
in this city. 

MARION, ILL.—The Marion Electric Light and Street Railway 
Company has certified to a change in name to the Marion Light, 
Power and Water Company and increased its capital stock fro 
$20,000 o $100,000. Z. 

PRETTY PRAIRIE, KAN.—J. J. Siebert has secured a franchise 
to establish an electric light plant, which will soon be erected here. 
The franchise provides for a charge of seventeen and one-half cents 
per kilowatt hour. 


PRINCETON, IOWA.—An ordinance has been passed granting 
to the town the right to establish an electric light plant to supply 
current for public and private lighting. The cost of the plant is 
not to exceed $730.00. 


GEORGETOWN, TEX.—The electric light plant and water 
works system here which were recently acquired by the city, bonds 
to the amount of $45,000 having been voted by the people, will be 
enlarged and extensively improved. D. 

PINE RIVER, MINN.—A franchise has been granted by the 
village council to T. L. Arvig for the installation of an electric 
light plant. A reinforced concrete dam, to furnish 300 horsepower 
is being constructed by Webber & Hill. - 

BUTLER, ILL.—The Hillsboro Electric Light and Power (0m 
pany has begun a survey for its line to Butler. In addition tO 
lighting residences and the village streets the company will supply 
power for the Munday Elevator Company. Z. 

CLINTON, IND.—The twin collieries of the Bunsen Coal Com 
pany that are being built south of Clinton by the United at 
Steel Corporation will be one of the greatest plants of the aa 
in the world and will employ an immense amount of electric 
equipment, S. 
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SAFFORD, ARIZ.—The Gila Valley Electric, Gas and Water 
Company is constructing a water storage reservoir that will have 
a capacity of 60,000,000 gallons in the Fry canyon of the Graham 
mountains. The work involves the driving of a tunnel 360 feet long 
through solid rock. D. 

CONCORD, N. H.—The Central New Hampshire Power Com- 
pany has been incorporated to generate electric power from the 
Blackwater River. The principal incorporators are Nathaniel E. 
Martin, Edwin D. Clough, Edward C. Crosby and Dennison Cowles, 
all of Brattleboro, Vt. 

PORTERVILLE, CAL.—Main Street in this city is soon to be 
furnished with decorative lighting system. Each part is to have 
either three or five 100-watt tungsten lights. The city has agreed 
to pay the cost of their maintenance after they have been installed 
at the cost of the merchants. 


EAST CHICAGO, IND.—The Northern Indiana Gas & Electric 
Company is completing a new power house in this city and is at 
work building a pole line from the plant to Chesterton, Porter and 
Michigan City. This territory will be supplied with unlimited 
power and light when completed. S. 


STOUGHTON, WIS.—Plans are being made for an ornamental 
street lighting system in this city, the subject having been brought 
up at a business meeting a short time ago. The suggestion was 
made that the city should spend $3,000 to remove the present poles 
and install ornamental light. It now seems likely that this scheme 
will be carried out. 


MARION, IND.—The Indiana Supreme Court has decided that 
the Marion Electric Light Company can be compelled by mandamus 
to furnish electric light for the city library building free of cost 
where the company derived its franchise from a preceding com- 
pany, even though the library building was not constructed at 
the time the original franchise was granted. S. 


SCRANTON, PA.—Preparations are being made by the Scran- 
ton and Binghamton Railroad Company to enter the light field in the 
towns along its line, and within sixty days it expects to supply 
electric light to Clark’s Green, Clark’s Summit, Dalton, Waverly, 
Factoryville and other towns. The new machinery will include two 
motor-driven generators, each having a capacity of 100 kilowatts. 


LEXINGTON, VA.—Recommendations have been made by a 
special committee for the erection of a 200-horsepower steam plant 
in addition to the present water power plant, in order adequately 
to provide lights for the town. Six months is the time named in 
which the improvement shall be made. The complaint about the 
present lighting is due to the drought, and the consequent extremelv 
low water in North River, which furnishes the power for the plant. 


OLIVET, MICH.—E. M. Enos has petitioned the City Council 
for a contract to construct and operate an electric light plant in 
this place. Mr. Arnos represents a stock company capitalized at 
$15,000, most of the stock being owned by local people. The power 
dam which is now being used by the roller mills will be recon- 
structed to produce the power needed. It is probable that work 
will soon be started and that Olivet will be electric lighted within 
nine months. 


BRONSON, FLA.—A mortgage has been filed for $200,000 on 
the property of the Florida Power Company to Augustus S. Peabody, 
of Chicago. The funds thus raised are to be used for the purpose 
of constructing a dam across the Withlacooche River, in the south- 
ern part of Levy County, which when completed will be used for 
furnishing electric power for several cities in Levy and adjoining 
counties. The power is also to be used in the phosphate industry. 


TEXAS CITY, TEX.—Captain A. B. Wolvin of Duluth, Minn., 
president of the Texas City Transportation Company authorizes the 
announcement that an appropriation of $500,000 has been made by 
that company for the installation of an electric light and power 
plant here and other public utilities for the town. The power plant 
will be of sufficient capacity to provide electric power for the elec- 
tric loading and unloading cranes upon the wharves, the carrying 
System of the warehouses and factories and industries of the town 
and adjacent territory D 


NEW RICHMOND, WIS.—The New Richmond Roller Mills Com- 
pany has completed the installation in this city of a steam electric 
plant to run as an auxiliary to the twin water-power plants on 
Apple River at Huntingdon. It includes a 525-kilowatt steam-tur- 
bine generating set. The installation of the steam plant was made 
necessary by the low stage of water prevailing on Apple River this 
Season. Practically every wheel in New Richmond, in mills. shops. 
elevators and factories, save those of the saw and planing mills, 
is turned by electricity from Apple River. 


FORT WORTH, TEX.—One of the most important transactions 
in the history of electrical development in Texas has just been 
ratified by the city commission of Fort Worth. It involves the 
purchase by J. R. Nutt of Cleveland, Ohio, of the electrical fran- 
chise and other holdings of the Fort Worth Light and Power 
Company and the electric properties of the Fort Worth Gas Com- 
pany. The contract by which he acquires these properties also 
Provides for the immediate construction of a central hydroelec- 
tric plant with a capacity of 22,000 horsepower and other large 


improvements which call for a total expenditure of approximately 
$2,000,000. 


ELECTRICAL REVIEW AND WESTERN ELECTRICIAN 959 


TE aaa EEEE EEE 


ELECTRIC RAILWAYS. 


(Special Correspondence.) 


LINCOLN, NEB.—Electric lines to Auburn, Omaha and a group 
of towns lying to the northwest of Lincoln have recently been pro- 
jected. C. 

MADISON, WIS.—A franchise has been granted to the Chicago 
& Wisconsin Valley Street Railway Company to maintain a rail- 
way. ; 

DES MOINES, IOWA.—The Greater Des Moines Committee is 
raising $200,000 towards the construction of the Red Oak inter- 
urban. C. 

LOS ANGELES, CAL.—The Pacific Electric Railway Company 
will soon extend its new La Habra line two and one-half miles 
further east into the region beyond Yorba Linda. A. 


LOS ANGELES, CAL.—The Los Angeles Railway Company 
has petitioned for a railway through the Broadway tunnel so that 
the Highland Park cars may reach Broadway, reducing the running 
scheduk. A. 

SPOKANE, WASH.—E. P. Spalding, S. A. Skinner and others 
have incorporated the Spokane, Portland & Northern Railway with 
a capital of $10,000,000 to construct an electric or steam road to 
Bridgeport. C. 


HANNIBAL, MO.—An interurban line from Kirksville to Han- 
nibal was urged at a meeting of the Hannibal Commercial Club, 
at which representatives from Bethel, a town on the proposed 
route, were present. : 

DES MOINES, IOWA.—The Fort Dodge, Des Moines & South- 
ern road has about fourteen miles of road prepared for interurban 
service and expects to have the rmaining twenty-seven miles of its 
system completed by December 1. C. 


MILWAUKEE, WIS.—Directors of the Milwaukee Western 
Electric Company, have authorized a $5,600,000 mortgage and $2,500.- 
000 bond issue for constructing a road to Fox Lake, with a branch 
from Sussex to several summer resorts. 


TRENTON, N. J.—The Trenton-Mercer County Traction Com- 
pany has been incorporated with a capital stock of $10,000. Stock- 
holders are George W. MacPherson, Rankin Johnson, and Oscar T. 
Crosby. The local agent is Peter E. Hurley. 


OAKLAND, CAL.—The Southern Pacific Railway Company has 
commenced work on electrifying the Seventh Street line here. 
The company plans to spend about $200,000 on street paving alone 
and about $100,000 in straightening the street. A 


PORT TOWNSEND, WASH.—Chas, C. Gentry, Walter Strange 
and Arpad Tokay have incorporated companies with a capital of 
$7,000,000 for the construction of Boyes monorail railways to Bell- 
ingham, Mount Vernon, Irondale and Port Angeles. C 


MINNEAPOLIS, MINN.—The Electric Short Line, Earl Luce. 
president, expects to start the operation of its road to Medicine 
Lake by the end of November. Next summer it is proposed to ex- 
tend the line to Lake Minnetonka, Watertown and also to Winsted, 
Minn. 

WILKESBARRE, PA.—The Wilkesbarre Traction Company 
will not commence work on the new extension of the lines on Wal- 
nut and Division streets, Kingston, until next spring. The Com- 
pany recently agreed to pay $16,000 for the right to lay tracks on 
the above-mentioned streets. 

SOUTH BEND. IND.—The Chicago, South Bend & Northern 
Railway Company has approved the plans made for a new passen- 
ger, freight and car house, The structure will be of brick 60 by 
120 feet and will include the old machine shop remodeled and 
made a part of the new building. S 


GARY, IND.—The application by the promoters of the Seaman 
Interurban Railroad for a franchise to enter Gary has been passed 
on favorably by the City Council. The franchise provides that 
the cars are to be in operation to the Ridge road within sixty days. 
The track-laying is progressing rapidly. i 

LOS ANGELES, CAL.—The Los Angeles Railway Company 
has changed the last word of its name to “corporation” and in- 
creased the capital stock from $5,000,000 to $20,000,000. This cor- 
poration already operated 240 miles of trackage and this is to be 
increased by 100 miles within two years. A 


FAIRBURN, GA.—The Fairburn & Atlanta Railway & Electric 
Company, of which W. T. Roberts is president, was given author- 
ity by the Railroad Commission of Georgia to issue $75,000 com- 
mon stock and $50.000 first mortgage bonds. Construction from 
Fairburn to College Park is steadily progressing. 


MINNEAPOLIS, MINN.—The Dan Patch Air Line has made 
formal application to the City Council for a franchise permitting it 
to construct its lines into the city to some point near Lake Street 
and Nicollet Avenue. Construction work already has been finished 
to the city limits at the end of Nicollet Avenue. Z. 

INDIANAPOLIS, IND.—The work of grading the nine miles of 
road for the Beech Grove Interurban Company has been almost 
completed. The rails will arrive soon and track-laying will be 
begun. The company is building car barns and a substation at 
Beech Grove. The road will be in operation by January 1. S. 


FT. WAYNE, IND.—Bond has been file y the promoters of 
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the Ft. Wayne & Toledo Electric Railway, who are building a road 
from Ft. Wayne to Bryan, O., in compliance with a franchise 
granted to the Company to build through Allen County. The pro- 
moters say that much material and equipment has been bought. 
PRINCETON, IND.—The Southern Indiana Railway Company 
has officially announced that it will rebuild its machine shops at 
this place. The new shops will be equipped with a large amount 
of electric machinery and devices. S. 
FT. WAYNE, IND.—The Ft. Wayne & Toledo Electric has 
filed its bond in acceptance of the franchise granted by the com- 
missioners of Allen County. Announcement is made that much 
equipment has been purchased and that construction work will 
begin on a large scale. H. 
INDIANAPOLIS, IND.—In default of interest payments L. F. 
Smith and G. A. Buskirk, trustees for the mortgagees, have filed 
suit against the New Castle & Toledo Electric Railroad to fore- 
close the mortgage. The road runs from New Castle to Indianapo- 
lis, a distance of thirty miles. The equipment is new and the 
road is doing a good business. - Ñ 
WARSAW, IND.—At the annual meeting of the directors of 
the Winona Traction Company, H. J. Heinze, of Pittsburg, was re- 
elected president; W. D. Frazier, of Warsaw, vice-president, and 
H. C. Anderson, of Pittsburg, secretary. The old directors were 
re-elected, together with Eward Beyers, of Warsaw, who was named 
to fill a vacancy on the board. S. 
MONTICELLO, IND.—The Northwestern Indiana Interurban 
Railway is making good progress in the construction of a road from 
this city to Hammond. The grading and bridging has been com- 
pleted from Chicago Heights to Dyer, and work will begin at once 
on the division from Chicago Heights to Hammond. Capitalists are 
quite willing to take an interest in this road. S. 


STOCKTON, CAL.—The Tidewater & Southern Railway Com- 
pany, known as the Stockton-Turlock road, announces that it will 
operate cars between Stockton and French Camp by December 
15th. The. electric road will use the roadbed of the old Corral 
Hollow steam line running out of Stockton to a point near French 
Camp. The company will soon begin grading. A. 


SAN ANTONIO, TEX.—The Terrell Hot Wells Company which 
is building the new town of San Jose, five miles from this city, is 
negotiating with the International & Great Northern Railroad com- 
pany with the view of electrifying the tract of the latter road 
between San Antonio and San Jose. It is announced that if this 
is not done the electric railway system of San Antonio will be ex- 
tended to San Jose. D 

SPRINGFIELD, I1LL.—The Central Ilinois Traction Company 
has filed articles of incorporation with the Secretary of State. The 
object of the Company which has a capital stock of $20,000 is to 
construct a railroad from Springfield, Jll., to Nashville, 111., with 
branch lines. The incorporators are Isaac A. Smith, George W. 
White, Noble E. McMillan and Alfred L. Lynch, all of St. Louis, 
and James W. Gullett, H. B. Williams, John B. Constant, Oscar 
Ansell and William J. Barrett. Z 


SPRINGFIELD, ILL.—Articles of incorporation have been filed 
with Secretary of State Rose, by the Fox & Illinois Union Rail- 
way Company with its principal offices at Aurora. The object 
of the Company which has a capital stock of $25,000 is to con- 
struct a railway from Yorkville to Morris with connecting lines to 
Dwight and Sandwich. The incorporators and first board, of 
directors are John Meredith, Joshua Rhodes, Frank Zimmerman, 
Henry H..Evans and Ralph C. Putnam, all of Aurora. Z. 


HOPKINSVILLE, KY.—Rapid progress is being made with the 
preliminary work of the Kentucky-Tennessee Traction Company. 
organized to build an interurban railway from Hopkinsville to the 
Western Kentucky Insane Asylum: thence along the Nashville 
turnpike by way of the Sulphur and Mineral Springs, to Pembroke. 
Trenton and Guthrie, Ky. The Company intends to extend the line 
to Nashville, Tenn., and later to coal fields in Christian and ad- 
joining counties north of Hopkinsville, and ultimately it will doubt- 
less reach Evansville, Ind., on the Ohio River. 

SPRINGFIELD, ILL.—Articles of incorporation have been 
issued by the Secretary of State to the Alton and Mississippi River 
Belt Railway and Transportation Company, with its principal office 
at Chicago. The capital stock of the company is $25.000. The 
_ object is to construct a railway from a point in St. Clair County 
on the Eastern inner harbor line of the Mississippi River, opposite 
the city of St. Louis, through St, Clair and Madison counties to the 
city of Alton. The incorporators and first board of directors are 
John W. Bissell, Julius H. Gusser. Henry L. Stern, Herbert J. 
Friedman and Michael Feinbery, all of Chicago. Z. 

JOLIET, ILL.—The McKinley system announces that it will 
begin construction work on its interurban line from Morris imme- 
diately after the City Council passes an ordinance granting the 
Joliet & Southern Traction Company the right to transfer its fran- 
chise rights in Desplaines, McDonough and Harrison Streets to the 
Chicago, Ottawa & Peoria Railway Company, the McKinley sub- 
sidiary. The portion of the franchise which the latter company 
agrees to take over requires the building of a new bridge over the 
river and canal at McDonough street. The McKinley Company is 
to get a forty-six year privilege if the council passes the ordi- 
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TELEPHONE AND TELEGRAPH. 
(Spectal Correspondence.) 
JOLLEY, IOWA.—The Central Mutual Telephone Company is 
erecting an exchange. C. 
GRINNELL, IOWA.—The Interior Telephone Company has 
been granted a franchise. C. 
CLEAR LAKE, IOWA.—Farmers here are organizing an inde- 
pendent telephone company. C. 
ROSS, N. D.—The Queen, City Telephone Company will shortly 
build a line to Powers Lake. C. 
HAMPTON, IA.—The lowa Telephone Company has begun the 
erection of an exchange building. P. 
GONZALES, TEX.—The Gonzales Telephone Company is to e 
tablish a switchboard with 1,000 drops. P. 
SERGEANT BLUFF, IOWA.—The Woodbury County Telephone 
Company has petitioned for a franchise. C. 
WISNER, NEB.—The Eastern Nebraska Telephone Company 
has been chartered with a capital of $10,000. P 
BIG CABIN, OKLA.—The Big Cabin Telephone Company has 
been incorporated with a capital stock of $5,000. P 
JONESBORO, ARK.—The Home Telephone Company will ex- 
tend its system from Jonesboro to Marked Tree. P. 
PLATTSBURG, MO.—The Home Telephone Company, of St. 
Joseph, Mo., has a telephone franchise for this point. P 
CLEARBROOK, MINN.—The Garden Valley Telephone Com- 
pany will build an exchange and extend its lines to this town. C. 
MILWAUKEE, WIS.—The Wisconsin Telephone Company is 
building a new through line to Madison by way of Lake Mills. 


MARSHALLTOWN, IOWA.—The Merchants, Mechanics & Farm- 


ers Telephone Company has been formed with a capital of $75,000. 
STEVENSON, ALA.—The Southern Bell Telephone & Tele- 
graph Company is installing new equipment and cables in this 
place. 
NEW HOLLAND, ILL.—The New Holland Telephone Company 
has certified to an increase in capital stock of from $2,500 to 
$10,000. Z. 


COIN, IOWA.—The telephone companies are planning cn con- 


siderable improvements, including moving the switchboard to theit 
new building. C. 


GRAND ISLAND, NEB.—The Nebraska Telephone Company 
has let the contract for the erection of a three-story brick, modern 
exchange building on Walnut Street. C. 


AVON, MONT.—The Avon Local Home Telephone Company. 
capital $10,000, has been organized and will install a modern 
system. Construction will be started at once. C. 


BOONE, IOWA.—The local plant of the Boone County Tele- 
phone Company has absorbed the local exchange of the Centra! 
Union Telephone Company. The Bell line will continue the long- 
distance service. Z. 


HUNTSVILLE. ALA.—The Southern Bell Telephone & Tele- 
graph Company will expend about $12,000 improving the Huntsville 
system. Much cable is to be installed and equipment sufficient for 
2,500 phones will be added. B. 


BUFFALO, N. Y.—The National Police Signal Company, of 
Buffalo, to install, manufacture and operate a signal system in the 
city of Buffalo, has been incorporated. The capital stock is $100,000 
and the directors are Augustus F. Scheu, John F. Nagel, Louis W. 
Miller, John A. Nolan and Solomon F. Scheum, all of Buffalo. T. 


SPARTANSBURG, S. C.—The conference announced recently 
to be held in this city between the local Bell Telephone Company 
and a committee from the chamber of commerce was duly called, 
and the telephone officials and business men held a lengthy dis- 
cussion relative to the latter’s petition for improvements in the 
service. The city asked for lower rates and better service, while 
the company replied with the affirmation that it was ready to install 
the central-energy system and make the service strictly up to date. 
but would expect to increase rates on a basis of fifty cents per monih 
per station. It has been declared that an appeal to the State 
Railroad Commission may be made by the City later on, the com 
ference resulting practically in no nearer solution of existing is 


lems than had been reached before. i 


SANTA ROSA, CAL.—With the completion of arrangements 
for the issuance of $300,000 bonds by the Clear Lake Consolidated 
Telephone Company a big merger of telephone lines has been 
effected. This company, recently organized, has taken over all the 
properties, rights and franchises of the Clear Lake Telephone and 
Telegraph Company. operating lines in Lake, Mendocino and Napa 
Counties; the Northwestern Telephone and Telegraph Company, 
operating exchanges and lines in the Sonoma Valley, along Russian 
River and other points in this county; the Gold Ridge Improvement 
Company, operating lines in the Gold Ridge section of this county. 
and the plant of the Northwestern Electric Company. The systems 
are connected with the main system at Ukiah, Cloverdale, Santa 
Rosa, Sonoma, Sebastopol and other points. A. H. Spurr, 0 
city, is the president of the company, and Fred L. Wright, also 0 
this city, the secretary and general manager. A. 


November 5, 1910 


ELECTRICAL SECURITIES. 


After what has been an unusually long period of rising prices 
it might be expected that a considerable reaction would take place. 
On the contrary, there was, generally speaking, very little change. 
and the average price was only slightly lower than a week ago. On 
the reaction which was noted in the midweek, business became very 
dull and showed little activity during the last few days. The im- 
portant news of the week was the quarterly Steei report, the in- 


crease in the dividend rate of the Consolidated Gas Company, the 


annual report of the Union Pacific and the placing of $10,000,000 


-of short-time notes of a New York Central subsidiary in Paris. 


George W. Linch, receiver of the Second Avenue Railroad Com- 
pany, announces that the principal and interest on the Second 
Avenue Railroad general consolidated mortgage five-per-cent bonds, 
due November 1, will be paid upon presentation at the office of 
the Guaranty Trust Company, of New York. 

Bertron, Griscom & Jenks are offering at ninety-four and one- 
half and interest the unsold portion of the issue of $1,200,000 first 
and refunding five-per-cent bonds of the Colorado Springs Light, 
Heat and Power Company, controlled by the Susquehanna Railway 
Light and Power Company, the latter in turn controlled by the 
United Gas and Electric Company, of New Jersey. 

The reorganization committee of the Washington, Baltimore 
& Annapolis Electric Railway Company announces that over half 
the bonds of that company and about an equal number of the bonds 
of the Baltimore Terminal Company have been deposited with it, 
as well as a considerable amount of the stock of the former com- 
pany. 

At the annual meeting of the Chicago Railways Company 
Frank L. Hupp, secretary of the company: William H. Clark, W. 
W. Jones, and John Reese were elected directors, to succeed Hemp- 
stead Washburne, W. N. Eisendrath, F. H. Rawson, and John W. 
Gary. Other members of the board were re-elected. The com- 
pany’s financial statement will be rendered soon after the close 
of the fiscal year, January 31. 


DIVIDENDS. 


American Gas and Electric Company, regular dividend of one 
and one-half per cent on the preferred stock payable November 1 
to stock of record November 25. 

New Orleans Railway and Light Company, dividend of two 
and one-half per cent on the preferred stock, payable January 16 
to stock of record December 31. 

Portland Railway. Light and Power Company, common quar- 
terly dividend of one per cent. 


CLOSING BID PRICES FOR ELECTRICAL SECURITIES ON THE LEADING EX- 
CHANGES AS COMPARED WITH THE PREVIOUS WEEK. 


NEW YORK. 
Oct. 31. Oct. 24. 
Allis-Chalmers common .......0cc0e ee eee dis Sacks: & cnt Sean GUA eae 9 10 
Allis-Chalmers preferred 2.0.0.0... cece ec cc ett ne eee ereeees 32 ly 33% 
Amalgamated: Coppel scrip steed See use takes eke 6 eae ee 685, 71 
American Tele & Cables errer sii ere A Wes wane Meo tee Ree HEIN 8&4 R4 
american Tek- & Tele ywce sine piia eE ENRERE E EEEE 140% 139%, 
Brooklyn Rapid Transit........... a rcasge EERE 774 7834 
General Electri ps roereerener a etd ecg Fe Le Hae ES ERA OS 155 15414 
Interborough-Metropolitan COMMON .spesasssaresserererreenns 22 226% 
Interborough-Metropolitan preferred .....ssasesuessssererenso 5734 HRT 
Kings County Electric ........... cece cee cee cence tne eteenes 123 123 
Mackay Companies (Postal Telegraph & Cables) common. 92 93 
Mackay Companies (Postal Telegraph and Cables) preferred. 7314 74 
Manhattan Elevated .........cccccceeeccccuevccnvceaceccecves 42 14314 
Metropolitan Street RailWay..... ccc cece cece cece eee ec eeeees #18 *18 
ew York and New Jersey Telephone.............0e see eeees 103 103 
Facifo Tel: and Teb reren eds daea OEE EATA ae AT 401 4214 
U: S. Steel COMMON. i. osc eae gona cciuceededbacacsaavbuladeveecs T814 TIL, 
US: Steel. preferred. pocs ehcu pane cde atunaawus Ha Wed ed oe ms ee 1195 1197% 
Postem “Le MMos 2 reretia bee Sa EE ennaa EE eae EE 72 T2119 
Westinghouse COMMON: = 45 aad hia ae oi chino Le oe ok Se, oS T31 73% 
Westinghouse preferred ........cc0ccccecccceceeeeueenneteeees 120 120 
*Last price quoted. . 
BOSTON. 

; Oct. 31. Oct. 24 
Ameriwan Tl. Re Teldir a ae aaa 140% 13914 
Edison Elec. LiMn ANS ot aesae Rate ee dal eRe e 266 264 
General Electric .............. P aia t eat akegle oi Neches ices tga. tele hae cork 155 154% 
Massachusetts Electric common... o L 1914 20 
Massachusetts Electric preferred... .... 0. ccc ccc ete eens 843 KS La 
New England Telephone... ou cece ccc cceeueenenenes 13314 1351, 
Western Tel. & Tel. common.........ccc cee cece cee cee eee eeeee 17 17 
vestern Tel. & Tel. PPETOTIEC 2.6 oi aks caniau nuie a ae ND g8 

PHILADELPHIA 
Oct. 31. Oct. 24 
American RaW aTa e aaee ate oid GA a a E a aeS 43 43 
Electric Company of America O O NU I I eee eee eee 11% 11% 
Electric Storage Battery common ole eee 49 49 
Electric Storage Battery preferred. .......... ccc ccc ee eee 49 49 
Philadelphia Electric ...........0e0s LA 15 15% 
Philadelphia Rapid Transit oes os ohh i habe tae asa bk aw ke eee 1634 18% 
z \iladelphia TECON reer EE E alee e AT ES 81 82 
MUO TEAC a a ig. c.5 55 cess E cob oka semaiw cebre, maoeaasara oiiedon 3914 4214 
CHICAGO. 
Chicago Railways, Series 1......c0cccccecccccucseteuueucees ee A $ 
e onzo Railwava,Sciles 2.4.4... «dsa0nuinacsakeansreeesarena 19% 18% 
hicago Subway n secre eee eee eee 5 514 
GUICHBO Tele phone «cc cscu gays nes ci anes AnS AEA siete ee 121 120° 
Memonwealth TUS OM pes EE eo eterna Mad oa ed ae awk Lice 115 115 
etropolitan Elevated common...... Per er ere wernt Tren 20 20 
etropolitan Elevated preferred............s.-..e cee cece cece. 62 69 
ational Carbon common ..... I 127 126% 
ational Carbon preferred orere rule aca ing EA emi ale ne ne aes eae 118% 119 
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PERSONAL MENTION. 


E. W. WINTER, president of the Brooklyn Rapid Transit Com- 
pany, is visiting the Northwest. 

GEORGE W. PRINGLE has been appointed manager for the 
Interstate Telephone Company at Peoria, Ill, succeeding C. F. 
Hixon, resigned. 

C. H. EWING has been appointed superintendent of the Atlantic 
City Railroad and of the Cape May, Delaware Bay & Sewells Point 
Railroad. vice A. G. McCausland, resigned. 

A. BEMENT of Chicago addressed the students and faculty of 
the College of Engineering, of the University of Illinois on Friday, 
October 21, his topic being “The Practical Uses of Coal Analysis.” 


PROF. C. T. KNIPP of the physics department of the University 
of Illinois is in Europe on a year’s leave of absence. He will spend 
the greater part of the year in Cambridge studying under Prof. Sir 
J. J. Thomson. 


CHARLES K. MOHLER, consulting engineer, has opened offices 
in the McCormick Building, Chicago. Mr. Mohler is prepared to 
make reports on traffic and transportation and to give valuations 
on steam and electric railways. 

V. C. GILPIN has been appointed general sales manager for the 
Eastern Flexible Conduit Company, of Brooklyn, N. Y. Mr. Gilpin 
was, a short time ago, also chosen as master of transportation of 
the National Electrical Contractors’ Association. 


FREDERICK A. DELANO, President of the Wabash Railroad 
Company, addressed the students and faculty of the College of En- 
gineering of the University of Illinois on Tuesday, October 25. His 
subject was “The Railway as a Profession.” 

PROF. A. N. TALBOT, of the College of Engineering of the 
University of Illinois, is serving as a member of an expert com- 
mission which is engaged in inspecting and reviewing the work of 
construction of the new City Hall of Chicago. 

DR. KARL GEORG FRANK announces that his offices in New 
York have been moved to the West Street Building. Dr. Frank rep- 
resents Siemens & Halske, and Siemens Schuckertwerke, two of the 
best Known manufacturing concerns on the continent. 

D. McFARLAN MOORE, inventor of the Moore Light, delivered 
an address in the physical laboratory of Johns Hopkins University 
on October 28 before the Baltimore Section of the American Insti- 
tute of Electrica] Engineers. His subject was “The Development 
of the Moore Vacuum-Tube Light.” 

WARREN T. DURFEE of Decatur, Ill, has been appointed 
traveling auditor of all city properties af the McKinley electric lines 
succeeding L. L. Campbell of Champaign who returns to the posi- 
tion of auditor of disbursements, made vacant by the death of A. 
A. Price, killed in an interurban wreck at Staunton. 


ALBERT D. FONGER, formerly chief clerk in the Chicago office 
of the General Electric Company, has resigned to take the position 
of assistant manager of the Electrical Engineers Equipment Com- 
pany, Chicago. Mr. Fonger was connected with the General Electric 
Company for seventeen years, and his wide experience and large 
acquaintance in the electrical field will fit him excellently for his 
new position. i 

T. C. RINGGOLD is now general sales manager of the Central 
Electric Company of Chicago. Mr. Ringgold has been well known 
in Eastern jobbing circles, his more recent connections having been 
as sales manager of the Robertson Electric Company, the general 
manager of the Cataract Electric Supply Company, both of Buffalo. 
and last in a special capacity with the General Electric Company 
of Schenectady, N. Y. 

JOHN S. BLEECKER, whose appointment as president of the 
new Georgia Section of the National Electric Light Association was 
noted in our last issue, was born in Washington, D. C., April 8, 1878. 
He is the son of Rear Admiral J. V. B. Bleecker, United States Navy, 
retired. After studying at the English High School. Boston, Mass., 
Mr. Bleecker graduated in the class of 1894 and then entered the 
Massachusetts Institute of Technology, from which he graduated 
in the class of 1898. He was employed in the Mechanical Depart- 
ment of the American Bell Telephone Company at Boston immedi- 
ately after graduation and until 1900, when he entered the service 
of the Stone & Webster Corporation, with which he has remained 
up to the present tme. In the interest of this large holding system 
he has filled various capacities at Boston, Seattle, Houghton 
(Mich.), Blue Hill (Mass,), Paducah (Ky.), and Columbus (Ga.), 
the duties covering the wide range of lineman, motorman, inspector, 
clerk, superintendent and manager. To all of these duties Mr. 
Bleecker brought unbound youthful vigor and enthusiasm as well 
as an unusual fund of common sense and ability in the handling 
of men. At the present time he is manager of the Columbus Rail- 
road Company, Columbus, Ga., one of the large public utilities of 
the South, operating the electric-railway system as well as a cen- 
tral-station plant. Mr. Bleecker married Miss Parks, of Nashville 
Tenn., and has two children. He is a member of the St. Anthony 
Club, of Boston, and the Muscogee Club of Columbus, and is ex- 
tremely popular in the South with whose interests he has thoroughly 
identified himself. He has taken a very active share in the work of 
the National Electric Light Association, has strongly advocated the 
formation of a state section for Georgia, and when steps were 
taken to create such a body he was the natural selection for presi- 
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dent. Mr. Bleecker is a man of striking presence, standing six 
feet four and weighing 210 pounds, and is, as well, a good public 


speaker, 
OBITUARY. 


BRIG. GEN. DAVID PORTER HEAP, who was the military rep- 
resentative of the United States at the Paris Congress of Electri- 
cians in 1881, died recently at his home in Pasadena, Cal. General 
Heap retired from active service in 1905 after forty years of service, 
being only sixty-eight years old at the time of his death. He was a 
member of the G. A. R., Royal Legion, New York Athletic Club, 
Army and Navy Club of Washington, and the Bohemian Club of 
San Francisco. He was the author of several works on engineering. 


CAPT. HUGH R. GARDEN, who was vice-president and general 
counsel of the Sawyer-Man Electric Company in the middle eighties, 
died at Southport, N. C., on October 24, following a stroke of 
apoplexy. Captain Garden was born near Charleston, S. C., seventy- 
three years ago. He was a student at the University of South Caro- 
lina and, entering the cavairy, he served throughout the Civil War 
from its beginning to its end and afterward studied law at the 
University of Virginia. He came to New York about 1880 and de- 
veloped a large and successful office practice. Captain Garden 
always took the greatest interest in the Southern Society of New 
York. He was a member of the Delta Kappa Epsilon fraternity 
and a number of other clubs and societies. His wife survives him. 


FOREIGN TRADE OPPORTUNITIES. 


(From Daily Consular and Trade Reports, issued by the Bureau 
of Manufacturers, Washington, D. C. In applying to the Bureau for 
addresses refer to file number.) 


No. 5635. INQUIRIES FOR AMERICAN GOODS.—An Ameri- 
can consular officer in a European country reports that he has 
received inquiries from a number of firms in his district, in 
response to a special letter addressed to such houses, in reference 
to catalogues and price lists of American firms manufacturing or 
handling machinery and other goods in their particular lines. The 
list of inquirers who desire such cataiogues and information, in- 
cludes one desiring electric lighting and power plants for country 
use and one interested in railroad building, street-car installation 
and special iron-working machinery. The names of the inquirers 
are on file in the Bureau. of Manufactures. 


No. 5653. ELECTRIC STREET-CAR LINE.—The concession 
for a street-car company in a Mexican city will expire in a short 
time. An American consul writes that the present system is on 
the old mule-car plan, but it is believed that if proper inducements 
were Offered to the owner, whose concession will very likely be 
renewed, that arrangements could be made to change the system 
into a modern up-to-date electric street-car line. Correspondence, 
in Spanish, should be addressed to the owner, whose name has 
been furnished by the consul. 


No. 5663. SPECIFICATIONS FOR ELECTRIC PLANT AND 
PUMPS.—A report from an American consul in the Far East states 
that bids are desired on plants for a residence now in course of 
construction in that region. Quotations are desired on one kero- 
sene engine: one dynamo, four kilowatts, to furnish power for two 
hundred sixteen-candlepower Osram 100-volt lamps, one main 
switchboard, and usual fittings. Wiring of house separate. Bids 
are also desired on one Kerosene engine, two and one-quarter brake- 
horsepower, directly coupled to pump, capable of pumping 1,000 
gallons of water per hour within twenty-five feet vertical height 
to a distance of 600 feet against a head of 100 feet, including water 
tank, etc. It will be useless for American firms to bid on this con- 
tract unless machinery is carried in stock ready for delivery. 


No. 5676. ELECTRIC LAMPS AND ELECTRICAL SUPPLIES. 


—An European firm advises an American consular officer that it 
desires to represent American manufacturers of incandescent elec- 
tric lamps with metallic filaments, carbons for arc lamps, insula- 
tors, switches and arc lamps. Catalogues, prices, terms, etc., are 
requested. Correspondence may be in English if desired. Refer- 
ences will be furnished. 


NEW INCORPORATIONS. 


MADISON, WIS.—The Independent Electrical Manufacturing 
Company, of Milwaukee, has filed papers here increasing its capi- 
tal stock from $10,000 to $25,000. M. 


WATERLOO, IOWA.—The Blackhawk Electrical Company, an 
electrical supply house has been organized here and with H. G. 
Rogers at the head, opened a store at LaFayette Avenue and East 
Fifth Street. Plans, as announced. call for an incorporation with 
a capital stock of $100,000, Z. 

ANDERSON, IND.—The Morgan Register Company has filed 
articles of incorporation with the secretary of state. The object 
of said corporation is to engage in the manufacture, sale and 
distribution of a device for registering fares, the ventilation of cars 
and other devices used in the operation of railways. The capital 
stock is $100,000. The home and principal office will be located 
in Anderson. The directors are: Fred. A. Morgan, Henry A. Mans- 
tield and Horace C. Stillwell. The above named corporation is the 
successor to the Morgan Fare Register Company, of Indianapolis, 
the property of the latter having been transferred to it. 
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NEW PUBLICATIONS. 


REPORT OF CANADIAN MINES.—The Department of Mines 
of Canada has published a report of the analyses of ores, non-metal. 
lic minerals, fuels, etc., for the years 1906, 1907 and 1908. Only 
those analyses which are of some economic value are listed in the 
publication, 


THE VOLATILE MATTER OF COALS.—Under this title was 
recently issued the first bulletin of the new Federal Bureau of 
Mines. The authors are Horace C. Porter and F. K. Ovitz, who 
conducted their investigations at the Pittsburg station while it was 
under the Technologic Branch of the Geological Survey. The tests 
described include systematic physical and chemical researches into 
the processes of combustion, concentrating attention on those lines 
of inquiry which promise results of greatest economic importance. 
This bulletin is, therefore, a report on an investigation of the 
volatile matter in several typical coals—its composition and amount 
at different temperatures of volatilization. 


PROPOSALS. 


BIDS FOR ELEVATORS.—The office of the Supervising Archi- 
tect, Washington, D. C., announces that the time for opening the 
bids for an electric elevator equipment in the new Post Office 
Building at New York, N. Y.,. has been extended froin November 
3 to December 1. 


POST OFFICE, SANTA CRUZ, CAL.—The office of the Super- 
vising Architect, Washington, D. C., will receive bids until Decem. 
ber 5, for the construction (including plumbing, gas piping, heating 
apparatus, and electric conduits and wiring) of the United States 
post-office at Santa Cruz, Cal., in accordance with drawings and 
specifications, copies of which may be had from the custodian of site 
at Santa Cruz, Cal., or at the Supervising Architect’s Office. 


POST OFFICE, CARBONDALE, PA.—The office of the Super- 
vising Architect, Washington. D. C., will receive sealed bids until 
December 8, for the construction, complete (including plumbing, gas 
piping, heating apparatus, electric conduits and wiring), of the 
United States post office at Carbondale, Pa., in accordance with 
drawings and specifications, copies of which may be obtained from 
the custodian of site at Carbondale, or at the Supervising Architect's 
Office. 


POST OFFICE, ROCK ISLAND, ILL.—The office of the Super- 
vising Architect, Washington, D. C., will receive sealed bids until 
November 23, for the extension, etc., except elevator (including 
plumbing, gas piping, heating apparatus, electric conduits and wir- 
ing system), of the United States post office at Rock Island, Ill. 
in accordance with the drawings and specifications, copies of which 
may be obtained from the custodian at Rock Island, Ill., or at the 
Supervising Architect's office. 


NAVY DEPARTMENT SUPPLIES.—The Bureau of Supplies 
and Accounts, Navy Department, Washington, D. C., will open bids 
on naval supplies on the dates given below. Bidders interested 
therein should make early application for copies of the schedule. 
giving the schedule numbers desired. Schedules can be obtained 
from the Navy Pay Office nearest each navy yard. Bids will be 
asked on the following supplies: 

November 8— 


Cable, lead-covered ......... 650 feet .......... Charleston, 9. C... 301i 
Conductor, three ............6 4,671 feet ......... Philadelphia, Pa.....- au 
Lamps; AEC: 2 bos wade cave sen 0 aurane Gee a Charleston, 9. C...-. 8017 
Motors, constant-speed, 1- r 

horsepower .......esesoess2 sosnersroresoseseo Philadelphia, Pa......30l: 
Transformers, 10-kilowatt... 7 .......ccc.eceeee: Philadelphia, Pa....-. al 


.... Charleston, 9. C... 3017 
Na 5 ok 


Winches and controllers, ^ 
E 2 aaaea... Puget Sd., Wash... ..3013 


INDUSTRIAL ITEMS. 


WICKES BROTHERS, Saginaw, Mich., have issued their month- 
ly stock list of machinery bargains. The list includes the companys 
line of boilers, engines, pumps, tools, electrical machinery, etc. 


THE BELDEN MANUFACTURING COMPANY, : Chicago. Ill. 
has issued folders listing. and showing illustrations of, bare and 


tinned stranded copper cables and electrical clips, tips and ter 
minals., 


THE SHELBY ELECTRIC COMPANY, Shelby, O.. has pub 
lished a folder under the title “A Lamp for Rugged Service.” and 
another, “Reflections.” The former deals with the Shelby tantalum 
lamp, and the latter with the Shelby “top voltage” lamp. 

HAGSTROM BROTHERS MANUFACTURING COMPANY, 
Lindsborg, Kans., has mailed to the trade a very neat and attractive 
glass paper weight advertising the Hagstrom spark plug. Ths 
plug is so constructed that the electrode points are at all times 
automatically kept clean. 

DOSSERT & COMPANY, New York, N. Y.. have just issued 
an eight-page folder which illustrates and describes a number 0 
Dossert specialties. Especial attention is given to the new t'T® 
of anchor connector for use with strain insulators, and to a ne¥ 
insulated cover for cable taps. 


THE ALLIS-CHALMERS COMPANY, Milwaukee, Wis. de 
scribes, in a recent booklet, the Allis-Chalmers lighting transformere 
Factors including safety, éfčiency, weigbt, regulation, etc. @ 
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covered and the general appearance of the transformer and its parts 
is well shown by several illustrations. 


THE FRANKLIN ELECTRIC MANUFACTURING COMPANY, 
Hartford, Conn., is mailing to the trade an attractive folder featur- 
ing Franklin Mazda lamps. The text of the folder calls especial 
attention to the excellent organization of the. Company and the 
resultant efficiency of service, at the same time inviting trial orders. 


THE PENN BRIDGE COMPANY, Beaver Falls, Pa., announces 
that for the convenience of its customers, Norton & Potter have 
been appointed Eastern agents, with offices in the Hudson Termi- 
nal Building, New York City. The Company is prepared to furnish 
estimates on ordinary bridge work or for the more difficult work 
ot installing rolling lift bridges, canal locks, etc. 


THE HOLOPHANE COMPANY, Newark, O., includes, in the 
October issue of Holophane Illumination, an interesting article on 
the illumination of study rooms, taken from a report of the light- 
ing of midshipmen’s quarters at the United States Naval Academy. 
In connection with the leading article on show-window lighting, an 
illustration of an extremely well-lighted window appears. 


THE STONE & WEBSTER ENGINEERING CORPORATION, 
Boston, Mass., has incorporated in the form of a booklet, a number 
of views and plans of power stations designed and built by it. 
Each illustration is accompanied by a short description giving points 
as to capacity and character of apparatus installed at the plant 
shown. The publication is arranged in a very attractive manner. 


THE GUARANTEE ELECTRIC COMPANY, Chicago, now holds 
monthly meetings of its executive officers and salesmen. The 
object of these meetings is to get closer together so as to run the 
business more in accordance with the wishes of its patrons. The 
last meeting of the company was held October 17, and while only 
two or three meetings have been held the benefits are already 
noticeable. 


THE MINNEAPOLIS STEEL & MACHINERY COMPANY, 
Minneapolis, Minn., has incorporated a new idea in the arrange- 
ment of its monthly stock list. This list, which has previously been 
sent in two parts, mechanical and structural, has now been incor- 
porated into one pamphlet. To avoid any possibility of confusion 
one of these lists start at each end of the booklet, both going 
towards the middle. . 


THE ROCHESTER MACHINE TOOL COMPANY, Rochester, 
N. Y., will shortly move into a new three-story building which it 
is constructing on Allen Street, Rochester. The Company will 
greatly increase its equipment and facilities. The Acme engine, 
manufactured by this company, is meeting with increasing popu- 
larity for all installations where a highly-efficient engine of small 
‘capacity is desired. 


THE NATIONAL METAL MOLDING COMPANY, Pittsburg, 
Pa., describes in a recent bulletin its complete line of metal mold- 
ings, rosettes, outlets, etc. The molding described consists of two 
pieces, base and capping, so formed that the capping snaps over 
the base. A number of points on installation are included in the 
booklet, and several illustrations of the process of putting the 
molding in are given. 


~ THE CENTURY ELECTRIC COMPANY, St. Louis, Mo., has 
Issued an attractive booklet on the subject of “Century” single- 
phase motors. A detailed description of the design, construction, 
operating characteristics of these repulsion motors is given in con- 
nection with numerous illustrations. The motor is shown separ- 
ately and also in connection with a number of motor-driven ma- 
‘chines including saws, pumps, vacuum cleaners, etc. 


THE BRISTOL COMPANY, Waterbury, Conn., has just distrib- 
uted to the trade a number of bulletins which with the serial 
numbers are as follows: No. 128, Bristol’s Round Form Class II 
Recording Thermometers: No. 129, Bristol’s Thermometer-Ther- 
mostats; No. 135, The Wm. H. Bristol Recording Shunt Ammeters; 
No. 141, Bristol’s Round Form Recording Pressure Gauges: No. 
145, Bristol's Class II Indicating Thermometer; No. 147, Bristol- 
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Durand Radii Averaging Instrument. Attention is particularly 
called to the new model of Bristol's recording pressure gauges 
equipped with six-inch charts as illustrated in Bulletin No. 141. 
Radically new lines of instruments are also illustrated in Bulletins 
Nos, 145, 146 and 147. 


THE WIRT ELECTRIC SPECIALTY COMPANY, Philadelphia, 
Pa., announces that it will be known under this name instead of as 
the “Di-el-ite Manufacturing Company,” as formerly. No change 
will be made as to management or business policy, except in the 
way of increasing the Company’s facilities. There is an abundance 
of floor space in the firm’s new quarters at Cirmat and Lena Streets, 
and it is expected that four times the former amount of business 
can be conveniently handled. 


THE WESTINGHOUSE ELECTRIC & MANUFACTURING 
COMPANY has just issued a circular, No. 1161, on the subject of 
its Type G, belt-driven alternating-current generators. These gen- 
erators are especially designed to meet the needs of industrial 
plants and smaller central stations and have proved very successful 
in this class of service. Simplicity of electrical and mechanical 
construction, and economy in operation and maintenance are the 
characteristics of these generators. 


THE WESTINGHOUSE ELECTRIC & MANUFACTURING 
COMPANY, Pittsburg, Pa., has just issued its Circular 1098 on the 
subject of Switchboard Indicating Meters. The publication outlines 
the cardinal points to be kept in mind in the selection of meters. 
It describes direct current and alternating current indicating meters, 
including frequency meters and power factor meters; synchro- 
scopes; and instrument transformers. It is pointed out in the cir- 
cular that with the development of switchboard design has come 
the necessity for various types and forms of indicating meters, each 
adapted to its own peculiar purpose. The Company has also issued 
a revision of its Circular 1118 on the subject of its Type CCL poly- 
phase induction motors. The circular describes the electrical and 
mechanical features of these motors and shows some very inter- 
esting pictures of their applications. The circular also includes 
some short descriptions of the various starting devices used with 
squirrel cage induction motors. 


THE GENERAL ELECTRIC COMPANY, Schenectady, N. Y., 
recently issued a number of bulletins dealing with machinery, ap- 
pliances and lighting supplies. The first of these, No. 4763 super- 
sedes the previous bulletins on direct-current combination generator 
and feeder panels. Bulletin No. 4766 illustrates and describes 
General Electric tantalum lamps for 100 to 125 and 200 to 250 volts, 
at the same time comparing the cost and efficiency of the lamps 
with those of the carbon and Gem lamps. Bulletin No. 4769. on train 
lighting with General Electric Mazda and tantalum lamps is of 
especial interest to those connected with that branch of illumin- 
ation. Bulletin No. 4771 entitled “Hand-Operated Starting Coni- 
pensators for Alternating-Current Motors,” supersedes all previous 
bulletins on that subject. The material in Bulletin No. 4772 on 
electric automobile appliances contains much of interest to the 
user of the pleasure or commercial electric-vehicle user. The 
bulletin illustrates and describes an outfit for charging the storage 
batteries, as well as a combination ammeter and voltmeter for auto- 
mobiles. It illustrates Mazda lamps for head-light, side-light and 
tail-light, and also a lamp for limousine illumination. Automobile 
motors, controllers, and air compressor outfits, are illustrated and 
described. Bulletin No. 4774 supersedes the old bulletin on the 
subject of centrifugal air compressers. 


DATES AHEAD. 


American Association of Electric Motor Manufacturers. Semi- 
annual meeting, Chicago, November 14-16. 

Alabama Light and Traction Association. Annual meeting, An- 
niston, Ala., November 21-28. 

American Physical Society. Annual meeting, Chicago, Ill., No- 
vember 25 and 26. 

American Association for the Advancement of Science, and 
affiliated societies. Minneapolis, Minn., December 27-31. 


RECORD OF ELECTRICAL PATENTS. 


Issued (United States Patent Office) October 25, 1910. 


913.507. HYDROCARBON-ENGINE IGNITION SYSTEM. Russell 
Huff, Detroit, Mich., assignor, to Packard Motor Car Company, 
Detroit, Mich. Filed June 15, 1906. A high-tension ignition sys- 
tem for automobiles. 

403,508. POTENTIAL SWITCH. John D. Ihlder, New York, N. Y., 
assignor to Otis Elevator Company, Jersey City, N. J. Filed 
April 9, 1906. Combined with a potential switch, is a manual 
device for opening the switch, with magnetic means for holding 
the switch closed, and means co-acting with the manual device 
for varying the magnetic power of the magnetic means, and 
thereby effecting the release of the potential switch. 

William B. Lucas, Chicago, Il. 

Filed March 10, 1909. The terminals of a fixed starting resist- 


ance are carried by a rotary element and are automatically 
short-circuited when the speed of the motor is accelerated. 


973,535. PROCESS OF MANUFACTURING FILAMENTS AND 
THE FILAMENT PRODUCED THEREBY. Georges Michaud 
and Eugène Delasson, Montreuilsous-Bois, France. Filed Octo- 
ber 30, 1907. The process of producing incandescing filaments 
consists in mixing together substantially ninety-nine parts of 
oxide of thorium, one part of oxide of cerium and traces of oxide 
of chromium, combining substantially eighty parts of this mix- 
ture with substantially twenty parts of alumina, adding to 
this final mixture black soap as agglomerant, forming the 
composition into a filament, subjecting the filament to an in- 
creasing temperature until a pasty fushion of the ingredients 
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is obtained. and afterward gradually subjecting the filament 
to a decreasing temperature until it is hardened. 


973,553. AUTOMATIC REWINDING DEVICE FOR ELECTRIC- 
LIGHT CORDS. George J. Peacock, Albuquerque, N. Mex. Filed 
June 14, 1910. Includes a stationary, hollow, drum, a frame 
removably held within the drum, a mechanism within the frame 
including a rotary spindle and a rewinding spring, an arm 
secured to, and projecting exteriorly of the drum from the 
spindle, and a guide sheave carried by the arm. 


973,555. LIGHTING-ARRESTER. Frank W. Peek, Jr., Schenectady, 
N. Y., assignor to General Electric Company. Filed February 
2.1910. A condenser with one terminal is connected to ground 
and a rectifier is connected to the other terminal of the con- 
denser and to the circuit to be protected. 


973,557. INSULATING MATERIAL. Charles F. Peterson, Sche- 
nectady, N. Y., assignor to General Electric Company. Filed 
June 22, 1907. An insulating material consists of fragments 
of mica pasted together by a material comprising kaolin and 
Silicate of soda. 


973,558, ADJUSTABLE JOINT FOR ELECTRIC-LIGHT _ FIX- 
TURES. Edwin F. Pierce, Milwaukee, Wis. Filed April 12, 
1909. A ball-and-socket arrangement. 


973.560. TERMINAL FOR ELECTRICAL APPARATUS. William 
B. Potter, Schenectady, N. Y., assignor to General Electric 
Company. Filed September 7. 1907. In combination with an 
air-tight casing, is an insulating tube forming a tight fit there- 
with, with a conductor passing through the tube and having a 
Sleeve yieldingly connecting with a tapered surface within the 
tube. 

973,565. MEANS FOR VENTILATING DYNAMO-ELECTRIC MA- 
CHINES. Henry G. Reist, Schenectady, N. Y., assignor to 
General Electric Company. Filed October 26, 1096. Ina dyna- 
mo-electric machine having stator and rotor members, is a 
casing forming a closed chamber at one end of these members. 
and means are provided for producing a flow of air into the 
chamber through the space surrounding the rotor, the stator 
having ventilating passages leading from the chamber to points 
remote from the uninclosed end of the rotor. 


973,567. SIGN-RECEPTACLE FASTENING. Frank J. Russell, New 
York, N. Y. Filed October 9, 1908. Includes a one-piece fasten- 
ing part. 

973,568. SIGN-RECEPTACLE FASTENING-EYELET. Frank J. 


Russell, Brooklyn, N. Y. Filed October 26, 1909. Similar to the 
preceding. 


973,975. MOTOR CONTROL. Walter I. Slichter, Schenectady, N. 
Y.. assignor te General Electric Company. Filed June 23, 1909. 
The method of operating electric motors mechanically connect- 
ed to drive a common load, and connected electrically in groups, 
consists in starting the motors by impressing reduced voltages 
on the groups, and increasing the voltages on the groups alter- 
nately. 

973.579. VOLTAGE-REGULATOR. Charles P. Steinmetz, Schenec- 
tady, N. Y., assignor to General Electric Company. Filed June 
9, 1909. The method of regulating the voltage of one or more 
phases of a polyphase system independently of the other 
phages, consists in adding to the voltage of the phase to 
be regulated a regulating voltage which is substantially in 
quadrature with the voltage of the adjacent phase and so does 
not affect the latter. 


973,586. ELECTRICAL WELDING OF SHEET METAL. Elihu 
Thompson, Swampscott, Mass., assignor, by mesne assignments, 
to Thomson Electric Welding Company, Lynn, Mass. Filed 
October 21, 1909. The method of uniting two sheets of metal 
at one or more isolated spots of union, consists in providing a 
sheet with a tongue or tongues cut from the body of a sheet 
and bent over on the surface thereof, placing another sheet 
over same, and applying heating electric current and pressure. 


973,990. ELECTRIC BRAKING. John F. Tritle, Schenectady, N. 

Y.. assignor to General Electric Company. Filed May 2, 1910. 

` The motor is made to act as a braking generator. and return 

current to the source, by separately exciting the field winding 

and automatically compounding the excitation to compensate 
for varying speeds. 


973,592. SOLDERING-IRON.. Tycho Van Aller, Schenectady, N. 
Y.. assignor to General Electric Company. Filed July 17, 1908. 
Comprises a metallic body provided with a plurality of slots, 
flat heating units within the slots, and means for pressing 
the service of the slot into intimate thermal relation with the 
conductor throughout its length. 


973,593. ELECTRIC FLATIRON. Tycho Van Aller, Schenectady, 
N. Y., assignor to General Electric Company. Filed February 
18.1909. An electric flatiron comprises a body having its outer 
portion of thicker metal than its inner portion and a resist- 
ance unit arranged to apply heat to the outer portion. 


973,611. GYROSCOPE. Hermann Anschutz-Kaempfe, Kiel, Ger- 
many. Filed October 2, 1907. A gyroscope apparatus com- 
prises a casing, liquid within the casing, a vertical spindle 
therethrough, an inner casing upon the spindle, a frame within 


the casing and connected to the spindle, a plurality of Hywheels 
upon the frame, and electrical contacts operated by the move. 
ments of the flywheels. 


973,613. CIRCUIT-CONTROLLER. Winfield A. Atwood, Schenec. 
tady, N. Y., assignor to Genera] Electric Company. Filed Feb 
ruary 16, 1909. . A fuse is pivotally mounted on an insulating 
support (mounted on the movable terminal) to swing into and 
out of engagement with the movable terminal and to engage 
both movable and fixed terminals when in circuit-closing posi- 
tion. 


973,627. ELECTRICAL ALARM SYSTEM. Frank Castle, Auckland, 
New Zealand, assignor of two-fifths to Edward Joshua Riddi. 
ford, Wellington, New Zealand;. two-fifths to William Edward 
Bidwill, Featherston, New Zealand, and one-tenth to Leslie Louis 
McDermott, Auckland, New Zealand. Filed June 8, 1910. In 
combination with a close-lined wire circuit are two relays of 
respectively differential resistances arranged in such circuit, an 
alarm indicator circuit adapted to be operated by the move- 
ment of each relay armature, and means whereby the differen. 
tial resistances of the relays may be overbalanced upon the 
operation of a thermostat or other local circuit. 


973.644. AEROPHONE. .Lee de Forest, New York. N. Y., as 
signor, by mesne assignments, to De Forest Radio Telephone 
Company. Filed November 12, 1906. In a System for trans- 
mitting articulate speech by free and unguided electromagnetic 
waves is an elevated conductor for radiating said waves, with 
a single-arc circuit connected to and operating to create high- 
frequency electrical oscillatons in the elevated conductor, and 
means associated with the circuit for varying the amplitude of 
the oscillations therein by and in accordance with sound waves. 


973.645. LIGHTNING-ARRESTER. Frank T. Forster, Schenec- 
tady, N. Y., assignor to General Electric Company. Filed Feb- 
ruary 10, 1909. An electrolytic cell comprises a vessel containing 
an electrolyte, a cover having an opening therethrough. an 
electrode having an integral ear for extending into the open- 
ing, a lug secured to the ear by a joint which is in the opening 
when the electrode is in place, and a stopper for the lower end 
of the opening co-operating with the ear to protect the joint 
between the ear and the lug. 


973,653. ARC LAMP. Cromwell A. B. Halvorson, Jr., Saugus, 
Mass., assignor to General Electric Company. Filed January 
28, 1909. In an arc lamp with weldable electrodes are means 
for feeding one electrode into forcible contact with the other 
and moving it bodily and then separating them for establishing 
the arc, and means for tilting the arcing face of one of the 
electrodes by the force of the contact with the other. 


973.657. HIGH-POTENTIAL SWITCH. Edward M. Hewlett and 
Theodore E. Button, Schenectady, N. Y., assignors to General 
Electric Company. Filed January 7, 1902. An electric switch 
comprises a movable switch member to open and close the 
circuit, a spring for closing the switch, an independent spring 
to open it, a motor to store energy in either spring prior to its 
action on the member, and means for controlling the motor. 


973,672. CURRENT COLLECTOR FOR ELECTRICALLY-PRO- 
PELLED VEHICLES. Willy Kohler, Bremen, Germany. Filed 
March 17, 1910. A loop or U-piece with spring-connected arms 
has one arm depending from a trolley or traveling current- 
collector and the other secured to the cable proper. 

973.676. ANNUNCIATOR. . Adam Lungen. New York, N. Y.. as- 
signor to Edwards & Company, Inc. Filed November 20, 1909. 
An electromagnetic annunciator. 

973,703. INCANDESCENT ELECTRIC LAMP. Thomas E. Robert- 
son, Catford, England, assignor to General Electric Company. 


Filed November 2, 1908. The filaments are tensioned by a@ 
resilient anchor or anchors. 


973,736. PRODUCTION OF LIGHTING EFFECTS ON STAGES 
BY MEANS OF HIGH-TENSION CURRENTS OF HIGH FRE- 
QUENCY. Camilla Feher Zhaniel, Charlottenburg. Germany. 
Filed July 7, 1909. Theatrical garments or decorations are im- 
pregnated with powderd conducting material and the articles 
thus prepared are introduced into high-tension circuits of higb 
frequency. 

973,737. DEVICE FOR CONTROLLING THE CONSECUTIVE OP- 
ERATION OF ELECTROMAGNETS. Frans G. Agrell, Stack- 
holm, Sweden. Filed February 27, 1907. In combination with 
a series of releasable members adapted to perform a mechan- 
ical operation are a series of mechanically co-operating re 
leasing members operative to release one of the -releasable 
members, and means for operating the releasing members. 


973,747. PULL SOCKET. Thomas H. Brady, New Britain, Conn. 
Filed March 18, 1909. Describes the mechanism in detail. 


913,762. SELECTOR SWITCH. Edward B. Craft, Chicago, Ill. 
assignor to Western Electric Company, Chicago, Il. Filed 
November 23, 1907. A telephone selector is described in detail. 


973,776. PROCESS OF EXTRACTING METALS FROM THEIR 
ORES. William E. Greenawalt, Denver, Colo. Filed May 25. 
1909. A process of extracting metals from their ores contain- 
ing copper, consist% in treating the ore with an acid solution 
to dissolve the copper and other metals; applying sulphur 
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dioxide to the solution in the presence of a metal chloride, 
electrolyzing the cuprous and other metal chlorides to deposit 
the copper and other metals and liberate chlorine, subdividing 
the solution; then bringing the chlorine so liberated in con. 
tact with the solution in the presence of sulphur dioxide, 
returning the regenerated acid solution to the ore, and repeat- 
ing the cycle as before, until the metals in the ore are suffi- 
ciently extracted. 


973,808. SIGNALING SYSTEM. Emory Parsons, Chicago, Il. 
Filed August 20, 1908. An electric selective system. 


973,818. CIRCUIT-CLOSING DEVICE. Leslie R. Saunders, Los 
Angeles, Cal. Filed. February 21, 1910. A motor-driven re- 
` voluble actuator periodically moves a contact element to cir- 
cuit-closing position. 


973,826. ELECTRICAL OSCILLATOR. Frederick K. Vreeland, 
Montclair, N. J., assignor to Wireless Telegram Exploitation 
Company, New York, N. Y. Filed December 15, 1906. De- 
scribes electrical oscillator wherein are combined an oscillating 
circuit, a vacuum tube and means for producing an axial mag- 
netic fleld for concentrating and directing the cathode blast. 


973,836. BRUSH FOR DYNAMO-ELECTRIC MACHINES. Henry 


L. Zabriskie, Brooklyn, N. Y., assignor to Diehl Manufacturing 


Company. Filed August 19, 1908. In combination with a 
brush-block formed with a recess are an anchorage of high 
conductivity disposed within the recess, means for clamping 
the anchorage firmly in electrical contact with the wall of the 
recess of the brush-block, a flexible conducting lead, and a 
connection intermediate the lead and the anchorage. 


973,838. COIL FOR ELECTROMAGNETS. Christian Aalborg, 
Wilkinsburg, Pa., assignor to Westinghouse Electric & Manu- 
facturing Company. Filed June 4, 19061 A magnet coil com- 
prises a tubular shell and a plurality of webs extending through 
the shell from side to side, the shell having side slots between 
the ends of adjacent webs and diagonal slots joining the ends 

at ea 


OPA RTF r a Tra RTA Pa 
NAREN ANAN ANA 
\ Fie — at — tt 
t aod (n ae K ae c= J ae me, O aed 


973,555.— LIGHTNING ARRESTER. 


of each side slot with the ends of the next slot in the series 
at the opposite side of the shell. 


973,889. AUTOMATIC PIANO-PLAYER. Alexander A. Aarons, 
New York, N. Y. Filed February 5, 1910. There are a plurality 
of electrically operated devices for actuating the keys of a 
piano, a parallel circuit for each of the electrical devices, means 
for controlling the flow of current to the electrical devices, a 
common conductor for the parallel circuits, a rheostat located 
in the common conductor, provided with a movable circuit 
closer, means (for actuating the circuit closer) comprising a 
solenoid and a longitudinally movable core actuated thereby, 
and means for controlling the extent of movement of the core. 


973,873. SPARK-PLUG FOR EXPLOSIVE ENGINES. Martin T. 
Minogue, Philadelphia, Pa., assignor to the Superior Motor 
Specialty Company, New York, N. Y. Filed Decmber 18, 1909. 
A spark plug has an insulating member with projecting elec- 
trode, a device for holding the insulating member to the plug, 
and a finger having an insulating pivotal mounting upon the 
holding device which permits of swinging movement of the 
finger in order to form a spark gap on the outside of the plug. 


973,878. ELECTRIC MOTOR. Edwin S. Pillsbury, St. Louis, Mo., 
assignor to Century Electric Company. Filed May 14, 1910. 
A laminated field pole comprises a plurality of teeth, the 
tooth at one side thereof being of thicker laminas than the 
tooth at the opposite side. 


973,883. PRODUCTION OF INCANDESCENT-ELECTRIC-LAMP 
FILAMENTS. Waldemar Ruhling, Berlin, Germany, assignor 
to Hermann Malachowski, Berlin, Germany. Filed November 
15, 1909. An incandescent electric lamp has a carbon filament 
with a coating containing antimony deposited thereon. 


973,885. CURRENT CONTROLLER. Frank L. Sessions, Colum- 
bus, Ohio, assignor to the Jeffrey Manufacturing Company. 
Filed January 7, 1904. Renewed February 23,1909. Includes 
a current-switching and resistance-controlling mechanism, the 
resistance controlled thereby, and oppositely wound blow-out 
magnets and arranged at either end of the current-switching 
and resistance-controlling mechanism, and having their ener- 
gizing coils connected in parallel with the resistance. 


973,703.—INCANDESCENT LAMP. 


ELECTRICAL REVIEW AND WESTERN ELECTRICIAN 965 


973,889. ELECTRICAL CIRCUIT BREAKER. Harve R. Stuart, 
Wilkinsburg, Pa., assignor to Westinghouse Electric & Manu- 
facturing Company. Filed February 6, 1906. In combination 
with a plurality of circuit-breakers is a single closing handle 
therefor having projections for the respective breakers which 
severally serve as both closing and tripping members. There 
are devices for retaining the circuit-breakers in closed posi- 
tion, an electromagnetically actuated means for withdrawing 
each retaining device, and means for actuating the projections 
of the other circuit-breakers to effect withdrawal of their re- 
taining devices. 


973.899. ELECTRICAL APPARATUS FOR PERFORATING DE- 
SIGNS. Boo Henning Wallin Gottenborg, Sweden. Filed Feb- 
ruary 25, 1910. An electromagnetic perforator. 


973.913. FLASH-LIGHT SIGNALING APPARATUS. George Her- 
bert Butterworth and Edmund Veevers, Liverpool, England. 
Filed February 19, 1909. A continuously lighted lamp is adapted 
to shine all around; a solenoid is located co-axially with the 
lamp; and a tubular core for the solenoid forms a screen for 
the lamp and is adapted to expose the latter when withdrawn 
therefrom by the solenoid. 


973,924. CIRCUIT-BREAKER. James C. Dow, Wilkinsburg, Pa., 
assignor to Westinghouse Electric & Manufacturing Company. 
Filed July 13, 1907. Includes a release magnet, etc. 


973,926. ELECTRIC BRAKE. Robert R. Dunlop, Columbus, Ohio. 
assignor to the Jeffrey Manufacturing Company. Filed January 
17, 1905. <A brake for controlling the speed of rotation of the 
armature of a dynamo-electric machine is operated by an elec- 
tromagnet, and a triple-pole double-throw switch is adapted 
when in one position to connect the machine with the source of 
current supply and to short-circuit the energizing coil of the 
electromagnet, and when in its other position to connect the 
energizing coil of the magnet into the machine circuit. 


973,938. CIRCUIT INTERRUPTER. Ford W. Harris, Wilkinsburg, 


973,826.--OSCILLATOR. 


Pa., assignor to Westinghouse Electric & Manufacturing Com- 
pany. Filed December 14, 1908. Has a manually operable con- 
tact member, electromagnetic release, etc. 


973,951. ELECTROPLATING PROCESS. Francis J. McElhone, 
Jersey City, N. J. Filed June 9, 1906. The process consists in 
treating the graphite covering for a type mold with an organic 
acid and electro-plating thereafter. 


973,984. MAGNETIC ORE SEPARATOR. Charles A. Sellon, Hal- 
leck, Cal. Filed November 16, 1909, A magnetic plate arranged 
in the bottom of a trough consists of sheet metal of double 
thickness with a nonmagnetic filling. Magnets are arranged on 
the plate. 


973,997. METHOD OF OPERATING VAPOR ELECTRIC DE- 
VICES. Percy H. Thomas, Montclair, N. J.. assignor to Cooper 
Hewitt Electric Company, New York, N. Y. Original applica- 
tion filed January 27, 1905. Divided and this application filed 
April 12, 1905. The method of insuring the starting of a vapor- 
electric apparatus having a plurality of positive electrodes and 
two negative electrodes, consists in applying to the positive 
electrodes an alternating electromotive force capable of tra- 
versing the apparatus under normal conditions of operation 
through either negative electrode, affecting the negative elec- 
trodes by an inferior alternating electromotive force sufficient 
to locally break down the negative electrode reluctance on each 
separation of the negative electrodes and causing such separa- 
tion. 


974,008. ELECTRODE. Raphael H. Wolff, New York, N. Y. Filed 
January 14, 1910. The preparation of an electrode consists in 
forming several parts of the electrode so that one part can be 
inserted into another to be retained therein, and. filling the 
spaces or interstices with suitable material, 


974,016. HOLLOW CARBON ELECTRODE FOR GALVANIC ELE- 
MENTS. Stephan Benko, Budapest, Austria-Hungary, assignor 
to the Company Limited for Exploitation of Inventions by 
Stephan Benko, Budapest, Austria-Hungary. Original applica- 
tion filed January 19, 1909. Divided and this application filed 
March 25, 1910. A galvanic element comprises a hollow porous 
negative electrode provided with perforations extending com- 
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pletely therethrough, a positive electrode inserted in the hol- 
low, an electrolyte containing a depolarizing gas, a metal rim 
attached to each end of the negative electrode by being com- 
pressed into the perforations, an acid-resisting casing carried 
by the rims and completely inclosing the outer surface of the 
negative electrode, but being situated a small distance from 
the surface so as to form an inclosed space therearound, means 
opening into the space for admitting the electrolyte contain- 
ing the depolarizing gas, and means for passing the electrolyte 
and depolarizing gas simultaneously from the said space 
through the pores of the negative electrode to the positive elec- 
trode. 


974,017. FIRING INDICATOR AND RECORDER. Asa White Ken- 
ney Billings, Habana, Cuba. Original application filed May 20, 
1909. Divided and this application filed August 4, 1909. An 
electric circuit for each heating device includes certain indi- 
cating signals and the circuit is automatically completed at 
the end of each predetermined firing interval. 


974,024. METAL FOUNDING. Charles B. Carter, Chicago, Il. 
Filed August 24, 1910. The method of making castings con- 
taining inserts of magnetizable metal consists in holding the 
inserts in place in the mold by magnetic action, pouring the 
molten metal into the mold, and allowing it to cool and harden 
about the inserts thus held. 


974,029. ELECTROLYTIC CONDENSER. Elmer E. F. Creighton, 
Schenectady, N. Y., assignor to General Electric Company. 
Filed October 26, 1907. An electrolytic cell comprises an elec- 
trolyte, aluminum plates mounted in contact with the elec- 
trolyte to form electrodes, and insulating supports for engag- 
ing the edges of the plates to hold them in definite relation 
to one another and out of metallic contact. 


974,024.—_ FOUNDING. 


974,037. MERCURY-VAPOR LAMP. Leonard E. Dempster, Sche- 
nectady, N. Y., assignor to General Electric Company. Filed 
March 27, 1905. A vapor electric apparatus includes a mercury 
electrode, a plunger floating in the mercury electrode, a body 
of conducting liquid carried by the plunger and insulated from 
the mercury electrode, a filament dipping in the conducting 
liquid, and means for moving the plunger. 


974,047. LIFTING MAGNET. Clayton E. Frederickson, San Fran- 
cisco, Cal., assignor of twenty-five per cent to Gordon S. Cham- 
berlin and thirty-seven and one-half per cent to Earl D. Mc- 
Caddam, San Francisco, Cal. Filed June 11, 1910. A lifting 
magnet includes a core tube, a pair of coils wound to present 
a consequent pole intermediate the ends of the magnet, an 
outer tube and end closure rings to form a housing for the 
coils. 

‘974,063. SYSTEM OF ELECTRICAL DISTRIBUTION. Albert S. 
Hubbard, Greenwich, Conn., assignor to Gould Storage Battery 
Company. Original application filed February 20, 1902. Di- 
vided and this application filed July 22, 1903. The system 
comprises a generator, a distribution circuit, a storage-battery 
connected therewith, a booster in the battery connection, field 
windings for the booster, one of the windings in series with the 
generator, and an induction device responsive to load fluctua- 
tions in the distribution circuit, and connected with the other 
of the booster field windings. 


974.069. TIMER FOR AUTOMOBILES. William S. Jones, Ossin- 
ing, N. Y. Filed February 25, 1910. An automobile timer 
timing-ring includes a main section formed with a half bear- 
ing and with an opening extending from the bearing, and an 
adjusting section fitting in the opening and carrying a half 
bearing to co-operate with the half bearing of the main sec- 
tion. 

974,090. LAMP AND REFLECTOR THEREFOR. Dennis Joseph 
O'Brien, San Francsico, Cal., assignor, by mesne assignments, 
to Straight Filament Lamp Company. Filed November 16, 
1903. Renewed November 20, 1909. A reflector has laterally 
projecting conductors, and means are provided for engaging 
the side of the lamp adjacent to the reflector and which ter- 
minates short of the circumference of the lamp. 


974.106. ELECTRICAL SWITCH. Albourne F. Furbush, Clifton- 
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dale. Mass., assignor to himself, and Charles W. Hale, Hartford 
Conn. Filed July 7, 1910. Comprises a base plate, a pair of 
contact points stationary thereon and insulated from each 
other, a slide movable on the base plate, a pair of contact 
points carried by the slide and insulated from each other, a 
fuse member connecting the contact points of the slide, means 
for reciprocating the slide, and a device normally locking the 
slide against movement and operable to release such slide dur. 
ing and by the final movement of the reciprocating means. 


PATENTS THAT HAVE EXPIRED. 

Following is a list of the electrical patents (issued by the 
United States Patent Office) that expired October 31, 1910: 
507,522. ELECTRICAL STEERING-GEAR. Charles W. 

New York, N. Y. 

507,526. ELECTRICAL TRANSFORMER. William J. Carstarphen. 

Jr., Denver, Colo. 

507,539. ICE-SCRAPER FOR TROLLEY WIRES. William Heston, 

Alliance, Ohio. 

507,547. SERIES MULTIPLE ELECTRIC CONTROLLER. Arthur 

P. Knight, Boston, Mass. 

507,554, 507,555, 507,556, 507,557 and 507,558. INCANDESCENT 

ELECTRIC LAMP. William E. Nickerson, Cambridge, Mass. 
507,565. TEST AND SIGNAL CIRCUIT AND APPLIANCE. Theo 

dore Spencer, Cambridge, Mass. 

507,568. TELEPHONE-CIRCUIT. John S. Stone, Boston. Mass. 
507,569. ELECTRO-PROTECTIVE SYSTEM. Frederic G. Storey, 

Cambridge, Edward R. Andrews and John P. Cushing, Boston. 

and Howard F. Eaton, Quincy, Mass. 
507,585. AUTOMATIC TIME-RECORDER. 

Wadsworth, N. Y. 

507,589. ELECTRIC CAR-BRAKE. Joseph H. McEvoy, Waterbury. 

Conn. 

507,590. AUTOMATIC BATHOMETER AND SHOAL WATER IN 

DICATOR. Nicolaus Potschinsky. Odessa, Russia. 


ASton, 


Issac N. Lewis, Fort 


507,600. LUMINOUS FOUNTAIN. Paris E. Singer, London, Eng- 
land. 
507.606. ELECTRIC-RAILWAY SUPPLY SYSTEM. Granville T. 


Woods, New York, N. Y. 

507,629. SYSTEM FOR OPERATING ELECTRIC MOTORS. Ed- 
mund C. Morgan, Chicago, Ill. 

507.658. ELECTRIC MOTOR. 
Chesney, Pittsfield, Mass. 

507,660. MAIL-BOX. August Krastin, Cleveland, Ohio. l 

507,671. ELECTRICALLY-OPERATED MACHINE FOR MOLDING 
CLAY OR CEMENT PIPES. Reinhold Boeklen, Omaha, Nebr. 

507,678. INSULATING COMPOUND. John J. Fanning, Chicago. 
Il. 

507,690. LAMINATED FIELD-MAGNET FRAME FOR DYNAMO- 
ELECTRIC MACHINES. Abdrew L. Riker, New York, N. Y. 

507,691. ELECTRIC-CIRCUIT TESTING AND.SWITCHING DE- 
VICE. Miner Robinson, Newton, Mass. 

507,694. TELEPHONE-TRANSMITTER CIRCUIT AND APPAR 
ATUS. John S. Stone, Boston, Mass. , 

507,703. ELECTRICALLY-OPERATED PIANO. Lawrence J. Zim- 
merman, Linden, N. J. 

507,708. GALVANIC BATTERY. James A. S. Gregg, New Rochelle. 
N 


John F. Kelly and Cumming C. 


. Y. 

507,714. ELECTRIC LAMP SHADE AND HOLDER. Albert S. 
Marten, East Orange, N. J. 

507,715. TELEPHONE TRANSMITTER. James H. Mason, Brook: 
lyn, N. Y. 

507.728. TELEPHONE. Stephen D. Field, Stockbridge, Mass. 

507,733. TROLLEY FOR ELECTRIC RAILWAYS. Gustavus 4. 
Huben, Springfield, Ohio. ; 

507,768. ELECTRIC COIN-CONTROLLED FORTUNE-TELLING 
MACHINE. Adolph Waldman, St. Louis, Mo. 

507,769. MOTOR. William J. Walker and Alexander L. Bedford. 
St. Louis, Mo. 

507,791. MACHINE TELEGRAPHY. Patrick B. Delany, South 
Orange, N. J. 

507,803. COMBINED SWITCH AND CUT-OUT FOR ELECTRO- 
TIERS: Iezak Goldkind, Max Stirn, and Louis Stirn, New York. 

507,806. CONDUIT RAILWAY-CONDUCTOR. John W. Grantland. 
Philadelphia, Pa. : 

507,869. ELECTRIC SIGNAL APPARATUS, John C. A. Xiezopolsk! 
and Charles Bode, Milwaukee, Wis. 


ova ELECTRIC-ARC LAMP. William B. Lace, Brookline 
ass. 
907,918. ELECTRIC TRAIN AND SWITCH SIGNAL DEVICE. 


George E. Miller, Saugus, Mass. 

ae ELECTRIC BURGLAR-ALARM. Thomas S. Patty. Cooper 
owa. 

507.941. ELECTRIC HEATER. William Sneo, Pittsburg, 3 

507,945. SYSTEM OF ELECTRICAL TRANSMISSION OF POWE i 
Charles J. Van Depoele, Lynn, Mass.; C. A. Coffin, and Alber 

_ _ Wahl, administrators of said Van Depoele, deceased. i 

507,946. PORTABLE ELECTRIC PUMP. Charles J. Van Depot i 
Lynn, Mass.; C. A. Coffin and Albert Wahl, administrators Q 
said Van Depoele, deceased. : 

507,959. ELECTRIC ALARM-CLOCK. Charles F. Wyman, Miine 
apolis, Minn. 
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HIGH-TENSION RAILROAD LINE CROSSINGS. 

The attention given to standards of high-tension line 
construction during the past few years by large public-serv- 
ice corporations affords admirable evidence of the efforts. 
of such organizations to maintain safe operating conditions 
throughout their territory. Step by step the details of line 
design and particularly the details of crossings where high- 
voltage circuits pass over or under other wires have been 
improved on the basis of operating experience, until it is 
probably true that what was onee a weak spot in line con- 
struction is now the safest in the entire overhead system, 
and the last to fail in the face of extraordinary weather con- 
ditions. In the earlier days of high-tension crossing pro- 
tection the methods were relatively crude, compared with 
those in use today, and yet there has Jong been a remark- 
able freedom from trouble on lines where even the most 
elementary protective arrangements have been installed in 
a workmanlike manner. The familiar ‘‘stitech in time’’ has 
thus been put into practice with most effective results. 

Elaborate specifications for high-tension crossings have 
been prepared by the American Telephone & Telegraph 
Company, which was a pioneer in this work. More recently 


‘the Public Service Commission of Vermont took the matter 


in hand in connection with unfavorable conditions of line 
construction and operation in the vicinity of the city of 
Montpelier, and issued exhaustive instructions for the im- 
provement of crossing and parallel line installations. In the 
‘ailroad field, the New York Central Lines have taken up 
the question in detail, and the requirements of this com- 
pany are of sufficient interest to be suggestive to transpor- 
tation companies elsewhere who are confronted with the 
problem of safeguarding their rights of way and overhead 
signaling circuits. 

Without attempting to cover these requirements in de- 
tail, it is noteworthy that the railroad company requires 
complete detailed plans of the crossing to be passed upon 
by its engineering department before any work is done, and 
that the power company is required to bear the brunt of alt 
patent causes which may arise, to obtain all necessary per- 
mits, and to stand behind all its material and workmanship, 
giving the railroad company full inspecting powers both in 
the shops and in the field. Minimum clearances of thirty 
feet above the top of the rail and six feet above existing 
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Wires are required, and the minimum clearance between 
any conductor and its supporting structure or the nearest 
metal surface in any direction is set at twelve inches up to 
24,000 volts, the clearance being increased one-half inch for 
each additional step of 1,000 volts. The minimum clear- 
ance between conductors is set at twenty-four inches up to 
24,000 volts, with a one-inch increase for each additional 
1,000 volts. 


the use of self-supporting towers and non-corrosive trans- 


Special care has been taken to provide for 


mission cable on crossing spans, the minimum size for poten- 
tials above 5,000 volts being set at No. 0 B. & S. gauge for 
copper and No. 00 for aluminum. The company requires 
that the cable crossing the railroad shall be designed to 
support safely, in addition to its own weight, a layer of ice 
one-half inch in thickness, weighing sixty pounds per cubic 
foot, and combined with a horizontal wind pressure of 
twenty pounds per square foot on the projected surface of 
the ice-covered cable. The maximum allowable stress upon 
the cable is to be four-tenths of the ultimate strength of the 
material; no splicing of the cable or any of its strands is 
permitted in the open over the railroad, and in the computa- 
tion of stresses and clearance, and in erection, provision has 
to be made for a temperature range of 130 degrees Fahren- 
beat, sb 

The railroad company wisely permits the use of wooden 
poles for less than 12,000 volts. Exhaustive specifications 
are drawn for the use of structural steel towers, conforming 
in general to the Standard Specifications of the Association 
of American Steel Manufacturers. A minimum material 
thickness of 0.25 inch is required, except for fillers; the 
minimum size of angles is set at 2 by 2 by 0.25 inches; and 


- 


of rivets or bolts, 0.625 inch. . The shape of: sections is re- 
quired to be such that inspection; cleaning, and painting 
are readily accomplished, with the prohibition of spaces in 
whieh, wafer or cinders can collect. The location of rivets 

with relation to the edges of the pieces, use of fillers, load- 
Ing. of towers, qual}ties and properties, of steel, character 
of galvanizing, elastic limit, allowable unit stresses, ultimate 
strength and bending tests, painting, and protection of pins, 
pinholes, ete., against rusting are thoroughly covered. The 
design of concrete foundations for poles and towers, and 
the character of pins, insulators and other attachments used 
are carefully reviewed. The railroad company requires a 
factor of safety of two for pins and other attachments under 
extreme conditions of stress on the conductor, and requires 
this to inelude the unbalanced pull due to a broken wire. 
Locking of pins to prevent rising out of the hole in the 
cross arm, the use of porcelain insulators instead of glass, 
with a double factor of safety, and a design that will hold 
the conductor to. the supporting structure even if the in- 
sulator is mechanically broken are called for. The usual 
grounding of steel towers is required, with the provision 
of an auxiliary insulator with steel cable for grounding the 
line wire in case of its disconnection from its insulator. 


The company also insists upon the protection of the con- 
ductor at the point of attachment to the insulator, so that 
if the latter breaks down electrically the resulting are will 
not burn the conductor, as by interposing between the con- 
ductor and the insulator a metal shield with an air space 
between the shield and the bottom of the groove in the 
insulator head. The completeness of such specifications 
marks a departure from empirical methods and temporary 
standards of construction which is most encouraging. Con- 
tinuity of service and the prevention of accidents are of 


constant and growing importance in electrical transmission. 


ELECTRICAL PRACTICE IN MINES. 


The standardization and regulation of electrical prac-. 


tice in mines has never received in this country the atten- 
tion which it deserves. The conditions which exist in mines 
are decidedly different from those found elsewhere, both 
with respect to the effects upon the materials used and to 
the effects which may be produced by personal contact, by 


leakage, sparks and short-circuits. Much of the wiring has 


been installed without reference to these unusual’ condi-` 
tions, many mines are without a competent electrician, many 
never receive adequate inspection, and as a result many are“ 
in a truly deplorable condition. Both the safety of the 
mine workers and the protection of the property demand | 


that better consideration be given to the subject, especially 
in those eases where no competent engineer or electrician is 
in charge of the installation. The safety of the mine work- 
ers is a consideration which puts the whole matter in the 
category of things which should be controlled by legal 
enactment and competent governmental supervision. 

The American Mining Congress appointed a committee 
early in 1909 to consider this matter and placed at its head 
Dr. E. B. Rosa, of the Bureau of Standards. The facilities 
of the Bureau were placed at the disposal of the committee, 
and one of the members of its staff devoted a great deal of 
time to collecting information and personally observing con- 
ditions. At the following convention of the Mining Con- 
gress the committee was discontinued, but so much work 


_ had already been done that it was considered advisable by 


the Bureau to complete it and publish the results. This has 
been done, and under New PvsuicaTions in this issue will 
he found a notice of the circular recently sent out. 

Among other things, the circular contains a code of 
rules for electrical installations, which, while perhaps not 
perfect, may well serve as a basis for legal regulations which 
are urgently demanded by the conditions in many of our 


states. Two of the requirements are worthy of especial 


attention. One is that every mine which is electrically 
equipped shall have a competent electrician in charge. The 
other is that each state shall include among its mine inspec- 
tors electrical inspectors who have demonstrated their com- 


petence to pass upon electrical equipment by passing a spe- 
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cial examination. The latter provision is especially impor- 
tant. for without proper inspection to insure compliance 
with the regulations the mere passage of legislation is utterly 
insufficient to improve the conditions, and executive authori- 
ties are usually unable to pass upon such matters without 
the assistance of technical advisers. 

One most important thing in connection with legisla- 
tion upon this subject is that the different states shall pass 
uniform laws in dealing with the subject, exceptions being 
made only to meet conditions which may be unique in some 
particular locality. It is unfair to the operator in one state 
to subject him to restrictions which may require a financial 
outlay, when his competitor across the state line may be 
free from such restrictions. While this is a strong argument 
in favor of simultaneous and uniform legislation, it is not 
of sufficient importance to cause the more progressive states 
to postpone legislation because others are tardy. The dis- 
advantages are to a large extent balanced, if not over- 
balanced by the increased safety to life and property secured 
by proper installations and adequate inspection. 

There is already in existence in this country a body 
whose aim is to secure uniform legislation in the various 
states. It has been largely occupied, however, with non- 
technical matters of wide popular interest, such as divorce. 
To secure proper consideration for a.matter of this kind 
it-would be advisable to hold a convention of mine inspectors 
or other interested state officials from the departments of 
mines, who are conversant with loeal conditions, and dratt 
a uniform code which could be submitted to the legislatures 
of the various states for action. Such a convention should 
include also, by invitation, representatives of the electrical 
manufacturers, mine operators, and mine workers, and elec- 
trical and mining engineers. The approval of such a body 
would go far towards intuencing favorable consideration by 


the legislators. 


AN ELECTRICAL LABORATORY FOR THE BUREAU 
OF STANDARDS. 


The Bureau of Standards has been in existence now nearly 


- ten years, and has shown the country what may be expected 


of it both as it exists at present and in the natural course 
of its future development. Its nucleus was the Office of 
Weights and Measures of the Coast and Geodetic Survey, 
where in addition to maintaining standards of weight and 
measures of length, capacity, ete., a start had already been 
made in temperature and electrical measurements. Both 
of the latter have developed into full fledged departments 
of the present bureau and are doing very important work, 
and in addition there are sections devoted to. photometry 
and other optical measurements, to chemistry, to material 
testing, to chronometry, to magnetic measurements and to 
the liquefaction of gases. In addition there is a power plant 
and an instrument shop. 
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The two latter departments of the Bureau are housed in 
the Mechanical Laboratory, the first of the present group 
of buildings forming the home of the Bureau. It was com- 
pleted in 1904, and was closely followed by the Physical 
Laboratory, which contains the offices, library, and the sec- 
tions for chemistry, weights and measures, chronometry and 
opties. The cryogenic work is carried on in a separate 
laboratory and last year a fourth building was erected, 
which is devoted to temperature work and material testing. 

Aside from the preservation of the fundamental stand- 
ards, there is perhaps no feature of the work of the Bureau 
which has been of more importance or more value to the 
manufacturing interests than the electrical section. In 
addition to the maintenance of standards, the calibration of 
instruments, resistances, inductances, standard cells, con- 
densers and lamps, and other routine testing, it requires 
only a glance at the six volumes of the Bureau Bulletin to 
indicate the great value of the research work and other 
investigations which have been carried on. Two recent 
examples of this work are the circular upon ‘‘Standardiza- 
tion of Electrical Practice in Mines,” which means much 
to the manufacturer as well as the mine worker and mine 
operator, and is referred to elsewhere in these columns, and 
the report upon the use of flame standards in photometry, 
which was abstracted in our last issue. - 

It is now proposed by the Director of the Bureau to 
erect a separate laboratory to be devoted to the work in 
electricity, magnetics and photometry, and an estimate for 
this purpose has been submitted for the consideration of 
Congress at its next session. At present this work is seat- 
tered through three of the four present buildings and is 
uncomfortably crowded. The conditions under which the 
work in instrument testing and magneties is conducted are 
decidedly unfavorable and better faciltnies and rooms de- 
signed especially for the purpose are urgently needed. The 
importance of this work to manufacturers and others en- 
gaged in the electrical field cannot be too highly estimated 
and there should be no question about supplying the best 
facilities for prosecuting the work in the future. 

When we consider the enormous sums devoted yearly 
to the maintenance of our military and naval establishments, 
rising into the hundreds of millions, it does not seem unrea- 
sonable, even during an administration devoted to economy, 
to ask an extra appropriation to be devoted to purposes so 
helpful to our manufacturing interests, to say nothing of 
their scientific value. There is always danger, however, that 
administrative and legislative officials will not appreciate 
the necessity for expenditures of this kind, and will not 
realize that money devoted to such purposes is an invest- 
ment vielding ample dividends in the help it offers to one 
of the large industries forming an important spoke in the 
wheel of ‘national prosperity. We trust that in this instance 


` an’ appropriation will be forthcoming. | 
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Chicago Electric Club. 

At the weekly noon-day meeting of 
the Chicago Electrie Club held on No- 
vember 2, Donald M. Carter, of the 
patent-law firm of Parker & Carter, 
delivered a highly interesting address 
on ** The Inventor as a Factor in Civ- 
ilization.”’ 

Mr. Carter rapidly reviewed the work 
of the inventor, his importance in the 
development of civilization, the mak- 
ing of an invention and the protection 
of the inventor’s rights. Many in- 
ventors have wrongfully been called 
cranks because their ideas were so far 
ahead of the times as to seem imprac- 
ticable. However, as a class, inventors 
have done more for the human race 
than any other of its leaders. If it 
were not for the inventors we would 
still be naked savages. It is not so 
many centuries back that women, on 
top of their other household duties, 
had to work in the fields, grind the 
grain and spin the cloth. Every mate- 
rial feature of our civilization, such 
as clothing, food, housing, transporta- 
tion, ete., has been developed as the 
result of the labors of thousands of in- 
ventors who have worked tirelessly 
and quietly for the advancement of 
the race. But these inventors are prac- 
_ ically all unknown and relatively few 
in the last century alone have received 
eredit for their work. 

An invention consists in the con- 
ceiving of an idea and ecarrving it into 
execution. Many men contribute ad- 
vanced ideas, but do not complete the 
invention by finding a way to put the 
ideas into practical form. This coun- 
try early took the lead in reeognizing 
the rights of inventors. In fact, its 
patent law has made our country the 
great commercial nation that it is. 
However, the intangible nature of an 
invention greatly complicates the man- 
ner of protecting it. Real estate and 
personal property are easily protected 
because of their material existence to 
which title can readily be proven. An 
invention, on the contrary, must be de- 
scribed in words in order to fulfill the 
legal requirements of the patent laws. 

In the claims is the vital point of 
any patent application. The claims 
must state exactly what is the nature 
of the invention. This, however, is 
practically impossible and a close ap- 
proximation only is feasible and yet 
this must be broad enough to cover a 
number of modifications that would 


readily suggest themselves in carrying 
out the invention. If the inventor him- 
self tries to draw up the claims, he is 
almost sure to overlook vital features 
which, if they did not prevent his se- 
curing a patent, would make it prac- 
tically valueless. An expert patent 
lawyer is needed for this work. 

Mr. Carter cited the invention of the 
telephone by Bell and how his care- 
fully drawn patent claims withstood 
the fiercest legal onslaughts. On the 
other hand, the patent on the inven- 
tion of aeroplanes that was granted to 
the Wright Brothers a few years ago 
had eighteen claims, of which only a 
few were sustained by the courts; the 
Curtiss biplane was held not to be an 
infringement of these remaining 
claims. 
Curtiss biplane is a duplicate of the 
Wright machine. Had the Wright pat- 
ent been more carefully drawn, it 
would have been unimpeachable. To 
the Wright Brothers undoubtedly be- 
longs the credit of making heavier- 
than-air machines practicable; to them, 
therefore, should have been given the 
inventor’s full rights. AH this, Mr. 
Carter said, only shows that the pres- 
ent Umited States patent laws do not 
properly protect the inventor. How- 
ever it be, through the work of the in- 
ventor the long-dreamed-of millenium 
will surely be brought about. 

At the conclusion of this address a 
brief but witty speech was made by 
Senator Niels Juul. 

++. 
New Institute Branches. 

By vote of the board of directors of 
the American Institute of Electrical 
Engineers two new student branehes 
of the Institute have been authorized 
at the Throop Polvtechnie Institute, 
Pasadena, Cal., and at the State Uni- 
versity of Kentucky, Lexington, Ky. 
This makes the total number of col- 


lege branches thirty-four. 
a ee een 


New York Electrical Society. 

The New York Electrical Society has 
issued a programme of meetings for 
the present season which includes the 
following topics: 

‘‘Animated Photography in Natural 
Colors, by the Kinemacolor Process,” 
by Gilbert H. Aymar. 

“The Effect of the Telephone on 
Modern Industrial and Social Life,” 
by Herbert N. Casson. 

‘The Catskill Water Supply,” by 
Charles N. Chadwick. 


To most people, however, the- 
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“Electricity at the Panama Canal,” 
by David B. Rushmore. 

‘Hydroelectric Development in Mex- 
ico,” by F. O. Blackwell. 

“The Rapid-Transit Problem of New 
York City,” by H. St. Clair Putnam. 

“Wave Motion by Electricity and 
Other Energy,” by Charles P. Stein- 
metz. 

“The Physics of Light Sources,” by 
Edward P. Hyde. 

‘The Relation of the Modern Incan- 
descent Lamp to the Central Station,” 
by S. E. Doane. 

A visit will also be made to the la- 
boratory of Thomas A. Edison at Llew- 
ellyn Park. Mr. Edison will give a 
talk on ‘‘The Edison Storage Battery 
and its Applications,’’ the laboratory 
will be inspected, and there will be 
an exhibition of moving pictures.. 


Ornamental Tungsten Street Lighting 
in Burlington, Iowa. 

The start of an extensive system of 
ornamental street lighting with tungs- 
ten clusters has just been made at Bur- 
lington, Iowa. Two blocks on South 
Main Street, from Market to Elm 
Streets have been equipped and the 
system has met with such favor that it 
is to be extended over practically the 
entire business district. The standards 
are ornate Doric columns each bearing 
five 100-watt tungsten lamps, one up- 
right in the center and four supported 
in a pendent position by brackets. The 
standards are spaced, as nearly as pos- 
sible, eighty feet apart. The entire cost 
of installation and operation of the sys- 
tein will be borne by the merchants and 
property owners along the streets 
lighted. Current is supplied by the 
People’s Gas & Electric Company. 

—eo 
Cheap Current for Electric Vehicles. 

The borough of Marylebone, Lon- 
don, England, proposes to adopt à rate 
of one cent a kilowatt-hour for charg- 
ing electric-vehicle battery, the current 
to be used between 11:00 p. m. and 
6:00 a. m. with a minimum demand ^I 
100,000 kilowatt-hours a year and no 
obligation to supply durmg foggy 
spells. 

—__—__->--@_—_—_ 
Membership of the Illuminating E1- 
gineering Society. 

The present membership of y 
luminating Engineering Society 17 
1,475. This is a net increase of + 
since the beginning of this year. 


of the Il- 
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Cyrus O. Baker. 

The subject of this sketch has had 
a long and honorable connection with 
the electrical industry. Although not 
in any way associated with what is gen- 
erally assumed to be a distinctive part 
of electrical engineering or manufac- 
ture, the industry of which Mr. Baker 
is the leading figure has been absolutely 
depended upon to produce a refined 
material which has entered into almost 
every branch of electrical engineering 
and to take the place of which we have 
thus far discovered no practicable sub- 
stitute. The precious metal 
which Mr. Baker makes his 
specialty and of which his 
company is the largest re- 
finer in the country and pos- 
sibly in the world, is, we all 
know, platinum, and he is 
frequently alluded to as the 
Platinum King of America. 

Cyrus Osborne Baker was 
born in Newark, N. J., Octo- 
ber 12, 1857. He is the son 
of Daniel W. and Harriet N. 
(Baldwin) Baker. His fath- 
er and mother represented 
two very old New Jersey 
families and his father was 
president of the Common 
Council of Newark for many 
years, and the first control- 
ler of the city of Newark. 
His mother’s people were. 
prominent in the business, 
professional and social life 
of Philadelphia. 

Mr. Baker received his 
early education in the public 
schools of Newark, and fin- 
ished in the Newark high 
. School. At the age of sixteen 
he sought employment with 
his father who was a manu- 
facturing jeweler, and he 
learned thoroughly each department of 
the manufacturing jewelry business. 
He gradually found his most congenial 
work in the refining and chemical end 
of the jewelry business, and in 1878 
he organized under his personal name 
the business for the refining of plati- 
num.. This business was established 
largely with his father’s capital, and 
later on his father became a partner, 
his brothers coming into the business 
as they became of age. 

In 1902, the firm was incorporated 
as Baker & Company, Incorporated, at 
that time and since being recognized 


Long a 
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as the most extensive refiners of plati- 
num in the United States. 

Mr. Baker is connected with a num- 
ber of other manufacturing and finan- 
cial institutions, but his most import- 
ant holdings are associated with the 
mining and refining of gold, silver, cop- 
per, platinum and their allied base and 
precious metals. 

He is a director of the National State 
Bank of Newark, one of the oldest in- 
stitutions of the country, and in this 
connection he has again followed the 
example of his father who was at one 


CYRUS O. BAKER, 
Prominent Figure in Electrical Circles, 
Refiner of Platinum in the Country. 


time president of the Repubhe Trust 
Company of Newark. 

He is a Son of the American Revo- 
lution, a member of the Essex Club of 
Newark, the Essex County Country 
Club, the Union Club of Newark, the 
Olympie Club of Long Island, the Lo- 
tos Club of New York, American In- 
stitute of Mining Engineers, New York 


Electrical Society, Magnetic Club, and: 


for personal services has heen made an 
honorary member of the National Elec- 
tric Light Association. It will be re- 
membered that for years Mr. Baker 
was master of transportation and as a 


and the 
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matter of fact until the death of George 
Porter, who succeeded Mr. Baker, there 
had been practically but two masters 
of transportation in the history of th 
organization. 

Mr. Baker’s personal association 
with the leaders of the electrical indus- 
try dates back to around the early eigh- 
ties. It was at this time that he be- 
came a ¢harter member of the original 
Electric Club in 1886. This may sound 
like a long time ago, but it is in reality 
but a breathing space away to one of 
the rugged and vigorous personality of 
Mr. Baker. 

Mr. Baker takes a quiet 
but influential place in the 
political and social life of his 
community, and his beauti- 
ful home in East Orange is 
the center of attraction for 
a group of close personal 
friends and acquaintances 

——___-¢____— 
Electric Mining in Mexico. 

In the enlargement of its 
machinery equipment the 
Negociacion Minera de San 
Rafael y Anexas, of Pach- 
ua, Mexico, has provided 
for a motor installation 
totaling 2,000 horsepower, 
the larger motors taking 
power direct from the main 
circuit at 2,000 volts, and the 
smaller motors at 440 volts 


from several groups of 
transformers. Motor-driven 
pumps are used in the 


eyanide plant for handling 
slimes, sands and solutions, 
each tube mill is operated 
by a 100-horsepower motor, 
while in the stamp mill a 
75-horsepower motor is em- 
ployed to drive each group 
of twenty stamps. 
eo 

Quartz Lamps for Photography. 

A writer in a German technical pa- 
per has made an inquiry into the ef- 
ficiency’ of various artificial light 
sources for photographic work. The 
quartz lamp stands easily at the head 
of the list. 


Leading 


— eoo 

Turkish Clothing Factory to Electrify. 

The Turkish War Ministry has off- 

cially announced that the military 

clothing factory at Ismid will shortly 

be equipped for operation by electric 
power, 
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Commonwealth Edison Section of the 
National Electric Light aie 
ciation. 

The annual banquet of the ARN 
wealth Edison Section of the National 
Electric Light Association, held in the 
Gold Room of the Congress Hotel at 
Chicago, November 1, was one of the 
most suceessful in the history of the 
section. About 450 members were pres- 
ent, and a great deal of enthusiasm was 
manifested. 

Following the banquet proper, the 
newly elected officers were announced 
by Chairman Manley. These were as 
follows: E. F. Smith, chairman; O. J. 
Bushnell, vice-chairman; E. J. Doyle, 
secretary: Wm. A. Fox, treasurer. 
Members of the executive committee 
are: A. D. Bailey, E. H. Lakeman and 
Guy Lunn. 

A number of musical selections were 
given by R. T. Conger, Harold Wright, 
and the members of the Commonwealth 
Edison ‘organization, after which sever- 
al speakers made comment upon va- 
rious phases of the work of the seetion. 

Some brief remarks on the value of 
“Push,” by John F. Gilchrist, were fol- 
lowed with a few comments by Presi- 
dent. Freeman, who came from Brook- 
lyn to be present at the banquet. Mr. 
Freeman spoke on the value of the 
various company sections especially 
complimenting the spirit displayed by 
the Commonwealth members. 

Samuel Insull touched upon the de- 
velopment of the modern central-sta- 
tion company, and emphasized the val- 
ue of membership in the National Elec- 
tric Light Association to employees 
of these companies, L. A. Ferguson, 
who spoke along the same lines, com- 
pared the Association of today with 
that body as it was when he was presi- 
dent in 1900. 

E. F. Smith, the incoming chairman, 
then briefly outlined the proposed 
method of management for the com- 
ing year. 

The enthusiasm displayed through- 
out this meeting was indicative of the 
efforts which are being made for thè 
betterment of the section; efforts which 
are being rewarded by a constantly 
increasing membership. 


K 


ao 
Electric Lighting in Johannesburg. 
The municipality of Johannesburg, 
S. A.. has recently placed an order for 
4.000 Osram lamps to be used for street 
hghting. 


-versary of the Association. 
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-- Electrical Exports for September. 

The Bureau of Statistics of the De- 
partment of Commerce and Labor, 
Washington, D. C., has just issued its 
monthly summary of the exports and 
imports of the United States for the 
month of September. From this it 
is noted that the electrical exports 
(both appliances and machinery) 
show a considerable improvement over 
those of a year ago, but a decrease 
from the figures of the preceding 
month, 

The trend of these exports 1s seen 
from the comparative figures of the first 
nine months of this year and the cor- 
responding periods of 1909 and 1908. 
The steady growth of the. appliance 
exports and the resumption of heavy 
machinery shipments is shown by the 
following: 


Nine months ending September 30. 


Electrical— 1910. 1909, 1908. 
Appliances ..... $ 7,353,696 $5,113,907 $4,148,897 
Machinery ...... 5,383,858 4,558,522 5,530,060 

Total wpigdas $12,737,554 $9,702,429 $9,678,957 


The comparative monthly data are 
as follows: . 
Septem- septem- 
ber, ber, August. 
Electrical— 1910. 1909, 1910. 
Appliances ...... $ 762,152 $ 686,049 $ 852.958 
Machinery ...... 578,246 480,535 708,160 


TOAT x hodadeaiels $1,340,398 $1,166,884 $1,561,118 

The prineipal countries to which 
electrical exports were sent in Septem- 
her and the values of these shipments 
were as follows 


Klectrical 


Appli- Machin- 
Countries— ances, ery. 
United Kingdom ............ $ 23.106 $ 36,856 
Other European countries.... 16,939 57,124 
Canada saare g ee Bw eke ties 212,758 106,565 
Mexico wae Guitie-d aiae iA 94,910 116,144 
CUBE 2, pace a a Gada a Sie wee 8 32377 2,507 
Brazil- Bu dete ian sie taiea a 180,394 29,415 
Other South American oun- 
IES eos otis ET DE E Pos 70.866 30,612 
TEBE > Sista a sede cua nga eee oes 43,209 129.655 


National Electric Light Association 
Proceedings. 

The National Electric Light Associa- 
tion is now issuing to its members the 
annual Proceedings. These two vol- 
umes include the report of the thirty- 
third convention held at St. Louis last 
May, and mark the twenty-fifth anni- 
The vol- 
umes include 2,070 pages and 483 illus- 
trations. Among the latter are a fine 
portrait of President Frueauff and 
several elaborate colored engravings 
in the paper on Street Ares, by Mr. 
Ryan. The Proceedings embrace some 
seventy papers and committee reports, 
all of which are carefully indexed and 
an abstract is given of each paper or 
report for ready reference. A year ago 
the edition was 4.500 sets. This year, 
owing to the rapid inerease in member- 
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ship, the edition is not less than 7,000 
sets, and: it is interesting to know 
that these represent about ‘twenty: 
elght tons: of printed matter. Many 
of the state and company sections. are 
now so large that these books are 
delivered to the local secretaries, 
in bulk, by freight or.express. The. 
publication this year is ahead of.the 
usual date and it is hoped: that the 
strike amongst the express. companies 
in New York City, will not interfere 
materially with the delivery of the 
books to the membership. 
—_—_—___»--»—_____- 
Examinations for Draftsmen. 

The United States Civil Service Com- 
mission announces that two examina- 
tions will be held at the regular places 
on December 7 and 8. Eligibles are 
to be secured from these for the position 
of cartographic draftsmen at $3.84 per 
day and for fortification draftsmen at 
$1,500 per annum. Those desiring to 
take either of the above examinations 
should apply at once to the seeretary 
of any board of examiners or to the 
United States Civil Service Commis- 
sion, Washington, D. C. 

— eoep- 

Subjects for Discussion in Iowa. 

The president of the Iowa Electrical 
Association, Thomas Crawford, has 
sent to the members requests for an 
indication of the subjects which they 
would like to have discussed at the 
next meeting, which takes place in 
Davenport next April. This will per- 
mit members who wish to hear discus- 


2 ‘gions on any particular subject per- 


taining to the industry to make their 
wants known and if possible have them 
attended to. 


—___~+<-e—______ 


Iowa Electrical Association. 

The next convention of the lowa 
Electrical Association is, according t0. 
present plans, to be held at Davenport. 
20 and 21, 1911. The 
exhibits are to be held in the main 
room of the Davenport Coliseum, while 
a sound-proof room in the building has 
been secured for the meeting of the 
Sessions. 


——e 


Steel Conduits for Electrical Wiring. 

The British Engincering Standards 
Committee, 28 Vietoria Street, West- 
minster, London, England, has recently 
issued its Report No. 31 containing ʻi 
revised specification for steel conduits 


for eleetrieal wiry 
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The Telephone Plant of the New Pennsylvania Terminal. 


EEs | A Model Equipment Installed in New York. 


Few railroad officials devote as much 
time to the consideration of their tele- 
phone needs as do those of the Pennsyl- 
vania system. Long before its magnifi- 
cent New York ‘Terminal Station, 
shown in Fig. 1, and its wonderful tun- 
nel aproaches assumed definite form, 
these officials, in conjunction with the 
Telephone Company, made a careful 
study of the probable requirements. 
As with everything else in connection 
with the New York improvements, they 
took a broad view of the telephone 


hi 


BY J. N. C. GRAHAM. 


the East River, through Sunnyside 
Yard to a connection on the Long Is- 
land Railroad near Woodside Avenue, 
Borough of Queens, Long Island, a 


total distance of about fifteen miles. 


This railroad will probably soon be 
division of the 

It is distinctive 
It represents the 
highest standards in engineering, archi- 
Use has 
been made of every practical conve- 


the most important 
Pennsylvania system. 
in many respects. 


tectural and railroad practice. 


nience. All known inventions which 


New York Telephone Company, whica 
has provided for three classes of serv- 
ice, i. e., commercial service, operating 
service and pay-station service. 
EQUIPMENT FOR COMMERCIAL SERVICE. 
The commercial equipment, as the 
name implies, has been installed to 
care for the telephone service between 
the railroad company and the public. 
It comprises: (1) A main private- 
branch-exchange switchboard. having 
trunk lines to the telephone company’s 
nearest central office; tie lines to other 


Copyright by Bernhard Hellmich, New York. 
° FIG. 1.—PENNSYLVANIA TERMINAL STATION, NEW 


situation and operating efficiency was 
the deciding factor in the study. As 
a result of this policy, the Pennsylvania 
Tunnel & Terminal Railroad has a tele- 
Phone system which is above the aver- 
age as regards scope and flexibility. 
The Pennsylvania Tunnel & Terminal 
Railroad is the New York extension of 
the Pennsylvania Railroad. It con- 
nects with the New York division of 


>) ° . 
the Pennsylvania system near Harrison, 


N.J., and extends over the Jersey 
Meadows, under Bergen Hill, the North 
River, the Borough of- Manhattan and 


will in any manner add to the safety 
and comfort of its patrons or which 
will increase the operating efficiency of 
the road have been utilized. Although 
the telephone was not invented until 


` several years after the New York ex- 


tension was first conceived in 1871, it 
occupies a high place among the safety 
and efficiency promotors which have 
been installed in connection with this 
great work. 

All of the apparatus for the tele- 
phone system is of Western Electric 
manufacture and is furnished by the 


YORK. 


private branch exchanges in offices of 
the Pennsylvania and Long Island Rail- 
road Companies in New York and other 
cities; extension lines to the various 
offices of the Pennsylvania Tunnel & 
Terminal Railroad Company and of the 
Long Island Railroad Company located 
in the Terminal Station. (2) A pri- 
vate-branch-exchange switchboard for 
use in connection with the Bureau of 
Information. 

The main private-branch-exchange 
switchboard (Fig. 4) is located on the 
Eighth Avenue side of the second floor 
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of the Terminal Building, which is lo- 
cated between Thirty-first and Thirty- 
third Streets, Seventh and Eighth Ave- 


nues. The operators’ quarters and the 
room which contains the terminal 
equipment, auxiliary apparatus and 


power plant for operating the switch- 


boards (Figs. 5 and 9), are ad- 
jacent to the switehboard room. 
These three rooms overlook the 


FIG. 


2.—PLATFORM TELEPHONE.. 


main concourse and have been arranged 
with a view to caring for a 100-per-cent 
increase in the already large telephone 
business of the railroad. 

The switchboard is of the standard 
common-battery type, has a capacity of 
multipled in 


1.000 lines, whieh are 


— 


FIG. 3.—GATEMAN'S TELEPHONE. 


every second position, and is at present 
equipped for 520 lines, of whieh 40 are 
arranged for trunk lines to the tele- 
phone company's central office, 80 are 
arranged for tie lines, 80 are arranged 
for magneto extension lines, and 320 
are arranged for ceommon-hattery ex- 
tension lines. : 
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There are six operating positions, of 
which two and one-half positions are 
arranged for handling incoming traffic 
and three and one-half positions are ar- 
ranged for handling originating traffic. 

A day force of six attendants and a 
supervisor are necessary to handle the 
traffic on the board. A smaller num- 
ber of attendants are required during 
the evening and at night. The work 
of the attendants is supervised from a 
regulation chief-operator’s desk. 

Current for operating the switch- 
board is furnished from eleven cells of 
No. 11-F Chloride accumulator. This 
hattery is charged by means of a three- 
kilowatt generator, which is direct con- 
nected to a 5.5-horsepower motor. 
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The units are contained in boxes lo- 
cated in the columns on the train plat- 
forms and at the gates opening off of 
the main concourse (Figs. 2 and 3), 

The switchboard serving the Bureau 
of Information has four positions. It 
is of a new type, similar to those de- 
signed to meet the requirements of the 
telephone company's information serv- 
ice. 

A eall to the information board oper- 
ates a lamp signal in ‘each of the four 
positions of the switchboard, and can 
he answered by any one of the ope- 
rators. The act of answering the eall 
puts a visual busy signal on that par- 
tieulłar line in all positions. Limited 
facilities are provided for transferring 


FIG. 4.—MAIN PRIVATE-BRANCH-EXCHANGE SWITCHBOARD AND SUPERVISOR'S DESK 


Ringing current is normally furnished 
from the telephone company’s central 
office. A seventy-five-watt, direct- 
driven ringing machine is provided for 
emergeney use., 

Three-phase, 400-volt, 60-eyele, pri- 
mary current for operating both the 
charging and ringing machines, is fur- 
nished from the railroad company’s 
serviee station. 

Most of the telephones furnished in 
connection with the commercial service 
are of the standard types with which 
everyone is familiar. The only excep- 
tions are the instruments furnished for 
the use of the conductors and gatemen. 
In these cases, standard units have 
been installed in a manner to meet 
the railroad company’s requirements. 


public calls from the information 
switchboard to the main switchboard 
and to the Pullman office. The board 18 
operated by means of keys. No plugs 
or cords are used. It is designed to 
permit of practically unlimited growth. 

Normally information calls from the 
publie are received on the trunk lines 
In vase of emergency they Cal 
be reeeived over the tle lines te 
the main switehboard. Jf i " 
found that a person calling th 
information switchboard desires te talk 
to some department of the railroad ot 
to make Pullinan reservations. the val 
can be transferred by the informati" 
operator to the main switehboard or t° 
the Pullman office. It has been found 
that with a switchboard of this type. 


is 
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team work in handling information 
calls can be highly developed. 
EQUIPMENT FOR OPERATING SERVICE. 

The operating equipment has been 
installed primarily for use in connec- 
tion with the dispatching of trains and 
the operation of the railroad. It is ar- 
ranged, however, to permit of connec- 
tions to the commercial system. Such 
connections may be made only in emer- 
gency cases. 

The equipment comprises: (1) Twen- 
ty-five monitor switchboards located in 
the offices of the train dispatchers, yard 
masters, station masters, switching cab- 
ins, power houses, ete. (2) A number 
of magneto telephones located at con- 


a 
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ates the main private branch exchange. 
In places where the monitors are ope- 
rated by not over two attendants and 
are within casy reach of these attend- 
ants, the lines terminate in ordinary 
magneto signals or drops (Fig. 10). 
Monitors which are intended merely 
for outgoing business or for use on an 
official’s desk have no drops or signals. 
All of the monitors are really termi- 
nal switchboards. They provide a con- 
venient method of terminatigg at one 
point a number of lines which are used 
by those who have to do with the dis- 
patching and switching of trains from 
that location. The cireuits are ar- 
ranged to permit of making a limited 
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FIG. 6.—MAIN AND INTERMEDIATE DISTRIBUTING FRAMES, RELAY RACKS, AND WIRE- 
CHIEF'S DESK, MAIN PRIVATE BRANCH EXCHANGE. 


‘venient points in the tunnels, yards and 


along the right of way of the railroad. 
Some of these stations terminate in the 
monitor boards above referred to and 
others terminate in the main private 
branch exchanges, all being arranged 
to permit of the greatest operating effi- 
ciency and flexibility. 

The monitor boards have a capacity 
of from ten to thirty lines each. They 
operate on a magneto basis and are of 
three general types. 


In locations where the Operating . 


traffic is heaviest and where several 
employees are required to handle the 
general business, the monitors are pro- 
vided with lamp signals (Fig. 6). 
Current for operating these signals is 
furnished from the battery which oper- 


number of connections between the ex- 
tension stations terminating in the re- 
spective monitors. In each case the 
monitors have been designed to allow 
for installing in the most convenient 
space in the various offices, switching 
cabins, ete., in which they are used. 

The convenient location of the many 
telephones on the station platforms and 
in the various yards, towers, cabins, 
offices and tunnels, makes it possible 
for any railroad employee to communi- 
cate promptly with any department and 
thus care for any emergency which 
may arise. 

The telephones used in the tunnels 
were designed to meet the unusual con- 
ditions experienced in submarine tun- 
nels. The apparatus is treated to resist 
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moisture and is contained in an iron 
case, the front of which forms two 
doors. These doors are hinged on the 
under side, so that, when open, they 
are flush with the face of the set, thus 
reducing to a minimum the chances of 
people injuring themselves by bumping 
into them while walking along the 
tunnel platforms (Fig. 7). 


FIG. 6.—MONITOR SWITCHBOARD AND AP- 
PARATUS CASE FOR TRAIN-DIS- 
PATCHER’S DESK. 


Fifty-three of the tunnel sets are in- 
stalled on the walls at intervals 
throughout the six tunnels (Fig. 8). 
All of the wiring to the sets is done 
in conduit. The substantial construc- 
tion between the cable terminals which 
are in iron boxes, and the tunnel sets 


FIG. 71.—TUNNEL TELEPHONE SET. 


and the signal bells, is well shown in 
the cut. 

Normally the tunnel sets are not con- 
nected to any circuit. They are ar- 
ranged so that connection can be made 
by means of switching keys to either 
one of four circuits. These circuits ter- 
minate as follows: 
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One for each tunnel in the main pri- 
vate-branch-exchange switchboard. 

One for each tunnel in the train dis- 
patcher’s monitor switchboard. 

One for each tunnel in the power di- 
rector’s monitor switchboard. 

One for each tunnel, spare. 

This is a very flexible arrangement 
and, in case of emergency, permits of 
direct connection in the shortest pos- 
sible time to those interested; also, it 
permits of the maximum of transmis- 
sion efficiency, as ordinarily only one 
instrument will be in service on a sin- 
gle circuit at any given time. 

In addition to the four circuits above 
mentioned, there is a fifth circuit in 
each of the tunnels to which are con- 
nected a number of loud ringing bells 
used for signaling. Employees of the 
various departments having business in 
the tunnel may thus be called to the 


` 


FIG. 8.—TUNNEL TELEPHONE SET. 


nearest telephone by means of code sig- 
nals. p 

EQUIPMENT FOR PAY-STATION SERVICE. 

The pay-station service is of. three 
kinds: (1) Standard pay-station serv- 
ice, where the patron makes a call from 
a booth. (2) Restaurant pay-station 
service, where-the patron makes a call 
from the table while dining. (3) Train 
pay-station service, where the patron 
makes a call from a telephone located 
on a train. 

Groups of booths for standard pay- 
station service have been furnished in 
the main waiting room, ladies’ waiting 
room, exit concourse and Long Island 
concourse. 

The principal pay station is located 
in the main waiting room, which is 
the largest in the world. The equip- 
ment consists of a three-position 
‘switchboard, a cashier’s desk, an as- 
signment clerk’s desk and thirty-six in- 
struments in kalameined bronze, reced- 
ing-door booths. 

A new feature of the installation is 
the method of caring for patrons, to 
prevent the usual congestion incident 
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to a busy telephone pay-station. <A 
number of telephone directories are 
located on convenient shelves in the 
main waiting room. After looking up 
the number in one of these directories, 
the patron enters the pay-station en- 
closure and gives the call to a clerk 
who assigns a booth. The patron then 
passes through a turnstile to the 
booth. In the meantime the clerk 
enters the call and the booth number 
on a toll check which is passed to the 
switchboard attendant; also, the clerk 
pushes a button numbered to corre- 
spond with the booth. This operation 
lights the inside and outside booth 
lamps and lamps on the clerk’s desk 
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prevents leaving by the entrance. The 
booth lighting and the booth busy sig- 
nals can be operated either from the 
monitor’s or cashier’s desk. In periods 
during which only one or two attend- 
ants are required, the booth lights can 
be controlled from the switchboard, in- 
dependent of the monitor’s or cashier’s 
desk. 

Patrons desiring to make local calls, 
need not go through the routine above 
described, as there are ten booths 
equipped with automatic prepayment 
stations, so located as to make it unnec- 
essary to pass through the turnstile to 
use these booths. 

The equipment in the ladies’ waiting 


t 


FIG. 9—POWER SWITCHBOARD, CHARGING UNIT, AND WIRE-CHIEF’S DESK, MAIN 
PRIVATE-BRANCH EXCHANGE. 


and on the cashier’s desk. These lat- 
ter lamps act as busy signals and thus 
avoid assigning two persons in the 
same booth. All lamps remain lighted 
until the connection is taken down by 
the switchboard attendant. 

Upon receipt of the toll check, the 
switchboard attendant makes the con- 
nection, enters the time and passes the 
check to the cashier. When the patron 
is through talking and hangs up the 
receiver, the switchboard attendant is 
signaled and takes down the connec- 
tion. This puts out all of the lamps as- 
sociated with the connection. The res- 
toration of the cashier’s lamp is a sig- 
nal to her to be ready to collect. The 
patron must walk past the cashier when 
leaving the enclosure, as the turnstile 


room consists of a one-position switch- 
board and ten instruments in kala- 
meined bronze receding-door booths. 
The switchboard is located in back of 
a bronze and plate glass counter be- 
tween two banks of five booths each. 

The kalameined bronze, receding- 
door ‘booths in the main and ladies’ 
waiting rooms were specially construct- 
ed for the railroad company from the 
telephone company’s specifications. 
The booths and all of the fittings ™ 
connection with these two pay stations 
were designed to harmonize with the 
general scheme of the station. They 


have glass-paneled doors and plate- 


glass shelves to support the instru- 
ments. They present a fine appear- 
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ance against the Roman Travertine 
stone used for decorating the interior 
of the station. 

The exit-concourse pay station is in 
a room which opens off of the exit con- 
course. The equipment consists of a 
one-position switchboard and ten in- 
struments in oak, receding-door. booths. 

The Long Island concourse pay sta- 
tion is located on the Long Island con- 
course opposite the ticket office. The 
equipment consists of a switchboard 
and six instruments in oak, receding- 
door booths. 

At all of these pay stations, with the 
exception of the main pay station, col- 


located in each restaurant. Extending 
from these switchboards are a number 
of lines which terminate in jacks at 
each table in the restaurant. A person 
wishing to make a telephone call while 
dining, asks the waiter for a telephone. 
A portable telephone is brought to the 
table and connected to the jack above 
referred to, and the call made in the 
regular manner. The amount of the 


charge for this call is placed on the 
restaurant check. 

Lines extend from the main private- 
branch-exchange switchboard to jacks 
located at convenient points under the 
train platforms. 


The observation ears 


FIG. 10.—MONITOR SWITCHBOARD ON POWER-DIRECTOR'S DESK IN THE POWER HOUSE, 
LONG ISLAND CITY. 


lections for calls are made by the ope- 
rator or a messenger attendant in the 
usual manner. 

In making the pay-station study, 
much thought was given to the proba- 
ble direction of traffic, in order to pro- 
vide adequate facilities in the most 
convenient locations. The main thought 
of the railroad and telephone compa- 
nies in assigning the pay-station space 
Was to provide adequate telephone fa- 
cilities for the public. The arrange- 
ments in this case are exceptionally 
well planned and it is expected that 
Patrons will be able to obtain the maxi- 
mum pay-station efficiency with mini- 
mum discomfort to themselves. 

The restaurant pay-station equip- 
ment consists of two switchboards, one 


of the more important trains are 
equipped with telephones which also 
terminate in Jacks under the car. A 
flexible cable is used for connecting the 
train jack and the platform jack, thus 
making a connection to the private- 
branch-exchange switchboard and en- 
abling passengers to make telephone 
ealls until a few seconds before the de- 
parture of the train. These pay-sta- 
tions are in charge of the stenographer 
in the observation car. 
CABLE AND WIRE PLANT. 

Some idea of the magnitude of this 
work can be obtained from a few fig- 
ures in connection with the cable and 
wire plant of the svstem. 

Adequate facilities have been pro- 
vided for reaching any point within 
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the terminal area or along the road 
where there is a possibility of a tele- 
phone being required. In the terminal 
building alone, which, measured by 
area covered, is one of the largest ever 
constructed at one time, there has been 
installed for use in connection with the 
commercial service, 6,900 feetof lead- 
covered telephone cables. These cables 


contain 450 miles of copper wire and 


weigh 11 tons. The largest cable con- 
tains 1,212 wires and weighs over seven 
pounds to the foot. It was necessary 
to make 43 branch splices, in one of 
which 2,828 wires were connected. 
These branch cables connect to 80 cable 
terminals containing nearly 5,000 bind- 
ing posts. To extend the lines from 
the cable terminals to the various in- 
struments within the terminal building 
required 39,000 feet of twisted-pair 
wire. | 
In addition to the cable plant above 
referred to, approximately 30 miles of 
lead-covered telephone cable contain- 
ing 240 miles of copper wire has been 
installed in the terminal area and along 
the right of way to connect the, operat- 
ing equipment. This is all large-gauge 
cable and weighs over one hundred 
tons. In all cases this cable has been 
installed in ducts in the tunnels and 
along the right of way on the side op- 
posite to the high-tension power lines. 
Special attention has been given to the 
proper protection of all the lines’ and 
equipment. 
eo — 
Conference Favors Interborough Plans. 
The Brooklyn Transit Conference 
recently reported to the Public Service 
Commission, of New York, urging the 
adoption of the Interborough Com- 
pany’s subway plans, rather than the 
Tri-Borough subway plans now under 
consideration. The Interborough’s 
plan is for an extension down Seventh 
Avenue terminating at a tunnel under 
the river opposite Liberty Street, 
thence connecting the present subway 
in Manhattan. 
Sele ee a l 
European Copper Statistics. 
The total visible supply of copper 
November 1, was 88,420 tons, a de- 


. crease of 5,550 tons since October 1. 


During the month stocks decreased 
4.020 tons and afloat decreased 1,530, 
tons. 

The London fortnightly statistics 
show stocks of copper decreased 1,965 
tons, and the visible supply decreased 
3,740 tons. 
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Safety of Electrical Workers. 

The following report of James E. 
€ole, Commissioner of Wires, Boston, 
Mass., to John F. Fitzgerald, the may- 
or of that city, and reprinted here from 
the Boston City Record, ‘‘intimately 
eoneerns the safety of the citizens in 
general and particularly that of the 
electrical workers whose business com- 
pels them to handle wires charged 
with dangerous currents of elec- 
tricity :”’ 

“lt appears advisable that some legis- 
lation be taken limiting the potential of 
electric currents that may be legally trans- 
mitted by the medium of overhead wiring. 
At present there is no specified limit, and 
the potential of alternating-current circuits 
in this city has been increased from time 
to time from 1,000 volts potential to (in 
some cases) 13,200 volts, which, in certain 
sections of the city, is at present transmit- 
ted by means of overhead wires, and this 
potential is liable to be still further in- 
creased. In my judgment this is unwise 
and unsafe and should be prohibited. While 
it mast be recognized that from a commer- 
cial standpoint, on the part of the consumer 
as well as the producer, the utilization of 
extra high potentials is necessary, in my 
opinion the conductors used for the trans- 
mission of same in this city should be under- 
zronnd. 

~At the present time the upper crossarm 
anda top of each pole is reserved by sec- 
tion 15, chapter 38, of the Revised Ordi- 
mances for the exclusive use, free of charge, 
of the departments of the city. Were the 
poles carrying only wires of so-called sig- 
naling systems such as fire alarm, police 
signal, telephone, telegraph, etc., this would 
we an admirable ordinance, but, under ex- 
asting conditions, its desirability in its pres- 
ent form is, to say the least, questionable. 

“While from the standpoint of increased 
safety it would be desirable that so-called 
signaling wires and the wires for electric 
tight. heat and power purposes should be run 
on separate lines of poles, wires of one 
class being on one side of the street, the 
wires of the other class to be on the other 
side. conditions are such that this is im- 
practicable, and it is necessary in many 
eases that electric light and power wires 
and wires of so called signaling systems 
be attached to the same poles. 

“Under the existing conditions, with the 
city wires or wires of other signaling sys- 
tems at the top of the pole, and the light 
and power wires attached to crossarms 
underneath, it is necessary for the linemen 
who work upon the signaling wires to pass 
up between the wires carrying electric cur- 
rents dangerous to life, which, in my judg- 
ment, is an unnecessary hazard to subject 
them to: furthermore, the relative strength 
of the two classes of wires is such that un- 
der the stress of severe storms the wires 
of the signaling systems are more liable 
to break than those of the other class, and, 
falling, often come in contact with the light 
and power wires attached to crossarms be- 
neath, thereby becoming charged with cur- 
rents at high potential dangerous to both life 
and property. 

“i would suggest the advisability of so 
amending ordinance referred to as to pro- 
vide for the reservation of lower crossarm 
on poles for the use of city wires, rather 
than the upper crossarm as at present spec- 
ified, thereby, in my judgment, removing 
one of the worst hazards to which linemen 
on signaling systems are at present sub- 
jected. 

“Under the provisions of ehapter 347, Acts 
of 1908, the amount of streets that may be 


legally prescribed for the removal of poles 
and the placing of wires underground is 
two miles. In my judgment this is an 
inadequate amount, and I would suggest 
that when the proper time to bring such 
matters before the Legislature arrives, a 
bill be introduced increasing the amount 
which may be prescribed by the Commis- 
sioner of Wires. 

“I desire to take this opportunity to re- 
fer to another matter relative to overhead 
construction perhaps not necessarily called 
for by your communication. 

“In section 15, chapter 38, of the Revised 
Ordinances, previously referred to, one of 
the provisions prescribes that wires shall 
not be attached to poles for the support of 
wires at a height less than twenty-five feet 
above the ground. 

“There are at present many miles of wire 
scattered throughout the city which do not 
conform to the city ordinances in this re- 
spect as they are not placed on the poles 
the requisite distance above streets. Wir- 
ing referred to is all old construction ante- 
dating the present administration of this 
department. 


“Above reference to wires attached to 


poles at a height less than that called for 
by the ordinances is particularly applicable 
to electric: railway feeders for the support 
of which trolley poles are utilized, and 
which, while not conforming to the ordi- 


` nances, is better, not only for the company 


interested but better from a practical stand- 
point for our citizens, than it would be to 
install an additional line of poles for wires 
in question that would keep wires the re- 
quired distance from the ground, the regu- 
lation trolley pole not being of sufficent 
height to do this. 

“In line with previous suggestions I 
would suggest the desirability of amending 
existing ordinance so as to make the re- 
quired distance twenty-one feet instead of 
twenty-five feet as at present. This would 
take care of such wires as are at present 
attached to poles too low to conform to 
present ordinances, and would enable a 
thirty-five-foot pole to do work for which 
at present a forty-foot pole is needed. 

“Poles in our streets are objectionable 
but necessary, and a thirty-five-foot pole, 
being shorter and less in diameter, is less 
objectionable than a forty-foot pole, and does 
not increase but tends to decrease the dan- 
gers from the wires.” 

—e 


Low-Pressure Turbines and Electrifi- 
cation. 

Some curious consequences arise 
from the praiseworthy enterprise of 
steam-plant owners who make haste to 
take advantage of the low-pressure tur- 
bine. In a recent example the owners 


.of two adjoining textile factories have 


been enabled to serap two small steam 
engines by coupling an exhaust turbine 
to a third and larger engine. In order, 
however, to secure the benefit of the 
change it was necessary, of course, to 
design a scheme of electrical transmis- 
sion, and it is at this point that a 
thorny subject of debate is touched. 
The advantage of the electrical drive 
is, as is well known, largely a question 
of doing away with shafting and 
countershafting. In fact, in many cases 
the decision rests on a comparison of 
the transmission losses due respectively 
to shafting and to drop in eables and 
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electrical efficiency between the steam 
engine and the machinery to be driven; 
while at the same time it is now es- 
tablished that the more even turning 
obtained by means of the electrical 
drive is a valuable improvement. In 
the example under review, however, 
one of the scrapped engines has merely 
been replaced by an electric motor of 
equal horsepower, leaving the shafting 
as before, and by this method it will 
not be surprising if the total load on 
the steam plant is somewhat greater 
than it was before. There will still be 
a net saving due to the great reduction 
in fuel consumption, but it is regret- 
able that such an opportunity was 
missed for obtaining the full benefit 
of electrification Times Engineering 
Supplement. 
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China’s Electrical Awakening. 

According to a report by the British 
Commercial Attaché at Pekin on the 
foreign trade of China in 1909, con- 
tracts were given out during 1909 for 
new electric light installations «t 
Chungking, Chengtu, Changsha, Nan- 
king, and Ningpo, and for more or less 
important extensions at Shanghai, Han- 
kow, Peking, Swatow, Mukden, and 
other places. Negotiations were pro- 
ceeding at the beginning of 1910 for a 
large installation at Hangchow and 
for installations in several cities in 
Manchuria. Furthermore, an electric 
street railway for Canton is under con- 
templation, a considerable extension 
of the telephone system in that city 
has recently been carried out, prepara- 
tion are being made for inaugurating 
telephone services at Chengtu, at 
Wuhu, and in the provinces of Kiangsi 
and Chekiang. 
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Belgian Government Adopts Metric 
System. 

American Minister U. Grant Smith 
sends from Brussels the decree of the 
Belgian Government of August 17, 
which makes the use of the metric sys- 
tem of weights and measures obliga- 
tory for all publie documents, notices, 
and advertisements, and for all papers, 
public or private, produced before 4 
court, notary, or other publie official. 
The use of any other standard, except 
the marine knot and ton and in deal- 
ings with foreign countries, is made 
punishable by a maximum fine of fifty 
francs ($9.65), and the confiscation of 
the weights and measures which may 
be used. 
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EXTENSION OF THE LINCOLN 
PARK ELECTRICAL SYSTEM. 


UNDERGROUND LIGHTING, POWER AND 
TELEPHONE CIRCUITS. 


Of the various governmental bodies 
in and near Chicago that have availed 
themselves of the electric power from 
the hydroelectric generating plant and 
transmission system of the Sanitary 
District of Chicago, probably the most 
progressive is the Board of Lincoln 
Park Commissioners, which has juris- 
diction over the park and boulevard 
system on the North Side of the city. 
Nearly two years ago the power house 
in Lincoln Park was changed to a sub- 
station receiving Sanitary District 


‘iT 
Dre 4 tog a> arte ~ 
' - ae + ` «A Je i 
ate” pm a eg 
ee ene RAL RO oa > E r BALE Sint a” 
. y+ vsere irr é Pi S y oer a . +, - 
in oe OL re Ee ee 


cults also were placed entirely in un- 
derground cables. These undertakings 
were begun over a year ago along Lin- 
coln Park Boulevard for one and a half 
miles south of Lincoln Park. Here an 
attractive new arc lighting system was 
installed that was described in this 
journal in the issue of December 25, 
1909. The additional are lighting pro- 
vided for this year is of the same type, 
namely what is known as the Daniels 
boulevard-lighting system, with each 
lamp entirely inclosed in a glass globe 
and mounted on an ornate 
column. The details of these lamps and 
columns were described in the article 
referred to. 

The Lincoln Park Commissioners 
have practically decided to employ the 
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VIEW OF NORTH EXTENSION TO LINCOLN PARK, SHOWING NEW ARC LAMPS AND 
PUBLIC BATH HOUSE. 


power and utilizing it for electric light- 
ing and electric pumping. The econo- 
mies resulting from this change have 
been so marked that the Commissioners 
have been enabled to improve and ex- 
tend the electrical system both in Lin- 
coln Park and the main boulevards 
leading to it. 

This work has consisted chiefly in 
the provision of electric are lighting 
along new driveways and boulevards 
and along several that were formerly 
lighted by gas; also remodeling of the 
arc lighting on some boulevards. 

At the same time these extensions and 
improvements were made in the light- 
ing circuits, there was installed a tele- 
phone system, principally for park and 


boulevard police service, whose cir- 


Daniels system of lighting for all new 
and remodeled lighting circuits. Low 
cost of the conduit construction, low 
cost of the concrete columns (these are 
molded by park employees and the 
labor and material cost is only about 
$11.50 per column), also low cost of 
the current purchased under a favor- 
able contract, as well as low mainte- 
nance cost, have all contributed to 
make this lighting system a very eco- 


nomical one to install and to operate, 


so that it has been found desirable to 
use it even for driveways of secondary 
importance. 

Thus at the southern edge of the 
park gas lamps were removed this 
spring and the new arc lamps installed 
on North Avenue from Lincoln Park 


concrete . 
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Boulevard to Clark Street, also on 
State Street and Dearborn Avenue 
from North Avenue to Burton Place. 
About 15,000 duct feet of conduit were 
laid for the thirty-four lamps in this 
installation. At the western edge of 
the park a similar change is now being 
made along North Park Avenue for 
the half mile from Center Street to 
Fullerton Avenue. The installation of 
thirty-two arc lamps will be completed 
here before the close of the year. 

_As Lincoln Park is the only large 
park on the North Side and is at the 
same time the most popular one in the 
city, it was determined to extend it 
northward by reclaiming a strip of 
land along the shore of Lake Michigan. 
Within a year this initial extension of 
half a mile up to Belmont Avenue will 
be completed and thereby add practi- 
cally thirty-three per cent to the area 
of the park. Plans have been prepared 
for gradually pushing this extension 
four miles farther north, so that when 
this work is entirely finished the park 
will be six miles long with a continu- 
ous driveway, in connection with the 
present Lincoln Park Boulevard at the 
southern end, of about eight miles 
along the lake shore. The western 
driveway of this north extension was 
completed this summer and along it 
fifty-eight of the new are lamps were 
installed and lighted about a month 
ago. The underground circuits for 
these lamps required about 50,000 duct 
feet of conduit. 

The only boulevard now running 
north from Lincoln Park is Sheridan 
Road. It is a much traveled connec- 
tion between Chicago and its numerous 
North Shore suburbs. A‘ section of it 
nearly two miles long from Grace 
Street to Foster Avenue is now being 
decidedly improved by the substitution 
of the new arc lamps for the old gas 
lamps. This installation is to have 158 
arc lamps and is to be finished by next 
February. Its complete equipment, in- 
cluding lamps, columns, underground 
conduits, four series are circuits in the 
substation, also all labor of installa- 
tion, will be about $40,000. With the 
equipment of two intervening sections, 
each about three-quarters of a mile 
long and which will probably be un- 
dertaken soon, there will be presented 
a continuous line of the new boulevard 
are lighting six miles long. 

In connection with laying the mains 
for these lighting circuits, all of which 
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are underground, some very interest- 
ing conduit work has been done. As 
it was desired to have no overhead lines 
at all and as it was desirable to keep 
the conduit costs down to a reasonably 
low figure, it was determined to put 
the park system’s telephone lines un- 
derground in duets directly adjoining 
the lighting ducts in the same trenches. 
A number of power circuits leading to 
various buildings in the park were also 
placed in the same conduit runs, also 
some incandescent lighting circuits. 
Telephone engineers, who were con- 
sulted about this plan, were dubious 
of its success. Nevertheless, it has 
proven entirely satisfactory and per- 
feet service has heen given since last 
June. <Although the telephone ducts 
adjoin up to eight or even twelve ducts 
of 6,700-volt single-phase lighting eir- 
cuits and 4.000-volt three-phase power 
circuits, no: cross-talk or inductive 
troubles of any kind have been experi- 
enced. No‘heat or sneak coils have 
been blown. All telephone lines are 
metallic circuits placed in paper-insu- 
lated and lead-covered cables. Over 
seven miles of this cable have been laid 
from Ohio Street on the south to Fos- 
ter Avenue on the north. 

A private-exchange board has been 
placed in the office of the Commission- 
ers in the Academy of Science Building 
at the Center Street entrance of the 
park. This has a capacity of 100 lines, 
of which 55 are now in service. About 
half these lines are for police service 
and the remainder run to the various 
park buildings. A’ small exchange 
board of the Chicago Telephone Com- 
pany adjoins the one referred to and 
serves to connect to the city lines. The 
total cost of equipment and installa- 
tion of the private telephone system, 
including part of the conduit costs pro- 
portional to the number of telephone 
ducts, was about $12,000. 

In the older manholes the telephone 
cable was covered with several layers 
of asbestos listing, which was then sat- 
urated with silicate of soda, thus giv- 
ing a hard fireproof protection and 
guarding against any possible trouble 
in the high-voltage cables. In the 
newer manholes a horizontal niche or 
recess four inches deep was left in the 
brickwork along one side of the man- 
hole; the telephone cable was laid in 
this and the niche then plastered up 
with fire clay flush with the inner wall, 
thus giving even a still better protec- 
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tion to this eable from possible 
chanical or electrical injury. 

All the conduit laid in the Lincoln 
Park system in the last three years has 
This was 


me- 


been bituminized fiber duct. 
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Three men do the actual work of hap. 
dling the duct, one dipping the ends of 
the duct into hot bitumen and the 
other two men taking the long sections 
and laying them in place in the trench, 


LAYING BITUMENIZED FIBER DUCT. 


chosen on account of its relatively low 
cost, the facility and low cost of lay- 
ing, and the ease of rodding and draw- 
ing in the cables. A good idea of the 
method of laying this conduit is shown 


one of these men fitting the flush coun- 
terbored ends together and the other 
pushing the duct in to make a tight 
joint. This work goes on with great 
speed hecause the number of pieces of 


PARTIALLY 


in the accompanying illustrations of 
the work on a six-duct conduit run in 
the park. 

The trench is dug to a depth of about 
three and a half feet and a laver of 
concrete is put in and tamped down. 


COMPLETED SIX-DUCT CONDUIT. 


duct handled for any definite length 
of conduit is relatively small, the joints 
are quickly made and little trouble 1s 
experienced in lining up the duct. 
Where the conduit consists of several 
layers of duets, conerete is put be 
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tween each course, thus also filling in 
the space between adjacent ducts. Con- 
crete is put over the top layer of ducts 
and the whole conduit is thereby made 
an integral structure. A portable con- 


shop in the park and then sunk into 
the excavations that had been dug for 
them. 

About 300,000 duct feet of bitumi- 
nized conduit has been used in the Lin- 


DIPPING THE ENDS BEFORE LAYING THE DUCT. 


crete-mixing machine was used and the 
entire work was carried forward with 
great celerity. 

Almost all the manholes have been 
constructed of brick with a concrete 


coln Park system during the last two 
and one-half years. This was supplied 
by the American Conduit Company, 
of East Chicago, Ind. The extensions 
of the electrical system described in 


GENERAL VIEW OF CONDUIT CONSTRUCTION IN LINCOLN PARK. 


slab on top. Just west of Diversey 
Beach, however, the conduit was only 
four feet above the lake level. For this 
run, therefore, the manholes were 
made shallow and entirely of concrete. 
These were molded at the concrete 


this article have been mapped out and 
executed under the supervision of E. 
C. Rutz, superintendent of the elec- 
trical department of the Lincoln Park 
system, who kindly supplied the data 
on which this article is based. 
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Faults of the Tenderfoot Electrical 
Engineer. 

An electrical engineer of one of the 
big branches of the New York Interbor- 
ough Rapid Transit Company said the 
other day: 

‘‘In my employ there are a few boys 
who finished studies either in college or 
in the technical schools. When a boy is 
engaged he is told that in order to get 
along he must take to the ways of the 
shop. He is advised to adopt the condi- 
tions of an ordinary apprentice, begin 
his day’s work on time, and look upon 
the foreman as his tutor. Very few fol- 
low this plan, with the result that the. 
beginner becomes unpopular. 

‘‘It is almost the invariable plan of 
the tenderfoot engineer, when he seeks 
employment, to ‘go in through the pipe’ 
—that is, make some of his influential 
friends apply to the company in his he- 
half. When his application finally 
reaches my desk, it is backed up in such 
a way that I cannot do else but take 
him on. Then I pass him over to the 
foreman. 

‘< Almost from the beginning the grad- 
uate takes on ‘highfalutin’ ways, which 
result in mechanical failure and cause 
him to leave the shop, unfinished. 

‘“There are exceptions, though. A few 
years ago a boy came direct to me for 
work. He said he wanted to begin at 
the beginning. I told him that it was 
the rule of the shop that all applications 
be made to the foreman. He applied 
and caught on, and was put in the arma- 
ture room. From the start he made 
good, and is now second in shop charge. 

‘If a boy has a desire to get on, it 
would be well for him to throw off false 
pride and begin as an ordinary mortal. 
Let him give the foreman and his work- 
mates to understand that he means to 
be practical. This will help him im- 
measurably. 

‘“A graduate should apply direct to 
the foreman for work, and make good 
after getting it, and should not quit the 
shop too soon in the belief that he is the 
finished article.’’ l 

PENERE TE ee 


The Journal of Electricity, Power and 
Gas, states that during the past sum- 
mer a number of electrical manufac- 
turers employed a college professor to 
roam around the works to talk with the 
men, encourage them to ask questions. 
and explain in simple language the 
scientific principles underlying the 
work they were doing. 
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TO THE PACIFIC COAST AND BACK. 


SOME FEATURES OF ENGINEERING INTEREST 
BY THE WAY.—THE NEW SIGNAL SYS- 
TEMS OF THE SANTA FE.W~—-ELECTRICAL 
DEVELOPMENT IN THE OIL FIELDS.—~IRRI- 
GATION IN THE SALT RIVER VALLEY, 
ARIZONA,—THE ROOSEVELT DAM AND 
HYDROELECTRIC DEVELOPMENT. 


BY A. A. GRAY. 


The writer had occasion recently to 
make a somewhat extended trip from 
Chicago to San Francisco and back, 
making several long detours in order to 
cover points of engineering interest, 
and it is thought that a brief chronicle 
of some of the interesting things dis- 
covered by the way might prove of 
some value to our readers. 

So far as electrical engineering is 
concerned it is a fact that it would be 
hard to make a trip anywhere along the 
main arteries of travel without finding 
enough to keep the observer busy. 

Leaving Chicago on the California 
Limited, the fine equipment operated by 


the Atchison, Topeka & Santa Fe, it- 


is but a short time before one of the 
most interesting hydroelectric develop- 
ments of the present time becomes a 
matter of absorbing interest. The 
transmission line of the Chicago Sani- 
tary District comes into view, and from 
the observation platform a very good 
idea of the line construction and me- 
chanical detail of this fine system can 
be made. Any of the Santa Fe officials 
ean give the observing one a great deal 
of information respecting this hydro- 
electric project upon which millions of 
dollars have already been spent by the 
tax-payers of Cook County, Illinois. 
Beginning as a drainage canal proposi- 
tion whereby the Chicago River, which 
heretofore had polluted the inshore wa- 
ters of Lake Michigan, thereby con- 
taminating the supply of drinking wa- 
ter served in Chicago, was changed in 
its direction of flow, a deep waterway 
and hydroelectric development of con- 
siderable magnitude have been con- 
structed. 

Near Joliet, Ill., is the site of a mas- 
sive diversion dam and power house 
where the Sanitary District has in- 
stalled an equipment of some 24,000 
horsepower with sufficient generating 
capacity to supply a large number of 
nearby users in Chicago and other 
cities in Illinois, and it is found that 
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in addition to the contract already let 
for municipal purposes there is a sur- 
plus for private customers for the 
Sanitary District current. The canal 
was begun September 3, 1892, and in 
January of 1900 the water of Lake 
Michigan was turned into it to find a 
new way to the ocean. 
of fact, it is expected that this project 


will form an important part of the © 


lakes-to-the-gulf waterway if this en- 
terprise is ever consummated. The 
length of the main channel is twenty- 
eight and one-half miles, the depth of 
water twenty-two feet, the width from 
162 to 190 feet, and the total amount 
of excavation 43,397,904 cubic yards. 
The present capacity, which will be ma- 
terially increased by river improve- 
ments, is about 300,000 second-feet and 
the total cost of the enterprise will ap- 
proximate, it is believed, $60,000,000. 

Practically every train on this divi- 
sion of the Santa Fe is electrically 
lighted, the majority of the equipment 
being of the axle-generator type. Au- 
tomatic olectric block signaling and 
electric intorlocking is a feature that 
affords many opportunities for study, 
while in every town passed through 
there is the usual central-station equip- 
ment and even in the prairie and desert 
towns the electric sign is a prominent 
feature of the night illumination of the 
places adjacent to the railway. 

On the main line going into the 
mountains, at La Junta, Albuquerque, 
Williams, Winslow, Barstow, Corcoran, 
and Bakersfield, the fine station build- 
ings are in almost every case the sub- 
ject of electric lighting, carefully 
worked out on modern illuminating en- 
gineering principles, and on gala 
nights these buildings, which are archi- 
tecturally beautiful and typical of the 
racial characteristics of their location, 
are outlined and festooned with myri- 
ads of incandescent lamps. 

To one with any imagination what- 
ever it is a question whether the prac- 
tical and utilitarian features of a trip 
such as this appeal more to the senses 
than the picturesqueness of the scenery 
en route. Certainly it will not be amiss 
to digress for a moment to mention the 
pueblos of Zuni, McCarthy and Laguna 
where the Indian in his native habili- 
ment comes down to the train to sell 
his wares to the tourist, nor to dilate 
on the beauties of the arroya falling 
back for miles and miles until it merges 
into the foothills, the lower mountains 


As a matter- 
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holding the eye with an allure of color 
that makes one marvel at the variety 
of shadings thus naturally produced, 

At Barstow there is a dividing point 
where the main line branches off to Los 
Angeles and the San Francisco division 
runs up through the Sierra Madre 
through Fresno, Corcoran and Bakers. 
field. 

The trip from Barstow over the San 
Francisco division is one encompassing 
some of the most remarkable scenic 
wonders. Here the traveler gets an 
opportunity of examining fairly closely 
into extraordinary engineering achieve- 
ments. The roadway abounds in short- 
radius curves, quick grades and cas- 
cades of tunnels. 

Across the great Mojave desert it was 
our good fortune to witness a most 
beautiful mirage of a dry lake where 
it was hard to believe that we were not 
running up to the shore of a vast body 
of water, when in fact there was no 
trace of a stream for over 200 miles. 
Here also is an example of the yucca, 
of the family of the giant cactus, mak- 
ing a gallant struggle for life in the 
sunbaked desert, the cultivation of 
which, it is proposed, if successful, will 
create a natural resource out of this 
barren country of material for the pro- 
duction of pulp for the manufacture of 
printing paper. 

Just north of Mojave station the rail- 
road crosses the great aqueduct which 
the city of Los Angeles has built 200 
miles into the mountains, bonding itself 
for $40,000,000, so that it may have 
a permanent water supply. A part of 
the project is a dry lake where all the 
shale entering into the construction has 
been secured and near to the railroad 
is the cement plant and industrial rail- 
way where this material of construc- 
tion is produced for this gigantic devel- 
opment. 

At Bakersfield a stop of three hours 
affords an opportunity to visit in an 
automobile the great oil district for 
which this country is famous. After 4 
half hour’s ride from the Bakersfield 
station the oil field is reached, where 3 
forest of some 1,800 or 2,000 derricks 
make this field one of the most extract 
dinary producers of this country. The 
mechanical equipment of the Bakers 
field oil district forms an interesting 
commentary upon the prospect of the 
utilization of electrical energy in the 
oil fields. But little progress has been 
made in this district in the utilization 


` 
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of electric motors for any of the work, 
although in the Eastern oil fields and 
in fact in other California oil fields 
electric motors have demonstrated their 
superiority to steam-driven apparatus. 

It is surprising to find long pipe lines 
from the central boiler station to the 
individual engines driving the pump- 
ing machinery, the steam piping being 
in many instances exposed to the at- 
mosphere, where the conditions of con- 
densation must be such as to render the 
steam service highly inefficient. 

In contrast with the Bakersfield dis- 
trict are the Coalinga fields. Here two 
wells for the Kern Trading and Oil 
Company and one well for the Good 
Luck Oil Company have been driven, 
and these are being operated very eco- 
nomically by alternating-current, three- 
phase induction motors. One of the 
reasons why the adoption of electrical 
energy has been delayed is the great 
range of power required for the vari- 
ous operations of driving and pumping 
a well. This includes drilling, bailing, 
sanding, pulling the rods, and pump- 
ing, and in order to get a single elec- 
trical equipment with a range of power 
for the necessary requirements there 
has had to be worked out a very pretty 
set of winding problems. As a matter 
of fact, however, the Westinghouse 
Electric & Manufacturing Company has 
installed these equipments, and it is 
claimed that they are showing remark- 
able economy. It is estimated that the 
cost of pumping by electricity, figur- 
ing the current at one and one-half 
cents per kilowatt-hour, can be cut 
down to $1.50 per day, while pumping 
with steam engines works out to about 
$3.50 per day. . 

These oil fields can be easily reached 
by the transmission lines from several 
stations adjacent to the oil fields. 
Where oil is burned under steam boil- 
ers the fuel cost is, of course, very low, 
but the chemical composition of the 
water is such that the boilers must be 
overhauled at frequent intervals, some- 
times every three months. In point of 
economy it appears that where natural 
gas can be secured as a complementary 
product of the oil field the gas engine 
will form a serious competitor of the 
electrical transmission system, but 
even where this is the case it would ap- 
pear to be more economical to install 
batteries of gas engines driving electric 
generators and distribute the current 
economically to individual motors, thus 


eliminating the imefficiencies of long 
steam feeders and the great loss in me- 
chanical friction which comes about 
with the rod and bar and wire drives 
of the present system. Then again, 
while the requirements of drilling, driv- 
ing and pulling call for varying degrees 
of power the pumping load is prac- 
tically a constant run for twenty-four 


hours per day and in point of load- 


factor is almost ideal. 

San Francisco, Cal., in view of its 
population, has probably the most ex- 
tensive branch-office electrical repre- 
sentation of any city in the country. 
The Pacific Coast States represent a 
vast manufacturing possibility, but at 
the present time conditions are not as 
good as could be wished. San Fran- 
cisco is suffering from high labor costs 
and this is militating against the devel- 
opment of this city as a manufacturing 
community. With cheap power, how- 
ever, and the building up of the com- 
munities farther back from the coast, 
and north and south from San Fran- 
cisco, there is bound to be a wonderful 
development in the utilization of manu- 
factured articles of every description, 
and with the growth of these communi- 
ties the district is sure to develop large 
manufacturing interests. 

Sixty-cyecle alternating current ap- 
pears to be the prevailing character of 
electrical distribution in and around 
San Francisco, while the great system 
of the Southern California Edison 
Company distributes at fifty cycles. 
Outside of electrical traction there ap- 
pears to be very little direct current 
used, and the field here for alternating- 
current apparatus, particularly alter- 
nating-current controlling machinery, 
would seem to be excellent. There is 
plenty of enterprise in San Francisco, 
and the city has made remarkable 
strides in its rebuilding since the fire 
of 1906. The Pacific Coast Electrical 
Show, which was held from September 
17 to September 24, demonstrated the 
great interest which the people of San 
Francisco and nearby cities are taking 
in electrical developments and the at- 
tendance at this exposition augurs well 
for the expanding of this market. An 
interesting feature of the Electrical 
Exposition was the complete repre- 
sentation of electrical vehicles. It will 
be remembered that the grades of the 
San Francisco streets are very severe 
and it was hardly to be expected that 
electric vehicles would gain much of a 
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foothold in a city with such topograph- 
ical characteristics. However, the sale- 
of the electric vehicle is being pushed 
vigorously and with considerable suc- 
cess, while this type of motor vehicle. 
is rapidly gaining favor in Sacramento, 
Oakland, Berkeley, and all of the de- 
lightful suburban cities adjacent to 
Los Angeles in Southern California. 

Los Angeles is one of the most inter- 
esting cities in the far West. Thor- 
oughly American and eastern in its en- 
vironment, it seems destined to become 
one of the most important cities on the 
Pacifice Coast. The Santa Fe is carry- 
ing out some very interesting signal 
work between Los Angeles and Gar- 
vanza, a nearby suburb. Here there are 
being installed about four miles of 
three-position, single-track automatic 
electric signals. The track circuit is. 
supplied by three cells of gravity bat- 
tery in multiple, while current for the 
operation of the signals is supplied by 
sixteen cells of battery wired in series. 
The batteries are located in concrete 
boxes alongside the track, these boxes 
being made moisture-proof with wood- 
en covers sheathed with galvanized 
sheeting. An all-electric interlocking 
system is being installed at Fullerton. 
This will be a thirty-six-lever model, 
operating on 110 volts direct current. 
The equipment will include a 200-am- 
pere-hour, type E-11 Electric Storage 
Battery accumulator set, charging 
through a General Electric mercury-are 
rectifier. Current will be taken from 
the lines of the Southern California 
Edison Company at 2,200 volts, stepped 
down to 220 volts for the mercury-are 
rectifier, and it is proposed to install 
here a motor-generator set which, when 
the equipment is complete, will supply 
current to the interlocking plant, the 
battery floating on the line. 

What will be one of the most inter- 
esting signal installations in the coun- 
try and constitute in some directions 
a radical departure in signaling prac 
tice will be the alternating-current 
automatic signaling system which the 
Santa Fe will shortly install. Plans 
are being perfected and the initial in- 


_stallation will probably be made on a 


forty-mile division between Cotton- 
wood, Cal., and Daggett, Cal. Cur- 
rent will be generated and distributed 
at 6,600 volts, three-phase, and at each 
signal location the current will be 
transformed down to 110 volts for the 
signals and lights, and stepped down 
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from 110 volts to from ten to five volts 
for the track circuits. Mile blocks will 
be used and two-phase motors, taking 
current from Scott-connected trans- 
formers, will be utilized for operating 
the signals. 

Phoenix, Ariz., may be reached from 
Los Angeles over the Santa Fe by way 
of Cadiz and Parker, where a new short 
line has been recently constructed. At 
Phoenix the offices and engineering 
headquarters of the Salt River project 
of the United States Reclamation 
Service are located. Here the Govern- 
ment is carrying out one of the great- 
est Irrigation projects in the country 
and using the fall of the water to gen- 
erate electrical energy for distribution 
to the surrounding territory. 


The Salt River project purposes the | 


irrigation of about 210,000 acres of re- 
claimable desert land, and in order to 
control the flow of the Salt River a 
massive dam has been built at Roose- 
velt, about sixty-five miles from 
Phoenix, Ariz. This dam is 280 fcet 
high above bed rock, with a bottom 
length of 235 feet, and a length at the 
top of 1,080 feet. Tt is a masonry arch 
dam ranging in thickness from nearly 
175 feet at the bottom to sixteen feet 
at the top where a highway has been 
provided for vehicles, concrete bridges 
carrying the roadway over the spill- 
way to the sides of the canyon on both 
ends of the dam. Nearly 400,000 cubic 
yards of masonry have been placed in 
position to complete the dam, and the 
reservoir which it will form will create 
a lake of approximately 16,329 acres in 
area and backing up 1,400,000 acre-feet 
of water. 

At the site of the dam the canyon is 
formed of cliffs rising almost perpen- 
dicularly, and the power house is built 
into the rock at the foot of the dam. 
Power for construction was secured 
through the ageney of a power canal 
taken from the head waters about 
twenty miles from the location of the 
dam, and this canal forms a part of the 
permanent hydroclectrie development 
of the project. At the present time at 
the Roosevelt power house there are 
three units in place, each of 900-kilo- 


watts capacity, made by the General 


Eleetrie Company, driven by thirty-six- 
ineh S, Morgan Smith waterwheels. The 
power canal will be a constant-head 
equipment, while plans have already 
been formulated for the installation of 
several other units which will operate 
under varving heads as the level in the 


reservoir behind the dam is lowered 
during the dry seasons. 

Power is generated at 2,200 volts. 
At the transfer station, which is built 
into the cliff a short distance from the 
power house, the current is stepped up 
to 45,000 volts for the transmission sys- 
tem. The three-phase transmission 
line is in duplicate from the trans- 
former house to Phoenix, Ariz., with a 
sectionalizing station at Mesa, about 
eighteen miles from Phoenix, where 
several 10,000-volt circuits are taken 
off for service to the neighboring com- 
munity and for distribution to substa- 
tions where the voltage is stepped down 


to 220 volts for the driving of vertical 


induction motors for pumping. 

The Government has built a wagon 
road from Mesa to Roosevelt, cutting 
this in many places out of the solid 
rock of the mountain. It is understood 
that something like $360,006 was ex- 
pended upon the construction of this 
road. It is to be hoped, now that the 
construction at the dam is practically 
complete and the need for keeping up 
the road is not urgent, that the Govern- 
ment will not abandon it, but that 
steps will be taken to utilize to the 
fullest extent the wonderful natural 
beauties of this remarkable canyon. 
The seenie splendors of several of our 
‘Western canyons have been well adver- 
tised and it is onlv because the world 
of travel has not moved in this direc- 
tion that there is not an overwhelming 
demand that the Government create 
out of this beautiful spot a national 
park. Here may be studied the Pimi 


and the Apache Indians, hving in their 


wickiups, in primitive style, while not 
far distant from the dam site are some 
of the most pieturesque remains of the 
habitation of the cliff dwellers that 
have yet been discovered. The country 
abounds in a variety of scenery ranging 
from pictures of utter desolation to 
erags and pinnacles of noble propor- 
tions, touched everywhere with colors 
such as only the eve of the artist can 
place, but which the soul of the most 
unimaginative can rejoice in. Already 
the irrigation project has been of great 
value to the valley. For a period of 


thirteen months there had been no rain. 


and the crops everywhere excepting 
those under the irrigating ditehes were 
burned up. The water users are en- 
thusiastic over the prospect. of reclaim- 
ing the land. and it is believed that a 
ready market will be found for all the 
electrical energy that can be generated. 
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In addition to the development at 
the dam it 1s proposed to install a num- 
ber of other stations at different points 
on the river where the fall will give a 
sufficient head to generate a considera- 
ble amount of power. About seventeen 
miles from Mesa at Granite Reef there 
is a diversion dam just below where 
the Verde River flows into the Salt 
River. A power station will be built 
near this point. In this way it is ex- 
pected that the water of the Salt and 
Verde combined will be used in at least 
five power stations, and financial ar- 
rangements have already been made 


for the preparation of plans and the. 


construction of machinery for three of 
these stations. 
— ee 
Creosoting of Telegraph and Telephone 
Poles. i 

The telegraph and telephones poles 
used in Great Britain are almost all of 
them imported from Russia, Sweden 
and Norway. It is therefore impera- 
tive to prolong the life of the poles as 
much as possible, and this is done by 
giving them a preservative treatment 
with creosote oil. About a dozen pole 
vards have been established at various 
points along the coast of the British 
Isles, where the poles are received, sea- 
soned and stored ready for shipment to 
any point of the kingdonì. 

—— ee 
Electric Smelting in Norway. 

The London Times states that an ap- 
plication is being made to the Nor- 
wegian Government for a concession 
for electric smelting on the Tromsö 
ironfields, which tie between Troms- 
dalen River and the Ramfjord, and on 
Tromsöen Island. It is proposed to 
utilize the Malangs Falls on the Maals 
Elv River for power purposes, and, if 
the concession is granted, to begin work 
in the spring with a plant capable of 
producing 700,000 tons of iron yearly. 
The ore is said to contain thirty-five 
per cent of iron. 

EEO T 
Status of Inspectors in India. 

In the proposed Indian Electricity 
Act of 1910, the Government of India 
provides that no electrical inspector 
shall be appointed unless he has had 
at least five years’ practical experience 
in an electrical or mechanical engineer- 
ing workshop or electrie power station 
and after acquiring that experience 
shall have been engaged regularly for 
a period of not less than five years M 
the practice of electrical engineering. 
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Electrical Notes From Great Britain. 


The annual meeting of the Associa- 
tion of Mining Electrical Engineers 
which has just been held at Newcastle- 
on-Tyne was made the occasion for an 
interesting address by the president, 
William Maurice, on ‘‘What Ought a 
Mining Electrician to Know?” The 
Association is a new one, and during 
the short period of its existence has 
made excellent progress in the matter 
of membership, but it has been strong- 
ly criticized, and the criticism contin- 
ues, in regard to the character of the 
membership. Some believe in the As- 
sociation only while the colliery-clec- 
trician and electrical-engineer influence 
is in the ascendancy, and they contend 


that if you allow too strong a power 


in its affairs to colliery managers and 
to electrical manufacturers, the inter- 
ests of the working electrician, in re- 
gard to personal status and to greater 
safety of installations, will be neglect- 
ed, though the very raison d’etre of the 
Association was the improvement of 
the colliery electrician’s position and 
the more efficient planning of colliery 
plants. 

Others, Mr. Maurice among them, 
hold that the Association cannot pos- 
sibly hope to achieve the various great 
objects it has in view unless it secures 
the co-operation of every section of the 
mining community that is interested in 
electrical application. There is a 
scheme on foot for the setting up of an 
Examinations Board which will settle 
a minimum standard of attainments 
and qualifications for candidates and 
the address referred to handled the 
subject. of the extent of a mining elec- 
trician’s knowledge in connection with 
this scheme. Mr. Maurice proceeded to 
lay down the lines which he believed 
to form a fair test of ability to take 
charge of a mining installation, and all 
the different sections of the Associa- 
tion will now settle down to a full dis- 
cussion of the question. He said that 
owing to the wide variation of the ac- 
tual requirements the matter was not 
easy to define. One colliery might 
have a six-kilowatt 100-volt generator 
and a few electric bells: another, an in- 
Stallation like that of a great city. 
It was essential that they should first 
find the bed-rock requirements, the 
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By Our British Correspondent. 


nonpossession of which would un- 
doubtedly disentitle a man to be called 
a mining engineer. For what purpose, 
he asked, was an electrical man en- 
gaged at a colliery? Was it not to 
maintain an electrical installation or 
part of one in an efficient working con- 
dition? What amount of theory and 
practice would suffice to that end? The 
indispensable qualifications to a six- 
kilowatt-plant electrician could not be 
taken as a basis for discussion. The 
object of the examination system which 
the Association is seeking to set up is 
to make a-fair test of the fitness of a 
candidate to take charge of a colliery 
installation of average output. Can he 
do less than possess a working knowl- 
edge of the elementary electrical units? 
Can he take proper care of a generator 
if he knows nothing of electromagnet- 
ic induction to guard against fire and 
explosion risks of the special kinds pe- 
culiar to mining? He must know some- 
thing of mine gases, coal dust and ven- 
tilation. If he would be sure that his 
motors are required to do only such 
work as they are fitted for, he must 
know what demand may he made on 
them in all the multifarious applica- 
tions at a colliery. He must have some 
knowledge of sinking, pumping, wind- 
ing, haulage and ventilating, etc., and 
the conditions favorable or unfavora- 
ble to the use of electricity for such 
applications. To enable him to keep 
coal cutters in safe working order he 
must understand something about 
methods of working coal. It might 
seem, at first blush, that the foregoing 
are in practice formidable require- 
ments, but the president said that they 
really were nothing more than a wire- 
man’s training, plus a course in min- 
ing according to average County Coun- 
cil standard. 

An important difficulty which arises 
in imposing any such test as is above 
outlined, concerns the many thorough- 
lv reliable men who-have been engaged 
in mining practice for many years, but 
who could not expect to pass the theo- 
retical part of the examination because 
they are too old to do it with facility. 
It is thrown down for discussion 
whether to such a man there should be 
granted something in the nature of a 


certificate to show that he had been in 
charge of an average-sized colliery 
plant for an unbroken period—say five 
years. 

In a number of places lately there 
has been fresh consideration given to 
the interesting question of the payment 
of bonuses to officials and workmen as- 
sociated with electricity supply and 
tramway undertakings. Such a system 
has been recommended at Aberdeen. 
but after full discussion in the course 
of which it was shown that many dis- 
approved of the payment of bonuses to 
men in municipal employment, the pro- 
posal was defeated. At Brighton. 
where a system of bonus payments to 
collectors of eleetricity-supply accounts 
has been in vogue, there is a good deal 
of dissatisfaction with the results, and 
much friction is understood to have 
been caused both inside and outside the 
electrical department. The extent to 
which adverse feeling has risen will 
be gathered from the fact that the 
Council has, by nineteen votes to four- 
teen, referred back to committee a rec- 
ommendation to continue the payments. 
While recognizing that any such de- 
partment must be run on business lines, 
objectors hold that it is wrong policy 
to set on the track of consumers men 
who are paid by results for the prompt 
collection of moneys due. The general 
desire is rather in the direction of fos- 
tering harmonious relations between 
supply authority and consumer, but 
the effeet of the bonus system at Brigh- 
ton has led to this protest against the 
too early worrying for settlement that 
is an ever ready temptation for the en- 
ergetic account collector who wants to 
enhance his immediate income what. 
ever may be the ultimate indirect ef- 
fects of his worrying on the depart- 
ment. Not many months ago one of 
the London boroughs (Marylebone) 
adopted a bonus scheme for the chief 
officials (five in all) of its electricity- 
supply department, a certain percen- 
tage of profits heing payable after the 
profits reached a certain figure per an- 
num in the same vear that a specified 
reduction was made in price charged 
per unit, the control of price redue- 
tions remain in the hands of the Coun- 
cil. The result of this experiment will 
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be awaited with great interest both by 
other electricity-works engineers and 
by eouneils. The officials in question 
only stand to gain by the arrangement 
for the bonuses are payable in addition 
to the annual increments on salaries 
which are already fair for English elec- 
tricity-supply practice. 

In the tramway field a number of 
municipal authorities are working on 
bonus systems. A typical example may 
be quoted from the West Ham report 
which has just' been issued. In this 
municipality there is a scheme in force 
under which merit stripes are awarded 
to motormen and conductors with over 
twelve months’ service. At the end of 
each three-month period, each driver 
and conductor who during that time 
has been (1) free from suspension, (2) 
free from collision, accident or car 
damage for which he is blameworthy, 
(3) free from blameworthy complaints 
from passengers or public, (4) not 
more than twice late for duty, receives 
a lump sum bonus as follows: twelve 
cents per week with one merit stripe 
after one year’s service, eighteen cents 
per week with two merit stripes, after 
two years; twenty-four cents per week 
with three stripes after three years. A 
star is worn for the following year by 
employees receiving all four of the 
bonus payments for the year. The con- 
ductors have a bonus of $1.20 payable 
at the end of the quarter to each man 
whose fare receipts are over the aver- 
age in his particular group, and who 
has not been reported for bad time- 
keeping on the road. -During the past 
year the payments to motormen under 
the scheme have been some $3,000 and 
to conductors $425. 

West Ham is continuing the above 
svstem for another year. 

The London County Council in order 
to keep pace with the requirements of 
London has continually to be looking 
ahead in regard to necessary new tram- 
way lines, and as the result of an in- 
vestigation of this kind the Highways 
Committee recommends a further twen- 
ty-two miles, part conduit and part 
yverhead trolley, the cost including 
cars, equipments, substation works, and 
$1,250,000 for street improvements, be- 
ing $4,450,000. . 

The National Electrical Manufactur- 
ers’ Association has lately been pass- 
ing through a re-organization process, 
and as a result British manufacturers 
are stated to be more in the ascendant 
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among the management than they have 
ever been at any previous period of 
the Association’s existence. New sec- 
tional departments have been appoint- 
ed in which firms connected with like 
classes of manufacture will be able to 
‘‘put their heads together’’ regarding 
questions concerning their particular 
interests. The Association has started 
out upon its big electrical exhibition 
scheme for Olympia, Londen, in Sep- 
tember and October next year, and ad- 
vance prospectuses have been issued. 
ALBERT H. BRIDGE. 

London, October 22, 1910. 

—— eoe 
The Cost of Traveling by Rail in Eu- 

rope and North America. 

The figures given below are taken 
from notes made by an experienced 
traveler, of amounts actually paid dur- 
ing a recent tour of several thousand 
miles on the European continent, in 
passing through countries having a to- 
tal population of about 130 millions of 
people and traveling between sixteen 
cities with an aggregate population of 
about nine millions. A large number 
of the railways used are owned and op- 
erated by the respective governments. 

In the journeyings in North America 
with which a comparison is made the 
country traversed has a population of 
about fifty millions and the routes are 
between sixteen cities having an ag- 
gregate population of a little less than 
ten millions. 

In both instances the cost of travel- 
ing in the daytime only is reckoned. 
Sleeping-car fares in Europe are much 
higher than in America, but their con- 
sideration is outside the purpose of this 
article. Taking everything into con- 
sideration, a first-class ticket in Europe 
may be fairly compared, as to price and 
accommodations given, with a first-class 
ticket in America, plus a parlor-car 
seat. 

The statement covers cost of travel- 
ing first-class for one person over a 
course of 2,154 miles in Europe, includ- 
ing eleven different journeys varying in 
length from thirty-eight miles to 497 
miles, with a trunk of the average 
weight of 168 pounds. The total fare 
paid was $76.55, and the transporta- 
tion by rail of the baggage, $19.42, mak- 
ing a total of $95.97. This is nearly 
four and a half cents a mile in all. The 
average speed of the trains was thirty 
and four-tenths miles per hour. 

To compare this expense with the 
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cost of traveling in North America a 
table has been made up of eleven dif- 
ferent Journeys varying in length from 
forty miles to 411 miles, over well 
known routes, the total distance being 
2,211 miles. For this the total fares in- 
cluding the cost of parlor car seats fig- 
ure up to $60.15, with a possible excess 
charge for baggage of $2.75, making a 
total of $62.90, or a trifle over two and 
eight-tenths cents per mile, the aver- 
age speed being thirty-eight and six- 
tenths miles per hour. 

Under the above conditions, the cost 
of railway traveling in Europe is over 
55 per cent higher than in North Amer- 
ica. 

To state the matter differently: A 
passenger with a trunk in Europe 
would travel first-class 500 miles in six- 
teen hours and twenty-seven minutes 
at a cost of $22.25; while a passenger 


-in North America with the same bag- 


gage would travel in a parlor car 500 
miles in twelve hours and fifty-six min- 
utes at a cost of $14.30. 

A considerable part of the travel in 
Europe is in the second-class and third- 
class compartments. Second-class com- 
partments may be compared with the 
ordinary first-class coach in America, 
and an examination of the second-class 
fares is therefore necessary to a fair 
consideration of the whole | subject. 
Third-class accommodations, and con- 
sequently fares, have no parallel in 
North America, exclusive of emigrant 
trains, and need not be considered. The 
actual second-class fares on the eleven 
routes are the basis of the calculation. 
The cost of traveling 2,154 miles sec- 
ond class in Europe, at 30.4 miles per 
hour, with an average of 168 pounds 
of baggage is $69.26, or 3.21 cents per 
mile. The cost of traveling 2,154 miles 
first class in America, at 38.6 miles per 
hour, without parlor car seat, with an 
average of 168 pounds of baggage is 
$51.86, or 2.41 cents per mile. 

The cost of traveling second class in 
Europe with only hand baggage is 
about the same as the cost of traveling 
first class in America with only hand 
baggage. 

Various other comparisons may be 
made but they all show that under 
equal conditions the ordinary passen- 
ger fares in North America are consid- 
erably cheaper than in Europe, not- 
withstanding the much greater density 
of population in the latter.—The offi- 
cial Railway Guide. 
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ELEMENTS OF POWER-STATION 
DESIGN.—XI. 


SWITCHBOARD DESIGN.—II. 


BY W. B. GUMP. 


Disconnecting Switches.—The proper 
location and the spacing of disconnect- 
ing switches are matters demanding 
very careful attention, and cannot be 
neglected if successful operation is to 
follow. Fig. 1 gives general dimen- 
sions for voltages ranging from 2,300 
to 80,000 volts. 

Wherever possible the blades of dis- 
connecting switches should swing away 
from the live terminal to open. That 


Meta: Use Insulators as giver for Bus Compartment s 
FIG. 1.—SWITCH DATA. 


is, the blade should be dead when open. 
This rule cannot always be followed, 
‘since disconnecting switches are em- 
ployed to cut out oil switches or sec- 
tions of busbars connected to live por- 
tions, and therefore full potential on 
the blade cannot be avoided. An illus- 
tration of this condition is shown in 
Fig. 2. In this case the switch blade 
B will have full bus potential with 
‘either connection to the blade if the 
line C is energized. 

In placing a number of disconnecting 
‘switches next to each other due allow- 
ance must be made for the swing of 
the blades, and where they are side by 
side it is generally advisable to inter- 
pose soapstone barriers between, and of 
a width exceeding the length of the 


_-switeh blade. 


Size of Conductors.—In determining 
‘the size of conductors to be used in 
power-station wiring, due respect must 
‘be given to the question of overloads. 
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This item is too frequently neglected, 
and more or less serious trouble fol- 
lows. Conductors which are inclosed 
in ducts are doubly liable to give trou- 
ble, because of interference with radia- 
tion, due to insulation and to confine- 
ment in the duct itself. Increasing the 


size of conductor increases the carry- . 


ing capacity, but decreases the rate of 


heat radiation. It often becomes ex- 


pedient to circulate air through a duct 
system by artificial means, and thereby 
keep the temperature well below the 
danger point. Curves from tests made 
are shown in Fig. 3. It is clear from 
the inspection of these curves that in- 
closed conductors are decided restrict- 
ed as to safe current capacity. For 
example, a maximum rise in tempera- 
ture of thirty degrees centigrade 
above the surrounding air limits No. 
000 cable in tile duct and concrete to 
230 amperes, or fifty amperes less than 
when exposed to air. In other words 
this cable is reduced eighteen per cent 
by being inclosed, as compared to ex- 
posure to open air, or twenty-seven per 
cent compared to inclosure in sand. 
Therefore the cost of copper required 
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FIG. 3.—TEST CURVES, 


for a given current is proportionately 
increased. The moral is that conduc- 
tors should be exposed when other fac- 
tors make such an arrangement prac- 
ticable, as, for example, with busbars, 
and similar portions of the wiring. 
From the above it is seen that on the 
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one hand we have the extra cost of cop- 
per and insulation, and on the other, a 
reduction in space as compared to a 
barrier system. These qualities thus 
oppose each other, and the proper com- 
promise must be determined for each 
particular set of conditions in hand. 
The area of cross section of copper 
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FIG, 2.—DISCONNECTING SWITCHES. 


for busbars is given in the accompany- 
ing table. This table, it should be 
noted, was computed for a fifty-per- 
cent load-factor. For a load-factor of 
unity, the circular mils should be dou- 
bled. The values shown refer to bare 
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TABLE OF COPPER BUSBARS. 


Circular Cir. mils Usual 
Amperes Mils per amp. Dimensions 

430 318,300 740 1x \% in 
530 397,290 750 1% x 4 in 
625 477,465 765 1%x % in 
725 556,400 780 1% x 4 in 
1,035 954,930 9,200 2x & in 
1,500 1,591,500 1,060 2%x% In 


copper. Due allowance must be made 
(as previously shown’) for inclosed con- 
ductors such as cables. Flat strips are 
always preferable to a square or round 
section, on account of heat radiation 
and also economy in space required 
for supporting. 

Choice of Instruments—One of the 
most vital issues in connection with the 
design of a switchboard is the question 
of choosing instruments. Modern 
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switchboard .practice has evolved from 
very crude beginnings, when instru- 
ments for measuring electrical quanti- 
ties were almost unknown, and the few 
in use were too far from accuracy to 
be classed as instruments even in name. 
The switchboard of the present day is 
fitted with instruments whose accuracy 
is of a high order, and as a conse- 
quence the measurements pertaining to 
plant economy are far more dependa- 
ble than ever before. 

In making a choice of instruments 
for the switchboard of a generating 
station the operating conditions to be 
met must be kept clearly in mind. In- 
struments for switchboard use may be 
classified under (a) indicating and (b) 
recording instruments. In small plants 
the only recording instruments in gen- 
eral use are wattmeters and voltmeters. 
In many large systems, recording am- 
meters are practicable. 

The usual equipment of instruments 
for each generator panel in a three- 
phase system consists of (a) One volt- 
meter; (b) three ammeters; (c) one in- 
dicating wattmeter. 

A frequency meter may be used for 
each generator, but one for each sec- 
tion of bus is sufficient if a suitable 
switch is provided as a means of con- 
necting to any machine or group of ma- 
chines operating in synchronism. If a 
straight vertical board is used, the syn- 
chronizer may be swung on a hinge at 
one end. Ona long switchboard a cen- 
tral position above the board is to be 
preferred, having an illuminated dial. 

The advantage of a power-factor me- 
ter is somewhat doubtful except in con- 
nection with synchronous motors, or 
motor-generators, in which case the 
question of field excitation is of ex- 
treme importance. Relative to line 
power-factor this instrument is of serv- 
ice, but its range for accurate values 
is limited and its adoption not partic- 
ularly urgent in most cases. 

Each feeder should be provided with 
an ammeter for each leg and a record- 
ing wattmeter. When feasible, the load 
on all feeders can be recorded on a 
totalizing panel which will give the to- 
tal output of the plant. The latter 
arrangement is not applicable to large 
plants where the busses are divided, 
and the lighting is kept separate from 
the power load. It is clear that with 
the unit system the output must be 
divided between machines in such a 
way that totalizing is not only incon- 
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venient, but is practically out of the 
question. 

It is well to state here that single- 
phase instruments are apt to be more 
accurate than polyphase instruments. 
This is due primarily to unbalancing 
between phases. There is some ques- 
tion as to whether absolute accuracy 
is maintained with a polyphase meter, 
even on a perfectly balanced system, 
since such an instrument is necessarily 
more complicated in its action than a 
single-phase instrument. These facts 
notwithstanding, the use of polyphase 
instruments has a legitimate place, and 
their adoption is entirely practicable. 
A large factor responsible for the in- 
accuracy of alternating-current meters 
on high-tension circuits is directly 
chargeable to the current and potential 
transformers. It is well known that 
the relation between the primary and 
secondary is not a straight line. The 
instrument must therefore be calibrat- 
ed for each degree, with the transform- 
ers to which it is to be connected. Due 
to aging, temperature changes, and 
other variable quantities the readings 
tend to deviate from the original cali- 
bration, The only remedy is recali- 
bration. In order to facilitate this task 
it is advisable to equip the instrument 
stand with plug switches to which 
standards may he connected for eali- 
brating. In this way the inconvenience 
of disconnecting and removing the 
switchboard instruments is eliminated. 

It is well to note the importance of 
curve-drawing instruments. At the 
present time no power station can be 
complete without them. These instru- 
ments show the characteristics of a 
plant more effectively than any other 
means, and may be regarded as the 
chief item in the record covering pow- 
er-station operation. 


Control and Instrument Wiring —lIt 
is of the highest importance to separate 
the control and instrument wiring from 
all high-tension wiring. The method.of 
accomplishing this is to inclose all in- 
strument wiring in iron pipe or fiber 
conduit which should be imbedded in 
concrete. The only possible source of 
trouble from high tension is then con- 
fined to the insulation of instrument 
transformers. Since the effects of 
grounds and short-cirecuits arising from 
contact between high-tension and in- 
strument wiring are very disastrous, 
the practice of grounding secondary 
eireuits is well founded. 


ground on any line. 
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It is advisable to separate wiring to 
potential transformers from that of 
current transformers, and to group the 
wiring for each unit. In this way any 
trouble occurring to a control or in- 
strument duct will be confined to that 
unit, and cannot spread throughout the 
secondary system. It is important to 
note that in a large power station a 
central control system demands long 
leads running from instrument trans- 
formers. The leads connected to cur- 
rent transformers are normally of low 
potential, and their length is an item 
deserving careful consideration, since 
temperature changes are bound to alter 
the potential and influence the read- 
ings, unless properly compensated. 
The shorter these leads can be made, 
the smaller is the chance for error. Cur- 
rent transformers should therefore be 
installed as close to the instrument 
board as possible. 

In systems where the neutral is to 
be grounded a current transformer is 
required for each leg of the circuit in 
order to actuate the relay from a 
Tt is not necessary 
in any case to use more than two po- 
tential transformers. The advantage 
of three potential transformers con- 
nected in delta would be that if one 
goes wrong the other two are still 
available for three-phase measure- 
ments. 

In conclusion it is well to note that 
in a system whose neutral is grounded 
it often becomes advantageous to meas- 
ure the current which flows to ground. 
For this purpose a current transform- 
er and ammeter are required in the line 
connecting the neutral point and 
ground. 

As to the type of instrument to be 
used, much depends upon the space 
available. Where bench-board control 
is used either the round pattern or the 
horizontal edgewise type is satisfac- 
tory. In large stations where there are 
a great many feeders and the space for 
a central control is limited, the vertical 
type of instrument becomes expedient. 
In order to have a view of all the in- 
struments from one point, the instru- 
ment stand may be set to conform to 
a curve whose radius is a convenient 
distance between the center of the op- 
erating floor and the feeder instru- 
ments. A circular control and instru: 
ment board is not usually to be recom- 
mended when a straight board can be 
installed since the irregularity in the 
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system of wiring and the construction Protecting a Tall Chimney from Light- of these is attached to the cast-iron cap 


in general is apt to be inferior to a 
straight switchboard. This condition is 
more noticeable in planning for a large 
number of extensions. It is evident 
that a straight board will generally 
offer far better opportunities to extend 
without interfering with the existing 
construction than is the case with a 
circular board. 

Exciter System.—lIt is important that 
the exciters, of which there should be 
at least two, are within easy reach of 
the operator. Where space and other 
factors are favorable the exciter switch- 
board should be placed on the main 
operating gallery. When this cannot 
be done, the next best arrangement is 
remote control operation, in which 
case the exciter board may be close to 
the exciter on the main floor. The ca- 
pacity of each exciter should be ample 
for supplying current to all of the 
units. At least one exciter should be 
driven by a prime mover other than a 
motor, and as a rule motor-driven ex- 
citers are to be avoided entirely. It 
is often a great advantage to provide a 
storage battery in conjunction with the 


exciter system. 
(To be continued.) 
— 


Electricity in New Mexico. 

One of the most extensive systems of 
electrical transmission lines in the 
Southwest in connection with the 
agricultural industry is that of the 
Deming Electric Company, of Deming, 
N. M. It has extended its power 
lines from its central plant at 
Deming to many parts of the Mim- 
bres Valley and ‘many farmers are 
using the current to operate their irri- 
gation pumping plants and for a variety 
of other purposes upon their land and 
in their homes. The motors installed 
hy these farmers range in capacity from 
five to forty horsepower. It is not un- 
usual for the barns and outbuildings 
and residences of this district to be 
lighted by electricity. The Deming 
Electric Company is adding constantly 
to its transmission system and expects 
to have double its present mileage of 
lines ready for operation in the valley 
by the time the farmers are ready to 
hegin spring work. D. 

——_»--e—___ 

A report thas been received from 
Jarrolds Valley, W. Va., to the effect 
that the Seng Creek Coal Company 
will shortly proceed to equip its mines 
with electrically operated machinery. 


r 


ning. 

The Dwight Manufacturing Com- 
pany, of Chicopee, Mass., has recently 
erected a new chimney to furnish draft 
for a boiler equipment of 7,000 horse- 
power capacity. This chimney will 
take the place of the present induced- 
draft apparatus. It is 250 feet high 
above the top of the foundation, has a 
twelve-foot diameter flue, and a con- 
crete foundation bedded on rock. The 
total weight of the chimney and foun- 
dation is about 4,500 tons, the weight 
per square foot on the supporting rock 
being slightly less than three tons. 


CHIMNEY AT PLANT OF DWIGHT MANU- 
FACTURNG COMPANY. 


The problem of lightning protection 
presented some very interesting fea- 
tures. Ten three-quarter-inch copper 
rods are screwed firmly into holes 
tapped in the cast-iron cap at equal dis- 
tances around the top. This cap is made 
in two parts, one set on the external 
shell and the other on the internal shell, 
which extends twelve inches higher 
than the outer one. 

The ground conductors are four in 
number and consist of one-eighth by 
one inch copper ribbons, spaced equi- 
distant around the chimney. Fach one 


by four half-inch composition tap bolts, 
the cap being filed smooth under each 
band and a two-inch expansion loop be- 
ing provided between the inner and out- 
er caps. 

The conductors are attached to the 
brickwork by one-eighth by one inch 
copper clamps every four feet, which 
are nailed with two three-inch copper 
nails to composition plugs set in the 
bricks. The conductors are free to slip 
behind the clamps and a two-inch ex- 
pansion loop is provided every 100 feet. 
Every thirty-six feet a one-sixteenth by 
two inch copper band extends entirely 
around the chimney and is connected 
to the vertical ribbons by two quarter- 
inch copper rivets, the joining edges 
being chamfered and tightly soldered. 
The joints in the bands and in the rib- 
bons are made with four quarter-inch 
copper rivets, the edges being cham- 
fered and soldered as above. 

At the base, three of the copper rib- 
bons are buried about twenty feet in 
the ground, the end of each being se- 
curely riveted and soldered to a No. 16 
gauge copper plate measuring 2.5 by 5 
feet, which is buried in a two-foot layer 
of chareoal or crushed coke about pea 
size. This will prevent any oxidation 
of the plate or ribbon and its conse- 
quent disintegration. The fourth con- 
ductor is led to a water main and sol- 
dered in two places to brass plugs 
screwed into separate lengths of pipe. 
For a distance of ten feet above the 
ground the brass ribbons are protected 
by a grooved plank securely spiked to 
the brickwork. 

The chimney and the lightning pro- 
tection system were designed and the 
erection supervised by Charles T. Main, 


of Boston, Mass. 
———»--——___—_- 


A Chinese ‘‘Electric Park.’’ 

The Chinese city of Dairen has an 
electric street railway consisting of 
three miles of single track and five 
miles of double track, of standard 
gauge. In order to encourage a greater 
use of the cars, an ‘‘electric park’’ has 
been erected near the center of the 
town. 

This modern park includes conserva- 
tories, menagerie, theater, bowling and 
shooting alleys, roller-skating rink, 
camels, etc.; in fact, all the accessories 
of a modern amusement park. A 
charge of two cents is made for admis- 
sion. 
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MEXICO’S CENTENNIAL ILLUMI- 
NATION. 


BY W. D. HORNADAY. 


‘One of the most attractive features of 
the elaborate celebration of the centen- 
mial anniversary of the independence of 
Mexico was the electrical illumination 
in the capital of that republic. On a 
Jess brilliant scale this electrical decor- 
ating scheme was carried out in all of 
the larger cities of the country. But it 
was in the City of Mexico that the sur- 
plus power of the great hydroelectric 
plant of the Mexican Light & Power 
Company made possible the use of the 
most extensive designs of illumination 
upon the exteriors of the various public 
and private buildings, upon the streets 
and in the parks and grounds. The 
grand illumination of the capital was a 
striking novelty to the visitors from 
other parts of that republic and was an 
unfailing subject of interest and favor- 
able comment on the part of the Amer- 
icans and other foreign visitors who 
participated in the holiday festivities. 
The centennial celebration occupied the 
whole month of September. The lamps 
and other fixtures are still in position 
and the illumination will be repeated in 
December on the occasion of the inau- 
guration of President Porfirio Diaz and 
Vice-President Ramon Corral for an- 
other term of office of six years. 

Perhaps the most important fact con- 
nected with the prodigality that was 
shown in the use of electricity in illumi- 
nating the city during the centennial 
celebration is the wonderful education- 
al influence that it had in showing the 
business men the advantages of electric 
signs. Many of the merchants, situated 
upon the principal streets which were 
kept continually in a blaze of light dur- 
ing the thirty days that the festivities 
were in progress are now urging that 
the illuminating scheme be made a per- 
manent thing. More orders for electric 
signs have been given during the last 
few weeks than ever. 


ELECTRIC LIGHTING 
ILLUMINATING ENGINEERING 


The high cost of wood and coal for 
fuel was the prime incentive that led to 
the installation of the great hydroelec- 
tric plant at Necaxa and the construc- 
tion of transmission lines to the City of 
Mexico by the Mexican Light & Power 
Company. Ever since this plant was 
established several years ago the City 
of Mexico has been one of the best il- 
luminated cities upon the continent. 
When the plans for the centennial cele- 
bration were being arranged the Gov- 


ILLUMINATION OF BUSINESS BUILDING. 


ernment placed an order for the instal- 
lation of more than 125,000 incandes- 
cent lamps of various sizes. Other or- 
ders for private illumination came 
pouring in and the Company found that 
the installation of more than a quarter 
of a million of these lamps would be 
required. This would mean a huge ex- 
tra load for the plant to carry, and in 
order to provide for it the Company 
was compelled to ask all private exhib- 
itors to use the new five-watt, twelve- 
volt tungsten sign lamp. This request 
met with such a liberal response that 


Vol. 57—No. 20 


136,172 of these lamps were contracted 
for to burn during the entire month of 
September. In addition to these small 
units the government used 66,258 car- 
bon-filament lamps of ten-candlepower 
each, 12,195 carbon-filament lamps of 
four candlepower each, 11,742 similar 
lamps of sixteen candlepower; 3,100 
carbon lamps of two candlepower and 
sixty-eight of the large tungsten units 
of 150 and 250 watts each. This illumi- 
nation was increased by the installation 
of 125 arc lamps, varying in size fro 
four to twenty amperes. ` | 
It has been the practice for several 
years to illuminate electrically the ex- 


terior of the National Palace and the 


towers of the great Cathedral on the 
occasions of President Diaz’s birthday 
and the anniversary of the nation’s in- 
dependence, September 15 and 16 re- 
spectively. The illuminations of for- 
mer years, however, paled into insig- 
nificance as compared with that of the 
recent centennial month. . Upon the 
three towers of the Cathedral were in- 


_ Stalled 18,800 carbon-filament lamps, 


each of sixteen-candlepower. Rising to 
a height overlooking the whole city 
these towers were a blaze of light that 
could be seen from all parts of the 
capital. Diagonally across from the 
Cathedral is situated the National Pal- 
ace, and upon this ancient and historic 
edifice, 8,900 carbon-filament lamps, 
each of ten-candlepower shone forth 
night after night. On another side of 
the Zocalo Plaza upon which the Ca- 
thedral and the National Palace front 
is the Municipal Palace. The latter 
building’s outlines blazed forth with 
6,000 carbon-filament ten-candlepower 
lamps. On the fourth side of the Plaza 
are great department-store buildings 
and these were illuminated on a scale 
of brilliancy never before witnessed in 
the Mexican capital. In all there were 
more than 68,000 separate incandescent 
lamps upon the buildings fronting the 
Plaza. In the Plaza were fifty twenty- 
ampere arc lamps which added to the 
brillianey of the scene. 
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All over the business part of the city 
the private decorations were on a scale 
that attracted the attention of visitors. 


. The private building of the Mexican 


Light & Power Company was illumi- 
nated with 7,163 colored incandescent 
lamps. <A noticeable feature of this 
decoratve scheme on this building was 


40,000 incandescent and 100 are lamps. 

All of the larger mercantile establish- 
ments, the hotels, the homes of the dip- 
lomatic representatives and many other 
private residences burned many extra 
lamps during the celebration. 

For the first time in the history of 
the republic merecury-vapor are lamps 


TOWERS OF THE GRAND CATHEDRAL IN THE CITY OF MEXICO, ILLUMINATED DUR- 
iNG THE RECENT CENTENNIAL CELEBRATION. 


an electric eagle in which 2,100 lamps 
were used. 

Besides these building decorations 
the grounds of Chapultepec Castle, 
where President Diaz has his summer 


were given a trial. These lamps threw 
a brilhant light over the building of 
the government department of foreign 
relations. 

The heaviest load of the power com- 


ILLUMINATION OF THE NATIONAL PALACE. 


home, were illuminated with 20,000 
lamps and an electric fountain of gi- 
gantic proportions played its myriad 
colored waters in an artificial lake in 
these grounds. The interior illumina- 
tion of the National Palace was on a 
grand scale. In the ball room were 


pany was on the night of September 
15 when the transmission lines brought 
7,000 horsepower into the city from the 
hydroelectric plant at Necaxa. Not one 


‘pound of coal was used to generate this 


additional electrical energy. There 
Was no interruption to the operation of 
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the plant, not an accident occurred, not 
a man was injured. Everything went 
on as smoothly as if the extra business- 
was an every day occurrence. It 
marked the dawning of a new era in 
electrical development of Mexico. 

The effects of the extra illumination 
during the centennial month were so 
pleasing to many of the leading busi- 
ness men of the Mexican capital that 
they have decided to make the addi- 
tional electrical installations permanent 
features of their respective buildings. 
While in many instances the construc- 
tion and arrangement of the electric 
signs were hastily done these were not 
lacking in artistic attractiveness. The 
color effects seem to appeal particularly 
to the average Mexican and the signs 
composed of differently colored lamps 
never fail to attract the interest and at- 
tention of these people. 


Ornamental Arc Lighting at Toledo 
and Milwaukee. 

The movement for the ornamental 
lighting of the streets in our business 
districts has received a great impetus 
in the last two years through the now 
quite Common use of tungsten clusters. 
That arc lamps are also entirely suit- 
able for such ornamental lighting has 
been shown by their extensive use for 
this purpose in at least three cities, 
Toledo, O., St. Louis, Mo., and Phila- 
delphia, Pa. The latter two installa- 
tions have been described in numerous 
articles within the past year in this 
and other journals. 

The installation at Toledo was be- 
gun nearly three years ago and has 
been extended from time to time, so 
that now it covers several blocks on 
twelve streets in the downtown dis- 
trict and many other leading streets 
throughout the city and comprises a 
total of close to 2,500 four-ampere Gen- 
eral Elettric lJluminous-are lamps. 
These lamps illuminate an area of 
forty-nine square miles. The mer- 
chants are so cognizant of the benefits 
to them of well-lighted streets that 
they have formed themselves into ‘‘lo- 


‘eality societies” and through these are 


rapidly extending the are-lighted zone. 

Each of the standards used in the 
Toledo ornamental lighting carries 
two lamps and is of such ‘a height 
that the lamps hang nineteen feet 
above the street. The bases are of or- 
namental design and extend approxi- 
mately nine feet above the curb. The 
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two lamp brackets surmounting the 
post proper, which is made of four- 
inch extra heavy pipe, are of very 
graceful scroll design. The accom- 
panying diagram shows the details of 


ORNAMENTAL ARC LIGHTING ABOUT THE PUBLIC SERVICE BUILDING, 
WIS. 


the lamp-post, manhole and conduit 
construction. 

The cost of trimming is exceptional- 
ly low, owing to the long life of the 
electrodes. The life of the lower (mag- 
netite) electrode is approximately 170 
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The mercury-are rectifier sets used 
to operate these lighting circuits give 
wonderfully good service. The recti- 


fier tubes have given an average life 
of 890 hours. 


of fifty lamps in series on each circuit. 

W. E. Richards, of the Toledo Rail- 
ways and Light Company, in his paper 
presented before the recent convention 
of the Association of Edison Iluminat- 
ing Companies, held at Frontenac, 


DAY VIEW OF 


hours, while the upper (copper) elec- 
trode has to be renewed only every 
two years. It has not been found nec- 
essary to provide a method of lower- 
ing the lamps for trimming. One man 
ean take care of about 250 lamps. 


Thousand Islands, stated that some en- 
gineers believed that the idea of using 


arc lamps for display lighting would 


detract attention from the electric 
signs installed along the streets, but 
this fear has proved to be ungrounded” 


There are an average 
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in the case of luminous-are-lamp instal- 
lations, as practically all of the light 
emitted falls in the lower hemisphere 
up to ten degrees below the horizontal. 

Are lamps mounted on ornamental 
poles make an excellent combination, 
not alone on account of their economi- 
eal operation, but because of their bril- 
lianey at night and artistic appearance 
in the daytime. Display lighting of 
this character has a distinct advertis- 
ing value with a direct financial return. 

There is an interesting installation 
of display lighting by arc lamps in Mil- 
waukee, Wis. The Public Service 
Building, which is occupied entirely 
by the Milwaukee Electric Railway 
and Light Company, and covers one 


BE DETAIL OF LAMP POST. 
Ral SHOWING MAN-HOLE 
cae & CONDUIT CONSTRUCTION. 


DETAIL OF ARC-LAMP POST, TOLEDO. 
OHIO. 


square block, is surrounded entirely 
by a large number of General Electric 
inclosed are lamps on ornamental poles. 
The poles are spaced very closely and 
three lamps are hung on each one. The 
type of pole used is of similar design 
to the ones that have been adopted in 
the lighting of Broadway, 5t. Louis. 
the only difference being a slight 
change in the ornamental base. 

The night photograph reproduced 
herewith discloses a wonderfully bril- 
liant illumination in which there is 40 
absence of shadows. This lighting 
makes the building conspicuously 2% 
ticeable from a great distance and has 
created very favorable notice in Mil- 
waukeesboth fromcitizens and visitors. 
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CENTRAL-STATION SERVICE. 


BY H. R. LEONARD. 


Whether people support or antago- 
nize a public service corporation de- 
pends on the quality and efficiency of 
its service. The word service includes 
all the acts by which the people re- 
ceive the benefit of the large-scale pro- 
duction made possible by the corpora- 
tion. Poor service means general dis- 
satisfaction, followed by political trou- 
bles and public prejudice, which years 
of excellent management may not be 
able to overcome. On the other hand, 
good service, while not productive of 
such immediate results, establishes a 
firm bed-rock confidence, by which the 
prosperity of the undertaking is as- 
sured. 

In the following paragraphs, I shall 
consider service from the commercial 
standpoint of a central station. I do 
not aim to discuss methods of selling 
electricity, but merely to point out cer- 
tain practices, and to offer suggestions 
which make for good will, efficiency, 
and satisfactory service. 

The progress of a central station is 
dependent on the number of prospec- 
tive customers which are added to its 
lines. It naturally follows that new 
buildings are the most important field 
of endeavor, and that toward this class 
every effort should be made to give the 
best service which the state of the art 
can offer. ‘To accomplish results the 
trained solicitor should co-operate with 
the owner and architect. The solicitor 
has the technical knowledge of light 
intensities, and general good practice, 
but knows nothing of the effects which 
the owner and architect intend to pro- 
duce. The owner probably has no 
technical training, and knows only in 
a vague way what he desires. How- 
ever it is the owner who makes the 
decision. Very few architects have any 
exact information as regards electrical 
arrangements and economies, but know 
what artistic and constructive effect 
they desire to produce. It is evident 


that these three must discuss the prob- 
lem of properly installing electrical 


service in a building. Anyone of them 


alone will obtain unsatisfactory re- 
sults. By this combination various 
economies may be affected, satisfactory 
lighting may be produced with a mini- 
mum consumption of current; switches 
may be located most conveniently, en- 
couraging economy in use; future de- 
velopments and physical effects may 
receive proper attention, and the archi- 
tectural values be greatly increased. 

The intensive cultivation of existing 
prospects is perhaps just as important 
a factor in the success of a central sta- 
tion, as the work on new buildings and 
the service rendered this class of busi- 
ness should be very carefully planned. 
Usually people, whose homes are wired 
and located favorably for connections, 
and who refuse to use the electric pow- 
er, either are sadly misinformed about 
its value and cost, or hold some ancient 
grudge against the company. Tactful 
and persistent work by the solicitor 
can make these people satisfied users. 

In the case of buildings not wired, 
and using some ether method of illum- 
ination, it is a very difficult proposi- 
tion to cause a change unless interior 
alterations are contemplated. Careful 
and considerate attention must be giv- 
en this competitive proposition. The 
aim of the solicitor should not be to 
displace the old methods by electricity 
at any cost, but to do so only when he 
is certain that the customer will re- 
ceive proper service. Too many times 
has gas been displaced by a drop cord 
equipped with a bare lamp. A policy 
which allows an installation to exist 
which falls below the standard is not 
giving good service nor using progress- 
ive business methods. It is self-evident 
that the installation of antique appara- 
tus where efficient equipment is avail- 
able, is retrogression of the worst sort, 
and should be absolutely avoided. Elec- 
trical contractors should aid the solici- 
tor very materially in this sort of a 
campaign. 

In all dealings between the solicitor 


and the consumer absolute frankness is 
imperative. Estimates of the cost of 
current should not be avoided, but giv- 
en freely and substantiated by com- 
parison. No promises should be made 
which cannot be fulfilled with exact- 
ness. The policies of the company are 
not secrets to be carried by the em- 
ployees, but should be public property. 
The sooner the people become educated 
to the ideals and policies of the com- 
pany, the quicker good service will be 
recognized and appreciated with a re- 
sulting increase in business and plant 
efficiency. Of course all these sugges- 
tions are very apparent truths, but 
very often they are forgotten or neg- 
lected with very unsatisfactory results. 

When the public deals with the com- 
pany through the office, the same gen- 
eral principles should be followed 
Whether paying bills, making com- 
plaints, signing applications, or asking 
for general information, it should 
receive every courtesy and attention 
from the employees. In receiving ap- 
plications for connections, the clerk 
must use considerable discrimination 
and varied resources in obtaining in- 
formation. The more accurate and 
complete it is, the sooner the connec- 
tion will be made. Questions of credit 
should be handled very delicately with 
the burden of proof on the company. 
That is to say a man’s credit should be 
considered good, until it is proven oth- 
erwise. 

The system of handling applications 
should be designed to minimize the in- 
terval between the filing of the con- 
tract, and the selling of the meters. In 
many cases, however, the internal ma- 
chinery may be most efficient, but some 
outside neglect traceable to the owner 
or contractor, will cause a serious de- 
lay if the company does not take the 
initiative to prevent it. Delays are 
usually caused by lack of city inspec- 
tion; trouble with a customer’s service 
location; or the necessity of an esti- 
mate of cost before extending the lines. 
Records of all these are kept in the 
office, and when any of them occur, the 
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customer should be notified immedi- 
ately, so that the delay will not be per- 
petual. 

Even after all requirements are sat- 
isfied, and orders have been issued to 
the line crew and meter department, 
the obligations of the company are by 
no means ended. In the event of wrong 
instructions on the work orders, the 
crew should be taught to connect the 
customers temporarily until the mis- 
takes can be remedied. 

The meter department often finds a 
house closed when it tries to set a 
meter. As soon as the customer begins 
to get anxious to have light, he comes 
to the office and receives the informa- 
tion that the house was locked at the 
time when the meter man called. Here, 
as in every other case of delay, he 
should be notified immediately of the 
cause. These few examples are by no 
means exhaustive of the possibilities, 
but merely try to show that good serv- 
ice enters into every transaction. 

After the lights have been installed 
the solicitor in whose territory the 
building is located, should inspect the 
lighting arrangement, and see that the 
lights have been placed as originally 
planned. This detail is often over- 
looked, but nevertheless is all impor- 
iant. He may find tungsten lamps in 
fixtures where the longest life possible 
would be about two days, or small can- 
dlepowers where large ones are neces- 
sary, and so on. The lasting impres- 
sion that a consumer receives from an 
electric installation depends on the 
quality of his own. In central stations 
having the policy of periodic lamp re- 
newals, and customers inspection, this 
phase of service is, of course, excel- 
Jently eared for. 

Throughout these 


all suggestions 


there is one principle which deserves. 


particular emphasis. That is the prin- 
ciple of follow through. In any busi- 
ness or sport the man who approxi- 
mates this principle most elosely will 
he the most successful man. Ideals may 
be impractical, but progress would 
stagnate without them. Until central 
stations use the polieies of competitive 
business houses, they will be a long way 
rrom etficiency and good service. 
————_-__-_ oo —___ 
Belfast Corporation Electrical Show. 
The municipality of Belfast, Ireland, 
will hold an exhibition of electric heat- 
ing, cooking, lighting and power appli- 
ances from January 9 to 21 next. 


The Borrowing of Telephone Service. 

Those of us who live in big cities 
have some idea of the extent to which 
our neighbors sometimes impose upon 
our good nature in borrowing the use 
of our telephone equipment. The 
abuse of this habit in the city, however, 
is slight compared with the extent to 
which it is employed in the rural dis- 
tricts. The Kellogg Switchboard and 


Supply Company, Chicago, Il., has 
struck upon a happy idea in its method 
of publicity to reduce this practice of 
The accom- 


borrowing to a minimum. 
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New Display Rooms in St. Louis. 

The Union Electric Light & Power 
Company, St. Louis, Mo., has recently 
opened a branch office on the west side 
of the city and in addition to its func- 
tions as a branch office there will be 
maintained a display room where the 
various applications of electricity in 
the home will be demonstrated. 

The Company is also making elab- 
orate preparations for a comprehensive 
display room in its new building, 
which, it is expected, will be ready for 
occupancy about December 1, 1910. 
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THE KELLOGG CARTOON ON TELEPHONE RORROWING. 


panying illustration is a reproduction 
of a cartoon prepared for this eom- 
pany. The sketch is printed on eight- 
by-eleven-inch stock as a wall hanger 
and will be sent by request to tele- 


phone men who are interested. 
——_-s»--—____- 


A Book of Testimonials. 

The Citizens Light, Heat & Power 
Company, Montgomery, Ala., is distrib- 
uting a booklet containing expres- 
sions from customers regarding the 
service of the Company. As a preface 
to these testimonials there is given a 
brief history of the Company and a few 
arguments as to the value of uniform 
and reliable service. 


A New Central-Station Publication. 

The Toronto Electrice Light Com- 
pany's section of the National Electric 
Light Association has, in the interest 
of the employees of the Company, com- 
menced the pubheation of a new com- 
pany-section bulletin. The publication 
will in the future be issued monthly. 

—____+--¢_____— 

In St. Paul’s Cathedral, Calcutta, 
India, 36-candlepower  metallic-fila- 
ment lamps have been substituted for 
the 32-candlepower carbon incandes- 
cents formerly used. The increase in 
illumination is 12.5 per cent and the 
decrease in current consumption 58 per 
cent. 
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TOLL-LINE LOCATION. 


BY H. D. STEELE. 


The adoption of the telephone for 
long-distance talking, and the con- 
stantly increasing use by the general 
public of this method of transmitting 
messages, has forced the telephone eom- 
panies to face a growing demand for 
high-class service. To give this service 
the most modern equipment is neces- 
sary, together with sufficient capacity 
to handle all business without unneces- 
sary delay. 

The development of toll business 
since the beginning of the last decade 
has been far beyond the calculations 
of even the most sanguine, and plants 
installed then, although at that time 
amply sufficient in capacity and mod- 
ern in construction, are now to a great 
extent obsolete and quite congested. 
But these plants are still, physically, in 
good condition, having been in use lit- 
tle more than half their possible life- 
time. It thus becomes necessary for 
active companies either to build en- 
tirely new lines or so to reconstruct the 
present ones as to make them adequate 
to meet the new conditions of a traffic 
whose development will undoubtedly 
be much greater, proportionately, in 
the future than it has been in the past, 
and which should be taken care of by 
the new lines during their natural life. 

One of the primary conditions neces- 
sary for good toll service is a clear, 
quiet line, and the governing factors 
in this condition are the location and 
construction of the line itself. Into 
the location alone a great many impor- 
tant factors enter, and a few sugges- 
tions as to methods of securing a good 
location are here offered. These meth- 
ods will apply to either the relocation 
of an existing line or the location of a 
new one. Many of the existing lines 
have been built with little judgment or 
thought for future conditions and de- 
velopment. 

Main lines should be given particular 
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care in their location, as they are the 


principal arteries of the system. 
Branches will be built from these in 
time and will take care of themselves. 

The nearer a toll line is to being 
straight, both horizontally and verti- 
cally, the closer it is to the ideal; but 
better far with the vertical than the 
horizontal angles. 

Thus, the first factor in location is 
alinement. In the past it has been 
customary in many places when build- 
ing toll lines to disregard entirely the 
value of good alinement and to follow 
closely the windings of some public 
highway, on the theory that the latter 
afforded a cheap right of way and an 
easy means of clearing trouble. But 
the time -is at hand when heavy toll 
lines must be taken off of public roads 
and built across country, between gov- 
erning points, on private right of way. 
When lines are built light and follow 
winding roads the imtial expense of 
construction may be lighter, but when 
in time the line capacity must be in- 
ereased, the extra expense of strength- 


ening and straightening, the higher. 


costs of rights of way, materials, and 
possibly labor, will far outrun the first 
cost of a well-located and well-con- 
structed line. 

A great many questions have to be 
decided before an approximate route 
can be chosen, and a field man sent 
out to investigate it. And it is advis- 
able to have the ground thoroughly 
gone over and reported on by an ex- 
perienced field man before a survey 
party is sent out or a stake driven. 
One bad piece of location will lower 
the standard of the whole line. 

Before a map can be prepared on 
which the investigation and report is 
to be based, it must be decided what 
points are to be touched by the main 
line itself or by branches, the class of 
line to be built, and the probable de- 
velopment of traffic at each point dur- 
ing the natural life of the line. These 
features being decided, a general, but 
correct, map of the country adjacent 


to the proposed route should be pre- 
pared. This should show all publie 
and private roads, railroads, water 
courses and property lines, and have 
attached to it plats on a large scale 
of all towns and subdivisions likely to 
be crossed by the line. Plenty of de- 
tail should appear on the general map. 
Names of highways, railroads, towns, 
streams and property owners are all 
necessary for location purposes, and 
are guides both in the office and the 
field. 

The brunt of the work and the re- 
sponsibility for the choice of location 
falls naturally upon the field man, and 
he should be a man of quick, clear 
judgment and able to balance fairly 
the respective merits of alternative 
routes. He should make copious notes 
during his preliminary reconnaissance 
so that he can make an intelligent re- 
port. 

There are questions that arise, how- 
ever, that must be decided by those in 
higher authority, and in which the 
field man can have pratically no voice 
When his report is submitted. ‘The 
purchase of rights of way, and the use 
of the rights of way of other companies 
or Individuals, are causes that may 
materially modify the field man’s ree- 
ommendation. These factors can be 
considered and decided upon only by 
officials of the company. 

The right-of-way department can de- 
termine the probability of securing, and 
the approximate cost of any land rights 
to be considered, and these items 
should be balanced against the cost 
and maintenance of a larger and crook- 
eder line on some publie road. How- 
ever, the benefit of any doubt in these 
comparisons of cost should be thrown 
in favor of the private right of way 
against the use of publie roads where 
trees and power lines are liable to be 
sources of trouble. 

The final location of the line having 
been decided upon, an approximate pre- 
liminary estimate can be made of the 
cost of the line. If-this proves satis- 
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factory the line can be projected on 
the general map, and the right-of-way 
department proceed to secure rights of 
way. If any changes in the projected 
location are necessitated because of 
difficulty in seeuring rights of way, 
these changes can be made directly on 
the map. Or should any property 
owner demand a plat showing the posi- 
tion of poles and fixtures on his land, 
the field man can, at small expense, 


make a sketch survey to secure the nec- 


essary data. 

Next in importance to the general 
location of the line is the location of 
each pole or fixture. Generally speak- 
ing, specifications give onlv the most 
superficial instructions for staking out 
toll lines, such as length of spans, 
height of poles for clearing crossings 
and obstacles, distance of anchors from 
poles, clearance for guys, ete. Even 
these instructions are very general and 
must be modified to meet existing con- 
ditions. After it is found either in- 
advisable or impossible to follow the 
letter of the specifications, so up to a 
certain point the field man should be 
guided in details more by his own 
judgment. 

The stakes used for marking the po- 
sitions of poles, stubs and anchors 
should be of pine or redwood, 1 by 2 
by 16 inches, surfaced on two sides 
and sharpened. The upper eight inches 
of each stake should be painted with 
one heavy coat of good white paint. 
This makes the stake easier to find, 
and also forms a good ground to mark 
on. All stakes should be driven firmly 
into the ground—eight or ten inches 
when possible—and plainly numbered 
or named, anchor and stub stakes 
marked ‘‘anchor’’ and ‘‘stub’’ respec- 
tively, and all Jaid out with instrument 
and tape. 

Full and careful field notes should be 
kept so that the line may later be plat- 
ted in detail, showing the location of 
all stakes, whether on public or pri- 
vate land. | 

Before staking on public highways it 
is advisable to consult the district su- 
pervisor or the county surveyor as to 
the distance out from the property lines 
that the stakes should be set, as side 
ditehes and foot paths must not be ob- 
structed by setting poles in them. 

All angle points should be estab- 
lished by driving a 2 by 2 by 12-inch 
stake flush with the ground, and guard- 
ed by a marker. 
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The stakes should be numbered con- 
secutively, beginning with ‘‘1’’ at the 
first stake, and the numbers marked 
on the side facing the initial point. On 
the other side should be marked the 
length of the pole to be set at that 
point. The number and length of pole 
should be marked before the stake is 
driven, when the line is over smoothly 
rolling or level ground; but when sur- 
face changes are abrupt, levels should 
be run over the line, an elevation taken 
at each stake, and a profile made. On 
this profile a grade-line can be pro- 
jected, the length of each pole calcu- 
lated, and this length marked on the 
corresponding stake. By following this 
method a good grade can be secured 
even on very rough ground with a 
minimum of long poles. 

When staking through private land 
the corners of property lines crossed 
hy the survey should be tied in so that 
a plat of each individual right of way 
can be made showing the location of 
all poles and fixtures. 

With regard to the grading of a toll 
line opinions vary among telephone 
men, many going to either one extreme 
or the other. But the grading even 
more than the alinement, should often 
be sacrificed, especially in very rough 
country, to secure a less expensive con- 
struction. Changes of grade should 
not be abrupt enough to cause danger 
of pole-pulling or distortion of arms or 
pins, but should let the wires run in 
easy vertical curves. When a gulch 
with steep sides is crossed it is advis- 
able to put in a long span with either 
clear wires or sets of swinging arms. 
Whatever form of construction may be 
Officially advised in these cases, it 
should be staked out by the field man 
according to specifications. Particular 
note should be made by the field man 
of any necessary special construction, 
such as side-arms, high river or rail- 
road crossings, and screens for power- 
line crossings. 

When’ the line is a cross-country one 
all roads, public or private, approach- 
ing or crossing the line should be 
sketched in the field notes, as these data 
will undoubtedly be of use later in the 
construction work for the distribution 
of material. 

In its specifications for toll lines the 
American Telephone & Telegraph Com- 
pany gives tables showing the length of 
spans to be placed next to single-pole 
corners when the ‘‘pull’’ is known. 
This is an awkward table for the field 
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man’s use, as it necessitates the finding 
of the ‘‘pull’’ to correspond with a 
certain span by experimentation, or 
trial and error methods. The field man 
can make a table for his own use by 
taking the span and its corresponding 
pull from the specifications, and apply- 
ing the following formula: 

pull 1 
= sine — deflection angle 
span 2 ; 
The deflection angle is the exterior 
angle formed by one tangent with the 
other tangent produced beyond their 
point of intersection. 

The writer’s experience in telephony, 
as well as other branches of engineer- 
ing, has satisfied him that in crossing 
deep, rough gulches the long-span 
special-construction method is better 
than setting poles on short spans down 


_ one side and up the other, and he 


would be glad to see this question 
brought up and fully discussed by tele- 
phone engineers. 

A word of advice to the field man 
and his party will not be out of place 
here. These men should remember that 
the public judges a company by the be- 
havior of its employes. The surveyor 
and his crew are often the pioneers of 
the toll line, and the impression they 
leave in the minds of those with whom 
they come in contact may be thorns or 
roses in the path of the right-of-way 
and construction men who follow them. 
Property owners or tenants should al- 
ways be asked for permission to cut out 
or stake a line over their land before 
any work is done; and care should be 
taken that no material damage is done 
in any case. Where permission to 
cross property is absolutely refused, 
the field man ean continue his line over 
the property by triangulation, or 
around it by traverse, until the trouble 
can be adjusted and permission se- 
cured. In any case no one, if possible. 
should be antagonized, for one dis- 
gruntled property owner may turn a 
whole community and cause a great 
deal of trouble and expense. 

See Ona 
Texas Independent Telephone 
Association. 

More than 600 independent telephone 
companies were represented at the an- 
nual mecting of the Independent Tele- 
phone Association of Texas which was 
held at Dallas, toward the end of Oc- 
tober. 

This was the second of the annual 
meetings of that Association. 
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TELEPHONE AND OTHER ELEC. 
TRIC RATE-MAKING. 


BY BENJAMIN BAKER. 


The present telephone rate situation 
in Boston, where the Massachusetts 
Highway Commission has recommend- 
ed, and the telephone company has ac- 
cepted, a readjustment of the city and 
suburban rates, is of much more than 
local interest. The Commission has 
adopted the principles laid down by 
its chief technical expert, Prof. Dugald 
C. Jackson, of allocating plant invest- 
ment and running and fixed cost 
among classes of subscribers, and mak- 
ing the rates charged to each class by 
the company pay all these charges for 
each class. This principle has long 
been familiar in the sliding scales of 
electric service companies; but its ap- 
plication to telephone companies, and 
the working of it out under public au- 
thority for a concrete situation, was 
first done in a thoroughgoing way in 
Chicago, by the Commission headed by 
Professor Jackson. 

Telephone companies have readily 
admitted the patent fact that their ex- 
pansion has been so rapid, and the 
changes in the art have involved so 
much scrapping of plant and readjust- 
ment of system, that tradition and ‘‘ex- 
perience’’ have been the main guides 
in the making of rate schedules. The 
experience of the Chicago Telephone 
Company under the system of account- 
ing devised by the Jackson Commission 
appears to have shown the practical 
value of that system in disclosing just 
what classes of service and what rates 
were profitable to the company, and 
what unprofitable. Thus the Chicago 
flat rate for business telephones was 
shown to be causing a loss to the com- 
pany from the excessive use of flat-rate 
lines that is the common experience 
everywhere. The nickel, four-party 
residence lines were also causing a 
loss, though the deficit for this class 
was largely due to the course of the 
company in assuming the cost of one 
removal per year for each subscriber 
demanding it. 

The fact that the new Boston rates 
will cut the gross income of the com- 
pany by something like $400,000 is not 
the most widely significant thing about 
the pending readjustment. More im- 
portant is the introduction into Mas- 
sachusetts practice of a principle of 
differential rates that the State Gas 


and Electrice Light Commission has re- 
fused to consider in its dealing with 
electric light and power companies. 
Most important, perhaps, will be the 
effect of this example on the practice 
in other states, New York for instance, 
where the regulation of telephone rates 
by state authority is either new or 
wholly untried. 

The question at issue is of great prac- 
tical, and, in a certain proper sense of 
the word, political, consequence to all 
public-service companies dealing with 
electricity. It is apparent that rate 
regulation by public authority will 
soon be much more extensive and rigid 
than it now is. Stable and successful 
companies object less to the fact of 
regulation, in itself, than to regulation 
based on inadequate, or even mischiev- 
ous, theories. It rests a good deal with 
the companies themselves, just now, 
whether future regulation in some di- 
rections shall be sound or the reverse. 
The prineiple of differential rates for 
telephone service as represented by 
Professor Jackson’s reports, and in the 
practice of the Wisconsin Railroad 
Commission, appears to be getting 
pretty well established. But electric 
light and power differentials are still 
in a highly unsatisfactory state from a 
point of view that is likely to be in- 
creasingly powerful in the rate regu- 
lating commissions. The Massachusetts 
Gas and Electric Light Commission has 
discarded the differential idea on the 
ground that the differentials involved 
too many assumptions that could not 
be verified. It has looked at the in- 
vestment, the costs and expenses of a 
company, and if the net income of the 
company, from all its business, has 
seemed too liberal, the Commission has 
reduced rates. 

This attitude is associated with a 
view on the part of the Massachusetts 
Sommission that is challenged and con- 
tradicted by the theory that each class 
of customers should pay its own costs 
and running expenses and interest on 
the plant investment devoted to its 
service; and that a public-service com- 
pany should not accept any customers 
at rates which fail to realize a profit 
on the service given to those custom- 
ers. The Massachusetts Electric Light 
Commission, on the contrary, holds that 
an electric power company acts to the 
advantage of its smaller customers in 
accepting large customers whose rates 
barely cover their service costs, and 
make little or no return in the way of 
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interest on the plant investment by 
which they are served. This is the 
general position of the managers of the 
companies. But the Massachusetts 
Commission’s position involves it in a 
contradiction. It rejects differentials 
on the ground that the elements on 
which they are based cannot be reliably 
shown by the accounting systems; yet 
its acceptance of the large-customer 
theory is at least in the main a matter 
of assumption, for whieh it would have 
to seek verification in the very ac- 
counting which it has already rejected 
as inadequate. 

For electric service companies there 
is a serious and difficult task in the de- 
vising of difťerentials that shall pay 
proper regard to the matters of cost 
involved in the relation of each cus- 
tomer’s use of current to the peak load. 
The peak is responsible for a large part 
of the investment in generating plant 
—a part used for so small a part of 
the day that the rates for its use may 
justly be made higher than the rates 
for the part or proportion of the plant 
that is in substantially constant use. 
On this theory, a short-hour customer 
taking his current on the peak should 
he charged a higher rate than a short- 
hour customer taking current in hours 
well off the peak. A twenty-hour cus- 
tomer who covered the peak should 
have a somewhat higher rate than a 
twenty-four-hour customer. The mat- 
ter of investment for different classes 
of customers will also stand further 
study. 

Two somewhat antagonistic ideas ap- 
pear in the discussion of the claims of 
large and small customers for current 
—ideas which are more or less ‘‘ moral” 
in character, and which tend to make 
more difficult the task of a scientific 
apportionment of costs and charges. 
One idea is that a public-service com- 
pany should not be allowed to exer- 
cise the discretion that would always 
be conceded to a private company if 
that discretion involves ‘‘wholesale’' 
rates that do not fully pay the running 
costs and fixed charges plus profits 
which might be chargeable to the part 
of the plant investment involved. Ar- 
guments to the contrary will come au- 
tomatically to the mind of the operat- 
ing official. This, however, is not the 
place to discuss the principle. The im- 
portant point is that such business dis- 
cretion, even though it be sound busi- 
ness judgment, easily appears as a dis- 
crimination between classes of custom- 
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ers for which there is the certainty of 
less and less tolerance on the part of 
the public. 

On the other hand, there is a clearly 
marked disposition to insist that the 
small user, who cannot generate his 
own current, and must therefore buy 
it from the company, should receive 
everything that is economically pos- 
sible in the way of favorable rates as 
against the large user who is assumed 
to be able to generate his own power 
in case of need. This tendency, again, 
is the expression of an idea of publie 
policy that is only in appearance op- 
posed to the disapproval of the ex- 
treme application of wholesale rates. 
It is properly conceived that the pub- 
lie interest is served by the widest pos- 
sible use of electric power, just as by 
the widest possible use of the tele- 
phone. From this point of view, there- 
fore, the publie utility company has 
something of a missionary function in 
extending its service to the greatest 
possible number of customers; and to 
further this work the most rigid regu- 
lator is inclined to relax his theories 
in order to favor the small consumer. 

It must be admitted that at present 
the small consumer gets in his bills for 
energy the benefit of the unfavorable 
doubt. The ‘‘readiness-to-serve’’ in- 
vestment for the small consumer of 
energy is higher in proportion to his 
use of current than is the similar in- 
vestment for the large taker. and on 
all business principles tie small taker 
should be compelled to carry his own 
proper loading of investinent. But 
here publie, and perhaps company, pol- 
iey may step in to point out that the 
use of current by small consumers is 
gravely restricted by this differential 
treatment. It is plain enough that the 
wide use of electricity for family cook- 
ing is at present impossible because of 
the cost. To the operating man, at 
least, it is also plain that the distribu- 
tion of current for such service is cost- 
ly, and that the expense of double 
metering for different uses of current 
involves an expense at present prohib- 
itive. It may be, however, a not un- 
reasonable guess that the attempt will 
be made by publie authority to solve 
this question that the companies have 
not vet solved. The suggestion the 
facts seem to offer to the companies is 
that regulation is coming; that for the 
hest interests of all concerned it ought 
to he scientifie regulation; and finally, 
that the eompanies themselves, whieh 
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have the widest knowledge both of the 
accounting facts and the technical re- 
quirements, are the proper agencies to 
construct a scientific and satisfactory 
theory of rates. Plainly, rates will be 
regulated. In certain directions the 
results of present theories are unsat- 
isfactory. The immediate question, 
therefore, is, Who shall determine the 
new theory? The companies themselves 
would seem to be best qualified for the 
task. 

PERRE EE a 
Telephones for Dispatching Trains in 

the Far West. 

The telephone method of dispatching 
trains has lately been adopted on the 
Shasta Division of the Southern Pacific 
Railroad, where telephone circuits have 
been installed on over 291 miles of 
road. | 

The new method is being used over 
a 206-mile section of main line between 
Ashland, Ore., and Red Bluff, Cal., and 
a branch of ninety-five miles from 
Weed, Cal., to Klamath Falls, Ore. The 
dispatcher is located at Dunsmuir, Cal., 
which is ninety-eight miles from Red 
Bluff, the southern terminal of the cir- 
cuit. There are twenty-five stations on 
the cireuit. 

This entire circuit is composed of es- 
pecially drawn 300-pound copper wire, 
metalle circuit. This telephone line 
goes through a mountainous region, 
and wire of extreme weight has been 
selected, not alone for conductivity but 
for tensile strength as well. This cir- 
euit during sixteen hours out of twen- 
tv-four is cut into two sections and 
during the third shift the entire cireuit 
is operated by one dispatcher. 

The apparatus for this dispatching 
system has been furnished by the West- 
ern Eleetrie Company. Passenger and 
freight trains on the Southern Pacifie 
are equipped with portable telephone 
sets, enabling train men to get in touch 
with the dispatcher from any point 
along the road. 

—_—_—_--e____ 

United States Wireless Directory. 

The wireless telegraph directory, 
which has just been published by the 
United States Government, places the 
number of wireless stations including 
those on ships at 1,520. This does not 
include any ships of foreign govern- 
ments, or any stations operated by ama- 
teurs. 

The directory is the work of the Bu- 
reau of Steam Engineering of the 
United States Navv, and lists the wire- 
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‘less telegraph shore stations through- 


out the world, according to country, 
giving call letters, wave length, power, 
range and character of station. There 
are about 700 of these shore stations. 

A separate list shows the forty-seven 
shore stations of the United States 
Navy and another the 344 ships of the 
navy. As‘an index the final list con- 
tains the call letters of every station 
arranged alphabetically. 

— epp 
A New Telephone Train Dispatching 
Installation. 

A telephone train dispatching sys- 
tem is to be installed on the Queen & 
Crescent Railroad between Danville, 
Ky., and Oakdale, Tenn. The distance 
to be covered is about 137 miles. 

—_—__~>--@—____ 
Examination for Inspector of Mechani- 
cal Engineering. 

The United States Civil Service Com- 
mission announces the postponement 
to December 7-8-9, of the examinations 
for applicants for the position of in- 
spector of mechanical and electrical 
engineering in the Supervising Archi- 
itect’s office, Washington, D. C. 

The duties of the position consist of 
inspecting and testing the mechanical 
and electrical equipments entering into 
the modern Government or Office Build- 
ing. It is desired that applicants shall 
have had practical experience in the 
design, construction, and inspection of 
work in the following branches of me- 
chanical, electrical and sanitary engin- 
eering: Heating and ventilating ap- 
paratus, plumbing, water supply and 
drainage, conduit and wiring work. 
elevators, vacuum-cleaning systems. 
electric-clock systems, pneumatie-tube 
systems, and electric generating plants. 
The duties of the position in which the 
vacancy exists at present will necessi- 
tate constant travel on Department 
business. The salary will be $2,190 per 
annum. l 

Applicants should apply to the Umt- 
ed States Civil Service Commission. 
Washington, D. C., or to the secretary 
of any board of examiners for exami- 
nation Form 1312. 

e a 

Advices from Alleghany, Cal., state 
that the transmission line of the Yuba 
Hydro-Electrie Power Company has 
been completed to this place and that 
a further extension will be made t° 
Forest. The idea is to supply powe 
for electrical operation of the mining 
properties in the vicinity. 
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SOME TROUBLES IN CONNEC. 
TION WITH RUNNING ELEC- 
TRICAL MACHINERY. 


BY JAMES A. SEAGER. 


a 


The electrical engineer in charge of 
the operation of plant will very speed- 
ily learn that quite apart from the 
usual troubles relating to electrical 
apparatus there is a class of break- 
down which is particularly noted in 
connection with machinery which is in 
a state of motion, and it may generally 
be said that the proportion of break- 
downs, and further, the amount of 
operating engineers’ time devoted to 
maintenance is higher in the case of 
running plant than in stationary ap- 
paratus, as in transformers, switchgear 
and the like. As, however, such a 
large part of generating and even 
transmitting electrical gear is of the 
nature of running machinery, it may 
be interesting to note one or two 
cases which indicate the way in which 
trouble occurred and the method 
adopted in each instance to overcome 
the difficulty. ° , 

In one installation it was found de- 
sirable to install a kind of reducing 
hooster, of considerable capacity, con- 
sisting of two double-wound arma- 
tures, which were arranged so that 
there were two high-tension armatures, 
one on either side of the low-tension 
busbars, thus acting as a reducing 
booster arrangement, the remaining 
two armatures being in parallel across 
the low-tension busbars. The poten- 
tial difference of the high-tension side 
was 15,500 volts direct current. In 
connection with this machine a spare 
armature was supplied by the manu- 
facturers, and before being placed in 
the machine was tested for insulation, 
this indicating five megohms both to 
earth and between the double wind- 
ings. The spare armature had not 
been run on test at the manufacturers’ 
works, as they had probably no suit- 
able field magnets available. The in- 


sulation test was taken just before the 
machine was run up, but immediately 
the machine was run in order to try 
the spare armature a burnout oc- 
curred between the high-tension and 
low-tension coils. The only way that 
this could be explained is that there 
was probably a slight expansion of the 


wires forming a coil due to the cen- 


trifugal force of running, and this 
caused the two windings to press to- 
gether in such a way that a weak 
place was probably exposed and the 
machine broke down. This incident 
indicates very clearly the necessity for 
something more than a pure insula- 
tion test, and it is advisable when or- 
dering new machinery to include in 
the specification a provision for a full- 
load running test of some hours’ dura- 
tion and to insist that this is carried 
out preferably in the presence of a 
representative of the buyer. 

Another interesting affair which in- 
dicated the same class of trouble was 
in the case of a 150-kilowatt two-pole 
machine. In this particular instance 
a total breakdown of supply was pre- 
vented. The dynamo was running on 
load when an earth showed on it, and 
it was immediately shut down and 
tested. No trace of a fault was found 
and the machine was then run up sep- 
arately from the main supply with one 
pole connected to earth. In this case, 
although the earth was again appar- 
ent, it was not localized, and the ar- 
mature was then taken out and thor- 
oughly tested. After testing and re- 
varnishing no further trace of the 
trouble was discovered, and it was 
then thought that there must be some 
mistake about the fault. The arma- 
ture was then put back into its place 
and again tested while standing idle. 
This test came out well. It was then 
run up and once again the earth 
showed itself. One side of the ma- 
chine was then earthed, and a 1,000- 
volt testing generator was at the same 
time put on it. The fault in this case 
immediately showed, and it was found 
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that it was due to the windings ex- 
panding a httle while the armature 
was revolving, thus causing the insu- 
lation of one of the coils to chafe 
against the stampings. It is evident 
that the normal supply voltage of 200 
was not sufficient to break down the 
resistance between the defective wind- 
ings, but the voltage of the testing 
generator plus the voltage developed 
by the machine itself (1,200 volts) was 
sufficient to break down the faulty in- 
sulation. It was, of course, impossible 
to damage the generator on account of 
its own high internal resistance, but 
when once the high pressure thus ap- 
plied had caused the current to jump 
across the faulty insulation the elec- 
tromotive force of the machine itself 
was applied to maintain the are and 
so enable the burnout to be located. 
This difficulty of insuring tightness 
in all the working parts of revolving 
machinery is by no means an incon- 
siderable one, and very great care has 
to be exercised in order to see that all 
nuts and locknuts on the rotating and 
stationary portions of such machinery 
are kept up to their work, inasmuch 
as the vibration is usually very con- 
siderable. An instance of this nature 
occurred in connection with a rectifier 
in an alternating-current station which 
was employed to give a unidirectional 
current for the purpose of supplying 
street arc lamps. For this purpose a 
commutator was fixed on the shaft of 


a synchronous motor, and so placed 


that a reversal of the external circuit 
relative to the busbar leads was ob- 
tained at the moment when the phase 
changed its sign. During the course 
of this run one night the commutator 
suddenly stopped revolving while the 
armature spindle revolved freely. This 
was found to be due to the fact that 
the commutator was secured to the 
shaft by means of bolts or retaining 
screws, which had apparently grad- 
ually slacked back unnoticed until the 
brush friction on the commutator was 
greater than its power of adhesion to 
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the shaft. This accident necessitated 
the shutting down of that particular 
street arc-lamp service and stopping 
the machine until the bolts could be 
tightened up again. 

Sometimes faults of this description 
are due very largely to carelessness in 
operation and it is not to be wondered 
at when one remembers that the scale 
of wages frequently paid to switch- 
board and station attendants is not 
always sufficiently high to attract the 
best type of men or to keep them uni- 
formly keen on their work. It will 
often be found that the operations on 
connection with running machinery 
are carried out in a dull mechanical! 
manner, and that due to this exagger- 
ated routine system, mistakes occur 
which might easily have been pre- 
vented. 

The case of a direct-current reducer 
which broke up under unwise treat- 
ment might very easily have been 
ascribed to a reason of this nature. At 
the time of the accident two such re- 
ducers or motor-generators were run- 
ning for the purpose of charging a 
battery in a generating station, and one 
was being shut down by an attendant 
who had switched the machine off the 
busbars. He then proceeded with the 
intention of breaking the shunt field 
of the machine which was to be shut 
down, but by mistake he broke the 
field on the machine which was not 
off the bars. This caused the machine 
to gain excessive speed, and the cen- 
trifugal force became so great that 
the windings burst and tore away the 
field magnet, parts of the machine fly- 
ing with great force to a considerable 
distance. Accidents of this nature are 
liable to occur even when the plant is 
put in charge of the most reliable and 
skillful operator, as every one is in dan- 
ger of a lapse of memory. Probably the 
best thing to do in order to avoid trou- 
ble of this nature is to group the con- 
trol switches of each particular ma- 
chine on the same panel, or so closely 
adjacent that no mistake can be made 
as to the switch which is to be han- 
dled, and furthermore, to introduce 
some form of interlocking device be- 
tween the mechanism so that there is 
no possibility of operations being car- 
ried out in the wrong order. 

An accident which is not without 
its trace of humor may be related in 
order to show that the eccentricities of 
running machinery are not altogether 
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due to the faults of the operating and 
maintaining engineer, but may con- 
ceivably be caused by the contractor. 
There is no doubt that as a general 
rule contractors’ work is well finished 
and puts the plant into a condition to 
operate satisfactorily, at any rate for 
the time of the guarantee. In the 
case in point, however, the trouble 
was mysterious. A motor had been 
connected up for driving a circulating 
pump and the wiring was laid from 
the motor to the starter in parallel. 
The contractor’s wiremen had con- 
nected up the starting switch, ete., but 
when it was attempted to run the 
motor it was found that the machine 
started away very quickly on the first 
contact and then slowed down as more 


‘of the contacts were cut out, ultimately 


stopping and then reversing when 
about half of the resistance had been 
cut out. There was always a spark 
from the last contact on the switch to 
the switch arm when breaking the cir- 
cuit, so that it was thought that the 
field was all in order and for some lit- 


tle time the incident caused trouble. 


It was, however, found that the field 
lead which ought to have been con- 
nected to the brush lead at the oppo- 
site pole to the starter had been placed 
on the same side, and the result of 
this wrong connection was to put a 
voltage equal to the drop across the 
starting resistance through the shunt 
at the time when the switch arm was 
on the first contact of the starter. 
When the arm was moved across the 
contacts the voltage across the field 
gradually went down as more resist- 
ance was cut out until reversal oi ro- 
tation took place. The trouble was of 
course very easily set right as soon 
as the cause was ascertained. 

’ Occasionally trouble has occurred 
through causes which could not have 
been foreseen at the time of installa- 
tion, and an interesting example of 
this occurred in an installation in a 
building which had been in existence 
for a long time. The generator which 
supplied continuous current at 2,000 
volts suddenly broke down on the ar- 
mature owing to a leaky roof which 
allowed water to drop into the arma- 
ture, causing it to go to earth. Upon 
repair and pending the erection of a 
new roof, the trouble was temporarily 
cured by fixing a hood or bonnet over 
the magnet pole-pieces, which gave the 
generator a rather quaint appearance. 
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The above remarks will be sufficient 
to show the variety of experience 
which may occur to an engineer in 
charge of electrical running machin. 
ery, and it is believed will demon. 
strate the special care and attention 
which is necessary in order to main- 
tain such plant in satisfactory work- 
ing condition. There is, however, no 
doubt that, when properly looked 
after, direct-current machinery is ca- 
pable of doing good and useful work 
under the most trying conditions, and 
one of the strongest proofs in favor 
of this argument is the very great ex- 
tent to which direct-current is used in 
coal-mine equipments underground. 
The point to be emphasized, however, 
is that such running machinery can- 
not be expected to fulfill its functions 
for an indefinite period without 
proper supervision by those who are 
sufficiently technically educated to un- 
derstand the points for which it is 
necessary to watch. 

e a 

Electric Dredges in the Klondike. 

Vice-Consul G. Carlton Woodward, 
writing from Dawson, Yukon Territory. 
Canada, states that one gold mining 
company in that district is building a 
six-mile ditch capable of carrying 20,- 
000 miners’ inches of water to supply 
a power house for furnishing electrical 
power for dredges it intends building 
in the near future. It also intends fur- 
nishing power to other dredging com- 
panies. 

Part of the machinery for this plant 
has already arrived at Dawson and the 
balance is on the way. The company 
contemplates increasing the size of the 
ditch and adding to the power house 
in a short time. The machinery and 
supplies for this power house were 
principally purchased in the United 
States. 

— eo 
An Electric Flour Mill. 

There has recently been erected at 
Ellesmere Port, England, a $400.00- 
four mill in which the whole of the 
machinery can be brought to a stand- 
still, in case of accident, by means of 
an electric control which each connect: 
ed to all of the departments in the 
mill. The main engine, for driving the 
generators, is of 1,000 horsepower. 

—— eeo 

Exports of copper for the month of 
October were 27,512 tons, against 23,- 
651 tons for the same month last year- 
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Gossen Precision Millivolt-Ammeter 
for Direct and Alternating Currents. 

Alternating currents may be meas- 
ured by means of thermo-electric cou- 
ples by surrounding the elements with 
wire spirals through which the current 
to be measured is made to pass. The 
current heats the spirals and conse- 
quently the thermo-electric couples, 
and as the rise in the temperature is 
proportional to the intensity of the 
current, the direct current generated 
by the thermo-electric elements can be 
measured by suitable instruments, as 
movable coil and mirror galvanomet- 
ers. Mr. Gossen has arrived at a so- 
lution of this problem and has designed 
a practical measuring instrument 
which is manufactured by Siegfried 
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GOSSEN PRECISION MILLIVOLT-AMMETER 
FOR DIRECT AND ALTERNATING 
CURRENTS. 


G 


Guggenheimer of Nuremberg. In the 
diagram, which will serve to explain 
the principle of the instrument, ab c 
and d are thermo-electric elements in 
Wheatstone-bridge connection. The di- 
rect or alternating current to be meas- 
ured reaches the bridge at e and f, 
traverses it and heats the thermocou- 
ples. Equality of potential at J and h 
is obtained by regulating the compen- 
sating resistance W. A needle milli- 
voltmeter G of the Deprez-d’Arsonval 
type is connected to J and h, and its 
movable equipment is traversed by the 
currents from the thermocouples, 
which are connected in series in groups 
of two. As the points e and f are at 
the same potential, the direct current 
generated by the thermocouples can- 


not pass over to the conductors carry- 
ing the alternating current to be meas- 
ured, and the latter can likewise not 
pass through the millivoltmeter. The 
instrument thus permits the measure- 
ment of alternating current intensi- 
ties between very wide limits and with 
great precision and facility. Besides, 
the values indicated can be verified by 
means of a direct current. All the 
Gossen instruments are adjusted for a 
fall of potential of 225 millivolts be- 
tween terminals, and they may, there- 
fore, be left constantly in circuit.— 
Translated and abstracted from L’Elec- 
tricien, Paris, June 4, 1910. 
0 
Sterilization by Ultra-Violet Rays. 
The bactericidal action of ultra-vio- 
let rays having been known for several 


~- years, it was to be expected that num- 


erous attempts would be made to ap- 
ply this property to domestic and even 
industrial uses, particularly for the 
sterilization of water. At the recent ex- 
position of the French Physical Society 
three different apparatus of this kind 
were exhibited. The sterilizing action 
of the ultra-violet rays seems to mani- 
fest itself only in clear water; bodies in 
suspension or colloids seem to arrest or 
diminish the efficacy of the process 
The bactericidal action of the rays still 


appears to be sufficiently ‘strong -after 


they have passed through a layer of 
water thirty centimeters ìn thickness. 
Mr. Billon-Daguerre simply places a 
mercury-vapor lamp in a tube, through 
which the water circulates. <A similar 
arrangement has been adopted by Dr. 
Nogier in his apparatus. The mercury 


FIG. 1.—NOGIER STERILIZER. 


lamp (Fig. 1) consists of a quartz tube 
with branches leading to electrodes out- 
side of the tube through which the 
water circulates. The water reservoir 
is divided into two chambers, A B, con- 
nected by a narrow passage, so that the 
water is compelled to pass very close to 
the tube producing the rays. The lamp 
is lighted by causing the entire appara- 
tus to tilt around the point D. In 
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tests the output was four liters of steri- 
lized water a minute with a current 
consumption of five to ten amperes at 
135 volts. In.the Westinghouse, Cooper 
Hewitt Company’s sterilizer a mercury- 
vapor lamp of the ‘‘Silica’’ type is sus- 
pended above and near the surface of 
the liquid (Fig. 2). The water passes 
through the valve A, enters at the bot- 
tom of the annular space between the 
two cones shown in the illustration, and 
is subjected to the action of the rays 
when it arrives in the upper basin, from 
where it is discharged through the cen- 


FIG. 2.—“SILICA" STERILIZER. 


tral tube B. The apparatus delivers 
600 liters of sterilized water an hour 
with a curent consumption of 3.5 am- 
peres at 110 volts —Translated and ab- 
stracted from La Revue Electrique 
(Paris), May 15. 
—_—_—_->-e—___— 

Small Lighting Plants for Canada. 

Consul-General John E. Jones, of 
Winnipeg, Manitoba, Canada, has filed 
with the Bureau of Manufactures, 
Washington, D. C., a list of the cities in 
western Canada with a population of 
500 or over, in which he believes there 
are fine opportunities for installing 
small electric lighting plants. He rec- 
ommends the serfding of competent rep- 
resentatives to exploit this profitable 
territory. 
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An Electric Railway Without Grading. 

An overhead electric railway of com- 
paratively simple construction and re- 
quiring no expensive roadbed and grad- 
ing, has been constructed at Blossburg, 
Pa., to connect the mines of the Jen- 
kins Brothers and the Nowak Coal 
Company to the nearest railroad siding, 
a distance of about one mile. 

The track rails are secured to malle- 
able iron wyes which in turn rest on a 
series of single iron posts supported in 
concrete foundations. The length of 
these posts correspond to the contour 
of the ground. The elevation thus 
varies from a few feet, at several points 
In passing down the mountains, to 
thirty-one feet, near the tipples at the 
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railroad siding. The gauge of the line 
is thirty inches. 

The car trains consist of two electric 
motor cars (capacity one ton of coal 
each) and four trailers (capacity 14% 
tons each). The current is taken from 
one of the rails, the point of contact 
being in a V-shaped groove located on 
the underside ðf the rail so as to be 
unaffected by adverse weather condi- 
tions. The trains can be operated 
either by a motorman or automatically. 
The time for a round trip, including 
loading at the mine and automatic 
dumping at the tipples, is fifteen min- 
utes or less. The line at present is 
transporting about 300 tons of coal a 
day but its capacity is estimated at 
1,000 tons. 
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This electric line was installed by the 
Automatic Transportation Company, of 
Buffalo, N. Y., as was also the modern 
concrete power house which has been 
built adjoining the tipples at the rail- 
road siding. The new transportation 
system is reported to be giving satis- 
faction to the mine operators and its 
cost 1s stated to be much less than that 
of a steam road operating under sim- 
ilar conditions. 

—eo 
Neutralizing ‘‘Static’’ in Textile 
Work. 

In the course of a paper entitled 
‘The Electrical Engineer and the Tex- 
tile Machinist,’ read by Frank Na- 
smyth at the Manchester (England) 
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Engineering Exhibition, on October 17, 
1910, the author described an ingen- 
ious device, known as the Chapman 
electric neutralizer, which has been in- 
troduced for neutralizing the effect of 
static electricity generated by the fric- 
tion of textile fibers during treatment. 

It is applied in the following man- 
ner: <A special transformer is pro- 
vided, which is bolted up to the wall or 
ceiling in any convenient place and 
serves to deliver the electric current 
in the proper form to the various ma- 
chines where the static electricity is 
to be neutralized. A single line of 
heavy insulated wire leads from the 
transformer to the various points of 
treatment. This line may be run along 
the ceiling over the machines or under 
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the floor on which the machines set. 
On each machine is placed one or more 
inductors connected to the line wire. 
The inductor is a steel tube one and 
one-half inches outside diameter, of 
suitable length to reach across the ma- 
chines, slotted on one side from end to 
end, and having a series of porcelain 
blocks in the slot. These blocks con. 
tain the active points from which the 
influence is radiated to the charged ma- 
terial, and a heavily insulated cable 
runs through the inside of the tube 
and distributes the alternating charge 
to the several active points by induc- 
tion. The tube itself is grounded, but 
the line wire is connected directly with 
the cable inside the tube. The connec- 
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tion is made through a convenient 
form of removable socket at the end 
of each inductor. The inductor is 
placed at some point in the machine 
where the charged material may pass 
by it at a distance of from one inch to 
three inches, and the material becomes 
instantly neutralized thereby, ever 
when running at 1,000 feet a minute. 
—___+-+»___ 
Electric Drive for Indian Mill. 

The Hindusthan Cotton Mills Com- 
pany, Limited, will shortly build at 
Calcutta, India, a mill to weave fancy 
cotton goods. According to an Indian 
exchange, ‘‘The power used will be elec- 
tricity, both because this will lower the 
initial expenses and be more economi- 
eal and cleaner in the working.” 
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BOOK REVIEWS. 


“Elementary Mechanics for Engineering 
Students.” by F. M. Hartmann. New York: 
John Wiley & Sons. Cloth, 171 pages 
(7% x 4% inches). Supplied by the Elec- 
trical Review Publishing Company for $1.25. 


As indicated in the title, this volume 
has been written for engineering stu- 
dents, and has been elaborated from a 
course of lectures delivered by the au- 
thor at Cooper Union. Advanced 
mathematics has been avoided, but 
some knowledge of trigonometry has 
been assumed upon the part of the 
reader. The elements of mechanics 
have been put in very simple form, 
but the treatment is so concise that 
most students would have difficulty 
with it unless taking up the subject 
with an instructor, as intended by the 
author. A collection of problems with 
answers is appended. 

The chapter on elasticity deserves 
especial mention, as the subject has 
been treated in an admirable manner, 
and relations that are sometimes ob- 
scure have been presented in a very 
clear manner. 

The book deals only with the ele- 
ments of the subject, and these are 
very well covered in the twelve chap- 
ters. Motion is first treated and is fol- 
lowed by a consideration of force, 
work, momentum, impact, momeut of 
inertia, torque, oscillations, falling 
hodies, elasticity and statics. A chap- 
ter is devoted to the determination of 
maxima and minima without the use of 
the calculus. 


“Miscellaneous Tests of Electric Car 
Equipment.” By Eugene C. Parham and 
John C. Shedd. New York: McGraw-Hill 
Book Company. Cloth, 156+X pages (7%x5 
inches), with 74 illustrations. Supplied by 
phe, Review Publishing Company for 


This is another of the excellent 
practical books on testing written by 
these authors. This particular volume 
is a companion to the one on ‘Shop 
Tests on Electrice Car Equipment.” 
Not only docs it give further tests to 
he made with the ear stationary, but 
also a great number to be applied 
When the car is in motion. In the 
lormer category are numerous tests on 
current collectors, car fuses, circuit- 
lreakers, controllers, starting coils, 
lightning-arresters, wiring cables and 
wotors. The motion tests comprise 
tests of motor balance, heating, effi- 
iency, energy absorption and miscel- 
lanecous tests, such as speed, accelera- 
tion and retardation tests, determina- 


ELECTRICAL REVIEW AND WESTERN ELECTRICIAN 


tion of train resistance, horsepower of 
traction, total horsepower of opera- 
tion, ete. Near the end of the book 
are given useful suggestions for re- 
viving shocked persons and for re- 
heving burns. A series of helpful re- 
view questions concludes the volume. 
As each part of the equipment is taken 
up, it is first briefly described, the ob- 
ject of the tests explained and then 
the directions for carrying them out 
given in detail. The tests enumerated 
are easly applied and the instruments 


necessary are such as are usually on 


hand. The book is therefore of great 
value to traction-equipment inspectors 
and foremen. 


“Standard Handbook for Electricai En- 
gineers.” New York: McGraw-Hill Book 
Company. Flexible leather, 1,497 pages (4x 
6% inches), illustrated. Supplied by the 
Electrical Review Publishing Company for 
$4.00. - 


This third edition has been thorough- 
ly revised from cover to cover and con- 
tains about forty per cent additional 
matter. Practically every section of 
the book has been enlarged and many 
have been completely rewritten to con- 
form to modern practice. The work 
was originally prepared by dividing 
the entire field of electrical engineer- 
ing into about twenty sections and 
treatmg each independently. This has 
made it possible to revise and enlarge 
each section with a minimum amount 
of trouble and without any of the 
usual limitations. In addition to the 
changes already mentioned many new 
tables and other valuable data have 
heen added. 

—_—__><-¢@_____ 
Union Elevated Loop Power Troubles. 

Through a remarkable series of acci- 
dents the power house of the Union 
Elevated Railroad, at Market and 
Charles Strects, Chicago, was com- 
pletely put out of commission during 
the early morning rush hour on No- 
vember 3. This station supplies power 
to the Union Loop used by the four 
elevated railroads of Chicago and has 
an equipment of three engine-type gen- 
erators of 1,500 kilowatts each and one 
similar generator of 1,600-kilowatts 
rating. 

It has been the custom to overhaul 
completely one of these generating 
units each summer. This was done 
last July, but the extensive repairs 
found necessary were not yet com- 
pleted. On October 24 the second unit 
was put out of commission by the 
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short-circuiting of several armature 
coils, presumably from continued over- 
load, as the station is taxed much over 
its rated capacity to provide for the 
heavy rush-hour service. Arrange- 
ments were made with the South Side 
Elevated Railroad to supply power to 
one of the four sections of the loop. On 
November 1 it was found that the en- 
gine of the third unit had developed a 
loose crank pin, so it was shut down and 


a second section of the loop carried by 


the South Side road. At 6:20 a. m. on 
November 3 the fourth and last unit 
was thrown out of service by the burn- 
ing out of three of its armature coils. 

As the other elevated railroads could 
supply but little extra power beyond 
their own needs, it was necessary to 
reduce the number of trains using the 
loop from forty-two to twenty-nine. 
Arrangements were also made to have 
the Metropolitan Elevated supply 
power to one section temporarily and 
the Chicago Railways Company the 
fourth section along Van Buren Street, 
along which it fortunately had four 
spare feeders from its substation at 
Van Buren and Jefferson Streets. By 
the following day several more trains 
could be run around the loop. On No- 
vember 5 one of the generating units 
had been put back into commission 
and the regular service resumed on the 
loop. On November 7 a second unit 
had been repaired sufficiently to be 
placed into service again and on No- 
vember 9 the third unit was added, so 
that the emergency arrangements could 
be dispensed with. 

Plans are now being considered for 
increasing the capacity of the plant by 
installing one or more rotary conver- 
ters of 2,000 kilowatts each, the power 
to these to be supplied by the Common- 
wealth Edison Company. 

——_— »--e__—_— 

John S. Lawrence, special master in 
the equity suit of the Real Estate Trust 
Company versus The Michigan Lake 
Superior Power Company, has issued 
notice that all creditors of the Power 
Company are required, before January 
20, 1911, to present before him at 
Grand Rapids, Mich., full and itemized 
statements of all claims against that 
corporation. Such statements shall be 
duly verified and show the claim is se- 
cured and by what form of security. 
Where any claim is disputed, objec- 


„tions must be filed by February 20, 


1911. 
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FINANCIAL REPORTS OF ELEC- 
TRICAL COMPANIES. 


MASSACHUSETTS ELECTRIC. 
The Massachusetts Electric Company 
has issued its statement for the quar- 
ter ended September 30, compared as 


follows: 1910. 1909. 
GroSS $62 ese ss ae hacen $2,741,764 $2,627,877 
Expenses ....-.ceeeenecees 1,434,626 1,290,899 
NEU 22924 sae eee ek ees 1,307,138 1,336,978 
Charges and taxes........ 459,512 432,374 
Surplus’ «4.45 .9edaesseee es 847,625 904,603 


The Massachusetts Electric Com- 
pany’s fiscal year ends September 30, 
and we therefore give the figures for 
the twelve months ended September 
30, compared as follows: 


1910. 1909. 

(STOSS sssesesssoco etedaweSe $8,560,949  $8.051,319 
EXpenSeS.... sewer e cece nee 5,360,295 5,147,361 
Net ..... er Oe ree 3,200,654 2,903,958 
Charges and taxesS......... 1,792,936 1,778,128 
Surplus  <2204¢2 ee rentes, 1,407,717 1,125,829 
Preferred @ividends........ 95,544 42,569 
Surplus: ...,seessssessoses 1,312,173 1,083,260 
Reconstruction written off. 268,992 103,834 
SUrpIMS: yee eesnwe reve be 1,043,181 979,425 


NEW ENGLAND TELEGRAPH AND 
TELEPHONE. 

The New England Telephone and 
Telegraph Company has filed with the 
Massachusetts Highway Commission its 
annual statement for the year ended 
June 30, 1910, compared as follows: 


1910. 1909. 

Gross ....... ae penne $12,225,332 $11,031,289 
Expenses .....c.eeeeeeoeee 8,885,418 8,306,473 
INGE oaie eae aa eae es 3,339,914 2,724,816 
Other income........+-eee- 03,052 260,004 
Total net cece vce ues hoes 3,642,967 2,984,821 
Charges  a.uie eli eeses ees 120,531 161,035 
Balance 66sec tiene eae 3,522,436 2,823,786 
Dividends ......... ne re ET 2,898,477 2,194,639 
Surplus ......-- ce eeeeee 1,223,959 629,147 


MONTREAL STREET RAILWAY. 

The Montreal Street Railway Com- 
pany has issued its report for the year 
ended September 30, 1910. The in- 
come account compares as follows: 


1910 1909. 
ÈroSSs erran beatin se NS $4.352,551 $3,874,838 
Expenses ....essserseceseo 2,455,301 2,255,019 
Net- oc ecaeeesa o ae kaa 1,897,250 1,619,819 
Interest from M. P. & [.... 85,878 55,606 
Total income ......+eeees 1,983,128 1,675,425 
Charges and ta@xes....-...- 507,978 445,749 
Surplus ..eceeeee eee rere #1,475,150 1,229,676 
Dividends ....-ee eee eee eee 1,000,000 976,332 
Balante v.evcccecceccerece 474,150 253.344 
Insurance and conting. fd. 275,000 200,000 
Surplus ...ecee cece ee eees 209,150 53,344 


*Equal to 14.75 per cent on $19,000,000 capital 
stock, before charging out insurance and con- 
tingent reserves, as compared with 12.29 per 
cent earned on same stock in previous year. 


DETROIT UNITED RAILROAD. 

The report of the Detroit United 
Railroad Company for the month of 
September and nine months ended Sep- 
tember 30, 1910, compares as follows: 


1910 1909 
September BroSS s.s...sereese $ 846,297 $ 751,818 
Expenses ...ccce reese eeeeee 540,051 477,851 
September net ....++e--eees aa he 

her income ...ssesesesecse : Af 
rol income ....- ees eeces 817.390 285,720 
Charges and taxeS......-++- 178,802 158,124 
September surplus ....---- 138,588 127,606 
Nine months’ 8TOSS....++.-+- 7,027,978 5,963,421 
EXpenSeS ..cc cece eee cee reece 4,485,425 3,702,522 
Nine months’ net....---ee.-- 2,542,553 2,269,899 
Other INCOME ss.ssesreseret> 113,297 108,206 
Total Income ....ceeee eee 2,655,760 2,369,105, 
Charges and taxes.....eeee- 1,511,120 1,409,507 
Nine months’ surplus....--. 1,144,640 959.598 
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METROPOLITAN STREET RAILWAY. 

The New York Public Servie Com- 
mission has issued a report of the re- 
ceivers of the Metropolitan Street Rail- 
way Company for the quarter and 
twelve months ended June 30, 1910, 
compared as follows: 


April 1-June 30: 1910. 1909. 
GOSS) 6 ogists eE eee een $3,317,191 $3,324,166 
Expenses and taxes....... 2,934,759 2,216,995 

Nët voere ces sees wate 2,432 1,107,171 
Other income .........+.06 43,117 35,647 
Total income ..........-+- 425,549 1,142,818 
Charges ....sssssesesseo.se 653,017 646,179 

Surplus. seers sa neeaae t227,468 496,638 

July 1-June 30: 

Gross: dueco sade reei iia 13,217,117 13,198,786 
Expenses and taxes....... 10,461,426 .....-.. 
Cl! E EO E A E 2,755,691 — asseses 
Other income ...........+. 186,839 .......- 
Total income ..........065 2,942,531 2,344,615 
PCNATBES ..cccccscseestces 2,608,118 2,689,915 
SUPDIUS: serres canai siopa 334,412 t345,300 
tDeficit. *Does not include interest on $12,- 


500,000 general and collateral trust five-per-cent 

bonds; $16,604,000 refunding four-per-cent bonds; 
ea Metropolitan Crosstown five-per-cent 
onds. 


HUDSON AND MANHATTAN. 

The New York Public Service Com- 
mission has issued a report of the Hud- 
son & Manhattan Railroad, for the 
quarter and twelve months ended June 
30, 1910, compared as follows: 


April 1 to June 30: 1910 1909. 
GrOSS- sioa eo nae BAe eT aS $641,581 $205,208 
Expenses and taxes....... 292,976 145,909 

6b ore T a eames 348,605 59,299 
Other income ............. 243,394 181,285 

Total income ........... 591,999 240,584 
CHATEES “k6acireketeeecreres 574,698 165,184 

Surplus ste cues ve save seis 17,301 - 75,899 

July 1 to June 30: 

GrOSS) cise bese ei ien 2,237,459 743,702 
Expenses and taxes....... 1,181,435 ETE 

Nét cusan rs iere uneak 1,056,023 — .essssss 
Other income ...........6+ 82,656  .ssesese 

Total income ........... 1,938,679 724,264 
Charges «2k eekewks bee ee ass 1,919,389 659,893 

Surplüs sh0pyuae shaves eas 19,289 64,370 


WEST PENN TRACTION. ; 
The statement of the West Penn 
Traction and subsidiary companies for 
the nine months ended September 30, 
follows: 


Net earnings after expenses and taxes. .$698,186 


Other ANCOME. s4060s8 oie aadeas wee els 48,690 
Total income 4 sscesa sews iterata wes $746,676 
Interest ccs hee he wh eee POS A A 345,949 
Balance: scones aa e ta ce eee ees $400,727 


Five per cent, on West Penn Rys, pfd.. 103,125 
Two per cent, on $3,200,000 com. stock.. 48,750 


Balance... sai0i62 20s iawn econ A aes eae $249,052 
Six per cent, on pfd. stock West Penn 
Traction 2 4 64.26000 caw ase scna ee Eaa 73,125 
Siurplas spece shea aaawe a sera es $175.927 
BROOKLYN RAPID TRANSIT, 

The New York Public Service Com- 
mission has issued a report of the 
Brooklyn Rapid Transit system for the 
quarter ended June 30, 1910, com- 
pared as follows: 


1919. 1909. 
QTOSSI. aiaa ea e a NA aS $5,572,257 $5,284,481 
Expenses and taxes. 3,587,250 3,794,492 
IN Obi a an e E ei ele aleve EASE 1,985,007 1,489,989 
Other income ........... 96.299 95,137 
Total Income .........+.6. 2.981.307 1.585.126 
SC HATE OS 66084 wath ee eenia 198,451 118,446 
Surplus ......66. ele aese 509,262 252,874 
April 1 to June 30: 
In the above statement inter-com- 


pany transactions involving duplica- 


tions have not been eliminated. 
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AMONG THE CONTRACTORS 


AND SUPPLY MEN 


To know what is going on among the men 
who do things and those who supply the mate- 
rial for the doing is always interesting. The 
actual happenings of the day with the contrac- 
tors and the men who furnish them with supplies 
of all kinds, accurately reported from all parts 
of the country, is the object of this department 


NED MOSHER, of Old Town, Me. 
has entered into the electrical con- 
tracting and supply field. 

SCHWARTZ & JOHNSON, of Pekin, 
Ill., recently formed a partnership and 
started on electrical supply and con- 
tracting business. 

THE JOHNSON ELECTRIC COM- 
PANY, of Omaha, Neb., was awarded 
the contract for wiring the new 


County Building, in that city, at a price 


of $11,262. 

THE STEUBEN ELECTRIC COM- 
PANY, Steubenville, Ohio, has been 
established by R. B.- Maxwell. The 
company will do a general wiring, sup- 
ply and contracting business. 

THE SOUTHERN ELECTRICAL 
SUPPLY COMPANY, Waycross, Ga., 
has been awarded the contract for 
electrical work in the Sunday school 
annex of the Methodist church of thet 
town. B. 

THE WHITEHALL ELECTRIC 
COMPANY, Westerly, R. I, bas 
opened a new store at No. 42 Main 
Street. Part of the new store has been 
fitted up as a stock and work room, 
so that the company is especially fitted 
to take care of contracting work. 

THE SYRACUSE ARMATURE 
ELECTRIC EQUIPMENT COMPANY. 
with the principal office at Syracuse. 


N. Y., has been incorporated to do elec- 


tric work of every description, both 
as electrical engineers and jobbers. 
The concern will also deal in elec- 
trical dynamos. The capital is $15,- 
000 and the directors are: J. J. Hen- 
nessey, E. A. Capalsefalo and D. K. 
Spier, all of Syracuse. T. 
THE ELECTRIC SUPPLY COM- 
PANY, Columbus, O., has secured the 
contract for electric work gn the new 
high-school building at Delaware, 0.. 
and is also completing a number o- 
other municipal contracts. The com- 
pany also furnished and installed elec- 
trical equipment of the new State 
Hospital at Lima. The officers of the 
company are: C. C. Slater, president: 
W. H. Sharp, vice-president; J. 
Henry, secretary and treasurer. 
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New Electrical and Mechanical Apparatus and 


A New Electric Range. 

The kitchen equipped with electric 
heating devices is a ‘‘model kitchen,’’ 
free from smoke, ashes, gas odors, fire 
hazard from naked flames, prostrating 
heat in summer time, delays waiting 
for the kindled fire to burn, nuisance 
of matches, etc. The bustling house- 
wife of the present day gladly adopts 
devices which add to her convenience 
or enable her to prepare food in a more 
sanitary manner. Electric heating de- 
vices mark a great stride forward in 
both respects and are being widely 
adopted. 

The domestic electric range recently 


Appliances. 


range. A turn of the snap switch turns 
on the heat instantly at full intensity, 
while another turn cuts it off and so 
permits the elimination of any expense 
for current when the stove is not actu- 
ally in use, without incurring a delay 
in getting it into operation again. The 
two larger stoves are provided with a 
switch which admits of a three-heat 
regulation, thus making it possible to 
get a low, moderate or high heat as 
conditions may require. The three 
stoves permit cooking one, two or three 
things at once. 

The combination oven and broiler is 
commodious, being 18 inches by 18 


GENERAL ELECTRIC COMPANY'S ELECTRIC RANGE. 


perfected by the General Electric Com- 
pany is a decided advance in the right 
direction. It is patterned after the 
ordinary gas range and cooking can be 
done with it as quickly as with gas or 
coal, due to the fact that the heating 
elements are made of calorite, a new 
alloy discovered after years of scientific 
Investigation in the research labora- 
tories. | 

There are three disk stoves on the top 
of the range designed to be used in the 
Same manner as the burners of a gas 


inches by 12 inches, and ample for the 
needs of a large family, and is provided 
with heating units at both top and bot- 
tom. By removing the ceiling plate of 
the oven, the top heating element of the 
latter is exposed and may be used as 
an overhead radiant broiler, or for the 
purpose of producing a pronounced 
browning of pies, biscuits, roasts, ete. 
The ceiling plate can be used as a shelf 
to support the broiling pan at the 
proper distance below the heating ele- 
ment. The slide supports on the side of 


the oven permit vertical adjustment of 
the broiling pan and oven shelves, and. 
also the use of several shelves at once. 
The broiling pan (which is furnished: 
with the range) is also suitable for use 
as a roasting pan. The stoves, broiler: 
and oven have independent controlling: 
switches. It is not necessary to use & 
thermometer with this oven, as the- 
temperature attained at the various. 
positions of the switch for the inter- 
vals of time stated in the instructions: 
accompanying the range will be best 
suited for each individual case. 

The space between the stove top and’ 
the oven is heated indirectly from the- 
oven, broiler and stoves, and so makes- 
a convenient plate and food warming: 
closet. 

To increase the usefulness of the: 
range two additional outlets are pro- 
vided for individual electrically heated’ 
devices; one being an outlet for a per-. 
colator, etc., of one heat and not over: 
600 watts, the other an outlet for a grid 
or other three-heat electric device, a: 
three-heat switch being mounted on the: 
range for its control. 

The circuits to each part of the range- 
are separately fused by a double-pole- 
fuse block, while a main fuse of sixty- 
ampere capacity protects the entire- 
range. The wiring is arranged for 
either two-wire or three-wire connec- 
tion. 

The range is of sheet-metal construc-- 
tion throughout, made in a workman- 
like manner and finished with nickel 
trimmings. 

The oven door is of the spring drop: 
style and is provided with a substantial 
and effective latch. 

_——_s-o______ 
Westinghouse Electric and Manufac- 
turing Company Gets Contract. 

Advices from Pittsburg state that 
the Westinghouse Electric and Manu- 
facturing Company has received con- 
tract from the Boston & Maine Rail- 
road for the complete electrification ^f 
the Hoosac Tunnel under the Hoosac 
Mountain, in Massachusetts. Work is. 
to be started at once on the improve- 
ment, with the expectation of having 
it in readiness for service early in the- 
spring. This contract involves more-; 
than $1,000,000. 
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Commercial Vehicle Run in New York. 

Out of forty entries in the First 
Commercial Vehicle Run held in New 
York City, twenty-four were electrics 
and seventeen of these General Vehicle 
machines. Private owners showed their 
-interest in this public-spirited event 
by entering twenty machines, only one 
being of the gasoline type, however, 
and the results showed, at least to the 
men following the run, that there is 
absolutely no question of the wonder- 
ful reliability and consistent perform- 
ance of the electric machine. 

The Central Brewing Company en- 


tered its oldest machine. Mary Ann, - 


nine years old. 

The New York Edison Company en- 
tered five machines, as follows: The 
1,000-pound lamp wagon averages 
about forty miles per day, making about 
thirty-five stops and delivering from 
800 to 900 lamps between eight in the 
morning and five in the afternoon. It 
has not lost a day since being put in 
commission, January 7, 1910. 

The 2,000-pound repair wagon is 
used by the Overhead Line Depart- 
ment, carrying both material and men, 
averaging p5 miles daily, although 
often doing from 45 to 50 miles. This 
truck has lost no time since purchased 
in July, 1909. 

The two-ton truck is used in han- 
dling important freight between sta- 
tions and averages about forty miles 
per day. 

The 3.5-ton, equipped with a hoist, 
is used in setting poles and has re- 
cently completed placing 192 on the 
Grand Concourse and has established 
a record, having handled five poles per 
hour. 

Last winter this truck was used for 
a most unusual work, that of thawing 
water pipes. In one case it saved the 
shut-down of a factory after the owner 
had spent about $1,000 trying to get 
his water mains cleared. 

The five-ton truck is used by the 
Underground Cable Department, being 
equipped with a winch, and has pulled 
as high as 4,000 feet a day of heavy 
cable (about twelve pounds per foot). 
Lengths handled are sometimes over 
650 feet long. No figures are needed 
to show the wonderful economy of the 
power truck in work of this kind, and 
certainly no application of power can 
be smoother or more accurately con- 
trolled than that obtained from the 
eleetrie motor. 
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The five-ton machine of the Brook- 
lyn Edison Company is also a cable 
machine and has been used for some 
time, particularly in connection with 
Coney Island distribution. This truck, 
during one of the periods of heaviest 
load, made a total of fifty-four miles 


“MARY ANN.” 


in one day. On other days mileage is 
lower, the power being used for cable 
hauling. 

The Apmann & Meyer 2,000-pound 
bread wagon averages about 36 to 38 
miles daily and the same driver is 
now doing nearly twice the work for- 
merly done with horses. In fact, in 
removing this truck from service for 
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miles a night, and has proved a most 
profitable investment. 

The Guinness Stout wagon of Alex. 
D. Shaw, has replaced four horses. 
This truck, due to its original body 
design and handsome lettering, was 
one of the ‘‘show pieces” of the run. 

The 2,000-pound General Electric 
machine is used in special delivery 
work, and although its mileage is low— 
twenty-eight miles daily—it required 
the introduction of two light horse 
wagons to take care of customers in 
the usual fashion, simply because 
horses cannot cover the ground as rap- 
idly as the power vehicle. 

The five-ton truck of the Central 
Brewing Company does from 35 to 38 
miles daily, handling a load of fifty 
half-barrels. l 

The 1,000-pound machine entered by 
the General Vehicle Company in the 
Transfer Class, handled its sixty-five 
miles’ run very readily with a full load 
and after the finish it officially made 
a total mileage of 87.6 without ex- 
haustion, proving that the electric is 
readily equipped to negotiate all the 
mileage that can be done commercially 
in a working day. 

Similarly the 3,000-pound furniture 
wagon chassis entered by the General 


TRUCK OF THE EDISON ELECTRIC ILLUMINATING COMPANY OF BROOKLYN. 


the run, it was necessary to use two 
horse-drawn teams in its place, mean- 
ing two drivers in place of one. 

The Borden Condensed Milk wagon, 
a 3.5-ton machine, is used in handling 
about 250 cases of bottled milk daily. 
This truck does about thirty-eight 


Vehicle Company, showed a good mar- 
gin over and above the sixty-five Tê- 
quired, although no run-out was made. 

A brief résumé shows that evel? 
standard General Vehicle truck of re- 
cent design made a perfect score on 
both days and that those which did 


ee 
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require additional power were those 
taken from. active and satisfactory 
service, but with battery capacity in- 
adequate for the mileage laid out as 
the test run, greatly in excess of usual 
working needs. 

The two entries of the United Elec- 
tric Light & Power Company, one a 3.5- 
ton cable truck and the other a 2,000- 
pound repair wagon, are standard 
vehicles with electric-light companies 
generally and are two of the ten re- 
cently purchased from the General 
Vehicle Company. 

—— ea 
A Waverley Display at Night. 

The Indianapolis Trade Association 
entertained a number of out-of-town 
buyers recently with a great industrial 
parade given at night, which was wit- 
nessed by fully 150,000 people. 

The automobile industry of the city 
was well represented, although the po- 
sition accorded it in the parade did not 
indicate a just appreciation of its im- 
portance on the part of the manage- 
ment. The people, however, showed 
their appreciation of this feature of the 
pageant by the applause they gave it. 

The display of the Waverley Com- 
pany, illustrated herewith, caused much 
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Single-Phase Motor Starters. 

The single-phase motors in use have 
usually been of very small capacity, 
but the development of the self-start- 
ing type of motor has made the use of 
large motors, starting with partial load, 
However, 


practicable. the starting 


SINGLE-PHASE MOTOR STARTER. 


current is very large and the line dis- 
turbances that result are especially un- 
desirable on lighting systems. ' 

To prevent such occurrences and pro- 
vide a serviceable apparatus for start- 
ing, the Cutler-Hammer Manufacturing 
Company of Milwaukee has developed a 


WAVERLEY ELECTRIC AUTOMOBILE ON FLOAT. 


spontaneous applause. Its delicacy and 
simplicity seemed to appeal. A large 
automobile truck bore a framework in 
outline decorated with flowers and 
made brilliant with rows of electric 
lights, displaying an electrically lighted 
electric automobile. 


primary resistance starter for single- 
phase self-starting motors. 

This starter, shown in the accom- 
panying illustration, has been specially 
designed to meet the requirements of 
alternating-current motors. 

The resistance is of the ventilated 
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tubular type, so arranged as to elimi- 
nate the effect of inductance and pro- 
vide the highest possible power factor 
obtainable in starters of this type. 

A hub spring attachment prevents 
an operator from leaving the lever on 
an intermediate contact, while it is held 
in the running position by a spring 
pawl, which engages a notch in the fan 
tail of the lever. 

The standard apparatus is made for . 
110 and 220-volt circuits, sixty and 
133 cycles, in sizes up to thirty-five 
horsepower. When desired the starter 
is equipped with no-voltage release, 
which trips the latch holding the lever 
and allows it to return to the starting 
position in case of failure of current. 


Guarantee Electric Oompany Enters 
Supply Business. 

The Guarantee Electric Company, 
Chicago, Ill., was organized September, 
1899, and thereafter for a few years 
occupied small quarters at 131-139 
South Clinton Street. In Septem- 
ber, 1901, having outgrown these 
quarters, the company was compelled 
to move into a larger home on the 
corner of Adams and Clinton streets. 
The growing process continued, and 
during the early months of this year, 
having secured possession of the prop- 
erty on the southwest corner of Van 
Buren and Clinton streets, the Company 
erected a handsome modern building, 
with traveling cranes, and in every way 
most admirably adapted to its needs. 

In the early days second-hand motors 
and dynamos, and a few specialties com- 
prised the line. Later a second-hand sup- 
ply department was opened. The Com- 
pany continued with these lines, and its 
general electrical repairing, in which 
field it has won a well-known reputa- 
tion, gradually adding more and larger 
units to its stock, and finally handling 
new supplies. New electric cranes are 
necessary to handle the heavy units. 

The latest machinery is installed in 
the shop for rebuilding electrical units 
and switchboards, and in the supply end 
the second-hand line has been replaced 
by a complete new stock of all of the 
many articles popularly known as elec- 
trical supplies. Such growth has only 
been possible through the support of 
many satisfied customers. 

In the supply department the right 
prices and the quickest possible delivery 
count. In the machine department every 
unit is tested under full load before 
shipment and is guaranteed for a year. 
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A New Rotary House Pump for Auto- 
matic Water Supply. 

A new type of house service pump 
has recently been introduced into this 
country from Germany, where it is in 
extensive use and has been operating 
successfully for several years. The 
pump is the invention of Herr Wil- 
helm von Pittler, of Berlin, Germany, 
and the American rights, including 
those for the controlling apparatus and 
other accessory devices, have been se- 
cured by the Rotary House Pump Com- 
pany, with offices at 103 Park Avenue. 
New York City. 

The pump consists of a rotating cyl- 
inder or drum of bronze, rigidly se- 
cured to the shaft and revolving be- 
tween two end cams having parallel 
curved faces. The cylinder has rec- 
\angular slots in its surface, which are 
machined out parallel to the axis and 
eontain sliding vanes. The whole is 
inclosed in a casing containing ports 
which connect the pumping chambers 
with an outlet and inlet. The two end 
faces of the rotating cylinder are plain 
surfaces, perpendicular to the shaft. 
The end cams have special surfaces, 
which form a series of working cham- 
bers arvund the shaft at either end of 
the rotating cylinder. The ends of the 
vanes enter these working chambers by 
reason of the cam surface at the oppo- 
site end. There is a port in the casing 
over the first part of each working 
chamber connected to the inlet. As a 
vane moves under this port, water is 
sucked in between the rotating cylin- 
der and the cam, to be discharged 
through a second port at the other end 
of the chamber and so to the discharge 
pipe. While the vane is under either 
port, it is moving axially, and is sub- 
jected to equal pressures on each side; 
between ports the surfaces of the cams 
are parallel to the ends of the rotating 
eylinder and the vane has no axial 
movement. In other words, there is 
no sliding of the vanes in the cylinder 
except when they are under open ports. 
and therefore submitted to equal pres- 
sures on both sides. Whenever the vane 
is under load and pushing the water 
forward in the pumping chamber, it is 
moving along the flat part of the cam 
head, while it rotates with the cylinder. 
hut does not slide in the same. 

If perfectly clear wate> was at all 
times being drawn in and discharged 
from the Pittler pump, solid vanes 
would give satisfactory service. But 
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average practice shows that nearly all 
water contains grit or solid matters of 
some kind, which causes a certain 
amount of wear on the ends of the 
vanes butting against the cam heads. 
The pump is constructed, for this rea- 
son, with vanes divided through the 


ROTARY HOUSE PUMP. 


center. Pressure is introduced between 
the two halves by leading a small chan- 
nel from the discharge to a groove, 
which entirely surrounds the rotating 
eylinder. By this means, the vanes are 
kept always in contact with the cams 
at either end and the wear on the ends 
of the vanes is automatically taken up, 
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deliver water, depends on the size of 
the motor and the strength of the ma- 
terials of which the pump is construct- 
ed. In other words, the pump will de. 
liver against heads of very wide lim- 
its by simply coupling it to the proper 
sized motor. 

The lubrication is entirely automatic 
and as reliable as that of standard elec- 
tric motors, as it 1s only necessary to 
lubricate the shaft which runs in ring 
oiling bearings of ample dimensions. 
There being no valves or stuffing boxes, 
the pump is reliable during continuous 
operation and will not dry out if al- 
lowed to remain idle. 

The pump is applicable to all classes 
of pumping work combining the advan- 
tages of rotary action as with turbine 
or centrifugal pumps with the posi- 
tive delivery of a displacement or pis- 
ton machine. 

The apparatus is entirely self-con- 
tained and consists of an electric mo- 
tor, direct connected to a rotary pump. 
Above the pump (or in some types un- 
derneath) is a small pressure chamber 
or reservoir partly filled with air, 
which is compressed by the pressure of 
the water from the pump. At the top 
of the air chamber an automatic switch 
is actuated by means of a diaphragm. 
which throws in or cuts out the cur- 
rent, depending upon this pressure. 
The automatic switch is adjusted to 
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DIAGRAM OF PUMP. 


maintaining the efficiency of the pump. 

The Pittler rotary pump is designed 
for direct connection to any type of 
electric motor, doing away with belts 
or gearing. The light moving parts 
have little inertia or starting friction 
and require no excessive power at start- 
ing. They also eliminate the necessity 
for heavy foundations. The head, 
against which the pump is desired to 


operate between any two given pres- 
sures, starting the motor at the lower 
one and stopping it at the upper nf, 
so that a pressure within these limits is 
maintained at all the taps and faucets 
in the building. 
—— ee 

In the wireless telegraph directory 
recently published by the government. 
1.520 stations are listed. 
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Test of 104,000-Volt Kilarc Switch. 

At the Bay Shore substation of the 
Sierra & San Francisco Power Com- 
pany is installed a Type L Kilare 
switch, built by the Bowie Switch Com- 
pany, through which passes one of the 
incoming lines of the Stanislaus Power 
Company, which supplies the United 
Railroads of San Francisco with pow- 
er. The transmission system is oper- 
ated at 104,000 volts, one of the high- 
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any possibility of the heat of the are 
affecting the insulators. ; 

This switeh which has been in serv- 
ice for over the last three months, is 
situated in a location particularly 
severe on insulators owing to the salt 
fogs, high winds, and dust, and the in- 


sulators have not been cleaned since it 


was installed. 
To determine the ability of the switeh 
to open under load, a test was reeently 
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THE 104,000-VOLT KILARC SWITCH AT BAY SHORE SUBSTATION ON LINE OF SIERRA 
° & SAN FRANCISCO POWER COMPANY. 


est pressure at present in commercial 
use. This switch was built to handle 
at least 10,000 kilowatts, and to open 
under load. The operating parts for 
breaking the load are similar in prin- 
ciple to those of the standard Type K 
switch built by the same company. By 
the direction of motion of the blade, 
the are is first drawn upwards, away 
from the insulators, thereby avoiding 


made by loading the line with an in- 
ductive current of fifty-two amperes 
on the high-tension side, for over 9,000 
kilovolt-amperes. The switch handled 
the load without the slightest difficulty, 
and opened without causing any volt- 
age disturbance to the system, other 
than would oceur from the change of 
eurrent. There was practically no 
surge on the line, and the pressure at 
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the power house raised only 3,500 volts, 
or about three per cent maximum when 
the switeh was opened. This demon- 
strated conclusively that no material 
rise of voltage accompanies the open- 
ing to this type of horn switch. 

This is a subject which has caused 
considerable discussion by engineers, 
as sume have maintained that the open- 
ing of air switches would set up seri- 
ous oscillations in the line. This opin- 
ion is without doubt due to the use of 
air switches of improper design, where 
the break in the circuit occurs in an are 
which is ascending in nearly a vertical 
direction, and where the rupture of the 
are will oceur in such a manner that 
the ascending column of heated air will 
cause the are to reform. In horn 
switches of the design shown, it ìs a 
practical impossibility for the are to 
break in such a manner, since the ten- 
dency for the are to rise is so strong, 
that with proper inelination of the 
horns, the break will be substantially 
horizontal, and in such a manner that 
there is no possibility of reformation 
of the are, and henee there will be no 
surging. The results of extended ex- 
perience with these switches have 
shown that they will operate without 
causing material disturbance of volt- 
age, and in this respect are consider- 
ably superior to oil switches, owing to 
the high resistance of the long are, 
which greatly weakens the current be- 
‘ore the final break. 

This test was particularly severe 
owing to the highly inductive load 
which tended strongly to maintain the 
are, and to have the stored magnetic 
energy kick back on the line. 

Judging by the manner in which the 
switch operated, without doubt its 
actual capacity is far in excess of the 
rating. The photograph shows a view 
of the switch which is mounted on a 
structural steel framework thoroughly 
braced, and mounted on a steel tower. 


Great Electric-Delivery Service. ` 

The recent electric-delivery service 
installed by Gimbel Brothers, of New 
York, shows a combination of hard- 
headed business economy, progressive- 
ness and a keen appreciation of the ad- 
vertising value of swift, sure and silent 
delivery. Their initial installation cov- 
ers a total of sixty-six vehicles, thirty- 
six of which are for small-package de- 
livery, and thirty for heavier service, 
ranging in size from_two to five. tons. 
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The entire line of vehicles was built 
by the Studebaker Company, and all 
are equipped with Westinghouse mo- 
tors, controllers, main switches, charg- 
ing plugs, and receptacles. The motors 
for the package-delivery wagons are 
known as the type-V-20-A motor rated 
at thirty-one amperes, fifty volts, 1,250 
revolutions per minute. From this size 
the motors increase up to the store 
truck which is equipped with two type- 
V-30 motors rated at eighty volts, thir- 
ty-five amperes, 800 revolutions per 
minute. All motors are series-wound, 
and all are provided with ball bearings. 
The vehicles are equipped with Wes- 
tinghouse continuous-torque metal- 
drum series-parallel controllers, giving 
five speeds forward and five reverse. 

Electric vehicles have now passed 
the experimental stage and their great 
superiority over horse-drawn vehicles 
and other tractors, especially for ser- 
vice in congested districts, has been 
demonstrated. From standpoints of 
economy, speed reliability under all 
conditions, durability, cleanliness, in 
fact from almost every conceivable 
standpoint, the electrically driven de- 
livery wagon has much the advantage. 

The Gimbel Brothers’ store now has 
a delivery service second to none in 
New York City and probably to none 
in the world. The advertising value of 
these handsome vehicles traversing the 
streets of New York and the surround- 
ing cities, and towns, is incalculable. 

—— eye 


Electrical Opportunities in Bolivia. 


In the Bolivian budget for 1910 the 
following items of expenditure appear: 
89,000 bolivianos for the construction 
of new telegraph lines; 50,000 boliv- 
ianos for the reconstruction of exist- 
ing telegraph lines and the purchase 
of conductors; 115,500 bolivianos for 
waterworks and sewage works; 204,000 
bolivianos for the construction of pub- 
lic works in general. The boliviano 
is equivalent to approximately thirty- 
nine cents United States money. 

The Bulletin Commercial, of Brus- 
sels, of July 2, 1910, quoting from a 
report by the Belgian Legation at La 
Paz on the condition of the electrical 
industry in Bolivia, calls attention to 
the circumstance that, owing to the 
present high price of coal and other 
fuel material in Bolivia, there is every 
prospect that greater use will be made 
in the future of the abundant water- 
falls and rivers for electrical purposes. 
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New Outdoor Fixtures. 
The Elmer P. Morris Company, New 
York, N. Y., well known as manufac- 
turers of fixtures and specialties for 
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been in use at Hartford, Conn., for 
over a year. 

Another type shown as design No. 
39704 in Fig. 2, equipped for outside 


FIG, 1.—DESIGN NO. 39,702. 


outdoor lighting, has completed a line 
of ornamental brackets for tungsten 
lighting which are worthy of note. 


wiring, has been used at Mount Ver- 
non, N. Y., and in New York City. 
On both types standard  twenty-inch 


FIG. 


The illustrations given herewith 
show the results of the company’s work 
in endeavoring to provide substan- 


°,—DESIGN NO. 39,704. 


radial wave reflectors are employed. 
The old style goose-neck bracket with 
either steel or copper-hood deflector 's 


FIG. 3.—DESIGN NO. 39,767. 


tial fixtures of handsome appearance. 

In design No. 39702 shown in Fig. 
1 the wires are completely enelosed, 
and the lamps may be series or multi- 
ple. In the type shown series lamps 
were used, and a large installation has 


shown in design No. 39767 Fig. 3. The 
insulators can be furnished as shown 
or in an upright position. P 

The various combinations shou 
meet the requirements of almost DY 
central station. 


November 12, 1910 


New Exide Battery Depot. 

In 1902 the Electric Storage Battery 
Company opened its first Exide Depot 
in Boston, the object being to provide 
its customers with convenient facilities 
for securing batteries, battery parts 
and battery-expert attention, and this 
at the shortest possible notice, so that 
the time in which the car was out of 
commission would be reduced to a 
minimum. The depot has had the 
effect, also, of avoiding delay in tran- 
sit as in the case of shipping direct 
from the factory to the customer, 
breakage in transit due to rough han- 
dling being entirely eliminated. 

To meet the increased demand for 
Exide batteries in a manner mutually 
satisfactory to both the customer and 
itself, the Electric Storage Battery 
Company, during the early part of the 
year 1910, removed its Exide Depot to 
789 Tremont Street, securing quarters 
sufficiently large to provide for the 
same proportional increase as in the 
past. The increase in floor space in 
the new quarters is 100 per cent; the 
increase in expert labor employed is 166 
per cent; the increase in capacity of 
the new station is 125 per cent; the 


ELECTRICAL REVIEW AND WESTERN ELECTRICIAN 


An Instantaneous Water Heater. 

The accompanying view shows a new 
and useful device, recently placed on 
the market by the National Stamping 
& Electric Works, of Chicago, in the 


INSTANTANEOUS WATER HEATER. 


way of a portable, instantaneous water 
heater, simple and efficient in construc- 
tion, neat and attractive in design and 
finish. 

The heater is finely finished in nickel 
and answers a long-felt want for in- 
stantly heating water in small quanti- 
ties. It can be installed anywhere, is 


INTERIOR OF EXIDE BATTERY DEPOT. 


Increase in stock carried is 150 per 
cent. 

The storage or garaging of a car can 
be obtained in the same building. A 
view of the charging room is shown in 
the accompanying illustration. 


attached to an ordinary light socket 
and will operate on any lighting circuit 
with either direct or alternating cur- 
rent. 

One of the features of this heater is 
that a small quantity of water is heated 


nen 
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in less than one-half minute. The wa- 
ter does not come in contact with the 
heating elements, and is discharged per- 
fectly pure and clean. 
eea a 
A Combined Safety and Slack Strap for 
Linemen. 

The combined safety and slack strap, 
which has been devised by Mathias 
Klein & Sons, of Chicago, and which is 
here illustrated, is so arranged as to 
allow the lineman to work with a min- 
imum of appliances. 

While the ordinary safety belt allows 
the workman to work free-handed and 
in safety, he finds it necessary to use 
a comealong in connection with it. 
With this combined strap, slack wires 
may be pulled up as indicated in one of 
the accompanying illustrations. An- 
other of the drawings shows the device 


VIEWS OF COMBINED SAFETY AND SLACK 
STRAP FOR LINEMEN. 


as a safety strap, while the third shows 
the combination roller buckle. 

It will be noticed that the free snap 
is of the roller type and the free end 
of the strap is guided by the roller 
buckle making a powerful pulling de- 
vice. By throwing the tongue of the 
buckle into any one of the holes along 
the strap, the load can be held at any 
desired position. 

— eo -_ 

A trolley clamp which was recently 
placed on the market by the Westing- 
house Electric & Manufacturing Com- 
pany embodies a number of quite radi- 
cal improvements. 

The swivel joint used permits the loss 
to be screwed up tight to the stud. This 
keeps out moisture and prevents corro- 
sion and wear of threads. The two side 
caps are absolute duplicates so that the 
clamping pressure is always uniform. 
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(Special Correspondence.) 


TLoxpbox, Octornrr 29.—At its weekly meeting on Tuesday, the 
‘London County Council, after a long discussion, sanctioned 
schemes for new tramways, the cost of Which will amount to 
nearly $2,500,000. The cause of such a long debate was that in 
several parts of London tramways are strongly objected to, various 
Borough Councils exercising the veto which they possess, to ob- 
struct the due development of tramways in London. On the other 
hand, the debate was still further lengthened by the complaints 
of a section of the Council that sufficiently rapid progress is not 
being made in “tramming’ London. It was pointed out that 
whereas in Buenos Ayres the population is carried by the tram- 
ways 282 times in the year, in Glasgow, 222 times, and in Man- 
chester 172 times. in London eighty-six was the figure. Undoubt- 
edly the County Council is suffering severely at the hands of the 
Borough Councils which, in 1900, was given an absolute veto as to 
the method of traction which shall be adopted in their respective 
districts. Since those days the views of the Council have pro- 
gressed towards a distinct liking for the overhead system, owing 
to the lower cost, but the Borovgh Councils think they ought all 
to be served alike and the expensive conduit system installed all 
over London. Apparently the County Council will be driven to 
appeal to Parliament to take away the veto given somewhat light- 
heartedly to the Borough Councils in the early days of London 
tramway development. 

It is announced that the new telephone lines between Paris and 
London will be open for public use at the end of November, and 
that two others will be in operation next spring. With these lines 
in operation, it is expected that 400 conversations per day can be 
carried on. It is further announced that the Paris-Madrid_ tele- 
phone line, 900 miles long, will be ready by the end of 1911. 

Edgar Allen & Company of London have just turned out a tram- 
way layout 346 feet long for a. tramway depot of the Leeds Cor- 
poration. It consists of twenty-seven tracks into the depot, each 
of thirty-five-foot radius from the main track. 

The electric lighting of streets in London is again occupying 
public attention. In the City of London further experiments are 
being carried out with flame-are lamps, the standards being placed 
in the center of the roadway in one experimental stretch and re- 
moved from the pathways. Not very far away, in Holborn, a good 
deal of the usual wrangling has been going on as to the relative 
merits of gas and electricity, and after almost deciding in favor 
of gas, the Council has been influenced by a deputation of large 
shopkeepers. The result is that a competitive experiment is to be 
carried out, side by side, in one important thoroughfare, by the 
gas and electric lighting companies. G. 


CONTINENTAL EUROPE. 


(Spectal Correspondence.) 


Paris, NOVEMBER 8, 1910.—We are now able to give some 
additional details about the new central stations which are to be 
built for the supply of Paris, according to the contract which was 
passed between the City and the new company known as the 
Compagnie Parisienne. This company is formed of the United 
electric plants and the Schneider-Wilde syndicate. The construc- 
tion of the new sections will be commenced very shortly, and 
ope of them will be located at the suburb of St. Ouen and the 
second at Issy. The same kind of groups will be used for both 
these plants and orders have been already placed for them. Such 
groups consist of a steam turbine coupled to a two-phase 10,000- 
kilowatt alternator working at 12,300 volts. On the same shaft 
are mounted two 220-volt direct-current generators for exciting 
and station circuits. Five of the turbines are of the Brown-Boveri 
type and these five groups have been ordered from two leading 
French electrical works. 

An electric railroad is to be built in order to connect Toulouse 
with the town of Mazanect. The line will be about sixty miles long 
‘and it is expected to run high-speed express trains upon it, under 
favorable circumstances, owing to the fact that it runs for most 
of the way upon property lying off the main roads. I note the 
project for substituting electric for steam traction upon the road 
which runs from Tours to Vouvray. 

In Switzerland the construction of electric railroads and tram- 
ways is very active at present, and there are no less than thirtv- 
eight lines or branches building. Of these, nineteen were com- 
menced last vear. Among them we note the St. Fiden-Romanshorn 
electric railroad, in the region of Lake Constance, and the road- 
way upon this line is nearly finished. It is expected that the road 
will be opened for traffic before the end of this year. In the same 
region is the St. Gall-Wattwill electric road, which is also nearly 
completed. lt contains the Wasserfluh tunnel of 3.949 meters 
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length and the 120-meter Sitter viaduct. On the Martigny-Or. 
si¢tres line in the Rhone Valley region, the part between Martigny 
and Sembrancher is finished for the most part, and it is expected 
to open the line for traffic next summer. 

A power plant is to be built in order to furnish current for 
the town of Alt-Rohlau in the Karlsbad district of Austria, and the 
principal towns in the region. The contract has been passed be- 
tween the municipality and the Sodauer Kohlen Company to this 
effect, and the agreement lasts for fifteen years. An electric road 
will be built in order to make connection with the Szentendre 
station of the Budapest Railroad and Visegrad. A. DE C. 


CANADA. 


(Special Correspondence.) 


Orrawa, NOVEMBER 5.—It is said that the question of the 
“All-Red’’ cable route between Great Britain and her overseas 
dominions, is likely to become acute in the near future. It will 
probably be brought before the British public by the discovery 
that the present Atlantic cables have passed into the hands of a 
great American trust. 

Among the many subjects of legislation which the City of 
Toronto will present before the provincial legislature, at its com- 
ing session, is a bill providing for the purchase by the provincial 
government of the Bell Telephone Company. 

The slogan finally adopted by the Publicity Committee of the 
city of Ottawa is “More power than Niagara, at less cost.” This 
will be used on the committee’s advertisements, booklets and 
stationery. 

At a recent meeting of the directors of the Quebec Railway 
& Power Company, held at Montreal, satisfactory reports as to 
the Company’s progress were submitted by the officials. It Was 
shown that the Company’s stock was being taken up, in a gratify- 
ing manner, by investors in France, and there were favcrable 
prospects of an active market for it on the Paris Bourse. 

The Electric Company, of London, Ont., has submitted a propo- 
sition to the City Council, offering to sell out on arbitration on 
any reasonable basis. The proposal refers to the opinion ex- 
pressed by Sir Jas. Whitney, premier of Ontario, that it would be 
wise for the City and the Company to come to some agreement. 

It is reported that, as the Canadian Light & Power interests 
have now obtained control of the Montreal Street Railway, an effort 
will be made to purchase control of the Shawinigan Water anl 
Power Company, so as to strengthen the Canadian Company's 
position in the city of Montreal. It is estimated that it would 
cost little more than $5,000.000 to get control of Shawinigan and 
secure the neccessary majority of shares. ‘ 


MEXICO. 


(Special Correspondence.) 


Mrxico Crry, NOVEMBER 5.—The Graybill Industrial College 
of Montemorelos has just finished the installation of an electric 
power plant. J. R. Lowe is mechanical engineer of the college. 

Miguel Taboada and Eduardo Soto, of Pachuca, are having 
plans prepared for the erection of a large hydroelectric plant on 
the Laguna de Zupitlan. Transmission lines will be constructed 
to mining districts and industrial centers of that section. 

It is announced that the transmission line that is being Con- 
structed from electric power plant of the Copper Queen Mining 
and Smelting Company at Douglas to El Tigre, a distance of about 
fifty miles, will be finished and delivering power to the mines and 
reduction mills of this district by May 1, 1911. 

Good progress is being made in the installation of the 12.000- 
horsepower hydroelectric plant for the Chapala Hydroelectric and 
Irrigation Company on the Santiago River, near Guadalajara, The 
construction of the transmission lines into the mining camps of 
Hostotipaquilla, Etzatlan and other sections of Western Jalisco 
is also being pushed forward rapidly. It is expected that there 
will be a large revival in mining operation in that region when 
the electric power is available for use in operating the machinery 
of the different properties, 

Olaf Wenstrom has applied to the Federal Government for 4 

concession for the use of water of the Montezuma River for the 
operation of a hydroelectric plant that he will install thereon. 
_ What is said to be the longest electric power transmission 
line in Mexico has just been finished by the Central Mexico Lizht 
and Power Company, which is a subsidiary concern of the Guava 
juato Light and Power Company. It runs from the distributing 
station at Guanajuato to the city of San Luis Potosi, and, counting 
the distance from the distributing station to the hydroelectrie 
plant of the Company at El Duro, State of Michoacan, it has a total 
length of about two hundred miles. The new line will provide 
power for the large smelter at San Luis Potosi and for other indus 
tries of that city and adjacent territory. D. 
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COMMISSION NEWS FROM GEORGIA. 


(Special Correspondence.) 


The Railroad Commission of Georgia on November 4, heard 
the application of the Georgia Power Company for the right to 
issue $10,000,000 5-per-cent bonds and $10,000,000 of common stock. 
The Commission heretofore approved an issue aggregating $6,000,- 
000 of bonds, $3,000,000 of common stock and $3,000,000 of pre- 
ferred stock. The financial arrangements in contemplation at the 
time this issue was approved were not completed and the Georgia 
Power Company has now made financial arrangements for the 
development of its entire property. The mortgage under which 
the $6,000,000 of bonds was approved had a possible limit of $20- 
000,000 as the total issue. The mortgage under which the bonds 
were asked for the recent hearing limits the issue to $10,000,000 
so that when all of the properties are developed and the plan is 
worked out the present mortgage will only be for half the amount 
the provisions of the former mortgage would have permitted C. 
Elmer Smith, president of the Georgia Power Company and a 
corps of prominent engineers testified before the Commission. 
The plan of development under which these bonds are sought 
contemplates the development of a number of properties on the 
Chattahoochee, Etowah and Tallulah Rivers. The maps presented 
to the Commission showed the watersheds of the Chattahoochee, 
the Etowah and the Tallulah Rivers and exhibited the distribution 
system which this development involves. It will reach all the 
cities from Toccoa on the east to Lagrange and Greenville on the 
west side of the State, and from Winder, Monroe and contiguous 
cities on the south to Rome, Cedartown and Cartersville on the 
north. It is a connected development, each plant supplementing 
the other, so that any accident interfering with the supply at 
one plant, will, when the development is completed, be immedi- 
ately supplied from some other plant in the system. In connec- 
tion with this hearing an apnlication for $1,370,000 bonds ang 
$50,000 stock was made by the Blue Ridge Electric Company. It 
was explained that this last named company was to be a mere 
holding company and that as the development of the Georgia 
Power Company goes forward the bonds issued by the latter com- 
pany will be paid off and the properties pass into the Georgia 
Power Company so that when the development is completed there 
will be only one company, the Georgia Power Company with 
$10,000,000 of stock and $10,000,000 of bonds. 


COMMISSION NEWS FROM NEW JERSEY. 


(Special Correspondence.) 


The Board of Public Utility Commissioners for the State of 
New Jersey has issued a certificate of approval of a proposed 
issue by the Crosswicks Water Company of capital stock to the 
amount of $7,500 and of bonds to a like amount. 

The Board has approved of an ordinance of the Town of West 
Orange granting permission to the Public Service Railway Com- 
pany to construct and operate so much of a connection between 
the southerly track of the Public Service Railway Company’s street 
railway in Main Street and track on private right of way south 
of Main Street, as lies within West Orange. 

The Board has also approved an ordinance of the Town of 
West Orange granting to the public Service Railway Company the 
right to construct and operate street railway connections between 
the single track in Harrison Avenue and the single track in Eagle 
Rock Avenue, in the Town of West Orange. 


i IMPORTANT DEVELOPMENTS. 


(Special Correspondence.) 


TWO NEW RAILWAYS IN ALABAMA.—Papers have been 
filed with the Secretary of State reporting the incorporation of the 
Alabama Traction Company, a new street railway that will operate 
in Montgomery. The new traction company is capitalized at $1,000,- 
000, of which amount $250,000 has been paid into the treasury. The 
officers of the Company are: President, Charles G. Abercrombie, 
of Montgomery; vice-president, Charles F. Woodward, of Wake- 
field, Mass.; secretary and treasurer, John J. Flowers, of Mont- 
gomery. The stockholders are named as Charles G. Abercrombie, 
Charles F. Woodward, John J. Flowers, Henry M. Hobbie, of 
Montgomery, and B. Frank, of Montgomery. The Company will 
operate a street railway over certain streets in the city and will 
also operate two interurban lines, one connecting this city with 
Prattville, Ala., a distance of fifteen miles, and the other extend- 
ing to Wetumpka, Ala., a distance of twenty miles. An amuse- 
ment park is scheduled as one of the features to be put into opera- 
tion by the new street raiiv:> 
Birmingham will have a new street railway line. It will ex- 
tend from the western terminus of the Wylam line to the Tennes- 
see Company's new mine No. 13, which is one mile beyond Gary- 
Ensley. Articles of incorporation of the new company will be filed 
‘ust as soon as Birmingham grants a franchise for some ten or 
eleven miles of the city’s streets. The County Board of Revenue has 
already granted a right of way for all the territory asked for from 
the city’s limits at Hobson along the Gary-Ensley road, thence west 
to the Tennessee Company’s mines. The purpose of the new rail- 
road will be to develop the western part of Birmingham. The new 
road will cost about $50,000, all of which money is said to be in 
hand. The name of the new line will be the Alabama Railway & 
Electric Company. 
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LIGHTING AND POWER. 
(Special Correspondence.) 
ELLIOTT, IOWA.—R. O. Prather proposes to install an elec- 
tric light plant at this point. P: 
AINSWORTH, NEB.—The Ainsworth Electric & Power Com- 


-pany will put in a line to Lone Pine. P 


WETNER, KANS.—This city has voted bonds for $6,000 for the 
establishment of an electric light plant. P 

HURON, S. D.—An electrical expert will be employed by the 
city to investigate the street lighting question. C. 

CLARKSVILLE, TEX.—The Clarksville Light Company is 
about to rebuild its plant recently damaged by fire. P. 

WARREN, ARK.—The Warren Light and Water Company has 
increased its capital stock from $20,000 to $50,000. P, 

LIVE OAK, CAL.—The Live Oak & Encinal Electric Light 
Company is preparing to extend its line north of Live Oak. 

WILTON, WIS.—The Wilton Light & Power Company has been 
granted a franchise for the installation of a light and power plant 
in this city. C. 

NEWPORT, CAL.—The city authorities here will offer for 
sale on December 12 an electric lighting franchise covering the 
streets and alleys of Newport. 

CHINOOK, MONT.—A. S. Lohman, Thos, O’Hanlon and W. H. 
Duke have been appointed a citizens’ committee to secure the con- 
struction of an electric-light plant. C. 

DUBLIN, GA.—This city will vote on December 6 on the is- 
suance of $25,000 in bonds for the improvement of the lighting 
plant and the extension of sewers. 

DECATUR, ILL.—Powers Bros. will add a new 150-horsepower 
boiler to the power equipment in the plant of the Powers Block 
giving it a capacity of 390 horsepower. Z. 

LOGAN, IOWA.—The Omaha Bullock Public Service Company 
has been incorporated here with a capital stock of $10,000 by W. N. 
Brassington, C. J. Stoneham and G. D. Snyder. 

BLOOMER. WIS.—Power for the electric light plant of this 
place is to be furnished by the Chippewa Valley Railway and Light 
Company. The plant is owned by Martin Rasmus. M. 

PEORIA, ILL.—After erecting a new $8,000 addition to its 
building the Union Brewing Company will change its motive power 
for its big brewing plant from steam to electricity. Z. 

STANDARD, ILL.—The Berry Coal Company is having its 
mine electrified, securing power from the plant at Granville, II. 
The village is now lighted by the plant at Granville. Z. 

FOREST GROVE, ORE.—A. Q. Welch, of Portland, Ore., has 
been granted a twenty-five-year franchise for the transmission of 
power and electricity along certain streets of this city. 

SYRACUSE, N. Y.—The 300 block in South Salina Street is 
to be equipped with ornamental lights. When this has been done 
it is expected that considerable extension will follow. 

GRAND LEDGE, MICH.—The Commonwealth Power Company 
has begun the work of rebuilding its entire lighting system in this 
city. An ornamental lighting system is to be installed. 

ALAMEDA, CAL.—It is expected that a new building will 
soon replace the municipal electric plant on Park Street of this 
city. For this purpose $12,000 has been voted by the City Council. 

CHEHALIS, WASH.—The Twin City Light & Traction Com- 
pany has succeeded in floating bonds to the amount of $150,000, 
the fund to be used in erecting a power house and other improve- 
ments. 

WEBSTER CITY, IA.—This city is to have a power station 
which will be erected at a cost of $50,000. The entire equipment, 
with the exception of the water softener and one switchboard, 
will be new. 

CRAWFORD FALLS, IDA.—L. A. and N. E. Wayland, who are 
putting in a power plant here, have signed a contract to put in a 
nlant at Tamarack early next year for a company which is now 
being formed. A. 

MACON, GA.— It is announced that the power lines of the 
Central Georgia Power Company have been completed from the 
power house at Jackson to this city. The power is to be trans- 
mitted at 60,000 volts. B. 

LOS ANGELES, CAL.—The Pacific Ocean Power Company 
has purchased the electric light plant here. In addition to supply- 
ing the local consumers, Blair, Neb., and Magnolia, Iowa, will be 
given twenty-four hour service. A 

REDMOND, ORE.—The Crook County Water, Light & Power 
Company of this city has purchased the Cline Fall Power Company 
holdings, the purchase price being given as $55,000. An additional 
płant will be installed early next year. 


BRAINERD, MINN.—The Toltz Engineering, St. Paul, Minn.. 
has been awarded a ten-year contract to furnish the city with cur- 
rent. Machinery has been ordered and'it is expected to have the 
plant in running order by December 1. C. 

DOVER, DEL.—The American Light, Heat and Power Com- 
pany has been chartered with a capital of $15,000,000. The Dela- 


1014 


ware incorporators are Warren N. Akers, William J. Maloney and 
Millard C. Taylor, all of Wilmington. 


LIVINGSTON, TEX.—The Livingston Manufacturing Company 
has increased its capital stock from $2,000 to $15,000 and will make 
improvements to its electric light plant here. The Company was 
formerly called the Livingston Light Company. D 


CAMPBELLSPORT, WIS.—A new electric light plant is to be ` 


erected at this place by a party of Milwaukee men, who recently 
purchased the present plant from Richard Thomas of Milwaukee. 
The new plant will be erected on the site of the old one. M. 


CLYDE, N. Y.—The local electric light and gas plants which 
have lain idle for some eight or ten years are being rebuilt so 
that in the spring new machinery will be installed for the purpose 
of supplying the village and vicinity with electricity and gas, 


LONDON MILLS, ILL.—The Farmington Electric Light Com- 
pany has closed a contract to light the streets of London Mills and 
to sell current for commercial purposes giving twenty-four-hour 
service. A line will soon be strung from the power plant at that 
place. Í Z. 


ELKHART, IND.—A committee from the Elkhart Industrial As- 
sociation has been named to secure figures on decorative lighting 
schemes both by electricity and gas. The members are City Engi- 
neer Smith, C. M. Lounsberry, J. L. Harman and Dr. C. K. Run- 
yon, ; 

SPOKANE, WASH.—D. L. Huntington, president of the Wash- 
ington Water Power Company, anounces that his company has 
purchased 7,000 acres of land north and west of the Nine Mile, 
on the Spokane River, and is planning to build an electric power 
plant. A. > 


KINGMAN, ARIZ.—The big power plant in Kingman, with its 
two units in operation, is destined to be one of the largest steam 
generating plants on the Pacific Coast. The third unit is now be- 
ing constructed and will give the plant a capacity of 3,000 horse- 
power. 

SANTA BARBARA, CAL.—The Santa Barbara Gas & Electric 
Company has started work on a 10,000-volt line from its power 
station on Castillo Street to the ‘sub-station in Montecito, which 
will cost $10,000. The company will also build a concrete station 
house. A. 


OMAHA, NEB—The Omaha & Western Iowa Traction Com- 
pany, of Pierre, S. D., has been incorporated with a capital of 
$250,000 to construct a line to Sioux City, Iowa, by way of Council 
Bluffs, a distance of ninety miles. The cost of construction is 
estimated at $20,000 a mile. C. 


HEMPSTEAD, TEX.—It is reported that this place will be elec- 
trically lighted throughout both the business and residential sec- 
tions before the Christmas holidays. The power house has been 
practically completed, the wire lines surveyed and marked off and 
a 1,000-light plant has been purchased. 


CLAYTON, N. M.—The electric lighting and water plants of 
this place owned by Robert Ervein of Santa Fe have been taken 
over by the municipality, and an election has been called to vote 
bonds to the amount of $50,000 for the purpose of rebuilding and 
extending the systems within the next year. 


GARY, IND.—A. E. Knotts, is seeking a franchise to build 
and operate an electric light plant in this city. The United States 
Steel Corporation is now furnishing the City and private parties 
with current for light and power. If the franchise is granted it 
expected that competition will be strong. S. 


OCEANSIDE, CAL.—E. V. Griffes, manager of the Oceanside 
Gas & Electric Company has been figuring on the cost of extend- 
ing the Company's transmission system to the town of Fallbrook 
for the purpose of supplying light in that place. He states that 
the extension will probably be made at a cost of about $4,000. 


CAMP HILL, ALA.—In a special election held here to decide 
on a bond issue for electric lights, the bond issue was carried. 
The town has an option on a water power on Sandy Creek, about 
seven miles away, which experts say'will develop from 150 to 600 
horsepower. It is said the light plant can be installed in ninety 
days. 

EVANSVILLE, IND.—There is a bitter rivalry between the 
New Public Service Company and the old Gas & Light Company 
to secure and control the contracts for subscription lighting on 
the principle streets. Mayor Heilman refuses to interfere fur- 
ther than to look after the uniformity of the lamp standards to 
be put in. : S. 

REDDING, CAL.—The Mount Shasta Power Company is build- 
ing a tunnel six and one-half miles long for conveying water from 
the Pit River to Montgomery Creek. It is estimated that the time 
required to complete the tunnel will be from eighteen to twenty 
months. The fall of the water from the place of its entrance to the 
tunnel outlet will be 800 feet. A. 

MILLEDGEVILLE, GA.—The Central of Georgia Guano Com- 
pany and Baldwin County Fertilizer Company will be operated 
entirely by electricity when completed, which will be about Decem- 
ber 1. Power will be furnished from Oconee Mills, electric depart- 
ment, Milledgeville has already an electric cotton ginnery, which 
was one of the first established in Georgia. 


KEEWATIN, MINN.—At a special election held in this village, 
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the ballot was unanimous in favor of installing an electric light 
plant and powerhouse. An ornamental lighting system will also be 
placed along the business streets, and bids have been called for the 
erection of the necessary buildings and equipment. At the present 
time the illumination is by gas, generated from gasoline. 


ATLANTA, GA.—The Blue Ridge Power Company, incorpor- 
ated in Hall County, Ga.. has applied to the Railroad Commission 
of Georgia for permission to issue $50,000 of stock and $1,375,000 
in bonds. The Wofford Shoals Light & Power Company, at the 
same time asks permission to issue $70,000 of stock and $100,000 
in bonds. This latter corporation is a Habersham County, Ga, 
property. 

MOLINE, ILL.—Farmers on the Rock River bottoms will drain 
several thousand acres of land by means of electrically-operated 
pumps at stations located on dykes along the river banks. Dr. A. 
H. Arp, one of the men interested, is at present plowing with gaso- 
lene motors but intends later to use electricity for this purpose. 
Current will be sold from the river stations to the farmers in the 
vicinity. ° Z. 


JACKSON, GA.—The concrete work on the big dam on th 
Ocmulgee River of the Central Georgia Power Company is about 
completed. The powerhouse and turbines are in place and the 
transmission lines have been completed to Macon. The work of 
filling up the fifteen-mile reservoir will soon be started. It is said 
that it will require three weeks at the usual flow of the river for 
the basin to fill up. 


TALLADEGA, ALA.—The power line of the Alabama Power & 
Development. Company to Jackson Shoals and thence to Talla- 
dega is about completed. Power at Jackson Shoals will be gen- 
erated for Anniston and Talladega, Ala. The plant at Anniston will 
be operated meanwhile, supplying power for industrial purposes 
both for that city and Talladega. After the plant at Jackson 
Shoals is operating, the Anniston plant will become a reserve 
one. 

KAUKAUNA, WIS.—The Wisconsin Railroad Commission has 
ordered the Kaukauna Gas, Electric Light & Power Company, of 
Kaukauna, to make improvements to its plant which shall cost not 
less than $15,000, repairing and enlarging its plant so that it will 
give adequate service. It was stated in the complaint that the city 
was placed in total darkness on numerous occasions by breakdowns 


at the plant. The Company is given three months in which to do 
the work. ; 


FORT WORTH, TEX.—Through an agreement recently mad 
between J. R. Nutt, of Cleveland, O., and the city commission, 8 
$2,000,000 electric power plant will be immediately constructed 
here. Through the agreement Mr. Nutt and associates, a group of 
capitalists who finished the Fort Worth-Dallas interurban, are to 
reduce the cost of electric lights to about one-half the present 
rate, put all wires downtown underground and give the City gratis 
ornamental iron poles on the business streets to the amount of 
$75,000. 

OELWEIN, IOWA.—The plant of the Oelwein Light, Heat and 
Power Company has been sold to a Chicago company. Officers 
of the new concern are: President, R. W. Saunders; vice-prest 
dent, T. T. Watson; secretary, W. J. Candish; all of Chicago; 
treasurer, C. B. Chambers, Oelwein and directors A. Hanson and 
J. H. Kerwin of Oelwein. Construction of a new fireproof build- 
ing for the plant, installation of ice-making machinery and intro 
duction of the curb system of decorative lighting in Oelwein are 
among the plans of the owners. Z. 


FRESNO, CAL.—The San Joaquin Light & Power Company, 
with headquarters in this city, is preparing to extend its trans 
mission system through the oil fields of Kern County. A loop 
will be run from Fresno to Bakersfield, returning via the oll city 
of Goalinga to the power plant near Fresno. Work will be begun 
at once at Fresno and Bakersficld. This will connect four plants 
of the Company, a 27,000-horsepower plant near Fresno, a 2,500- 
horsepower plant in that city, a 2,000-horsepower plant outside of 
Bakersfield and a 2,500-horsepower plant in that city. 


PROVIDENCE, R. I.—Announcement has been made that the 
Rhode Island Company is to double the capacity of its Manchester 
Street power station and that $300,000 will be expended in the 
work. The new steam turbine to be installed will have 4 normal 
capacity of 13.500 horsepower and a maximum capacity of 20,000 
horsepower. The exterior of the building will not be changed 
except where new machinery will be installed for unloading coal. 
Besides the 20,000 horsepower turbine the improvements include 8 
condenser, switchboard-panels, and three 200-kilowatt rotary con- 
verters. 


MANTON, CAL.—J. G. Cochrane, the engineer in charge of the 
work being done by the Northern California Power Company êt 
Eagle Camp on North Battle Creek, three miles below here, 81- 
nounces that the conscruction work is very nearly finisned. a 
dam sixty-five feet wide and ten feet high has been constructed. 
A total of 1.325 feet of tunneling has been drilled. There are a 
of the tunnels, being respectively 100 feet, 110 feet, 390 feet, r 
feet, 391 feet and 165 feet in length. There are 3,674 e 
flumes carrying 2,000 inches of water which will empty into ah 
Inskip ditch for the purpose of generating power at the ve a 
power house, two and one-half miles below. This work has dé 
accomplished during the last five months. 


November 12, 1910 
ELECTRIC RAILWAYS. 


(Special Correspondence.) 


LAKE GENEVA, WIS.—The Badger Railway & Light Company 
has been incorporated to build an electric line to Whitewater. P. 

SACRAMENTO, CAL.—The Northern Electric Company, op- 
erating electric railways out of this city, has applied for additional 
franchises which will practically enable it to encircle the city. A. 

TAYLOR, TEX.—The construction of an electric belt railway 
to connect the different industrial plants and steam railroads of 
Taylor is being promoted by L. E. Walker, president of the s 
nah, Seymour, Dublin & Rockport Railroad. 

VISALIA, CAL.—The Visalia Electric Railway Company a“ 
started work on the branch to Woodlake and expects to finish it 
by the latter part of November. The branch, starting from Bravo 
Lake station, will be about three miles in length. 


LOS ANGELES, CAL.—The Pacific Electric Railway Company 
of this city has adopted sketches for a new passenger station at 
Pine Street and Seaside Boulevard, Long Beach. The construc- 
tion will be of steel and brick on a concrete foundation. A. 

DALLAS, TEX.—The Trinity Valley Traction Company will 
finish the survey for the proposed interurban electric railway that 
it will construct between Dallas and Palestine, about one hundred 
miles, by December 1. The route runs through Corsicana and a 
number of other important towns. D. 

BELLINGHAM, WASH.—The franchise of Stone & Webster 
has been approved and work on the Skagit-Bellingham interurban 
road will be commenced soon. The road will be thirty miles in 
length, running between Bellingham, Burlington, Mount Vernon 
and La Conner. It will cost $1,500,000. 

BROWNSVILLE, TEX.—Theodore Stegner, of Kansas City, 
Mo., and associates will apply to the City Council for a franchise to 
construct an electric light and power plant and an electric street 
railway system here. He says that if the franchise is granted 
immediate steps towards starting work on the improvements will 
be taken, D. 

LIMA, O.—The new $100,000 interurban station of the Ohio 
Electric Railway Company was recently opened for business. The 
upper floors of the building are given over to executive offices and 
dispatchers. The station occupies nearly a city block in the heart 
of the commercial district. It was built in consideration of re- 
newal of street franchises. H. 

BEAUMONT, TEX.—Lynn H. Dinkins, of New Orieans, president 
of the Beaumont Traction Company, has notified the City Council 
of Beaumont that the franchise that was recently granted that 
company for its proposed system of electric railway will not be 
accepted. The chief objection is against the clause requiring the 
company to light the streets occupied by its lines. D. 

FRESNO, CAL.—S. N. Griffith is preparing to build an electric 
railroad between here and Clovis, Cal. He announces that he has 
secured three-quarters of the right of way and that construction 
work will commence as soon as he has secured the other one-fourth. 
Mr. Griffith expects the Clovis enterprise to cost complete about 
uals The expense of construction he figures at $30,000 per 
mile. 

OAKLAND, CAL.—The Oakland Traction Company, operating 
all of the electric street railways in this and adjoining cities, has 
applied for five additional franchises in this city, largely in the 
down town district. The total length of the franchises asked 
for does not exceed four or five miles, but they form important 
connections which are needed in view of large improvements con- 
templated. A. 


MADISON, WIS.—The Janesville Traction Company, capitalized 
at $125,000, has filed articles of incorporation here. The incorpora- 
tors are Thomas S. Nolan, William Murphy and Jennie L. Burke. 
The purpose of the company is to operate the Janesville street rail- 
way system, which it recently purchased from the old electric rail- 
way company. Extensive improvements will be made, the whole 
System to be practically rebuilt, it is announced. M. . 


MINNEAPOLIS, MINN.—Officials of the Electric Short Line 
expect to have cars in operation to Medicine Lake, the winter 
terminus, by November 15. Grading is done for a double track and 
the additional rails are to be laid later. Grading will start again 
next spring out of Minnetonka and Watertown. W. L. Luce, one 
of the heavy stockholders expects to install a hydroelectric plant 
four miles from this city and secure power for lighting the park 
district at Twin Lakes. Z. 


SALEM, ORE.—The Santrain Development Company has ap- 
plied for a franchise over the principal streets of this place and 
proposes to have an electric line between Salem and Stayton in 
operation within two years. The line, when completed, will give 
a direct communication with the eastern section of the Williamette 
Valley, one of the richest communities in the state, reached now 
only by the Springfield branch of the Southern Pacific system and 
not readily accessible to Salem. 


AURORA, ILL.—Stockholders of the Fox Illinois Union Rail- 


way Company have elected the following directors: H. H. Evans, 
Jobn Meredith, Joshua Rhodes, Frank Zimmerman and Ralph Put- 
nam. Officers were elected by the directors as follows: Presi- 
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dent, H. H. Evans; vice-president, John Meredith; secretary, R. C. 
Putnam, and treasurer, Frank M. Zimmerman. Present plans call 
only for building an electric road from Yorkville to Morris with 
connecting lines to Dwight and Sandwich, Z. 


LOS ANGELES, CAL.—On October 31 the Los Angeles Rail- 
way Corporation, which recently succeeded the Los Angeles Rail- 
way Company with an increase of capitalization from $6,000,000 to 
$20,000,000, bought out all the city lines and the entire city equip- 
ment of the Pacific Electric Railway Company at a price said to 
be in the neighborhood of $12,000,000. It is understood that H. E. 
Huntington will continue as the active manager of the Company, 
with the Huntington and Southern Pacific Railway interests own- 
ing half of the stock each. 


BIRMINGHAM, ALA.—Incorporators R. W. Snyder, Max 
Blach, Joseph Martin, W. W. Crawford, W. A. Spencer, W. J. 
Stacy, T. P. Frierson et al under the name of the Alabama Rail- 
way and Electric Company are applying to the City Council for 
franchise. If the franchise over certain streets in the Wylanr 
section of Birmingham is granted by the City, the construction 
of the new line running from the western terminus of the Wylam 
line of the Birmingham Railway Light & Power Company to the 
new No. 13 coal mine of the Tennessee Coal, Iron & Railroad Com- 
pany will be under way within a few weeks. 


PIERRE, S. D.—Articles of incorporation have been filed for 
the Omaha & Western Iowa Traction Company, with nominal head- 
quarters at Pierre, and a branch office for the transaction of busi- 
ness at Omaha. The capital is $250,000, and the incorporators, 
C. E. Brown, M. E. Gallian, C. Desmond McDonough, Daniel J. 
Avery, of Chicago; Jas. S. Sebree, Pierre. The purpose of the 
corporation as set out in the articles is the construction of a line 
of railways from Omaha, by way of Council Bluffs to Sioux City, 
a distance of ninety miles, at an estimated cost of $20,000 a mile, 
the line to operate in the counties of Harrison, Monona and Wood- 
bury, in Iowa. 

YORK, PA.—A new trolley line to connect with Baltimore is 
the latest project. The latest survey was made by the Pittsburg 
Bonding firm and the proposed route is by way of Glen Rock, 
Paradise, and Logansville. L. H. Roberts, of New York, repre- 
senting the Tennis Company, of Pittsburg, is trying to interest 
capitalists in the proposition and $275,000 will be guaranteed to 
start the road. The line will be extended to New Freedom, which 
is thirty-five miles from Baltimore. For several years there has 
been a movement on hand to reach Baltimore by way of trolley. 
It looks now as if the project would go through. But few bridges 
and cuts are needed over the proposed route. 


BIRMINGHAM, ALA.—Provided the city council grants the 
extension of the city franchises asked for, actual construction 
work on the lines of the Tidewater Railroad Company will prob- 
ably begin within sixty days, according to a statement made by 
J. M. Dewberry, president. The first work will be the construc- 
tion of forty-six miles of track connecting East Lake and Bessemer 
after which the main line to Tuscaloosa will be built. The cost 
of the work within the Birmingham city limits will approximate 
$2,500,000 and include freight and passenger terminals. It is stated 
that the banking firm of Morris Brothers of New York, Philadephia 
etc., is behind the project and that all financial arrangements 
have been completed. 

ASHEVILLE, N. C.—Those interested in the building of the 
Isothermal Traction Company’s electric line from Gastonia, on the 
Southern Railway, to Asheville, in the heart of the Appalachian 
Mountains of western North Carolina, have secured the funds 
necessary for making the necessary survey and for procuring the 
right of way from Asheville to Rutherfordton, about midway on 
the Seaboard Air Line’s Carolina central division to the western 
part of the state. Geo. L. McKay, of New York, is one of the chief 
promotors of the new line, which will penetrate an almost untapped 
section of the rich mountain region above Rutherfordton, at the 
same time reaching numerous large cotton mill villages in the 
Piedmont section of the Carolinas. The total length of the pro- 
posed route will be about 100 miles. L. 

AUSTIN, TEX.—The plans for the construction of an inter- 
urban electric railway between Austin and San Antonio and having 
branch lines to Lockhart, Luling and Seguin are taking definite 
shape. Vories P. Brown of San Antonio, one of the promoters of 
the project, announces that the formal organization of the com- 
pany will soon be completed and a charter applied for. The com- 
pany will have a capital stock of $2,000,000. Engineers who have 
gone over the route of the proposed line between this city and 
San Antonio estimate that the cost of its construction will be 
approximately $1,500,000, exclusive of the power plant. The main 
line will be about eighty-five miles long and will traverse a terri- 
tory that is thickly populated with prosperous farmers. On the 
route are the towns of Manchaca, Buda, Kyle, San Marcos, Hun- 
ter, New Braunfels, Davenport and other smaller places. The 
proposed branch lines will have an aggregate of about sixty miles 
of track. In the matter of power for operating the system tenta- 
tive plans contemplate the use of electrical energy from the large 
hydroelectric plant that is being installed near Marble Falls. The 
primary object of the latter plant is to furnish electric power for 
electric railways and industrial enterprises in the territory within 
a radius of 150 miles of Marble Falls. 
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TELEPHONE AND TELEGRAPH. 


(Special Correspondence.) 


MANCHESTER, JOWA.—The Delaware County Telephone 
Company is rebuilding its lines at Ryan. : 


HEWITT, OKLA.—The Darling Telephone Company has been 
incorporated with a capital stock of $3,000. P. 


HOUSTON, TENN.—The Houston County Telephone and Tele- 
graph Company has been incorporated with a capital of $5,000. 


RAVENDEN SPRINGS, ARK.—The Mutual Telephone Com- 
pany has been organized to construct a line from this point to 
Imboden. P 


SULLIVAN, ILL.—The stockholders of the Sullivan Mutual 
Telephone Company have sold the local exchange to H. S. Hankins, 
of Decatur for $20,000. Z. 


PINE GROVE, MONT.—The Pine Grove and Grand View Tele- 
phone Company has been incorporated with a capital of $5,000. 
The incorporators are F. C. Blair, E. L. Hoffer and A. D. Letroult. 


MARLINTON, W. VA.—Ronceverter & Elkins Telephone Com- 
pany has been incorporated with a capital of $50,000. The incor- 
porators are Homer N. Hutchinson, H. E. Nease, T. L. Burdette and 
B. F. Wiliams. 

ATHENS, GA.—Three new telephone lines for the use of 
farmers living in the vicinity of Athens have been put in opera- 
tion and according to the Southern Bell authorities there is a 
greatly increasing demand here. B. 


PORTLAND, ME.—The new building to be erected by the 
New England Telephone and Telegraph Company is to be con- 
structed with the greatest possible speed. The exchange will 
serve upward of 8,300 subscribers. 


IPAVA, ILL—The Ipava-Summum Telephone Company has 
elected the following officers: President, O. P. Weese, secretary, 
B. F. Bricker; treasurer, Nicholas Weber; trustees, H. O. Robin- 
son, E. H. Diehl and Claude Danner. Z. 


SEATTLE, WASH.—It is reported that wireless telephone 
service will soon be installed between Seattle and Tacoma. The 
Commercial Wireless Manufacturing Company has been formed 
to build wireless telephone apparatus, 


APPLETON, WIS.—The Wisconsin Telephone Company is plan- 
ning to make extensive improvements on its local exchange and 
system, amounting to about $300,000. A new exchange building will 
probably be erected and other improvements made. M. 


TEMPLE, TEX.—The Bell County Telephone Company is in- 
stalling a new switchboard, with 2,000 drops. The Company is mak- 
ing other extensive improvements. It recently took a twenty-five- 
vear lease on a business building here which it is now fitting up 
tor its local headquarters. D. 


DANVILLE, ILL.—The Vermilion County Telephone Company 
has presented to the City Council a request for a franchise pro- 
posing to share profits with the municipality if allowed to increase 
its rental rates. An alternative is that the city may reduce the 
rate if experience shows the advance was not needed. Z. 


BEMIDJI, MINN.—This town is to have a new independent 
telephone company if its request of the City Council for permission 
to install a system here is granted. The new company 1s known 
as the Red Lake Valley Telephone Company, of which W. R. Mac- 
kenzie, secretary of the Northern Minnesota Development Associa- 
tion, is president, and J. H. Grant, secretary. 


SAN MARCOS. TEX.—The San Marcos Telephone Company has 
begun the work of extending its lines and otherwise improving 
its svstem here. An entirely new pole and cable system will be 
established and a new exchange equipment installed. The new 
svstem will be sufficient to accommodate 600 telephone subscribers. 
The company was recently reorganized and passed into the hands 
of local citizens. D. 

PECOS. TEX.—The Reeves County Telephone Company will 
rebuild a large part of its long-distance telephone system in Reeves 
County and make extensive improvements to its telephone system 
in Pecos. This company operates exchanges at Pecos, Saragosa, 
Balmorhea. Barstow, Toyah and other places. In addition to the 
long distance system in this county it has a line extending to Fort 
Stockton in Pecos County. D. 


LITTLE ROCK, ARK.—The Rice Belt Telephone Company, cap- 

italized at $25.000. of which $10.000 has been subscribed, has secured 
a charter from the Secretary of State. The headquarters of the 
‘ompany will be at Waldenburg, Poinsett County, and from that 
point it will construct telephone lines throughout the rice belt in 
that part of the state. The incorporators of the company are 
C. E. Lashbrook, president and secretary; W. E. Buss, vice-presi- 
dent; A. M. Lashbrook, treasurer. 


EPWORTH, IOWA.—The Epworth Telephone Company has 
been formed here with the following officers: President, G. E. 
Langham; secretary, C. B. Hanna; treasurer, J. M. Maxwell; direc- 
tors, M. LaShorne, S. E. Edwards and E. M. Silker. The company 
will operate an exchange here connecting with rural lines. A 
new rural line known as the Kidder Valley Telephone Company 
has been formed with the following officers: President, Z. Kidder; 
vice-president, Albert Oberfocl, secretary, Samuel Strief; treas- 
urer, John Miler; directors, Theodore Beresford, Paul Smith and 
Peter Reinsbach, Z. 
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ELECTRICAL SECURITIES. 


In spite of the expected disturbance before election, prices 
were steady, and the general trend of values was decidedly up- 
ward. This is attributed to the general expectation that the out- 
come of the election will be favorable to business interests. The 
three leading stocks, Steel, Reading and Union Pacific, furnished 
sixty per cent of the week’s trading, advancing an average of two 
and one-half points. Total sales were 2,512,543 shares, comparing 
with 3,361,050 in the previous week. Substantial orders for steel 
rails have been reported by the railroads and the outlook for the 
steel business is good. Copper was purchased at advancing prices. 
Money is easy both here and abroad, and the banks are carrying 
considerably larger surplus than a year ago. 


Northwestern Elevated’s October daily traffic increased 6,119, 
or five per cent over last year. 


The Massachusetts Lighting Company reports gross for Sep- 
tember of $74,439, an increse of $2,514 over September, 1909. 


At the Allis-Chalmers annual meeting Frank O. Wetmore was 


elected a director to succeed William W. Allis, retired. Other 
directors were re-elected. 


The St. Joseph & Savannah Interurban Railway Company has 
certified to the Secretary of State that it has increased its capital 
stock from $350,000 to $2,000,000. 


Henry L. Doherty & Company are offering at par, with a bonus 
of $350,000 of common stock, $1,000,000 six per cent cumulative 
preferred stock of the Cities Service Company, the $50,000,000 
holding concern organized recently to control gas and electric prop- 
erties in various cities in the United States. It is announced that 
both the preferred and common stock will pay quarterly dividends 
from October 1 at the rate of six per cent and three per cent re- 


spectively, so that the yield on subscribers’ allotments will be 
over seven per cent. 


DIVIDENDS. 


Chicago Telephone Company, regular dividend of two per cent, 
payable December 31 to stock of record December 28. Books close 
December 28 to January 3. 

Federal Light and Traction Company, regular quarterly divi- 
dend of one and one-half per cent on the preferred stock, payable 
December 1, to stock of record November 15. Books close No 
vember 15 and reopen December 2. 

National Carbon Company, regular quarterly dividend of one 
and three-quarters per cent on the preferred stock, payable No 


vember 15, to stock of record November 5. Books closed November 
5 and reopen November 16. 


CLOSING BID PRICES FOR ELECTRICAL SECURITIES ON THE LEADING EX- 
CHANGES AS COMPARED WITH THE PREVIOUS WEEK. 


NEW YORK. 


Nov. 7. Oct. 3l. 
ANis-Chalmers common ca.5% ohks eee a4 ola Sw ie eS cee 9% 9 
Allis-Chalmers preferred .......ccc cece cece cet ew cere cence 34 32 te 
Amalgamated Copper ssicewswieetk does aoeed eases eens een 1% As 
American Tel, & (Ailey. sues sess eae oe 0S yearn dees eae 84 84 
American Tel: & Telr. sereen. adia eoio «ge Ra ERAN] 142% ln% 
Brooklyn Rapid Transit.......... 0c cc ccc cece cc ctenarcseets 775% iy 
General Electric oorun va 260454 E a BS ae eure oe kee Katee 154% 155 
Interborough-Metropolitan COMMON ......... cece eee ee eee 221; 2: 
Interborough-Metropolitan preferred........assuessessesreo 5S Se 57% 
Kings County “Wlectriei:.cs-c24-0i4 4 bead deals ncaa ec cawie eee ones 123 123 
Mackay Companies (Postal Telegraph and Cables) common 93 92 
Mackay Companies (Postal Telegraph and Cables) prefrd. 75 Take 
Manhattan Elevated 2 csoy.o vue dses eins 6 obGen Mapa eee sees 142% W 
Metropolitan Street Railways... ccc ec ee eect eee eee eee *18 #18 
New York & New Jersey Telephone............0eeceeeeeee 103 103 
Farino Tek & Velac. sea ce ahs Vacate ad eos onan ea a REA 411, 40s 
U. S. Steel -COMMOO 2) ccs esate cod CWA aaa Eee eee 81 TIL 
U. S. Steel preferred.......ssesensnnonneeseresrosereeuert” 118 119% 
Western Union serere se oo sce NETE dang eee E ENa 1214 fr 
Westinghouse COMMON 2... ce eee eee ete eee eee eeaee T3 le why 
Westinghouse preferred ......... ccc eee ec cece e cree teenies 120 129 
*Tast price quoted. 
S : 
BOSTON aio SoReal 
American Tel. & Tel. 2... ccc cc ccc ccc nnn ccccnesnenereesesns 142% 140% 
Edison Elec. Tlluminating..............0c cece eee eee eens og! = 
General Blectrie: is siesess dca hy edn ed ENTANA eaten wees 1544 lee 
Massachusetts Electric Common...........ccc eee eeeeees 201 li 
Massachusetts Eleetric preferred... 2... cece eee eee renee S5 ly av 
New England Telephone......... 0.00 ccc cee eee ee eee nneee 136 V's 
Western Tel. & Tel common....... ccc eee ee eee eee eee ennee 17 1 
Western Tel. & Tel. preferred. ...... 0... ccc cece eee eens 90 85 
PHILADELPHIA. T E 
American Railways i... ccisdcedieseiaedscavessepaenseeee es 42 re 
Electric Company of America. ..... ccc ccc ee eee eens 115% is 
Electric Storage Rattery common ..........c ee ee eee ee 48 49 
Electrice Storage Rattery preferred... 0.0.0... . eee ee eee tees 4g Iu 
Philadelphia Electric ....asosesresseneereeeeseereseretertt? 15M ei 
Philadelphia Rapid Transit.... 0.0... cece eee cee eee 1h “x a 
Philadelphia Traction oo... ccc eee eee ee eee eens 81 nats 
Union Traction © sss een en can os. on dara ch eae aes Seta ese ene 39 Me 
CHICAGO, Nav.’ Oct 31 
Chicago Railwavs, Series Lovee ccc ec cee eee eee etree wh wy 
Chicago Railways, Series Q....... cee cece eee ceteris 2g p“ 
Chieago SuUbWAV ..asssesesossessssseceeeessereseeeseetere: A "I 
Chicago Telephone ..... 0. cece cece cece ease een ee rena eeeee! 121 15 
Commonwealth Fdlson oo. 0... cee cece eee een ee eee ee eee nee 115% Si 
Metropolitan Flevated common..........000eeee eee eeeent 20 a 
Metropolitan Elevated preferred. ....- cee eee eee errr? i 15 
National Carbon common. ..... ec eee eee eee erent ener 135 S's 
National Carbon preferred..... 0.0... ccc eee eee ete 118% 


November 12, 1910 


PERSONAL MENTION. 
E. J. EDWARDS has joined the staff of the National Electric 
Lamp Association. 
FRANCIS GRANGER, formerly with the Vulcan Electric Heat- 
ing Company, Chicago, Ill., has resigned from that company, and 
has gone with the Millar Electric Company as its general manager. 


J. H. LEARY, for many years chief dispatcher for the South- 
ern Pacific Company at Oakland Mole, Cal., has been appointed 
superintendent of the Central California Traction Company with 
headquarters at Stockton, Cal. 


L. P. SAWYER, secretary and treasurer of the Buckeye Elec- 
tric Company, Cleveland, O., was a Chicago visitor last week. Mr. 
Sawyer and Mrs. Sawyer have been traveling in the West for the 
last six weeks and Mr. Sawyer returns to Cleveland greatly im- 
proved in health. 


C. M. SEELEY, for twenty-three years with the Pacific Tele 
phone & Telegraph Company and at present division commercial 
superintendent for the Company at Los Angeles, Cal., has resigned 
that position. He will be succeeded by J. W. Gilkyson, Los Angeles 
division superintendent. : 


JOSEPH E. LOCKWOOD, well Known in early electric railway 
and electrical manufacturing history (at that time of Detroit, Mich.). 
is now general manager of the Yaryan Naval Stores Company, of 
Gulfport, Miss. Mr. Lockwood was a recent visitor to New York 
City, and renewed many old-time electrical acquaintances. 


CHARLES H. BOYNTON, formerly general superintendent of 
the Associated Press, and recently a member of the New York 
Stock Exchange firm of Hay & Boynton, has formed a new part- 
nership under the name of C. H. Boynton & Company, Mr. Hay re- 
maining as a special instead of a general partner. Mr. Boynton has 
many friends in the electrical field and handles many electrical 
securities. 


CLARENCE H. MACKAY, president of the Commercial 
Cable and Postal Telegraph Companies, has been one of the most 
active influences in the present production of grand opera in Chi- 
cago. Mr. Mackay, who is chairman of the board of directors of 
the Opera Company, signalized the great success of the opera 
premier on Thursday evening by a supper to fifteen guests in- 
cluding the leading members of the company on Friday. It is also 
understood that Mr. Mackay has arranged for every employee of 
the telegraph company in Chicago to attend some performance 
during the season in Chicago. 


HARRY B. RAMEY has been appointed assistant general mana- 
ger of the Robbins & Myers Company, of Springfield. O. Mr. 
Ramey is a graduate of the Washington High School of Washing- 
ton, D. C., and afterwards graduated from the National University 
Law School in 1892. He entered the Government service as a 
special agent of the Interior Department and resigned January 1, 
1902, and connected himself with the late E. W. Gilmer’s interests 
at Warren, Ohio. He represented the Warren Electric & Specialty 
Company for a time in Indiana and Michigan, and later on became 
a general representative of this company. At the time the Peer- 
less Electric Company was organized he became associated with 
that company as general representative, and resigned January 1, 
1904, to become secretary and general manager of the Monarch 
Incandescent Lamp Company. He remained with this company 


until January, 1905, and resigned and accepted a position with the 


National Electric Lamp Association of Cleveland, O., as sales manager 
of the Economy Electric Company. He remained with this company, 
with headquarters at Warren, O., until January 1, 1907, when he 
resigned and accepted the position of special representative with 
the Sterling Electrical Manufacturing Company, where he remained 
until April 1, 1908, and resigned to accept the position of sales 
Manager, motor department, of the Robbins & Myers Company. 
The latter company now announces his appointment as assistant 
general manager, taking effect November 1, 1910. Mr. Ramey is a 
Knight Templar, and member of Almas Shrine of Washington, 
D. C., is Past Exalted Ruler of Warren Lodge No. 295, B. P. O. E., 
and has been for years interested in the National Guard. both in 
Washington and Ohio. He is now Lieutenant-Colonel of the Fifth 
Ohio Infantry, and has occupied this position since May 30, 1902. 


OBITUARY. 


BENJAMIN NACHMANN, who has for many years been well 
known in Wall Street, died November 2, at his home in Yonkers 
N. Y. Mr. Nachmann was born in England in 1855. coming to 
this country as a young man. He was for some years connected 
with the New York World and is also known as the man who 
devised the Western Union telegraphic code. He later established 
the International Cable Directory Company for the publication of 
the same. Mr. Nachmann was a member of the Consolidated Ex- 
change and belonged to numerous lodges. He leaves a widow and 
three children. 


z GEN. JAMES JOURDAN, president of the Brooklyn Union 
ras Company, died on November 1 at his home in Brooklyn, N. Y. 
His death was not unexpected, as he had been in very poor health 
OF the past seven months. General Jourdan was about seventy- 
ie years of age at the time of his death and had during his 
ife been prominent in military and political circles. During the 
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Civil War he served as lieutenant-colonel and was later brevetted 
major-general for gallant services. His great activity in financial 
circles is shown by the fact that he was not only president of the 
Gas Company, but was a director in many other companies, includ- 
ing the Queens County traction companies, the Interborough-Metro- 
politan and the Interborough Rapid Transit companies, in which 
he was largely interested. 

SIR CLIFTON ROBINSON, ex-managing director and chief 
engineer of the London United Electric Tramways, and a pioneer 
in the English street-railway field, died suddenly in New York on 
November 6. At the time of his death he was on a tour of inspec- 
tion of Canadian railway properties. Sir Clifton was born in Bir- 
kenhead, England, sixty-two years ago. He was a pupil of George 
Francis Train and was closely connected with street-car enter- 
prises throughout Europe and America, having constructed the 
first tramway in Europe in Birkenhead, England, in 1860. He was 
the pioneer of the system of cable and electric cars in Los Angeles, 
Cal., and electric traction in London. He constructed the first elec- 
tric tramway in Bristol, England, in 1895, and designed and con- 
structed the London United Electric Tramways system. Among 
his other activities he was an associate of the Institute of Civil En- 
gineers, managing director and engineer of the London United 
Electric Tramways, a director and engineer of the Bristol Electric 
Tramways, and a director of the Metropolitan Division of the Un- 
derground Electric Railways of London and the Corris Railways. 


NEW PUBLICATIONS. 


CONSTRUCTION OF ELECTRIC FURNACES.—The Canadian 
Department of Mines has issued a bulletin entitled Recent Advances 
in the Construction of Electric Furnaces for the Production of Pig 
Iron, Steel and Zinc. This contains a list of all electric furnaces 
in use for refining steel.There are altogether 114 of these which 
have either been in use or are in course of erection. Descriptions 
are given of the experiments conducted in Sweden in smelting iron 
ores and of the construction of the Frick electric furnaces. The 
bulletin was prepared by Eugene Haanel, Ph. D. 


STANDARDIZATION OF ELECTRICAL PRACTICE IN MINES 
—The Bureau of Standards, Department of Commerce and Labor, 
Washington, has issued circular No. 23, entitled “Standardization 
of Electrical Practice in Mines.” This consists of a set of pro- 
posed rules for the installation and use of electricity in mines, 
explanatory notes to accompany the same, a short article on “The 
Dangers of Electric Wires and How to Avoid Them” and a sum- 
mary of the mining laws in effect in various states and foreign 
countries. The circular is the result of more than a year’s work 
by E. B. Rosa and Burton McCollum, and arose from the appoint- 
ment of Dr. Rosa as chairman of the committee of the American 
Mining Congress in 1909. At the Goldfield meeting of the Congress 
in that year this committee was discontinued, but as considerable 
work had already been done it was considered advisable by the 
Bureau to continue it, and the present circular is the result of 
this investigation. The proposed rules cover definitions: general 
requirements; transmission lines and cables: switches: fuses and 
circuit breakers: motors; special rules for gaseous mines: and the 
electrical inspection of mines. It is to be noted that trained elec- 
trical inspectors are recommended for this work in addition to 
the regular mine inspectors. Copies of the circular may be ob- 
tained by application to the Director of the Bureau. 


INDUSTRIAL ITEMS. 


THE McROY CLAY WORKS, Brazil, Ind., has mailed to the 
trade its November blotter and calendar advertising McRoy con- 
duits. 

THE GOODWIN & KINTZ COMPANY, Winsted, Conn., is put- 
ting out a new “Highland” line of fixtures, including electric, gas 
and combination fixtures, showers and brackets. 


H. B. CAMP COMPANY, Aultman, O., has issued a booklet 
giving comparative resistance and efficiency tests of conduits for 
electrical purposes made of vitrified clay, concrete and fiber. 


THE FEDERAL ELECTRIC COMPANY, Chicago, INM., men- 
tions in the November number of The Federalist, both the desk 
type and the Type D Federal ozonizer. A number of outlet boxes 
and fixtures are also illustrated. 


E. F. KIRKPATRICK, Chicago, Ill., announces that his address 
has been changed and is now 438 First National Bank Building. 
From this new location he will continue to handle electrical spe- 
cialties and Grand Ledge clay conduit. 


THE AUTOMATIC ELECTRIC COMPANY recently mailed 
to prospective telephone users two folders. One of these contains 
a number of facts about the automatic telephone system, while the 
other is a resumé of a number of letters from automatic telephone 
subscribers. 


THE GENERAL ELECTRIC COMPANY, Schenectady, N. Y.. 
has distributed folders discussing the subject of modern street light- 
ing by luminous arc lamps. The arrangement advocated in the 
booklet involves the use of constant-current transformers and mer- 
cury-are rectifier sets. 


W. N. MATTHEWS & BROTHER, St. Louis. mailed cards illus- 
trating and describing the Matthews cablesplicing joint. Qne of 
the principal features of this joint is the ease of installation, and 
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it is claimed that anyone ‘can successfully make the joint after 
reading the directions and practicing for a short time. 


THE ELECTRIC STORAGE BATERY COMPANY, Philadel- 
phia, Pa., recently mailed catalogs describing the “Hyray” lamp 
outfit for electrically lighting automobiles and motor boats. A 
number of head-lights, tail-lights and side-lights with accompanying 
fittings are illustrated, and a wiring diagram shows the proper 
method of installation. 


THE CHICAGO FUSE WIRE AND MANUFACTURING COM- 
PANY, Chicago, Ill., announces that on November 7 its offices were 
moved to its new six-story building at 1014-1022 West Congress 
Street. The Company has greatly increased facilities and with 
its new equipment, will be in a better position than ever to give 
its customers prompt and satisfactory service. 


THE R. D. NUTTALL COMPANY, Pittsburg, Pa., has recently 
made a considerable increase in its factory facilities. A new wing 
has been added to its building, which is located at the corner of 
Garrison and Fayette Ways. It is expected that the new structure, 
by greatly adding to the available floor space, will relieve some of 
the congestion that has existed in the plant. The Nuttall Company 
manufactures gears and pinions. trolleys, flexible couplings, etc. 


THE BENJAMIN ELECTRIC MANUFACTURING COMPANY, 
Chicago, Ill., has mailed to the trade its Catalog B-19 of Benjamin 
lighting specialties. The catalog is a completely revised and up- 
to-date reference book on Benjamin wireless clusters and lighting 
specialties. In listing its materials the principal object sought by 
the Company was to make every item easy of access. Illustra- 
tions and brief descriptive texts accompany many of the devices, 
furnishing essential information concerning their structure and 
character, 


THE MOORE LIGHT COMPANY of Newark, N. J., manufac- 
turers of the Moore Light, has opened a demonstration and sales 
room in New York at 500 Fifth Avenue, Moore light products—yel- 
low and daylight white vacuum tube lights—are to be pushed vigor- 
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ously from this new office. The regular business of installing long 
yellow-light tubes for general illumination is to be followed up 
actively, and some especially energetic work is to be done with a 
new small portable unit called the ‘“Daylight-Window.” This win- 
dow has been designed especially for use in department stores, 
haberdashery shops, and all places where colors are dealt with. 
It gives an absolute reproduction of daylight, which shows colors 
accurately in their true values, and forms a complete and con- 
venient matching cabinet. 


THE MILLAR ELECTRIC COMPANY, Chicago, Ill., has en- 
tered the electrical heating field, and has established an office and 
factory at 222-224 South Canal Street. This Company is prepar- 
ing for the Christmas trade an attractive and efficient electric 
toaster, which they will have ready for distribution about the first 
of December. The toaster itself is a radical departure in its field, 
and the simplicity, general attractiveness and efficiency will recom- 
mend it to all toast lovers. After the first of December the Com 
pany will bring out its other heating appliances, which will in- 
clude practically a full line. The Company will confine itself 
strictly to a wholesale business, distributing its product only 
through jobbers and department stores. The officers of the Com- 
pany are: R. M. Millar, president, and Francis Granger, treasurer 
and general manager. 


DATES AHEAD. 


American Association of Electric Motor Manufacturers. 
annual meeting, Chicago, November 14-16. 

Alabama Light and Traction Association. Annual meeting, An- 
niston, Ala., November 21-23. 

American Physical Society. 
vember 26. 

American Association for the Advancement of Science, and 
affiliated societies. Minneapolis, Minn., December 27-31. 

Iowa Electrical Association. Annual meeting, Davenport, Iowa, 
April 19, 20 and 21. 


Semi- 


Next meeting, Chicago, Ill., No- 


Directory of Electrical and Allied Engineering and Scientific Societies. 


(Published in the second issue of each month.) 


ALABAMA LIGHT AND TRACTION ASSOCIATION. 
G. S. Emery, Mobile, Ala. 

AMERICAN ASSOCIATION OF ELECTRIC MOTOR MANUFAC- 
TURERS. Secretary, W. H. Tapley, 29 West Thirty-ninth 
Street, New York, N. Y. 

AMERICAN ASSOCIATION FOR THE ADVANCEMENT OF 
SCIENCE. Secretary, L. O. Howard, Smithsonian Institution, 
Washington, D. C. 

AMERICAN ELECTRIC RAILWAY ASSOCIATION. Secretary, H. 
C. Donecker, 29 West Thirty-ninth Street, New York, N. Y. 
Affiliated societies; American Electric Railway Accountants’ 
Association, secretary, H. E. Weeks, Tri-City Railway Company; 
American Electric Railway Claim Agents’ Association, secretary, 
B. B. Davis, Columbus Railway & Light Company, Columbus, 
O.: American Electric Railway Engineering Association, sec- 
retary, Normarm Litchfield, New York, N. Y.; American Electric 
Railway Transportation and Traffic Association, secretary, H. 
C. Donecker, 29 West Thirty-ninth Street, New York, N. Y.; 
American Electric Railway Manufacturers’ Association, secre- 


Secretary, 


tary, George R. Keegan, 2321 Park Row Building, New 
York, N. Y. 
AMERICAN ELECTROCHEMICAL SOCIETY. Secretary, J. W. 


Richards, South Bethlehem, Pa. 

AMERICAN ELECTROTHERAPEUTIC ASSOCIATION. Secretary, 
John Travell, 17 East Eleventh Street, New York, N. Y. 

AMERICAN FOUNDRYMEN'S ASSOCIATION. Secretary, Richard 
Moldenke, Watchung, N. J. 

AMERICAN INSTITUTE OF CHEMICAL ENGINEERS. Secretary, 
John C. Olsen, Polytechnic Institute, Brooklyn, N. Y. 

AMERICAN INSTITUTE OF ELECTRICAL ENGINEERS. Secre- 
tary, Ralph W. Pope, 29 West Thirty-ninth Street, New York, 
N. Y. 

AMERICAN INSTITUTE OF MINING ENGINEERS. Secretary, 
Rossiter W. Raymond, 29 West Thirty-ninth Street, New York, 
N. Y. 

AMERICAN IRON AND STEEL INSTITUTE. 
Filbert, 30 Church Street, New York, N. Y. 

AMERICAN MATHEMATICAL SOCIETY. Secretary, F. N. Cole, 
50 West One-Hundredth-and-Sixteenth Street, New York, N. Y. 

AMERICAN PHYSICAL SOCIETY. Secretary, Ernest Merritt, Cor- 
nell University, Ithaca, N. Y. 

AMERICAN RAILWAY MASTER MECHANICS’ ASSOCIATION. 
Secretary, J. W. Taylor, Old Colony Building, Chicago, Ill. 
AMERICAN ROENTGEN-RAY SOCIETY. Secretary, G. C. Johnson, 

£14 Bijou Building, Pittsburg, Pa. 
AMERICAN SOCIETY FOR TESTING MATERIALS. Secretary, 
Edgar Marburg, University of Pennsylvania, Philadelphia, Pa. 
AMERICAN SOCIETY OF MECHANICAL ENGINEERS. Secre- 
tary, Calvin W. Rice, 29 West Thirty-ninth Street, New York, 
N. Y. 


Secretary, W. J. 


AMERICAN SOCIETY OF CIVIL ENGINEERS. Secretary, Charles 
Warren Hunt, 220 West Forty-seventh Street, New York, N. Y. 

AMERICAN SOCIETY OF ENGINEERING CONTRACTORS. Sec- 
retary, Daniel J. Hauer, 13-21 Park Row, New York, N. Y. 

AMERICAN SOCIETY OF MUNICIPAL IMPROVEMENTS. Secre- 
tary, A. P. Folwell, 239 West Thirty-ninth street, New York, 
N. Y. ; 

ARKANSAS ASSOCIATION OF PUBLIC UTILITY OPERATORS. 
Secretary, J. E. Cowles, Hot Springs Light and Railway Com- 
pany, Hot Springs, Ark. 

ARKANSAS INDEPENDENT TELEPHONE ASSOCIATION. Sec- 
retary, Charles F. Speed, Texarkana, Ark. 

ASSOCIATION OF EDISON ILLUMINATING COMPANIES. Sec- 
retary, N. T. Wilcox, Lowell, Mass. 

ASSOCIATION OF EDISON PURCHASING AGENTS. Secretary, 
H. F. Frassee, Edison Electric Illuminating Company, Brook- 
lyn, N. Y. 


ASSOCIATION OF ELECTRIC LIGHTING ENGINEERS OF NEW 


ENGLAND. Secretary, W. H. Cole, Waltham, Mass. 

ASSOCIATION OF ENGINEERING SOCIETIES. Secretary, Fred 
Brooks, 31 Mills Street, Boston, Mass. 

ASSOCIATION OF IRON AND STEEL ELECTRICAL ENGINEERS. 
Secretary, James Farrington, La Belle Iron Works, Steuben- 
ville, O. 

ASSOCIATION OF RAILWAY ELECTRICAL ENGINEERS. Sec- 
retary, J. Andreucetti, Chicago & Northwestern Railroad, Chi- 
cago, Ill. 

ASSOCIATION OF RAILWAY TELEGRAPH SUPERINTEND- 
ENTS. Secretary, P. W. Drew, Minnesota, St. Paul & Sault 
Ste. Marie Railroad, Chicago, Ill. 

CALIFORNIA ELECTRIC RAILWAY ASSOCIATION. Secretary, 
L. E. W. Pioda, Oak and Broderick Streets, San Francisco, Cal 

CALIFORNIA STATE ASSOCIATION OF ELECTRICAL CONTRAC- 
TORS. Secretary and treasurer, F. V. Meyers, 502 Grant 
Building, San Francisco, Cal. 

CANADIAN ELECTRICAL ASSOCIATION. Secretary, T. S. Young, 
Confederation Life Building, Toronto, Canada. 

CANADIAN STREET RAILWAY ASSOCIATION. Secretary, Acton 
Burrows, 157 Bay Street, Toronto, Canada. 

CENTRAL ELECTRIC RAILWAY ASSOCIATION. Secretary. A. 
L. Neereamer, Traction Terminal Building, Indianapolis, Ind. 

CENTRAL ELECTRIC TRAFFIC ASSOCIATION. Secretary, J. T. 
Brittson, Chicago, South Bend & Northern Indiana Railway 
Company, South Bend, Ind. 

CLEVELAND ELECTRICAL LEAGUE. Secretary, H. H. Cudmore, 
Brilliant Electric Company, Cleveland, O. 

COLORADO ELECTRIC CLUB. Secretary, C. F. Oehlmann, P. O. 
Box 922, Denver, Colo. 

COLORADO ELECTRIC LIGHT, POWER AND RAILWAY ASSO- 
CIATION. Secretary, F. D. Morris, Colorado Springs, Colo. 
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CONNECTICUT STATE STREET RAILWAY ASSOCIATION. 
Secretary, F. W. Poole, Bridgeport, Conn. 

ELECTRICAL CONTRACTORS’ ASSOCIATION OF INDIANA. 
Secretary, George Skillman, Indianapolis, Ind. 

ELECTRIC CLUB OF CHICAGO. Secretary, F. S. Hickok, Mar- 
quette Building, Chicago. Ill. 

ELECTRICAL CLUB OF CALIFORNIA. Secretary, Russell D. Hol- 
abird, Argonaut Hotel, San Francisco, Cal. 

ELECTRICAL CONTRACTORS’ ASSOCIATION OF NEW YORK 
STATE. Secretary, George William Russell, Jr., 25 West Forty- 
second Street, New York, N. Y. 

ELECTRICAL CONTRACTORS’ ASSOCIATION OF STATE OF 
MISSOURI. Secretary, Ernest S. Cowle, 1613 Grand Avenue, 
Kansas City, Mo. 

ELECTRICAL CREDIT ASSOCIATION OF CANADA, LIMITED. 
Secretary, William R. Staveley, Royal Insurance Building, Mont- 
real, Canada. 

ELECTRICAL CREDIT ASSOCIATION OF CHICAGO. Secretary, 
Frederic P. Vose, 1343 Marquette Building, Chicago, Ill. 
ELECTRICAL MANUFACTURERS’ CLUB. Secretary, Walter Cary, 

Westinghouse Lamp Company, New York, N. Y. 

ELECTRICAL CREDIT ASSOCIATION OF PHILADELPHIA. Sec- 
retary, John W. Crum, 1324 Land Title Building, Philadelphia, Pa. 

ELECTRICAL CREDIT ASSOCIATION OF THE PACIFIC COAST. 
Secretary, Albert H. Elliott, Harding Building, San Francisco, 


Cal. 

ELECTRICAL CREDIT SOCIETY OF NEW YORK. Secretary, 
Franz Neilson, 80 Wall Street, New York, N. Y. 

ELECTRICAL VEHICLE AND CENTRAL STATION ASSOCIA- 
TION. Secretary, H. T. Sands, 139 Pleasant Street, Malden, 
Mass. 

ELECTRIC VEHICLE ASSOCIATION OF AMERICA. Secretary. 
C. E. Firestone, Columbus Buggy Company, Columbus, O. 

EMPIRE STATE GAS AND ELECTRIC ASSOCIATION. Secretary, 
Charles H. B. Chapin, 29 West Thirty-ninth Street, New York. 

ENGINEERS’ CLUB OF PHILADELPHIA. Secretary, W. P. Tay- 
lor, Philadelphia, Pa. 

ENGINEERS’ SOCIETY OF MILWAUKEE. Secretary, R. H. Pink- 
ley, Plankington House, Milwaukee, Wis. 

ENGINEERING SOCIETY OF WISCONSIN. Secretary, W. G. 
Kerchoffer, 32 Vroman Building, Madison, Wis. 

ENGINEERS’ SOCIETY OF WESTERN PENNSYLVANIA. Secre- 
tary, Elmer K. Hiles, 2511 Oliver Building, Pittsburg, Pa. 

FLORIDA ELECTRIC LIGHT AND POWER ASSOCIATION. Sec- 
retary, H. C. Adams, West Palm Beach, Fla. 

FRANKLIN INSTITUTE. Secretary, R. B. Owens, 15 South Sev- 
enth Street, Philadelphia, Pa. 

ILLINOIS ELECTRICAL CONTRACTORS’ ASSOCIATION. Secre- 
tary, M. N. Bloomenthal, Chicago. 

ILLINOIS INDEPENDENT TELEPHONE ASSOCIATION. Secre- 
tary, C. A. Camp, Jienry, Ill. 


ILLINOIS STATE ELECTRIC ASSOCIATION. Secretary, H. E. 


Chubbuck, Mayer Building, Peoria, IN. 

ILLUMINATING ENGINEERING SOCIETY. Secretary, Preston 
S. Millar, Engineering Societies Building, 33 West Thirty-ninth 
Street, New York, N. Y. 

INDEPENDENT TELEPHONE ASSOCIATION OF MISSISSIPPI. 
Secretary and treasurer, J. B. Shannon, New Albany, Miss. 
INDEPENDENT TELEPHONE ASSOCIATION OF TEXAS AND 

LOUISIANA. Secretary, C. A. Shock, Sherman, Tex. 

INDIANA ELECTRIC LIGHT ASSOCIATION. Secretary, J. V. 
Zartman, Indianapolis, Ind. 

INDIANA INDEPENDENT TELEPHONE ASSOCIATION. Secre- 
tary, Walter J. Uh], Logansport, Ind. 

INTERNATIONAL ASSOCIATION OF MUNICIPAL ELECTRI- 
CIANS. Secretary, Frank P. Foster, Corning, N. Y. 

IOWA ELECTRICAL ASSOCIATION. Secretary, L. D. Mathes, 
Union Electric Company, Dubuque, Ia. 

IOWA INDEPENDENT TELEPHONE ASSOCIATION. Secretary, 
W. J. Thill, Des Moines, Iowa. i 

IOWA STREET AND INTERURBAN RAILWAY ASSOCIATION. 
Secretary, George M. McCartney, Des Moines, Iowa. 

KANSAS GAS, WATER, ELECTRIC LIGHT AND STREET RAIL- 
a ASSOCIATION. Secretary, James D. Nicholson, Newton, 

an. 

KENTUCKY INDEPENDENT TELEPHONE ASSOCIATION. Sec- 
retary, W. G. Turpin, Henderson, Ky. 

MAINE ELECTRICAL ASSOCIATION. Secretary, F. D. Gordon, 
Lewiston, Me. 

MAINE INDEPENDENT TELEPHONE ASSOCIATION. Secretary, 

. M. E. Crow, Houlton, Me. 

MASSACHUSETTS ELECTRIC LIGHTING ASSOCIATION. Sec- 
retary, M. L. Fahey, 84 State Street, Boston, Mass. 

MASSACHUSETTS STREET RAILWAY ASSOCIATION. Secre- 
tary, Charles S. Clark, 70 Kilby Street, Boston, Mass. 

MASTER CAR BUILDERS’ ASSOCIATION. Secretary, J. W. Tay- 
lor, 390 Old Colony Building, Chicago, Ill. 

MICHIGAN ELECTRIC ASSOCIATION. Secretary and treasurer, 
Herbert Silvester, Detroit, Mich. 

MICHIGAN INDEPENDENT TELEPHONE ASSOCIATION. Sec- 
retary, A. A. Burch, Battle Creek, Mich. 

MINNESOTA ELECTRICAL ASSOCIATION. Secretary-treasurer, 
T. C. Gordon, Little Falls, Minn. 
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MISSISSIPPI ELECTRICAL ASSOCIATION. Secretary, J. Abbott, 
Jackson Electric Railway, Light & Power Company, Jackson, 
Miss. 

MISSOURI ELECTRIC, GAS, STREET RAILWAY AND WATER 
WORKS ASSOCIATION. Secretary, N. J. Cunningham, Spring- 
fleld, Mo. 

MISSOURI INDEPENDENT TELEPHONE ASSOCIATION. Secre- 
tary, George W. Schwerer, Windsor, Mo. 

MUNICIPAL LIGHTING ASSOCIATION OF MASSACHUSETTS. 
Secretary, J. C; Norcross, Reading, Mass. 

NATIONAL ACADEMY OF SCIENCES. Secretary, Arnold Hague, 
United States Geological Survey, Washington, D. C. 

NATIONAL ARM, PIN AND BRACKET ASSOCIATION. Secretary, 
J. B. Magers, Madison, Ind. 

NATIONAL ASSOCIATION OF COTTON MANUFACTURERS. 
Secretary, C. J. H. Woodbury, Boston, Mass. 

NATIONAL DISTRICT HEATING ASSOCIATION. Secretary, D. 
L. Gaskill, Greenville, O. , 

NATIONAL ELECTRICAL CONTRACTORS’ ASSOCIATION OF 
THE UNITED STATES. Secretary, N. H. Morton, 41 Martin 
Building, Utica, N. Y. 

NATIONAL ELECTRIC CREDIT ASSOCIATION. Secretary, Fred- 
eric P. Vose, 1343 Marquette Building, Chicago, Ill. 

NATIONAL ELECTRICAL INSPECTORS’ ASSOCIATION. Secre- 
tary, T. H. Day, 27 Pine Street, Hartford, Conn. 

NATIONAL ELECTRIC LIGHT ASSOCIATION. Secretary, T. C. 
Martin, 33 West Thirty-ninth Street, New York, N. Y. 

NATIONAL INDEPENDENT TELEPHONE ASSOCIATION. Sec- 
retary, J. B. Ware, McCormick Building, Chicago, Ill. 

NEBRASKA ASSOCIATION OF INDEPENDENT TELEPHONE 
COMPANIES. Secretary, Charles H. Hood, Lincoln, Neb. 

NEBRASKA ELECTRICAL ASSOCIATION. Secretary, Frank Mc- 
Master, Beatrice, Neb. 

NEW ENGLAND ELECTRICAL CREDIT ASSOCIATION. Alton F. 
Tupper, 84 State Street, Boston. Mass. 

NEW ENGLAND SECTION, NATIONAL ELECTRIC LIGHT ASSO- 
CIATION, Secretary, L. D. Gibbs, 39 Boylston Street, Boston. 

NEW ENGLAND STREET RAILWAY CLUB. Secretary, John J. 
Lane, 12 Pearl Street, Boston, Mass, 

NEW YORK ELECTRICAL SOCIETY. Secretary, GŒ. H. Guy, 
Engineering Societies Building, 29 Thirty-ninth Street, New 
York, N. Y. 

NEW YORK RAILROAD CLUB. Secretary, H. D. Vote, 95° Liberty 
Street. New York, N. Y. 

NEW YORK STATE INDEPENDENT TELEPHONE ASSOCIA- 
TION. Secretary, R. Max Eaton, Niagara Falls, N. Y. 

NORTH DAKOTA INDEPENDENT TELEPHONE ASSOCIATION. 
Secretary and treasurer, L. C. Kane, Kensal, N. D. 

NORTHWEST ELECTRIC LIGHT AND POWER ASSOCIATION. 
Secretary, N. W. Brockett, Cataract Building, Seattle, Wash. 

OHIO ELECTRIC LIGHT ASSOCIATION. Secretary, D. L. Gaskill, 
Greenville, O. 

OHIO INDEPENDENT TELEPHONE ASSOCIATION. Secretary, 
Ralph Reamer, Columbus, O. 

OHIO SOCIFTY OF MECHANICAL ELECTRICAL AND STEAM 
ENGINEERS, Secretary, F. E. Sanborn, Ohio State University, 
Columbus, O. 

OKLAHOMA ELECTRIC LIGHT, RAILWAY AND GAS ASSOCIA- 
TION. Secretary. Galen Crow, Guthrie, Okla. 

OLD-TIME TELEGRAPHERS’ AND HISTORICAL ASSOCIATION. 
Secretary, Frank J. Sherrer, 195 Broadway, New York, N. Y. 

ORDER OF THE REJUVENATED SONS OF JOVE. Mercury, Roy 
M. Van Vliet, Monadnock Block, Chicago, Ill. 

PACIFIC COAST ELECTRIC VEHICLE ASSOCIATION. Secretary, 
A. H. Halloran, 901 Atlas Building, San Francisco, Cal. 

PENNSYLVANIA ELECTRIC ASSOCIATION. Secretary, Van 
Dusen Rickert, Pottsville, Pa. 

PENNSYLVANIA STATE INDEPENDENT TELEPHONE ASSO- 
CIATION. Secretary, H. E. Bradley, 135 South Second Street, 
Philadelphia, Pa. : 

PENNSYLVANIA STATE STREET RAILWAY ASSOCIATION. 
Secretary, Charles H. Smith, Lebanon, Pa. 

PIKE’S PEAK POLYTECHNIC SOCIETY. Secretary, E. A. Sawyer, 
Colorado Springs, Colo. 

PITTSBURG ELECTRIC BOOSTERS’ CLUB. Recording Watt- 
meter, O. R. Rombach, 919 Liberty Avenue, Pittsburg, Pa. 
RAILWAY ELECTRIC SUPPLY MANUFACTURERS’ ASSOCIA- 
TION. Secretary, J. Scribner, General Electric Company, Chi- 

cago, Ill. 

RAILWAY SIGNAL ASSOCIATION. Secretary, C. C. Rosenberg, 
Bethlehem, Pa. 

SOCIETY OF THE UNITED STATES MILITARY TELEGRAPH 
CORPS. Secretary, David H. Bates, 658 Broadway, New York, 
N. Y. 

SOCIETY FOR THE PROMOTION OF ENGINEERING EDUCA- 
TION. Secretary, H. H, Norris, Cornell University, Ithaca, 


N. Y. l 
SOCIETY OF AUTOMOBILE ENGINEERS. Secretary, Alexander 
Churchward, 30 Church Street, New York, N. Y. 
SOCIETY OF WIRELESS TELEGRAPH ENGINEERS. Secretary, 
E. D. Forbes, 96 Franklin Street, South Framingham, Mass. 
SOUTH DAKOTA INDEPENDENT TELEPHONE ASSOCIATION. 
Secretary-treasurer, E. R. Buck, Hudson>S. D. 
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SOUTHWESTERN ELECTRICAL AND GAS ASSOCIATION. Sec- 
retary, W. B. Head, Stephensville, Tex. 

STREET RAILWAY ASSOCIATION OF THE STATE OF NEW 
YORK. Secretary, J. H. Pardee, J. G. White & Company, New 
York, N. Y. 

TELEPHONE SOCIETY OF NEW YORK. Secretary, T. H. Law- 
rence, Eighteenth Street and Irving Place, New York, N. Y. 
TEXAS INDEPENDENT TELEPHONE ASSOCIATION. Secretary, 

Leon Spencer, Gainesville, Tex. 

UNDERWRITERS’ NATIONAL ELECTRIC ASSOCIATION. Sec- 
retary Electrical Committee, C. M. Goddard, 141 Milk Street, 
Boston, Mass. 

UTAH SOCIETY OF ENGINEERS. Secretary, W. C. Ebaugh, Uni- 
versity of Utah, Salt Lake City. Utah. 

VERMONT AND NEW HAMPSHIRE INDEPENDENT TELE- 


PHONE ASSOCIATION. Secretary-treasurer, E. B. Seeley. st 
Johnsburg, Vt. a 

VERMONT ELECTRICAL ASSOCIATION. Secretary, A. B. Mars- 
den, Manchester, Vt. ; 

WASHINGTON SOCIETY OF ENGINEERS. John C. Hoyt, 1336 
F Street, Washington, D. C. 

WESTERN ASSOCIATION OF ELECTRICAL INSPECTORS. Sec. 
retary, W. S. Boyd, 125 Monroe Street, Chicago, Ill. 

WESTERN SOCIETY OF ENGINEERS. Secretary, J. H. Warder, 
Monadnock Block, Chicago, Ill. 

WISCONSIN ELECTRICAL ASSOCIATION. Secretary, John S. 
Allen, Lake Geneva, Wis. i 

WISCONSIN INDEPENDENT TELEPHONE ASSOCIATION. Sec- 
retary, J. C Crowley, Jr., Superior, Wis. 

WISCONSIN STATE TELEPHONE ASSOCIATION. Secretary, 
Paul J. Weirich, Monroe, Wis. 


RECORD OF ELECTRICAL PATENTS. 


Issued (United States Patent Office) November 1, rgr0. 


974.109. CIRCUIT-INTERRUPTER. Carl B. Auel, Wilkinsburg, 
Pa., and John R. Spurrier, Manchester, England, assignors to 
Westinghouse Electric and Manufacturing Company. Filed 
September 4, 1906. A fuse is in series with oil-immersed 
co-operating, latch-engaged contact members which are sep- 
arated when the fuse is ruptured. 

974.110. TELEPHONE APPARATUS. Garrison Babcock, Roches- 
ter, N. Y., assignor to Simplex Telephone Equipment Company, 
Rochester, N. Y. Filed May 8, 1908. A current-modifying 
medium is situated between a rigid and a flexible electrode. 

974,112. CIRCUIT-CONTROLLING MECHANISM. Ferdinand 
Bechoff, Schenectady, N. Y., assignor to General Electric Com- 
pany. Filed December 16, 1908. Prevents simultaneous opera- 
tion of two independently operable switches. 

974,152. ELECTRIC-MOTOR CONTROL. Henry D. James, Pitts- 
burg, Pa., assignor to Westinghouse Electric and Manufactur- 
ing Company. Filed March 4, 1907. The switches are caused 
to close in a predetermined order and to open automatically 
in the same order. 

974,157. THERMO-ELECTROSTAT. Roscoe William King, Las 
Animas, Colo. Filed June 11, 1909. Expansion or contraction 
of a fluid by heat or the lack of it controls electric contact 
devices. 

974,161. HEATING SYSTEM. Hermann Lemp, Lynn, Mass., as- 
signor to General Electric Company. Filed May 10, 1910. The 
apparatus comprises a vessel containing a liquid to be heated 
and also a body of mercury, conduits conveying liquid to the 


vessel and liquid or vapor therefrom, a pump that is normally . 


in operation continuously to supply liquid to the vessel, a regu- 
lator for the motor that is sensitive to change in level of the 
liquid in the vessel, conductors for conveying current to the 
vessel and receiving it after it has passed through the mercury 
and the liquid, and a regulator for controlling the passage of 
current which is sensitive to a condition of the liquid being 
heated. 

974,167. TRANSFORMER. Max Mayer, Pankow, Germany, as- 
signor to General Electric Company. Filed May 3, 1909. A 
multileg core-type transformer. 


974,169. TRANSMITTING APPARATUS. Frederick W. Midgley, 
Jersey City, N. J., assignor to International Telegraph Con- 
struction Company. Filed February 1, 1906. A wireless trans- 
mitter for long-period waves. 


974,171. RECTIFYING ELECTRIC CURRENTS. John J. Mont- 
gomery, Santa Clara, Cal. Filed Aug. 28, 1909. The process 
consists in giving to a moving element through the agency of 
a fixed element, a succession of positive and negative accelera- 
tions, the resultant effect of which determines a step-by-step 
progression of the moving element in exact consonance with 
the variations of the current to be rectified, and in imparting 
the step-by-step movement so determined, to an element of a 
pole-changing device adapted to co-operate with other elements 
connected to the circuit carrying the current under rectifica- 
tion, to successively reverse the order of the terminal con- 
nection or the circuit carrying the current under rectification 
to a utilization circuit, by the step-by-step movement imparted 
to the element of the pole-changing device. 


974.177. INSULATOR FOR HIGH-TENSION TRANSMISSION SYS- 
TEMS. Jakob E. Noeggerath, Schenectady, N. Y., assignor to 
General Electric Company. Filed February 9, 1910. Anchor 
slugs are disposed in a passage between the bearing afforded 
by the space between flanges on the head of a strain bolt, and 
a shouldered recess in the insulator proper. 

974,199. CURVE-DRAWING INSTRUMENT. Lewis T. Robinson, 
Schenectady, N. Y.. assignor to General Electric Company. 
Filed March 30, 1903. An electromagnetic autographic re- 
corder. 

974.191. WIRELESS APPARATUS Frederick G. Sargent, West- 


ford, Mass. Filed April 3, 1909. A detector comprises a con- 
ductor supported at two points and free to vibrate between 
them, and a contact point lightly engaging it and adjustable 
transversely along the conductor. 

974,192. ELECTRIC METER. George A. Sawin, Lynn, Mass., as- 
signor to General Electric Company. Filed September 13, 1906. 
The meter shaft is caused to be separated from its bearing by 
a cessation of the flow of current. 


974,207. INSULATOR-SUPPORT. Warren Ray Thompson, Chica- 
go, IN.. assignor to H. M. Byllesby & Company, Chicago, Ill. 
Filed May 10, 1910. An insulator support comprises angle bars 
connected to each other at one end, and diverging from their 
points of attachment to each other, so that their opposite ends 
will be separated, the bars being adapted to be connected 
between their ends to a pole or other support. 


974,220. ELECTRIC INSOLE. Charles W., West, Denver, Colo.. 
assignor to The Electro-Curo Company, Denver, Colo. Filed 
March 23, 1908. Electrodes in a boot or shoe insole connect 
to a portable battery. 


974,223. LIGHTNING-ARRESTER. Alexander Jay Wurts, Pitts- 
burg, Pa., assignor to Westinghouse Electric and Manufacturing 
Company. Filed September 5, 1905. An electrical fuse com- 
prises a nonconducting frangible body and a fusible conduct- 
ing film covering its surface the fusing of which breaks the 
frangible body and produces only a negligible amount of con- 
ducting vapor. 


974,224, ELECTRIC BRAKING. Ernest F. W. Alexanderson. 
Schenectady, N. Y., assignor to General Electric Company. 
Filed October 9, 1909. The method of operating an alternat- 
ing-current commutator motor as a generator returning energy 
to the source for dynamic braking, consists in connecting the 
motor armature to the source, separately exciting the motor 
field with current approximately in phase with the voltage of 
the source, varying simultaneously the connections between 
the motor armature and the source and the strength of the 
current, supplied to the motor field to vary the braking torque. 
and varying the strength of this current independently to ad: 
just the motor voltage for different speeds. 


974.225. BRIDGE FOR SUPPORTING TROLLEY-WIRES BY 
MEANS OF THE CATENARY SYSTEM. Robert L. Allen. 
Syracuse, N. Y. Filed August 27, 1909. A truss comprises 
upper and lower chords, and posts of angle iron interposed be- 
tween the chords, each post having its end sections fiattened. 
and each flattened end section having its outer portion bent at 
an angle to the remaining part of the flattened section and 
secured to one of the chords. 


974.227. ELECTRODE FOR ARC-LAMPS. Edward Berry and 
Emile J. Guay, Lynn, Mass., assignors to General Electric 
Company. Filed July 9, 1909. An arc-light electrode is com 
posed of an aluminum tube with a filling of titanium carbide. 

974,232. ELECTRICAL SAD-IRON. William A. Braun, Fort Wayne. 
Ind., assignor of one-half to Fremont L. Jones, Fort Wayne, 
Ind. Filed February 23, 1910. An expansive element cuts of 
the current when the heat becomes excessive. ; 

974.238. MOTOR CONTROL. Andrew M. Coyle, New York. N Ye 
assignor to Otis Elevator Company, Jersey City. N. J. Filed 
January 30, 1908. Includes means for energizing either 8 
brake magnet alone or both a brake magnet and a trip masnet 
when current is supplied to the motor. . 

974.253. LAMP-FIXTURE. Peter Forg, Somerville, Mass. Filed 
November 14, 1907. An adjustable pendant fixture for inca 
descent lamps. 

974.275. ILLUMINATED SIGN. William H. Ingle, Tacoma, Wash 
Filed August 17, 1909. An electric flasher. 

974.279. AUTOMATIC TELEGRAPHY. Gregory T. Kanzer-Chee® 
dard, Kamenka, Russia. Filed March 31, 1903. A plug com 
prises two metallic spring plates electrically insulated from 


a ope 
E AF 
Be 


CTAR; 


November 12, 1910 


each other and having forked ends adapted to embrace the 
upper and lower front contacts of a Morse key. 


974,296. ELECTRO GLOW-LAMP. Hermann Remané, Berlin; 
Emil Gottschalk, Charlottenburg, and Eugen Hurwitz, Berlin, 
Germany, assignors to Deutsche Gasgltihlicht Aktien Gesell- 
schaft (Auergesellschaft), Berlin, Germany. Original applica- 
tion filed July 18, 1907. Divided and this application filed 
December 17, 1908. An incandescent electric lamp comprises 
a tungsten filament and a support therefor, composed of two 
separable bodies of metals connected mechanically, one of the 
metals having the property of forming an alloy with tungsten, 
while the other has the contrary property. 


974,329. ELECTRIC HEATING DEVICE. Christian Aalborg, Wil- 
kinsburg, Pa., assignor, by mesne assignments, to Westing- 
house Electric and Manufacturing Company, East Pittsburg, 
Pa. Filed November 19, 1908. An electric heating device com- 
prises a zigzag grid of flattened fiuid-containing tubing and 
resistance elements forced into engagement with the outer 
surfaces of the flattened tubing and insulated therefrom. 


974,330. ELECTRICALLY-HEATED BOILER. Christian Aalborg, 
Wilkinsburg, Pa., assignor to Westinghouse Electric and Manu- 
facturing Company. Filed July 8, 1909. An electrically heat- 
ed steam generator comprises a relatively flat resistance ele- 
ment, a receptacle having ribs or projections on the inner 
surfaces of its walls, and slots cut in its outer wall and ex- 
tending into the projections or ribs to receive the resistance 
element, whereby the fluid pressure within the receptacle com- 
prises the resistance element. 


974,362. RAILWAY-SIGNAL. James J. Cozzens, East Orange; 
Charles F. Estwick, Jersey City, and George S. Tiffany, Sum- 
mit, N. J., assignors to The Kinsman Block System Company. 
Filed April 2, 1910. An electromagnetically operated sema- 
phore. 
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970,608.—ELECTRIC SMELTING 


974,370. UNIVERSAL FLOOR-BOX FOR THE DISTRIBUTION OF 
ELECTRIC WIRES. John Fountain, Jr., Elizabeth, N. J. Filed 
June 24, 1904. Renewed March 31, 1910. A floor box has two 
adjustable box body sections, one section provided with an 
outwardly projecting flange, and the other with an inwardly 
projecting fiange, the flanges being provided with bearing 
seats, whereby the box sctions are capable of universal adjust- 
ment one upon the other upon the flanges. 


974,374. REFLECTOR FOR STORE-WINDOWS AND THE LIKE. 
Thomas Gaggs, Chicago, Ill., assignor to Thomas H. Sidney, 
Chicago, Ill. Filed Aug. 19, 1909. A reflector for store win- 
dows and the like comprises a downwardly facing, trough- 
shaped upper part, an upwardly facing, trough-shaped lower 


part and an inwardly arched reflecting back wall extending. 


between the upper and lower parts. 


974,389. ELECTRODE FOR ELECTRIC-ARC LIGHTS. Adrian 
Denman Jones, Holloway, England. Filed April 19, 1909. An 
arm-lamp electrode comprises a carbon core, members project- 
ing from the core, and chemical material disposed around the 
core between the projecting members, the latter being shaped 
a as partially to inclose the chemical material, to hold it in 
place, 


974,396. LIGHTNING-ROD. Edward J. Kress, Pittsburg, Pa., as- 
signor to William M. Leatherman, Pittsburg, Pa. Filed Octo- 
ber 10, 1908. Renewed May 11, 1910. A lightning rod com- 
prises a core of absorbent material, and a woven wire tube. 
incasing the core, and having interspaces. 


974,415. PROCESS FOR COMPELLING ELECTRIC MOTORS TO 
KEEP IN STEP WITH THE WAVES OR IMPULSES OF THE 
CURRENT DRIVING THEM, AND A MOTOR EMBODYING 
THE PROCESS. John J. Montgomery, Santa Clara, Cal. Origi- 
nal application filed August 28, 1909. Divided and this appli- 
cation filed April 6, 1910. The method consists in giving to 


= 7 = - Pag 
y 4 47 ZG: 
` Tex AININ š 
Nive © me 5 KANNA 
S -e a ~ON N 


Ga YA a3 7 
WIT A 
A | Z 


nfi LA 
491010110011'10170010/008 


970,370.—FLOOR BOX. 


m ere ene ee ae ee 


ELECTRICAL REVIEW AND WESTERN ELECTRICIAN | 1021 


the moving element in the motor through the agency of a fixed 
element, a succession of positive and negative accelerations, 
the resultant effect of which determines a step-by-step pro- 
gression of the moving element in exact consonance with vari- 
ations in the current applied, so that when the current is 
applied and the movable element brought in synchronism by 
the application of an extraneous force, the attraction of the 
fleld magnet will first pull the movable element forward and 
will then hold it back in such manner that it will continue to 
advance with a step or movement undulatory in its character, 
the successive steps or undulations being in response to the 
successive variations of the electrical forces, and in synchro- 
nism with and conterminous as regards time with such varia- 
tions, whether such variations occur in successively equal times 
or not. 


974,420. APPARATUS FOR HEATING TOOLS ELECTRICALLY. 
John Aertly, Cincinnati, Ohio, and Charles F. Dudley, Bellevue, 
Ky., assignors to O. A. Miller Treeing Machine Company. Port- 
land, Me. Filed April 6, 1907. An electrically heated treeing 
iron. 

974,433. SPEED REGULATION FOR DYNAMO-ELECTRIC MA- 
CHINES. Clarence Renshaw, Swissvale, Pa., assignor to West- 
inghouse Electric and Manufacturing Company. Filed August 
2, 1905. A motor has a field magnet connected to one phase 
of a polyphase circuit and an armature connected to another 
phase thereof; an auto-transformer is interposed between the 
armature and the circuit, and means dependent upon the cur- 
rent traversing the circuit automatically vary the active length 
of the transforming winding. 

974,439. ELEVATOR. Martin C. Schwab, Chicago, Ill. Filed Apri! 
27, 1909. An electric switch is adapted to be operated by the 
relative movement of a suspended weight and the car. 

974,447. MAGNETIC TRACTION-WHEEL DRIVE. August Sundh, 
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974,161.—HEATING SYSTEM. 


Yonkers, N. Y., assignor to Otis Elevator Company, Jersey 
City, N. J. Filed Dec. 16. 1905. A brake device for a traction 
elevator is described. 

974,449. TERMINAL CONNECTION. Otto Thieme, St. Louis, Mo. 
Filed October 28, 1909. The turned-up ends of the cable wires 
are held between washers squeezed together by a device simi- 
lar to a screwed stuffing box. 

974,462. ELECTRICAL COUPLING. Car] H. Bissell, Syracuse, N. 
Y., assignor to Crouse-Hinds Company, Syracuse, N. Y. Filed 
January 27, 1910. A T-joint connection. 


, 974,497. ELECTRIC GENERATOR AND MOTOR. Duston Kemble, 


Lakewood, Ohio. Filed January 13, 1910. The field magnets 
are formed with longitudinal openings therethrough, and an 
inner coil and an outer coil are wound within and about the 
magnets respectively, the inner coil being disposed in a plane 
substantially at right angles to the outer coil. 


974,506. TELEPHONE-RECEIVER HOLDER. Harry M. McAlar- 
ney, Puritan, Pa. Filed September 1, 1910. The receiver is 
supported by a bracket device connected to a desk-type trans- 
mitter. 


974,528. ELECTRIC SWITCH. William M. Scott, Philadelphia, 
Pa., assignor to The Cutter Electrical and Manufacturing Com- 
pany. Filed October 9, 1909. The switch comprises movable 
main and shunt contacts, and arm carrying a shunt contact 
independently of the main contact, members pivoted to each 
other for operating the main contact, a cam surface on the 
shunt-carrying arm, and a cam-engaging member carried at 
the pivotal connection of the members for operating the shunt- 
carrying arm, 

974,557. ELECTROCHEMICAL WARP STOP-MOTION FOR 
LOOMS. John F. Dustin, Fulton, N. Y., assignor of one-half 
to John W. Stevenson, Fulton, N. Y. Filed April 22, 1910. 
Breakage of a thread closes a controlling circuit. 
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974,561. ELECTRIC WATCHMAN’S CLOCK. George B. Fessen- 
den, Boston, Mass., assignor to The Eco Magneto Clock Com- 
pany, Boston, Mass. Filed July 23, 1908. An autographic re- 
cording mechanism is described. 


974,562. INDICATING AND RECORDING MECHANISM. Theo- 
dore M. Foote, Allston, Mass. Filed May 2, 1910. Signal-re- 
cording mechanism comprises a recording element and thermo- 
statically operated controlling means therefor disposed in 
proximity to a light, the burning of which is to be recorded. 


974,565. AUTOMATIC GAS-IGNITER. Eugene E. Gerald, Balti- 
more, Md. Filed March 23, 1910. The gas jet is ignited by an 
electric attachment the current for which is thermostatically 
cut off when the gas is lighted. 


‘974,568. SHADE-HOLDER. Edwin E. Hayward, Waterbury, Conn., 
assignor to The Plume & Atwood Manufacturing Company, 
Waterbury, Conn. Filed July 23, 1910. A shade holder in- 
cludes a socket-holding device. 


974,576. ELECTROLYTIC CELL. Gilbert C. Landis, Wadsworth, 
and Jacob H. Smith, Rittman, Ohio, assignors to Ohio 
Salt Company, Wadsworth, Ohio. Filed July 2, 1909. An 
electrolytic cell consists of a container; two series of elec- 
trodes mounted in the container to form a tortuous path 
through the same for the electrolyte; a series of tubes of elec- 
trical nonconducting material each in the form of a series of 
substantially parallel convolutions; one of the tubes being 
mounted between each pair of electrodes; with two supply 
pipes each connected to each of the tubes for circulating cool- 
ing fluid therethrough. 


974,584. TROLLEY. George A. “Miller, McKeesport, Pa. Filed 
April 21, 1910. A special harp construction. 


974,762.—-WIRELESS APPARATUS. 


974,608. PROCESS FOR SMELTING ORE. Frederick T. Snyder, 
Oak Park, lll., assignor to Electric Metals Company, Chicago, 
Ill. Filed July 1, 1907. The process of making steel from 
iron ore in an electric furnace consists in feeding such ore 
mixed with sufficient carbon to reduce such ore and provide 
the required carbon contents of the steel, while preventing 
the absorption of additional carbon by shielding the electrodes 
with lime (the lime beihg adapted to flux the earthy con- 
stituents of the ore), and collecting the metal in a crucible 

_ free from carbon. 


974,610. STRAIN-INSULATOR. Louis Steinberger, New York, N. 
Y. Filed June 17, 1910. A strain insulator comprises a body 
member provided with a recess and with an opening merging 
into the recess, a single metallic tension member extending 
through the opening and provided with an anchor disk located 
within the recess, metallic tension members disposed upon 
opposite sides of the single metallic tension member, and 
means for anchoring the tension members relatively to the 
body member. 


974,611. TROLLEY-HARP. William W. Stewart, Muskogee, Okla. 
Filed December 7, 1909. A cable hanger comprises a support- 
a displaced trolley wire to the wheel groove. 


974,669. CABLE-HANGER. Elijah Gordon Jeffries, Boise, Idaho. 
` Filed December 7, 1909. A cable hanger comprises a support- 
ing member and a suspending member pivotally connected to- 
gether, these members having juxtaposed concave faces ar- 
ranged in opposition to each other, and means on one of the 
members adapted to lockingly engage a cable, whereby the 
members are locked against relative movement. 

974,672. INSULATOR. Robert M. Johnston, Mansfield, Ohio, as- 
signor to The Ohio Brass Company, Mansfield, Ohio. Filed 
December 23, 1907. In combination with a series of inter- 
changeable insulator sections detachably swiveled together is 
a suspension means attached to the ends of the series. 

974,683. CONTROLLING SYSTEM FOR MOTOR TRACTION- 
CARS. William C. Mayo, Barstow, Tex., assignor of one-third 
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to Electric Gas Motor Car Company, one-third to George E. 
Briggs, Barstow, Tex., and one-third to John Houlehan, El Paso, 
Tex. Original application filed February 24, 1908. Divided 
and application filed November 3, 1908. Divided and this appli 
cation filed December 29, 1909. There is a speed-changing 
mechanism between the power side of the car and the car 
axles, with electric controlling means for this mechanism, and 
means for establishing electric connection on the lowering 
speed silde of the speed-changing mechanism when the main 
controlling circuit therefor is broken. 

974,687. ELECTRIC-LIGHT HANGER. Norman McLeod, Detroit, 
Mich. Filed Dec. 4, 1909. 

974,712. ARMATURE-TESTING DEVICE, Levon H. Seyranian, 
Monterey, Cal. Filed Dec. 29, 1908. The device comprises 
two movable contacts forming terminals of an electric circuit 
including a buzzer and adapted to make electrical connection 
with two commutator bars, and two fixed contacts included in 
an indicating circuit adapted to be closed by the movable 
contacts of the buzzer circuit. 


974,760. ELECTRIC FISHING-TOOL. Harry Eastwood, Fresno, 
Cal. Filed Feb. 2, 1910. A fishing-tool consists of a waterproof 
casing with a removable, sectional armature plug in the bot- 
tom, and means within the casing for magnetizing the arma- 
ture sections. 

974,762. WIRELESS TELEGRAPHY. Reginald A. Fesseden, Wasb- 
ington, D. C. Filed Jan. 14, 1907. In combination with a re 
ceiving apparatus and & transmitting apparatus, are means 
(for shielding the receiving apparatus from the action of the 
sending apparatus during the simultaneous operation of the 
sending and receiving apparatus) comprising a focusing device 
for receiving the waves and focusing device for emitting the 
waves, both focusing devices being filled with a medium having 
a higher dielectric constant than air, 80 that the waves 48 
emitted and received are of much shorter wave length than 
when traversing the space between the stations. 


$ 
PATENTS THAT HAVE EXPIRED. 


Following is a list of the electrical patents (issued by the Unit- 
ed States Patent Office, Washington, D. C.), that expired Novem- 
ber 7, 1910: 


507,978. INCANDESCENT ELECTRIC LAMP. Craig R. Arnold, 
Sharon Hill, Pa. 

507,983. AUTOMATIC SIGNAL FOR TRUNK LINES OF TELE 
PHONE EXCHANGES. Oro A. Bell, Brooklyn, N, Y. 

507,997. ELECTRIC LOCOMOTIVE. Joseph I. Conklin, Brooklyn, 


N. Y. 

508,000. ELECTRIC-MOTOR APPARATUS. John C. Davidson, 
Prince’s Bay, N. Y. 

BTT ELECTRIC-LIGHT FIXTURE. Larsen Filstrup, Chicago, 

508,050. CIRCUIT-BREAKING DEVICE FOR RECIPROCATING 
laa MACHINES. Charles H. Richardson, Philadelphia, 

a. 

508,054. MULTIPLE-SWITCHBOARD SYSTEM FOR TELEPHONE 
EXCHANGES. Charles E. Scribner, Chicago, Ill. 

508,069. POLARITY SWITCH FOR SECONDARY-BATTERY SYS 
TEMS. Allen H. Whiting, New York, N.Y. > 

508,088. ELECTRIC-RAILWAY SYSTEM. Carl T. B. Brain, Liv 
erpool, Eng. 

508,089. SAFETY APPARATUS FOR ELECTRIC OR OTHER 
. STREET-RAILWAY CARS. William Cox, Hamilton, Canada. 
sua ELECTRIC MOTOR. William P. Carstarphen, Jr., Denver, 

olo. 

508,188. ALTERNATE CURRENT ELECTRIC MOTOR. William 
Stanley, Jr., Great Barrington, Mass. 

508,199. CLOSED-CONDUIT ELECTRIC RAILWAY. Otis B, Ber 
ton, Cleveland, Ohio. 

508,208. REGULATOR FOR DYNAMO-ELECTRIC MACHINES. Al- 
bert M. Cullingworth, New York, N. Y. 

508,215 ELECTRIC TIME-SIGNALING SYSTEM. James H. Gerty, 
Brooklyn, N. Y. 

508,236. CONDUIT ELECTRIC RAILWAY. Jacob Pawolowskl, 
Cincinnati, Ohio. 

508,255. TELEPHONE CIRCUIT. John 8, Stone, Boston, Mass. 

508.262. ELECTRIC TOOL. George H. Williams, New York, N. Yy. 

508,284. ELECTRICALLY-HEATED SOLDERING IRON. Charles 

a sae TERE Mich. 
5295. TRIC CABLE. Henry W. Fisher, Pittsburg, Pa. 
508,322 ELECTRIC REGULATOR AND SWITCH. Walter N. 
JONES, Jr., Petersburg, Va. l 
508,356. RAILROAD SIGNAL SYSTEM. George L. Thomas, Brook: 
lyn, N. Y., and Edward C. Seward, Montclair, N. J. 

508,370. COVERING ELECTRIC CONDUCTORS. William A. Cot- 
ner, Pittsburg, Pa. 

508,373. ELECTRIC-CAR ATTACHMENT. Isaac H. Davis, South 
Butte, Mont. 


508,380. ELECTRIC ROTARY FLUE-CLEANER. Fulton Gardner. 
Chicago, Ill. 


508,388. ELECTRIC RAILWAY. Rudolph M. Hunter, Philadel- 
phia, Pa. 


508,392. ELECTRIC-ARC LAMP. Benjamin Adair and Charles H. 
Klewer, Denver, Colo. 
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LABOR COSTS IN ELECTRIC-POWER PRODUCTION. 


One of the chief sources of economy in power produc- 
tion on a large scale is the tendency of labor cost per unit 
of output to decrease as the total volume of energy deliv- 
ered at the busbar rises and as the load-factor grows 
greater. Comparing generating plants of the same type, 
one finds that the wages cost per kilowatt-hour is reduced 
more and more as the output of the station is forced to 
large figures. To a lesser extent the fuel cost per unit de- 
livered at the switchboard illustrates the benefits of a large 
production, As the load upon a given generating unit in- 
creases the tendency is for the equipment to show higher 
efficiency, and even when equipment is heavily overloaded 
there is seldom any serious loss in efficiency, so long as re- 
lable service is maintained. But when all is said and done, 
the fact remains that the actual fuel consumption, in total 
pounds per hour burned under the boilers, inevitably in- 
creases with any large increase in output, while the labor 
cost may remain constant through a much larger range of 
production. In homely terms, it takes about as many men to 
run the average station when the load is half the maximum 
as when it is at three-quarters and not seldom does one find 
that the same labor requirements are in evidence on each 
of the daily shifts, regardless of the wide variations ex- 
hibited in the demand upon the plant as a whole. 

Other things being equal, the use of large generating 
units and a simple, clean-cut and straightforward station 
design results in a lower cost of production than in a 
smaller plant where the units are many and of very limited 
individual capacity. The difference may be as high as three 
or four-tenths of a cent per kilowatt-hour between a plant 
rated at 5,000 or 6,000 kilowatts, and one with a normal ca- 
pacity of 700 or 800 kilowatts, assuming that both instal- 
lations are operated with due regard to the benefits of long- 
hour business. In a number of stations of generally similar 
types examined it was found that a 6,000-kilowatt plant re- 
quired the services of twenty-two men for its daily opera- 
tions, While a 630-kilowatt station utilized the services of 
six men. Little could be done to cut down the labor cost 
of the smaller station except to endeavor to secure a large 
volume of long-hour business. The use of small machines 
in this station and the necessity of operating with at least 
six employees, two of whom worked on each shift, pre- 
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eluded any higher efficiency of labor than is expressed by 
a cost of attendance of about seven-tenths of a cent per 
kilowatt-hour. The larger station, with its more favorable 
conditions, and particularly its higher-capacity generating 
units, produced electricity with an attendance cost of about 
three-tenths of a cent per unit, and the annual station wages 
per kilowatt of station capacity were determined to be $4.31 
in the case of the larger plant and $7.95 in the smaller 
installation. -In the smaller plant the average generating 
capacity which each employee looked after was 105 kilo- 
watts, and in the larger station, 272 kilowatts. In most 
power plants of moderate size depending upon steam ma- 
echinery for their service it has been found most difficult 
to carry the cost of attendance per kilowatt-hour down be- 
low one-fourth of a cent, but the tendency is in that. direc- 
tion as the new business departments of lighting and power 
companies add profitable loads to the system. In great 
stations like those in service on systems supplying ur- 
ban demands from generating units of 10,000 or 15,000 kilo- 
watts individual capacity the possibilities of low attendance 
cost are most attractive. The smaller plant can enjoy 
some of these benefits if it strives to load its equipment 
heavily and in remodeling to select large units well spaced 
about the engine room instead of continuing operations 
with equipment of multiplied moving parts and very limited 
capacity. 


WIRELESS IN WINTER. 


An important step in utilizing wireless as an aid to the 


preservation of life and property was recently taken when 
the Canadian Government decided to keep its wireless sta- 
tions on the Magdalen Islands open all through the winter 
and also to install new stations at Point Armour and Belle 
Isle. The Magdalens lie almost in the middle of the Gulf 
of St. Lawrence. 

In the past, communication has at times been entirely 
cut off, as was the case last winter, by the breaking of the 
submarine cable, which runs to that island. At any time 
during a fierce northern storm such a break is lable to 
oceur, and when this does happen, communication ean not 
of course be re-established until the following summer. The 
wireless apparatus is undoubtedly subject to accident as 
well as is the submarine cable, but where the submarine 
eable lies under a great field of ice, there 1s but little com- 
parison as to the ease of repair. 

While of especial advantage to the islanders themselves, 
the real value of the winter wireless service les in the 
fact that vessels may be warned of the ice conditions in the 
vicinity of the islands. This applies not only to the ocean 
liners which pass the Grand Banks, but to the fleets of fish- 
ing vessels which every spring leave Newfoundland and 
New England points for these waters. The action of the 
Canadian Government is one which will contribute much to 
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the safety of hundreds of lives and a great amount of prop- 


crty. 


a 


STREET RAILWAYS AND TOWN DEVELOPMENT. 


The street and interurban railways have materially 


influenced the development of villages into towns and 
indeed have frequently caused the foundation of town- 
ships where none had previously existed. Another effect 
has been the moving out of the congested city population 
toward the suburbs and the locating of the business areas 
into well defined centers forming the converging points 
of the various street-railway systems. 

But the opportunities for urban and suburban improve- 
ments made possible by these developments do not seem 
to have been exploited in any but the most haphazard man- 
ner. America has done a great deal toward developing the 
street-railway business, but one must turn to Europe to 
observe the refinements of progressive civilization in the 
working out of the problems of residential districts and 
adequate transportation facilities. Germany has set the 
pace for the rest of the world in this movement and Eng- 
land is proving a worthy follower and an originator of 
ideas also in this connection. 

At the recent convention of the Municipal Tramways 
Association in Great Britain, Mr. A. Baker, general man- 
ager of the Birmingham Corporation Tramways, read & 
suggestive paper entitled ‘‘Tramways in Relation to Town 
Planning,’’ in which he advocated much wider roads, with 
portions set apart for the exclusive use of street railways. 
These, he said, being unhampered by ordinary vehicular 
traffic, could then be operated at much higher speeds than 
are possible under prevailing conditions, with the result 
that a larger residential area would be available for subur- 
banites working in the business section of the city. He 
cited the case of Berlin where such roads are used, the 
street-railway tracks being filled in between the ties with 
green turf, and the widened roads transformed into boule- 
vards. A cheaper method of construction is also made pos- 
sible by this means, thus enabling the street railways to be 
extended into districts where the traffic is so light that 
under the old conditions the track construction would make 
the cost of installation prohibitive. 

At the same meeting, Mr. P. Fisher, of Dundee. mooted 
the idea that trackless trolleys could be used to exploit new 
districts, a permanent track to be afterwards laid when 
the traffic justified it, and the overhead equipment retained 
for use with the rails. 

It appears that in Birmingham the authorities are suc 
cessfully developing a scheme similar to that outlined 
above. In the United States it might at least be tried in the 
case of a new town, for in this growing country a neW 
industry will develop a flourishing town almost over night. 
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as instanced by the remarkable steel town of Gary, Ind., 


which but a short time ago was a rolling waste of sand 
dunes. In the environments of such towns as Chicago there 
are plenty of opportunities for developing new residential 
districts. Whether the initiative be taken by the strect- 
railway companies, or the real-estate men, or the city itself, 
it is not for us to say, but at any rate it seems to be 


worth somebody’s while to try it. 


HELPING OUT THE ISOLATED PLANT. 

Most central stations are engaged in a continual cam- 
paign to win over the isolated plants in their territory to the 
use of central-station service. Such customers, if secured, 
are usually large customers, and are desirable therefore both 
on account of the immediate business represented and because 
they help to reduce the unit cost of production. Consequently 
it is customary to offer inducements to such prospective cus- 
tomers which will win them over, even though it is necessary 
to offer contracts which leave little immediate profit to the 
central station. This is considered justifiable on the grounds 
mentioned above and, as a purely business proposition, is 
usually desirable to the station. But with regulation of 
rates by public-service commissions coming into vogue, with 
accompanying regulations preventing discrimination between 
customers, such special contracts may of necessity become 
things of the past. 

The endeavor to secure such isolated-plant business has 
sometimes engendered in the breast of the central-station 
manager an antagonism which leads to a spirit of unwilling- 
ness to do anything which may help the isolated plant. This 
help may be sought under a variety of circumstances. There 
may be a breakdown which cripples the generating power 


of the isolated plant. The connected load of the plant may 


exceed its capacity, and there may be occasional times of. 


short duration when it would be unsafe to overload the gen- 
erating units to the point of supplying the demand. This 
may even become a permanent condition under circumstances 
such that the owner of the isolated plant does not care 
to enlarge and does not care to shut down his plant com- 


| pletely Again, he may have an unsafe overload which will 


be a regular demand under some temporary conditions, but 
would not justify a permanent enlargement of plant. 

A pohcy of refusing service under such conditions, or 
offering it only under such terms as would be prohibitive, 
is a mistaken policy. A public-service company should stand 
ready to serve all applicants, and should meet demands 
for partial service with readiness and cordiality. Such a 
Position not only betters the standing of the company in 
the eyes of the general public, but is a first step in securing 
the confidence and friendliness of the new customer which 
may eventually result in securing his entire load. Nothing 
is more convincing to the man who is debating whether to 
shut down his isolated plant, than to find that he ean at all 
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times secure power ouly limited by the capacity of his 
mains. If the central station demonstrates that it can fur- 
nish more satisfactory service than the owner’s plant, it will 


have accomplished a great deal. 


THE ELECTRICAL INDUSTRY IN ENGLAND AND 
AMERICA. 

In the course of an address given before the Manchester, 
England, section of the Institution of Electrical Engineers, 
Mr. J. S. Peck, chairman of that body, gave some reasons 
why America had excelled England in electrical matters. 
As Mr. Peck had just returned to England after a trip to 
this country he was particularly well fitted to give an 
opinion on the subject, and at least three of the points upon 
which he dwelt are worthy of a brief consideration. 

In the first place, he stated, municipal control does not 
exist here to such a degree as in England, and when a party 
of men enter upon an important dev elopment work they feel 
that any profit which may acerue will go to them; a fact 
which at least adds some incentive to the project. 

The superior technical education given to the students 
in our engineering schools was another reason given, al- 
though as far as pure teehnics are concerned many hold the 
There seems, 
however, to be but little doubt of the superiority of the 


English schools to be superior to our own. 


American method of starting the technical graduate in the 
shop on the testing floor and letting him work out his own 
salvation. One has only to look over the list of men in the 
apprenticeship courses to see that technical graduates of all 
countries are realizing this fact as well as we do ourselves. 
It is in our factories that the graduate learns the relation 
of theory to industry; and a knowledge of this relation is 
necessary as a firm basis for industria] progress. 

Finally the greater daring of the American business 
man, and his willingness to advance money for untried, but 
plausible projects has contributed much to our progress. 
So keen is this interest in new ventures that bond issues of 
new companies are frequently oversubscribed. We experi- 
ence but little of the difficulty in raising money, which is 
met by our English cousins. 


PROFESSORS OF ELECTRICAL ENGINEERING. 

Upon another page of this issue will be found a list of 
technical schools and colleges offering courses in electrical 
engineering, with the name of the professor or instructor 
conducting the course. It is believed that such a compila- 
tion will be valuable for reference, and every effort has been 
made to make it complete and accurate to date. It i Is quite 
possible, however, that there have been omissions or errors 
in the names, and the editors will welcome any corrections 
or additions to the list. If it is found desirable to do so, 
the list will be published again in a future issue, with cor- 


rections. The order followed is geographical, 
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New York Section, Illuminating Engi- 
neering Society. 

The custom of reviewing the Soci- 
ety’s convention papers was continued 
at the November meeting of the New 
York Section of the Hluminating En 
- gineering Society held at the United 
Engineering Societies’ Building on the 
evening of November 10. 

Dr. A. H. Elliott, chairman, called 
upon the local secretary, A. J. Mar- 
shall, who gave a brief resumé of the 
convention and lecture course at Johns 
Wopkins University, Baltimore, Md. 

After this there was a general dis- 
wussion, the first speaker being Dr. A. 
S. MeAllister, who stated that one of 
the encouraging features of the conven- 
tion was the quality of the gas papers 
presented. H. Thurston Owens called 
attention to the very practical methods 
suggested by the various lecturers ; from 
their remarks both theory and practice 
were necessary to a larger extent than 
is sometimes granted. As an instance, 
Mr. Macbeth had suggested measuring 
an installation in part before complet- 
ing, and Dr. Bell had suggested the al- 
most ancient criterion for a minimum 
value of illumination in prominent open 
' squares, viz., the ability to read a time- 
table at the darkest point in the square. 

E. N. Hyde spoke in high praise of 
the various experiments which were 
part of the lectures. Mr. Hyde seemed 
to think that as only seven colleges 
were represented at the lecture course, 
there was a profitable field for both the 
Society and the colleges. 

Dr. Elliott stated that those who at- 
tended the lectures were surprised at 
the breadth of the subjects. He paid 
tribute to the late Thomas Rowland, of 
Johns Hopkins, whose remains lie in a 
vault close to his wonderful dividing 
machine. He also said that it was be- 
coming more and more apparent that 
the so-called practieal man must look to 
the theorist for more and more aid ev- 
ery year and even every day. 

Prof. G. S. Macomber, of Cornell Uni- 
versity, outlined the work to be given 
to the seniors during the coming year 
which would at least fit them to spe- 
cialize later in illuminating engineering 
should they desire to do so. 

The following papers will be pre- 
sented at the future New York Section 
meetings: December 8—‘‘History of 
Photometrie Standards.” by Prof. E. L. 
Nichols, of Cornell. “Lighting of the 
Allegheny County Soldiers? Memorial 
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Building, Pittsburg, Pa.,’’ by Bassett 
Jones, Jr. January 12, 1911—* Physi- 
ology,” by Dr. P. W. Cobb, of Cleve- 
land, O. ‘**Ultra-violet Rays,” by Dr. 
Nelson M. Black, of Milwaukee, Wis. 
** Reflection Co-eflicients,’” by Paul Bau- 
der, of Cleveland, O. February 9— 
“Study of Reflecting and Diffusing Me- 
dia,” by Bassett Jones, Jr. 

i st as ge ant 
Society for the Promotion of Industrial 

Education. 

The fourth annual convention of the 
National Society for the Promotion of 
Industrial Education is being held this 
week in Boston. The convention opened 
on November 17, the first day being 
devoted to the needs of young women. 
In the evening a banquet was tendered 
by the Boston Chamber of Commeree, 
the list of speakers including Freder- 
ick A. Delano, president of the Wa- 
bash Railroad; Frederick P. Fish, 
chairman of the Massachusetts Board 
of Edueation, and Commissioner of La- 
bor Charles P. Neill. 

At the morning session on November 
18 M. W. Alexander, of the General 
Electrice Company, presided, and the 
topic ** Apprenticeship and Corporation 
Schools’? was discussed by Tracy Lyon, 
of the Westinghouse Electrie and 
Manufacturing Company, F. W. Thom- 
as, Samuel F, Hubbard and others. 

—eo 
St. Louis Section of the American In- 
stitute of Electrical Engineers. 

A meeting of the St. Louis Section 
of the American Institutè of Electrical 
Engineers was held on Wednesday, 
November 9, at the electrical labora- 
tory of Washington University. 

The papers read were ‘‘ Transformer 
Iron Losses,” by G. A. Waters, and 
‘*Induction Motor Iron Losses,” by F. 
J. Bollivant. Both papers were illus- 
trated with lantern slides, 
graph demonstration by 


An oseillo- 
Prof. A. S. 
Langsdorf, of Washington University, 
followed the reading of the papers. 
— eeo 
Underwriters’ National Electric Asso- 
ciation. 

The announcement has been made 
that the biennial meeting of the Elec- 
trical Committee of the Underwriters’ 
National Eleetrie Association will be 
held in New York City. in Mareh 1911. 
The day and place of meeting will he 
announced later. 

As usual, the provisions of the Na- 


tional Electrical Code as they now exist 
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will be the principal matter for consid- 
eration, and ìt is requested that any de- 
sired change in, or addition to, the 
Code, also all subcommittee reports be 
forwarded to C. M. Goddard, 141 Milk 
Street, Boston, by January 15, so that 
they may appear in the Bulletin, 
—__—_»--e—___—_ 
Continental Telephone and Telegraph 
Suit. 

On application of the National Ex. 
change Bank, of Wheeling, W. Va., an 
order has been issued requiring the 
Continental Telephone and Telegraph 
Company to show cause why a receiver 
should not be appointed. A temporary 
order has been issued restraining the 
Company from doing business. The 
bank charges that the Company owes 
it a balance of $50,000 on a $100,000 
promissory note. Extravagant manage- 
ment is also laid to the Company, and 
it is alleged that liabilities exceed as- 
sets by about $3,000,000. 

——eo 
National Municipal League. 

At the sixteenth annual meeting of 
the National Municipal League and 
Conference for Good City Government, 
held in Buffalo, N. Y., this week, pa- 
pers were presented by D. C. Jackson 
on ‘Is a Rational Basis Possible for 
Telephone Rates?’’ by Paul Leake on 
“The Detroit Street Railway Situa- 
tion,’ and by Robert T. Payne on 
‘The League’s Franchise Policy.” 

——eo 
Pittsfield Section Meeting. 

At the meeting of the Pittsfield Sec- 
tion of the American Institute of Elec- 
trical Engineers on November 10, an 
address wag given by D. MeFarlan 
Moore on the development and applica- 
tion of the Moore light. The talk was 
supplewentel by demonstration and 
lantern slides. 

—_—___»--e——__—— 
Tubes for Tunnel Nearing Completion. 

Work on the big double-barreled tube 


- of steel and concrete, which will form 


a part of the street railway tunnel un- 
der the Chicago River at La Salle 
Street, Chicago, is nearing completion. 
and it is expected that it will be sunk 
about December 1, 1910. 
BTE E 
Refrigeration Congress for United 
States. 

The next International Refrigeration 
Congress will be held in the Unite 
States. The time and place will be a1- 
nounced later. 
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W. ©. L. Eglin. 

The subject of this sketch, W. C. L. 
Eglin, has long been a prominent figure 
in the electrical industry. As a hard- 
working ‘member of the American In- 
stitute of Electrical Engineers, the Na- 
tional Electric Light Association, and 
the Association of Edison Illuminating 
Companies, he has been a conspicuous 
example of the good that can be worked 
in the older organizations when young 
men of executive ability and with a 
passionate desire to do good 
service become interested in 
the administrative side of 
organization effort. 

William Charles Lawson 
Eglin was born in Glasgow, 
Scotland, 1870. He received 
his training in the Anderso- 
nian University of that city, 
and in the West of Scotland 
Technological College; and 
assisted Rankin Kennedy in 
his early experimental work 
on alternating-current gen- 
erators and transformers. 

Coming to Philadelphia, 
he became connected with 
The Edison Electric Light 
Company of Philadelphia 
under Prof. William D. 
Marks, and had charge of 
the electrical construction 
in the first Edison plant in 
that city. Later, he was ad- 
vanced to the position of en- 
gineer in charge of the elec- 
trical department, and con- 
tinued in this position until 
the consolidation of the Ed- 
ison Company with the 
Pennsylvania Heat, Light & 
Power Company, in 1896. 
Some time after this, he was 


appointed electrical engi- 
neer of The Philadelphia 
Electrice Company, which 


controls all the lighting companies in 
Philadelphia and vicinity. 

His work, after the consolidation of 
the various companies, required prac- 
tically a rebuilding and rearranging 
of the entire system, in order that uni- 
form service could be furnished 
throughout the city, several generating 
stations being enlarged and others re- 
modeled as substations. A new gener- 
ating station was also built at Twenty- 
eighth and Christian Streets, designed 
upon the unit basis, and is capable of 
being expanded to an ultimate capacity 


of 120,000 kilowatts. Its present capac- 
ity is 36,000 kilowatts. The number 
of substations built and equipped was 
thirteen. 

The design of the substations—espe- 
cially the alternating-current substa- 
tions—was very carefully worked out 
by Mr. Eglin, the object being to make 
the alternating-current substations as 
flexible as possible, to meet the varying 
requirements of the districts to be 


served. As Philadelphia is the largest 


W. C. L. EGLIN, 
Electrical Engineer of the Philadelphia Electrice Company. 


manufacturing city in the United 
States some of these districts were 
largely manufacturing; others, resi- 
dence; and others, again, combined 
both manufacturing and residence dis- 
tricts. Throughout, Mr. Eglin’s atten- 
tion has been directed towards reducing 
to a minimum the work of the operator, 
whose principal function is the keep- 
ing of the plant and the apparatus 
clean. Some of the smaller substations 
have been designed to operate without 
the use of an attendant, there being 
merely an inspector who visits the 
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plants ocasionally to see that every- 
thing is in proper working order, and 
to maintain cleanliness. 

Mr. Eglin has taken a very active 
part in all the affairs of the company’s 
progress, and has given particular at- 
tention to the various educational and 
beneficial organizations within the com- 


pany, formed to enable its employees to 


improve their condition. There are, 
at present, three organizations within 
the company, viz., the Company Section 
of the National Electric 
Light Association, which in- 
cludes the Meter Society as 
a branch; the Beneficial As- 
sociation, and the Athletic 
Association. 

Mr. Eglin represented the 
Franklin Institute and the 
Engineers’ Club of Philadel- 
phia at the Engineering Con- 
gress held in Paris, 1900; 
and was also a delegate to 
the International Electrical 
Congress held in St. Louis, 
1904. 

He has taken an active in- 
terest in the affairs of the 
American Institute of Elec- 
trical Engineers, having 
served as chairman of the 
local Section, and as a man- 
ager and one of the vice- 
presidents of the Institute. 

He has also taken an active 
interest in the National Elec- 
trie Light Association, hav- 
ing occupied the offices of 
secretary and treasurer, sec- 
ond vice-president, and presi- 
dent. During his term as 
president, the Association 
made great strides in activ- 
ity; the membership more 
than doubled itself during 
that one year; and the bal- 
ance in its treasury was ma- 
terially increased. His work on the re- 
port of the Committee on Gas Engines 
attracted wide attention. 

Mr. Eglin is also a member of the 
American Electrochemical Society ; the 
Engineers’ Club of New York; the En- 
gineers’ (lub of Philadelphia; the 
Board of Managers, Franklin Institute 
of Pennsylvania; the Illuminating En- 
gineering Society ; the Bryn Mawr Polo. 
Racquet, Merion Cricket, Pen and Pen- 
cil, Philadelphia Country and Union 
League Clubs, of Philadelphia; and the 
Mohawk Club, of Schenectady, N. Y. 
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Electrical Protective League of Chi- 
cago. 

The Electrical Protective League of 
Chicago (Ill.) was incorporated a 
short time ago with the object of pro- 
tecting the electrical dealer against 
parties who have ordered and received 
goods with intent to defraud. 

A number of times in the past elec- 
trical firms have been defrauded by 
persons who ordered goods by tele- 
phone and later sent a wagon to re- 
ceive the purchase. The order and 
wagon were both purported to have 
come from a reliable dealer and the 
fraud was not discovered until the bill 
was sent to the firm which supposedly 
ordered the goods. 

In the future all cases whieh are 
brought up will be prosecuted by a 
lawyer who has been retained by the 
League, and the expenses of such pros- 
ecution will be borne by it instead of 
by the firm which has been defrauded. 

The officers of the League are: 
President, Louis A. Schwah, Monarch 
Electric and Wire Company; treasurer, 
N. G. Harvey, Ilinois Elecetrie Com- 
pany; directors, Mr. Sehwab, Mr. Har- 


vey and F. M. Pierce, of the Manhattan 


Electrical Supply Company; F. Over- 
bagh, of Overbagh & Ayres Manufac- 
turing Company, and James Wolff, of 
the New York Insulated Wire Com- 
pany. The office of the League will be 
at 411 South Clinton Street. 


—eo 


Traction Situation in Toledo. 


Following the expiration of the fran- 
chises of several of the most important 
lines operating in Toledo, O.. Mayor 
Whitlock notified the Toledo Railways 
& Light Company that it was trespass- 
ing on the city streets. 

The mayor explained that while the 
franchises had expired the necessity for 
public transportation continues, and as 
the publie right is paramount to all 
other rights, the administration is dis- 
posed to suffer the continuance of 
street car operations temporarily, pend- 
ing some tentative arrangement for the 
use of the streets until the solution of 
the whole problem. 

Experts of the city are now figuring 
upon a possible rental value of the ex- 
pired franchises for a period, and it 
is possible that a rental basis will be 
arrived at which will prove satisfactory 
until such time as the matter ean be 
finally settled. In the meantime the 
notice served by the mayor is intended 


to prevent any waiver of the city’s 
rights in case of possible future litiga- 
tion. 

The situation is a perplexing one and 
although negotiations have been under 
way for many months with a view to 
renewing franchises, very little head- 
way has been made, and the problem is 
apparentiy little nearer a solution than 
it was last spring. The barrier seems 
to be almost an impassable one and no 
one can even predict the conclusion. 
The present city administration was 
elected to office on a platform which 
declared in positive terms for three- 
cent car fares. The street car com- 
pany claims that such a-franchise is an 
impossibility under existing conditions, 
the cost of operation precluding the 
idea. 


Shortly after negotiations were 


opened the City insisted upon the set- 


tlement of all old indebtedness owing 
to the City, consisting of 
thousands of dollars of 

paving assessments. The matter 
was satisfactorily adjusted and ne- 
gotiations proceeded. Next came 
a proposition that the street car com- 
pany throw open its. books and records 
to the inspection of experts acting for 
the City, that a correct valuation of 
street car assets might be reached, but 
with the understanding that the report 
of the investigators should be in no sense 
binding upon the City. The firm of 
Nau, Tanner & Rusk spent weeks in in- 
vestigation, and submitted a volumi- 
nous report of the physical property of 
the Company. The matter was appar- 
ently dropped at this point and the 
franchises have now expired with no 
solution. H. 


——_—_2?--@______ 


McKinley Bridge Dedicated. 
The MeKinley bridge of the Illinois 
Traction System, extending across the 
Mississippi River at St. Louis, was ded- 
icated on November 10 in the presence 


many 


of about 3,000 invited guests. The 
bridge is named after Congressman W. 
B. McKinley, president of the Tllinois 
Traction System, and is the first bridge 


e ` . ° . ‘ 
to be built across the Mississippi by an 


electric railroad company exclusive- 
ly for its own use. Formal dedication 
was made by Governor Hadley of Mis- 
souri and Governor Deneen of Illinois, 
the structure being blessed by Arch- 
bishop J. J. Blennon of St. Louis. The 
ceremonies were followed by a banquet 
and a display of fireworks. S. 


unpaid 
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Philadelphia Section Programme. 

The next regular meeting of the 
Philadelphia Electric Company Section 
of the National Electrie Light Associa- 
tion will be held on Monday evening, 
November 21. The papers of the even- 
ing will be ‘‘The Increasing Prominence 
of Illuminating Engineering as Recog. 
nized by Technical Societies and Uni- 
versities,” by G. Bertram Regar, and 
‘*The Possibilities of Electricity,” by 
James H. Dentry. 


Electrometer for Length Measure. 
ments. 

At the meeting of the Paris Acad- 
emy of Sciences on October 24, Jean 
Villey showed how an electrometer 
could be used for the exact measure- 
ment of very small displacements. A 
condenser is formed of two parallel 
plates and charged, and small displace- 
ments of one plate change the poten. 
tial and consequently the reading of 
the electrometer which is connected to 
the condenser. With cireular plates of 
13 centimeters diameter and 0.158 milli- 
meters apart charged to 176 volts, and 
an electrometer indicating 150 centi- 
meters per volt on a scale distant 350 
centimeters, a motion of 0.001 milli- 
meter of one plate produces a defler- 
tion of over 150 centimeters or a mag- 
nifieation of over 1,500,000. The sen- 
sibility, therefore, exceeds that of in- 
terference methods. 


—_——_—__»--o——____— 


Nobel Prizes for Physics and Chemistry 
Awarded. 

The gNobel prizes for physics and 
chemistry have been awarded, Prof. 
Van der Waals, of the Amsterdam Uni- 
versity, receiving the former, and Prof. 
Otto Wallach, of the University of 
Goettingen, being awarded the prize for 
chemistry. 


—_—__-—@---—___—_ 


Electric Crane Installation at Zanzibar. 

Consul A. W. Weddell, of Zanzibar. 
advises that the customs department of 
the Zanzibar government is preparing 
to install two five-ton electric eranes for 
handling freight from lighters, dis- 
placing two small steam cranes now 10 
use; all cargo at this East African port 
is handled by lighters. 

oo o——_—_ 

Wireless Station for Argentina. 

The Argentine Government has äp- 
propriated $8,500 United States cur 
rency for a wireless-telegraphy station 
in Mendoza, which will be in direct 
communication with Valparaiso, Chile. 
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The McCall Ferry Hydroelectric Project. 


Description of the New 135,000-Horsepower Plant of the Pennsylvania Water & Power Company. 


Next to the St. Lawrence River, the 
Susquehanna River is the largest 
stream flowing into the North Atlantic 
Ocean. The river finds its source in 
New York and northern Pennsylvania, 
Is about 
27,000 square miles. Over this tremen- 
dous area the annual precipitation is 


approximately forty-two inches. Lo- 


business depression, and it was not un- 
til August of 1909 that work was re- 
sumed. Since that time it has pro- 
gressed ‘rapidly and on October 14, 
1910, the first two 7,500-kilowatt gen- 
erators were placed in operation. Pre- 
liminary description of the project ap- 
peared in the ELECTRICAL Review for 
June 1, 1907, and the ELECTRICAL RE- 
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present time, however, the only trans- 
mission line of the Company extends 
to Baltimore, a distance of forty miles. 

For construction purposes the site 
of the plant is highly favorable on ac- 
count of the steep banks on each side 
of the river, a large island in mid- 
stream, and a narrow gorge between 
the eastern bank and a chain of isl- 
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GENERAL VIEW OF GENERATOR ROOM AT PENNSYLVANIA WATER & POWER COMPANY'S PLANT. 


cated on this river, about ten miles 
northwest of the boundary line of 
Maryland and twenty miles from the 
tidewater of Chesapeake Bay, at a 
point known as McCall Ferry, is the 
new 135,000-horsepower hydroelectric 
plant of the Pennsylvania Water & 
Power Company. | 

Although work on the plant was 
started in 1905 and progressed rapid- 
ly, operations ceased in 1907, owing to 


VIEW AND WESTERN ELECTRICIAN for 
February 27, 1909. 

The location of the plant of the 
Pennsylvania Water & Power Com- 
pany is highly advantageous from the 
standpoint of an available market. 
Philadelphia, Baltimore, Wilmington, 
Harrisburg, York, Lancaster, and many 
other cities and towns noted for their 
manufacturing industries are within a 
radius of seventy-five miles. At the 


ands whieh forms a natural tailrave. 
A fall in the river, due to a series of 
rapids above this point, makes avail- 
able for hydraulic purposes a total 
head of about sixty-three feet. 

The Susquehanna River is subject to 
extremely high fluctuations, the maxi- 
mum flood discharge being approxi- 
mately 225 times the maximum stream 
flow. It was owing to this condition 
that the dam has been built as a spill- 
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way section for its entire length of 
2,300 feet, and with this length the 
maximum flood is estimated to cause 
a head of seventeen and one-half feet 
on the crest. In the construction of 
the dam and plant extreme precaution 
was taken to guard against ice. 
THE DAM. 

The dam, 2,500 feet in length, is said 
to be the second longest dam in the 
world. Its crest is about forty-five 
feet above the normal low-water level, 
its maximum height above the founda- 
tions is sixty feet, and the width at the 
base is sixty-five feet. The dam is of 
concrete construction, about 174,000 
cubic yards being used. 


ELECTRICAL REVIEW AND WESTERN ELECTRICIAN 


piers. Between the power house and 
the shore is an ice spillway, forty feet 
wide, which is used to clear the fore- 
bay of ice. The crest of this spillway 
is at the same elevation as the crest 
of the main spillway. 

The tailrace is a natural channel 
which extends about 2,000 feet below 
the dam. Beyond this point it was 
necessary to excavate a channel 
through solid rock. A number of small 
dams are located, parallel to the river 
tlow, between the small islands down 
stream from the dam. These are for 
the purpose of deflecting the tailrace 
from the main channel. A deflection 
dam is also constructed immediately 
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POWER HOUSE. 

The power house is approximately 
parallel to the flow of the river and is 
located at an angle of about thirty de- 
grees from the dam. It is of concrete 
construction, with a steel superstruc- 
ture. The penstocks, wheel chambers 
and draft tubes are also of concrete 
construction. The length of the plant 
is 500 feet and its width is fifty feet. 

The ultimate capacity of the plant 
will be 135,000 horsepower. The gen- 
erating equipment will comprise ten 
main units, three of 17,500-kilowatts 
and the remaining at 10,000-kilowatts 
capacity. For the present, however, 
the construction will be completed for 


GENERAL VIEW OF THE McCALL FERRY HYDROELECTRIC PROJECT, McCALL FERRY, PA. 


An idea of the general arrangement 
of the dam and buildings may be 


gained from the accompanying view. 


The forebay is divided from the river 
by a rock embankment extending out 
300 feet from the shore. An ice pro- 
tection system consisting of submerged 
arches and floating booms extends 
from the junction of the power house 
and dam to a short distance from the 
embankment mentioned above. The 


crowns of the submerged arches are. 


about two feet below the low-water 
level. The space between these arches 
and the rock embankment is closed by 
floating booms guided by concrete 


below the power plant and extends 
576 feet to Piney Island. 

The gate house adjoins the power 
house and is divided from the forebay 
by a line of submerged arches. The 
trash screens are immediately back of 
these arches and are supported on con- 
erete piers. The piers are six feet 
apart and the entrances are sixteen 
feet high. There are four of these en- 
trances to each of the main turbine 
penstocks and they empty into a huge 
tube thirty feet wide. The head-gates 
are of steel construction, and for the 
present are operated by a fifteen-ton 
erane which spans the gatehouse. 


six main units and two exciters. When 
additional capacity is required the 
power plant will be extended and addi- 
tional units added. This will be a com- 
paratively easy task, as the’ founda- 
tions, etc., are completed for the full 
installation of 135,000 horsepower, the 
only work required being the comple- 
tion of the superstructure. 

The water wheels are of the verti- 
cal-shaft type, each capable of devel- 
oping 13,500 horsepower when operat- 
ed at a fifty-three-foot head with 
eighty per cent gate opening. They 
operate at a speed of ninety-four rev’ 
lutions, per minute. The design of the 
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turbines is such that with the avail- 
able head reduced to the minimum dur- 
ing extreme floods they will be capa- 
ble of giving the full output with 100 
per cent gate opening. At times of 
ordinary flood the minimum head avail- 
able will be fifty feet, and at times of 
low water the available head will be 
sixty or sixty-five feet. 

Two turbines are mounted on a sin- 
gle shaft of forged steel, which is in 
one piece from the bottom to where it 
is coupled to the generator shaft. The 
entire weight is carried on a roller- 
bearing, which is supported on a cast- 
ing set into the masonry. The upper 


The arrangement for operating the 
gates consists of a vertical shaft made 
of pipe carried on a step and held at 
the top by a bearing attached to the 
wall. The accompanying cross-section 
of the power house shows the large 
water ways from the forebay to the 
ends of the draft tubes. The maxi- 
mum velocity of flow in the concrete 
openings is only six feet per second, 
and all changes of direction of flow 
have been made as gradual as possible 
to avoid loss of head. 

The exciter turbines are of the same 
type as the generator turbines and all 
were supplied by the I. P. Morris Com- 
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plied by two 1,000-horsepower water- 
driven exciter sets located in a line 
with and east of the first five units. 
The exciter sets operate at 240 revolu- 
tions per minute, generating 250-volt 
current. A view of these exciters is 
shown in one of the accompanying 
illustrations. 

The connections from the generators 
and exciters to the respective busbars 
are made through single-conductors, 
each run in separate ducts laid in 
troughs along the power-plant floor 
and through iron conduit to the 
switchboard floor level. 

The main switchboard consists of 


VIEW OF POWER HOUSE SHOWING TAILRACE, McCALIL FERRY HYDROELECTRIC PLANT. 


turbine discharges through a steel cas- 
ing bolted to a thimble embedded in 
the end of the up-stream draft tube. 
The lower turbine discharges directly 
downward into the lower draft tube. 
Both are supplied with water through 
twenty distributing vanes, each 3 feet 
4 inches in height. The draft tubes 
come out together below the level of 
the standing tail-water. It is thus 
Possible to get at the upper turbine by 
Closing the head-gates. When the 
lower turbine requires attention stop 
logs may be dropped in, which will cut 
off the tail-race so that the draft tube 
can be drained by electric pumps. 


pany, Philadelphia, Pa. The turbines 
are controlled by governors of the 
double floating-lever type. 

The generators are placed in single 
row along the center of the generator 
room. The accompanying view of the 
interior of the room gives a general 
idea of the arrangement. Starting at 
the west wall, each of the first three 
generators has a capacity of 7,500 kilo- 
watts and the remaining generators a 
capacity, each, of 10,000 kilowatts. 
They generate three-phase, twenty- 
five-cycle current at 11,000 volts, 
operating at ninety-four revolutions 


per minute. The field current is sup- 


twenty panels and is located on a pro- 
truding gallery overlooking the main 
generating room, at the west end of 
the plant. Its equipment is very com- 
plete and provides indicating and re- 
cording instruments for each of the 
generator circuits, as well as a com- 
prehensive outfit of regulating and 
switching devices. All switching oper- 
ations on the 11,000-volt and high-ten- 
sion circuits are remote-controlled, 
solenoid-operated, oil switches being 
used. The entire equipment of oil 
switches is located in the transformer 
house on the same level as the switch- 
board gallery. A view of this equip- 


1032 ELECTRICAL REVIEW AND WESTERN ELECTRICIAN 


ment is shown in one of the accom- 
panying illustrations. 

At the left hand, when standing in 
front of the main board, are two ex- 
citer panels, each being equipped with 
a voltmeter, ammeter and circuit- 
breaker of suitable range. Two sets 
of exciter busses are provided, to 
either of which each exciter may be 
connected; thus enabling them to be 
` operated either independently or in 
parallel. Next in order are the panels 
for the joint or independent control of 
the exciters in connection with a volt- 
age regulator. 

Adjoining these panels are the main 
generator panels, which are each pro- 
vided with a field ammeter and field 
switches connected to either exciter 
buss. Each panel is also provided with 
an indicating wattmeter, an integrat- 
ing watt-hour meter, a voltmeter for 
connecting across each machine phase 
and an ammeter with switch for con- 
necting into each phase. On the bench 
board are the plug controls for the oil 
switches connecting the generators to 
either of the 11,000-volt busses. Each 
of these controls is provided with a 
red and green pilot lamp. For each 
generator there is also located on the 
bench board a plug control for the 
motor controlling the turbine that can 
change the speed of the unit. In ad- 
justing the speed during synchroniz- 
ing this plug when pulled forward 
starts the motor one way, and when 
pushed back starts it the other way. 
Plug controls for the oil switches con- 
necting the transformers with the 
70,000-volt buses are also provided. 

The station switchboard forms a 
part of the main board and controls 
the circuits for lighting and motor 
service throughout. the plant. These 
circuits are intended to be run nor- 
mally from the station step-down 
transformer, which reduces the cur- 
rent to 250 volts. However, provision 
is made for connecting the lighting 
and station motor circuits to the ex- 
eiter sets. For further precaution 
against accidents a storage battery of 
suitable capacity to carry the lighting 
and a portion of the station-power 
load is being installed. The lighting 
of the plant and adjacent buildings is 
accomplished entirely by tungsten-fila- 
ment lamps of high candlepower. 

Among the motors controlled from 
this board are two vertical-type fifty- 
horsepower drainage motors, motors 
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for operating the two electric cranes, sectionalized, so that at one side are 
eight-horsepower motors for operating the transformer and generator switches 
oil-circulating pumps for cooling trans- and at the other the switches for the 
formers and two eight-horsepower station circuits. The busses can be tied 
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motors for operating the lubricating together through any generator or 
oil pumps. other oil switches connected with them. 

The 11,000-volt busses and all of the In the control equipment for the oil 
oil switches are located on the second switches provision is made so that no 


HIGH-TENSION BUSBARS AND OIL SWITCHES. 


floor of the transformer house, which machine or transformer can be put on 
is on a level with the switchboard gal- the bus except through the six-panel 
lery. A view of this floor is shown plug on the benchboard. 

herewith. The 11,000-volt busses are The step-up transformers for the 
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side of the horn gaps is connected 
through wall insulators to a set of 
aluminum-cell lightning arresters, 
mounted near the south wall inside of. 


a similar line oil switch and through 
the series relays and choke coils to the 
high-tension windows and out to the 
tower line. 


A i high-tension lines are located in sep- 
att am. arate bays on the first floor of the 
transformer house and directly south 
of the line of generators. The first 
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TWO OF THE 7.500-KILGWATT GENERATORS. 


three transformers, 
starting from the 
west wall, are 7,500- 
kilowatt, oil-cooled, 
and the remaining 
are 10,000-kilowatt 
transformers. Each 
of the high-tension 
leads, leaving the 
transformer, after 
passing through a 
diseonnect- 
ing switch, divides 


VIEW OF MAIN SWITCHBOARD. 


VIEW OF THE TWO 1,000-HORSEPOWER EXCITERS. 


the main building. 

The barriers for 
the hig h-tension 
busses in the trans- 
former house are 
built entirely of 
concrete. The com- 
partments are lo- 
cated on both sides 
of a twelve-ineh di- 
vision wall about 
110 feet long. The 
shelves and barriers 


BALTIMORE SUBSTATION SHOWING INCOMING LINES. 


into two branches, one running to the 
outgoing line and the other through 
a disconnecting switch to a tie oil 
switch. The other branch of the line 
passes through a disconnecting switch, 


Connections are made from this win- 
dow to lightning arresters, a tap line 
running through horn gaps that are 
mounted on a gallery outside of the 
building, over the tailrace. The ground 


P INTERIOR OF SUBSTATION AT BALTIMORE. 


of the high-tension structure are all 
four inches thick. 
TRANSMISSION LINES. 
At the present time the Pennsyl- 
vania Water & Power Company is 
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operating only one line—to Baltimore, 
a distance of forty miles—although 
next spring work will be started on 
similar lines to other neighboring 
towns. The line to Baltimore, known 
as transmission line No. 1, comprises 
two 70,000-volt circuits, each of three 
aluminum cables. About 500 steel 
towers are used, ranging in height 
from forty_to sixty feet. The average 
distance between towers is 423 feet, 
but this is lessened at railroad cross- 
ings and other points, such as curves, 
crossings, etc. 

The Company owns a private right- 
of-way, 100 feet wide, extending from 
the plant to the city of Baltimore, and 
a private telephone line is installed the 
entire length of the transmission sys- 
tem. 

An idea of the construction of the 
towers may be gained from the accom- 
panying illustration. The entire tower 
is built of galvanized steel and is of 
the four-post pattern. For carrying 
the line wires, which are suspended 
from triple-unit suspension-type insu- 
lators, three brackets are provided on 
each side of the tower. A feature of 
the transmission system is the span 
across the river at the power house. 
At this point the lines cross the Sus- 
quehanna by a span over 2,000 feet 
long on specially constructed towers 
120 feet high. 

The contract of the Pennsylvania 
Water and Power Company with the 
Consolidated Gas, FElectrie Light & 
Power Company, of Baltimore, calls 
for the delivery of 25,000 horsepower 
the first year, and this amount will be 
increased yearly during the life of the 
contract. 

SUBSTATION. 

For receiving this power and trans- 
forming it for use in Baltimore a large 
reinforced concrete and brick substa- 
tion has been built on the outskirts of 
the city at a point known as Orange- 
ville. This station, which is 75 feet by 
175 feet in size, has been equipped with 
all of the necessary apparatus for re- 
ceiving, transforming and distributing 
to purchasers about twice the amount 
of current at present called for, and 
further provision has been made for 
any increases that may be required. 

There are four transformers at pres- 
ent installed, each having a capacity 
of 10,000 kilowatts. Each of the 
transformers rests upon a heavy base 
mounted on wheels and is so arranged 


that it may be moved into range of the 
sixty-ton electric traveling crane span- 
ning the station, and may thus be eas- 
ily moved for making repairs. 

Power is received at the substation 
at 70,000 volts, and is stepped down 
to 13,500 volts. The outgoing current 
leaves the station in cables placed in 
underground conduit. 

In the accompanying illustrations of 
the substation, the exterior view shows 
the incoming lines on the transmission 
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and plant was furnished by the Gen- 
eral Electric Company, Schenectady, 
N. Y. 

The officers of the Pennsylvania Wa- 
ter and Power Company are: J. E. 
Aldred, president ; Charles E. F. Clark, 
treasurer; and Sherman L. Lewis, sec- 
retary. The entire construction of the 
project is in charge of J. A. Walls, 
chief engineer for the Company. The 
estimated cost. of the project is over 
$10,000,000. 


STEEL-TOWER LINE SHOWING SPAN OVER RIVER. 


towers. In the interior view are shown 
the motor-operated oil switches en- 


cased in separate reinforced concrete’. 


compartments for handling the incom- 
ing current at 70,000 volts and the out- 
going current at 13,500 volts. The 
transformer installation in the substa- 
tion was furnished by the Westing- 
house Electric 


and Manufacturing 
Company, Pittsburg, Pa. All other 
electrical equipment in the substation 


McAdoo Extension Opened. 

The McAdoo extension of the Hud- 
son Tubes in New York were opened 
on November 10, completing for the 
present the work of the McAdoo Sys- 
tem. 

See ee Cee 

Exports of copper for the week end- 
ing November 10, were 4,670 tons: 
since the first of the month, 7,944 tons; 
and last year the figure was 8,084 tons. 
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RECENT HYDROELECTRIC DEVEL- 
OPMENTS IN THE WEST. 


ADDRESS BEFORE THE CHICAGO ELECTRIC 
CLUB. 


The meeting of the Chicago Electric 
Club on Wednesday, November 9, was 
a most successful one from every point 
of view. The attendance was large 
and the speaker of the day, James Ly- 
man, district engineer, General Electric 
Company, Chicago, delivered a very in- 
teresting address on ‘‘Recent Hydro- 
electric Deveiopments in the West.”’ 


Mr. Lyman said in part: 


The vast resources of our country espe- 
cially that west of the Mississippi River, 
were first Opened by the railroads. 

The rapid growth and prosperity of cer- 
tain localities on the Pacific Coast date 
with the coming of hydroelectric power. 
With it came extensive electric railroads, 
electric lighting and electric drive and in 
certain other inland sections, hydroelectric 
power makes possible the irrigation of im- 
mense tracts of arid land, transforming 
them. into the most fertile and productive 
on the continent. 

High up in the Sierra Mountains at Her- 
hoult, Cal., iron is now being smelted in 
an electric furnace at a cost of less than it 
can be otherwise obtained and of a qual- 
ity which compares with the finest Swedish 
iron. The rapid advances in electrochem- 
istry find continually new applications for 
electric power and in those sections of the 
West where fuel is expensive hydroelectric 
power opens new sources of wealth. 

Public attention is today directed to the 
conservation of our national resources, and 
well it may be, for our great timber forests 
are being cut and damaged by fire at a 
rate far in excess of their growth: our coal 
is being consumed at a dangerously increas- 
ing rate and nature's store of nitrates and 
other fertilizers are being exported, leav- 
ing much of .our extensive farm land to 
lose its virgin fertility. 

The first step in conservation of our na- 
tional resources should be the efficient de- 
velopment of our great water powers. Un- 
like our forests and our coal and other min- 
erals, our water powers are perennial. 

With the proper protection of our forests 
we can count on the continual power of 
our rivers, and this in a large measure 
without destroying their scenic beauty. The 
development of their power wherever prac- 
ticable, not only stimulates business and 
enriches the community served, but it 
Saves the fuel which otherwise would be 
consumed in supplying in a more meager 
and expensive way the power actually 
used, i 

Thus far practically all the water power 
developed in this country has been by pri- 
vate enterprise and capital. Some of the 
larger and more recent plants which I have 
just visited and will briefiy refer to in- 
volved great engineering difficulties. inter- 
esting features of design and operation and 
were built at a cost of millions of dollars. 
Such developments can only be carried out 
by large financial interests and in most 
cases the return on the capital invested is 
hardly more than enough to justify the ex- 
pense and the risks involved. Each in- 
Stance, however, is or promises to be a dis- 
tinct stimulation to business in the locality 
it serves. 

The laws governing the rights for hydro- 
electric development are inadequate and in- 
definite. The subject should command the 
careful and immediate attention of Con- 
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gress and such new laws made as will 
safeguard private capital so invested. 

There may be reason in the contention 
that the water-power rights of our country 
should not be forever granted to private 
corporations, but the private corporation 
which is willing to promote them becomes 
a public benefactor, like the inventor who 
introduces some great economy, and like 
the inventor, in my opinion, the corpora- 
tion should for a limited time, say forty or 
fifty years, reap all the profits of the de 
velopment and later such adjustments in 
power rates or such division of profits with 
the government should be made as will 
surely safeguard the large capital invest- 
ments by the corporation. Only by so safe- 
guarding can private capital be induced to 
develop our water powers. 

And now for a brief sketch of several in- 
teresting developments. First—The Cen- 
tral Colorado Power Company, with its two 
power houses; one at Boulder, thirty miles 
north of Denver, and the other at Shoshone, 
in the wild canyon of the Grand River, high 
in the Rocky Mountains, fifteen hours’ ride 
by train from Denver, but only 150 miles by 
air line. The 100,000-volt transmission is 
carried over the Leadville Divide, 10,000 
feet elevation and across the roughest 
country—the most difficult piece of trans- 
mission work ever undertaken. 

The placing of the steel towers and 
stretching of the heavy cables in spans, 
some of more than 2,000 feet, was a hard 
task, but so well done that little trouble 
has been experienced in the year’s service. 
The Shoshone power development consists 
of a masonry dam and a tunnel seventeen 
feet wide by twelve feet deep, 2.5 miles 
long, cut through solid granite rock close 
to the face of the canyon, down stream 170 
feet above the power house tail race. Here 
two 5,000-kilowatt horizontal water turbine 
units are installed. A further development 
a little further down the stream will in- 
crease the power to 15,000 kilowatts and a 
second a few miles above will provide an- 
other 10.000 kilowatts. Double this power 
can be develoned, or 50,000 kilowatts, seven 
or eight months of the year and probably 
yO ' => distant date. 

Tbe Boulder power development is equal- 
ly interesting. A little stream of but nine- 
ty feet per second minimum flow is piped 
down an almost precipitous mountain side, 
1.800 feet vertical height to two 5,000-kilo- 
watt impulse wheels, and passes out into 
the atmosphere as white foam and a rain- 
bow, while the electric power joins that 
from Shoshone at Denver terminal station 
over the 100,000-volt transmission line. At 
present the Denver Gas & Electric Com- 
pany is the largest customer. 

Passing on to the Coast, the high fuel 
cost has made California the pioneer in 
hydroelectric developments. Water powers 
of every size and description aggregating 
more than a half-million horsepower are 
in service. It is estimated that there is a 
total of 9.000.000 horsepower in California 
available for development, although most 
of it only at a high cost per kilowatt deliv- 
ered at the nearest market. Only five and 
one-half per cent of the available power is. 
therefore, now developed. Three groups of 
these water powers are of special interest, 
as thev demonstrate the feasibility of suc- 
cessfully and efficiently supplying current 
for all kinds of work over hundreds of 
square miles of territory, the power being 
furnished from any number of water wheel 
and steam turbine-driven units located at 
widely different points. 

As a rule the water powers feeding over 
long high-tension transmission lines are 
operated under nearly constant load, there- 
by obtaining the maximum efficiency of the 
water wheels and transmission, while the 
turbine stations generally located nearer 
the center of distribution system take the 
load fluctuations and control the frequency. 

The voltage of the distribution system is 
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controlled by Tirrill regulators connected to - 


the excitation circuits of synchronous mo- 
tor-generator sets or rotary condensers. 
The first of these groups is the Pacific Gas 
& Electric Company of San Francisco. This 
company has developed the largest distribu- 
tion system in the world. With more than 
1,000 miles of three-phase 60,000-volt trans- 
mission lines, it supplies nearly 100,000 
kilowatts for power and lighting to 153 
cities and towns Over an area approximately 
200 miles north and south and 100 miles 
east and west, to one-half the population 
of California. Power is supplied from 
eleven water-power houses and three 
steam-power houses, some of them more 
than 300 miles apart. All are controlled 
by a single power dispatcher, who has be- 
come so expert that trouble occurring at 
any point can generally be located and the 
section cut out in three or four minutes, 
usually without cutting off any of the power 
houses or disturbing the voltage regula- 
tion of the system for more than a few 
minutes. 

The largest power supply for this com- 
pany is from the Feather River power 
house of the Great Western Power Com- 
pany, located 154 miles northeast of Oak- 
land, and this is remarkable in having the 
largest and most efficient water turbines, 
water wheel-driven generators and step-up 
transformers ever built. Each is normally 
rated 10,000 kilowatts and capable of twen- 
ty-five to fifty per cent overload. 

Further, the water head, 430 feet, is the 
highest under which turbine wheels have 
ever run. The full load efficiency of the 
wheels is eighty-nine per cent; the full 
load efficiency of the generators is ninety- 
seven and one-tenth per cent; the full load 
efficiency of the transformer is ninety-nine 
per cent, giving a total efficiency from wa- 
ter to 104,000 volts of eighty-five and four- 
tenths per cent. With a transmission line 
loss of thirteen per cent and step-down 
transformer efficiency ninety-nine per cent 
the total delivered efficiency from water to 
the 60,000-volt distribution system 154 miles 
from power house is 73.5 per cent. The 
Great Western Power Company’s present 
development consists of four of these 10,000- 
kilowatt units. The Company owns rights 
available for development further up the 
river for approximately 200,000 kilowatts. 

The second of these groups is the Stan- 
islaus Power Development, 130 miles due 
east of San Francisco, operating over 
104,000 volts double transmission line, sup- 
plies the United Railways Company of San 
Francisco with a large part of its power in 
parallel with steam turbine units. 

It is one of the most expensive and diff- 
cult water developments in the West cost- 
ing with the transmission and terminal 
station more than $12,000,000. The power 
house is situated in the middle of a great 
bend in the deep canyon of the Stanislaus 
River, a sheer 1,500 feet below the canyon’s 
rocky rim where the sun only shines a few 
minutes of each day. The water is brought 
fifteen miles along the edge of the canyon 
in a large wooden flume to a point above 


- the power house and into steel pipes to 


four 7,500-kilowatt impulse water wheels 
operating under a 1,500-foot head. 

The third group supplies power to Los 
Angeles. The Kern River Development, 
consisting of four 5,000-kilowatt waterwheel 
units supplying power over an eighty-mile 
line to Los Angeles at 80,000 volts, runs in- 
multiple with a half dozen smaller water 
powers and a steam-turbine power house. 
The power is controlled and regulated sub- 
stantially as described above with most sat- 
isfactory results. A large part of the 
power is supplied to the Pacific Electric 
Railway Company, one of the largest and 
best managed interurban systems in the 
country. Several miles of road connect all 
the little towns and seashore resorts out 
of Los Angeles. It has also contributed 
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much to the phenomenal growth of this 
beautiful “Playground of America.” 

And here I should mention the Owens 
River Aqueduct, now being built by the 
City of Los Angeles at a cost of $23,000,000. 
It is 240 miles long, with a capacity to 
deliver 260,000,000 gallons daily, or 400 
sectional feet. Construction work began 
three years ago and will be completed in 
a little more than two years. It starts at 
the base of a group of twenty-four snow- 
capped mountains in the Sierra Range, each 
more than 13,000 feet high; Mt. Whitney, 
14.500 feet in the center. Thirty-five small 
streams flow together, making the Owens 
River and this whole river of pure, spark- 
ling mountain water is brought through 
concrete ditches and tunnels in the moun- 
tains through a closed concrete aqueduct 
125 miles across the Alkali Desert. One 
hundred and twenty thousand horsepower 
is available from the water of the aqueduct, 
80,000 horsepower from three falls located 
respectively 45, 36 and 20 miles from Los 
Angeles. After passing the last falls the 
water enters two large reservoirs 1,000 
feet above the city of Los Angeles. From 
these reservoirs it will be conducted to the 
city and surrounding country for water 
supply and irrigation. 

At Spokane, the Washington Water 
Power Company is just completing one of 
the best hydroelectric developments I have 
seen at Little Falls, thirty-five miles north- 
west of the city. Four 5,000-kilowatt hori- 
zontal generator units, each driven by a 
pair of turbine wheels under a sixty-seven 
foot head, good for a total continuous load 
of 25,000 kilowatts. The power is sent to 
Spokane over two single steel-tower lines 
at 60,000 volts and runs in parallel with 
several other water powers and steam tur- 
bine units. 

This company has 450 miles of 60,000- 
volt lines supplying power, not only for all 
purposes in Spokane, but to the Coeur 
d’Alene Mines, 100 miles east of Spokane. 
New developments under consideration will 
soon bring the total capacity to 100,000 
kilowatts. 

The Great Falls Power Company has 
just completed a hydroelectric develop- 
ment at Rainbow Falls of 21.000 kilowatts 
in six 3,500-kilowatt horizontal generator 
units running under a head of 107 feet. 
Two independent transmission lines on 
steel towers carries the power at 100.000 
volts the 150 miles to Butte. A proposed 
development at Great Falls, six miles be- 
low Rainbow Falls, will provide 65,000 kilo- 
watts additional power and a second small- 
er development between the two will bring 
the total to 100,000 kilowatts. 

It is proposed to do away with the large 
steam plants at the thirteen Butte Copper 
Mines and operate the hoists by com- 
pressed air, furnished by electrically-driven 
air compressors. These plants now use 
25,000 horsepower in steam hoists. 


SUMMARY. 


Great advances have recently been made 
in the building of masonry dams, aque- 
ducts, flumes, ete.; the design, size and 
construction of water wheels, both of the 
reaction and impulse types; the develop- 
ment of high-tension electrical apparatus, 
including transformers, line insulators, 
steel towers, ete.: in control and protec- 
tive devices: and in the systematic opera- 
tion of large interconnected power lines. 

At least five heavy power transmissions 
are successfully and economically deliver- 
ing current from 50 to 150 miles at from 
100,000 to 110,000 volts. 

All apparatus used is standardized. The 
aluminum-cell electrolytic arrester has 
largely disposed of disturbances from light- 
ning and surges. The line charging cur- 
rents in combination with synchronous 
motor-generator sets or rotary condensers 
regulate for constant delivered voltage. 

Today power is being handled at 100,000 
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volts over 150 mile unes as satisfactorily 
and as efficiently as ten years ago; when 
it was handled at 50,000 volts over half of 
this distance. Above 110,000 volts air be- 
gins to lose its perfect insulation quali- 
ties and a slight leakage or discharge from 
the conductor takes place, known as the 
“Corona” effect. We cannot say how much 
higher than 110,000 volts can be efficiently 
used. 

Transformers, oil switches and line in- 
sulators can all be built for much higher 
voltages: the insulation of the air alone, 
therefore, limits the line potential. 

With the successful development of large 
motors for driving rolling mills and the 
fly wheel type of hoists for deep mine work, 
electric power can be successfully substi- 
tuted for every possible application of 
power today, therefore, wherever water 
power is available it is possible to use it 
as a substitute for steam, and in localities 
where fuel is expensive, available water 
power should be developed and companies 
organized for its development should re- 
ceive the co-operation and support of the 
public. 


The discussion was opened by D. W. 
Roper, assistant chief operating engi- 
neer, Commonwealth Edison Company, 
who briefly referred to a trip he re- 
cently made ìn the territory referred to 
by the speaker. He called attention to 
a few minor hydroelectric developments 
in California which were not visited by 
Mr. Lyman. 

A. A. Gray called attention to civic 
questions which hydroelectric develop- 
ments will eventually place before the 
pubhe for settlement. 

Brief remarks were also made by 
Messrs. Sager, Wheeler and Bennett. 


—— eo 


Address at Manchester Meeting. 


J. S. Peck, the new chairman of the 
Manchester Institution of Electrical 
Engineers, devoted his opening address 
on October 28 to observations on a re- 
cent visit to the United States. Mr. 
Peck is the first American to take the 
chairman’s office at any English elec- 
trical section, and he discussed what 
he saw in America in order to show 
wherein it contained object lessons for 
British electrical manufacturers who 
were all complaining of the state of 
their business, while the electrical trade 
of the States was flourishing. He was 
most of all impressed by the quantity 
of standard machines which were being 
manufactured and the great advances 
made in electric traction. One thing 
he said was as follows: While the 
greater part of the large electrical ma- 
¢chinery work, and practically all the 
electric railway work, was done by 
either the General Electric or Westing- 
house companies, there was the keenest 
engineering competition between them 
As a result, they strove not only for the 
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improvement of shop methods but for 
advances in the electrical and mechani- 
cal design of their apparatus and the 
development of new and improved 
types. This engineering rivalry was 
shown hy the keenness of the discus- 
sions at the Institute meetings, and if 
one of the companies brought out a new 
type of machine, and, as was usually 
the case, described it in a paper before 
the Institute, the engineers of the other 
company were certain to point out its 
defects so emphatically that a machine 
or system of faulty or inadequate de- 
sign had little chance of making much 
progress. The prosperous condition of 
such companies enabled them to carry 
large engineering staffs, and support 
research and experimental laboratories, 
and to undertake the development of 
new lines of apparatus and of new elec- 
trical schemes, on a scale quite impos- 
sible for the manufacturers of Eng- 
land. 

Without expressing any opinion upon 
the value of a tariff on electrical goods 
coming into this country, he said that 
tariffs had undoubtedly helped the 
American clectrical engineer, but he 
also gave other reasons of a more 
domestic character. Municipal control 
did not exist to the same degree in the 
States as in England, and the greater 
daring of American business men was 
referred to as an important factor. 

Technical education, and absence of 
Government restrictions also played 
their part, according to Mr. Peck, aud 
Americans are more ready to scrap old 
apparatus and substitute the latest im- 
provements. 

——o 
Not Even a Sou! 

The Edison Round Table, the bright 
little monthly published by the Com- 
monwealth Edison (Chicago) Branch 
of the National Electric Light Associa- 
tion, seeking for a slogan on the lines 
of ‘‘Only a penny and better than any.” 
adopted by a well known Chicago daily 
newspaper, has hit upon ‘‘Not even 4 
sou, but read through and through.” 

++ 
Gas and Electric Meter Tests. 

Of the 208 gas meters tested on eom- 
plaint by the Publie Service Commis- 
sion of New York during October, 55.8 
per cent were found to be fast and 6.2 
per cent were slow. Of twenty-eight 
electric meters tested during the same 
period, one was found to be fast and 
one slow. 


—_ a 
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LETTERS TO THE EDITOR. 


Storage-Battery Work of Brush. 


„To the Editor: 


I note that the ELecTRICAL REVIEW 
AND WESTERN ELECTRICIAN for October 
8 contains a brief biographical sketch 
of the writer. The article as published 
is correct in the main, but it does scant 
justice to my storage-battery work. In 
the interest of historical accuracy I beg 
to submit the following statement: 

My fundamental storage-battery pat- 
ent No. 337299 of March 2, 1886, was 
regarded as one of the broadest pat- 
ents ever issued by the Patent Office, 
and was obtained after years of inter- 
ference litigation, so that all the facts 
bearing on the subject were fully 
threshed out. Subsequently this pat- 
ent was repeatedly sustained in its 
broadest sense by the federal courts. 
It was fundamental in scope, and cov- 
ered all practical forms of storage bat- 
teries, and controlled this field until 
its expiration, in 1903. 

It is a curious fact that while I am 
the inventor of the practical storage 
battery beyond a doubt, my name is 
never connected with it. Perhaps this 
is because I leased out on royalty this 
branch of my electrical interests at an 
early date to former competitors, who 
naturally did not connect my name 
with their subsequent manufactures. 

Cleveland, O. C. F. Brus. 


Esperanto in Technical Correspondence. 


To the Editor: 
In view of the increasing interest 


that many Americans are taking in the 
auxiliary international language, ‘‘ Es- 
peranto,” I thought that a brief de- 
scription of the ‘‘Sixth International 
Congress,’’ held at Washington, D. C., 
from August 13 to August 20, might be 
apropos. 

On August 13 the parlor car between 
Pittsburg and Washington was well- 
nigh filled with a jolly and sociable 
company of Esperantists, who talked 
how in English, now in Esperanto about 
the coming Congress. Every ‘‘first- 
timer’? wonders whether conversation 
with a foreigner entirely in Esperanto 
will be mutually understandable. 

And so amidst excitement and con- 
Jecture we arrived and were greeted 
by an Esperantist, carrying the flag, 
whe in clear and perfectly comprehen- 
sible Esperanto directed us to our ho- 
teis and to the headquarters of the 


Congress. Shortly afterwards we were 
attending the first informal reception, 
where w2 met Dr. L. L. Zamenhof, the 
inventer of the language, and a num- 
ber of celebrities from abroad. Then 
amidst the greatest enthusiasm Dr. 
Zamenliof made some felicitous re- 
marks, whieh were followed by short 
talks of a like nature by persons of 
various nationalities. Before the even- 
ing was over we began to realize that 
nationality is no barrier to comprehen- 
sibility, and after the practice of sev- 
eral days we found ourselves convers- 
ing freely with persons of various lands 
who knew no English. Maturer reflec- 
tion shows that such should be the case, 
because Esperanto is a perfectly pho- 
netic language. A strong national 
brogue, combined with inarticulateness, 
might make comprehension difficult, but 
only because one’s ears have not had 
sufficient practice to grasp readily the 
sounds and meaning. 

It has never been my privilege to 
meet at one time so many persons of 
national distinction and strong mental 
attainments. There were: Josefo Pero- 
gordo, of the Spanish army and per- 
sonal representative of King Alfonso; 
Aleksandro Postnikof, the official rep- 
resentative of the Russian Government ; 
in all, there were eleven official repre- 
sentatives, showing a strong gain over 
the three at last vear’s Congress. Be- 
sides these, may be mentioned: Maurice 
Rollet de |’Isle, hydrographic engineer, 
chief of the French Marine, who is do- 
ing much towards the development of 
Fsperanto along scientific lines; Profes- 
sor A. Cotton, physicist of the Univer- 
sity of Paris, etc., and many noted edu- 
cators of this country. 

The Esperanto Congress badge was 
considered sufficient for an introduc- 
tion, and both at the regular meeting 
and elsewhere there was manifested a 
feeling of fellowship and good will. 

In addition to the regular official 
work of the Congress, which consisted 
of reports from the official delegates 
and from the standing committees to 
which is entrusted the development of 
Esperanto, there were meetings by 
members of other organizations where 
Esperanto was used. Amongst these 
may be mentioned jurists, physicians, 
railroads, engineers, nurses, journalists, 
free thoughters, Catholic Union, Theos- 
ophists, financiers, post-office officials, 
vegetarians, teachers and persons inter- 
ested in the Peace movement. The 


members of these various beliefs and 
organizations intermingled and har- 
mony prevailed, which illustrates the 
idealistic side of the movement. Re- 
turning to the more practical side, the 
reports from different parts of the 
world showed substantial progress dur- 
ing the last year. In Europe, Esperanto 
is being taught officially in many 
schools. In this country, the State of 
Maryland has passed a law introducing 
Esperanto into its schools. In England, 
France and in some other countries sev- 
eral large companies are using Espe- 
ranto entirely in their foreign corre- 
spondence. In Brazil, Esperanto is: 
being used for commercial purposes. 
Aside from this, interesting accounts 
were given where Esperanto was used 
by travelers abroad, and had not only 
been of great help but had also been 
the means of making some very desir- 
able friendships. 

So we all returned very much pleased 
with our experience and fully believ- 
ing that in Esperanto is found a help 
language which is thoroughly practical 
and which is being recognized more 
and more from year to year. Anyone 
interested in a more detailed account 
of the Congress should write to E. C. 
Reed, Secretary Esperanto Association 
of North America, Chamber of Com- 
merece, Washington, D. C. 

Pittsburg, Pa. H. W. FIsHer. 

[Mr. Fisher, who is chief engineer of 
the Standard Underground Cable Com- 
pany, is an ardent Esperantist and 
President of the Pittsburg Esperanto 
Society. He informs us that consider- 
able use 1s already being made of Es- 
peranto in technical and business cor- 
respondenee. Mr. Fisher is well known 
in the electrical field as a masterful 
and scholarly contributor to technical 
literature and his communication is 
commended to all interested in this de- 
partment of language culture.—Eb. | 

— eo 

Electrical Generating Stations in 

Bavaria. 

A recent inquiry into the ownership 
of the electrical generating stations in 
Bavaria shows that 1,620 are privately 
owned, 374 are run by limited-liability 
companies, and 500 are controlled by 
the Government, municipalities, and co- 
operative societies. The total output is 
215,472 kilowatts. About 47 per cent 
of the plants are steam-driven, 30 per 
cent are driven by water power and 
steam, and 8 per cent by water power. 
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SOME TYPES OF CIRCUITS FOR 


VOLTAGE, CURRENT AND 
POWER CONTROL.—I. 


STEP-BY-STEP TRANSFORMER CIRCUITS, 
BY CLARENCE I. ZIMMERMAN, 
The modern method of developing 


electric power by standard-type alter- 
nating-current machines of enormous 


capacity and of utilizing this power for | 


the most varied purposes necessitates 
the introduction of voltage, current 
and power-controlling or regulating de- 
vices in many places where, if the gen- 
erator were supplying a single load on- 
ly, these regulating devices would not 
be necessary. 

Leaving out of consideration the 
method of using a variable series resist- 
ance, we may classify alternating-cur- 
rent regulators as: (1) The Step-by- 
Step Transformer Regulators; (2) The 
Induction Regulators; (3) The Reac- 
tance Regulators. Regulators may al- 
so be built which include two or even 
three of the distinctive features in this 
Classification. 

It is to a diagrammatic study of the 
first of these classes that this article 
will be confined. 

In the second class of regulators, the 
single-phase induction regulator con- 
sists of a transformer whose pri- 
mary coil is in shunt with the line and 
whose secondary coil is in series with 
the line and one of the two coils is 
moved so that their separate magnetic 
fields react upon one another to a vary- 
ing extent. The polyphase induction 
regulator is similar to an induction mo- 
tor in appearance and consists of a 
transforiner whose secondary turns, 
which are in series with the line, have 
constant voltages induced in them by 
the primary or shunt coils, the secon- 
dary voltages being displaced by vari- 
able phase relations from the primary 
voltages. 

The third class, or reactance regula- 
tors, depend upon variable amounts of 
reactive or ‘choking’ effects which may 
be obtained in many ways, such as, (1) 
by means of a coil having a variable 
magnetic leakage, or (2) by varying 
the number of turns of a reactive coil, 
or (3) by moving an iron core in a re- 
actance coil, or (4) by magnetizing the 
core of a reactive coil with a variable 
unidirectional current, or (5) by the 
interaction of two alternating magnetic 
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tields which are displaced in their phase 
relations. 
NOTES ON THE CIRCUIT DIAGRAMS. 

The step-by-step method may be used 
with coils of all kinds, but is used par- 
ticularly with shunt transformers, 
shunt auto-transformers, series trans- 
formers, and series auto-transformers. 
These are shown in Figs. 1 to 5A. 

When the voltage or current to be 
transformed is to suffer only a slight 
increase or decrease, auto-transformers 
may be used which at first sight may 
appear to be distinctively different from 
the plain shunt or series auto-transfor- 
mers. They have both shunt and series 
coils, but a brief consideration will 
make it evident that they are only lim- 
iting cases of auto-transformers. These 
are shown in Figs. d and 5A. 

In all of the diagrams the transfer- 
ring of the lead from one point to an- 
other is supposed to take place without 
interruption of the main current flow. 
In practice this can be accomplished by 
the aid of a transfer-resistance or a 
transfer-coil. In the second part of 
this article these methods of transfer- 
ring the current from one tap to anoth- 
er will be more fully considered. This 
matter is of considerable importance 
because the life of the switch contacts 
is often very materially affected by a 
phenomenon which is not apparent 
from a casual study of the circuits. 

Current transformers are at present 
used chiefly in connection with meters 
and switchboard instruments but they 
have been used in connection with 
high-power electric are furnaces and 
will be used for this purpose to a much 
greater extent in the future. 

These step-by-step methods may be 
adapted to polyphase circuits for vol- 
tage regulation or for phase displace- 
ment, or for both of these purposes. 
They are also applicable to certain 
kinds of reactance regulators which in- 
volve a change in the number of reae- 
ting turns. 

With the exception of the circuit 
shown in Fig. 9 and those following 
Fig. 31, there is only one magnetic core 
present. The coils are in all cases sup- 
posed to be so placed on the core as to 


. give the minimum magnetic leakage be- 


tween the turns carrying the primary 
and the secondary current. 

Where two movable points connect 
with the same continuous coil, as in 
Fig. 13, they can be made to operate 
by one handle and so that they operate 
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alternately. The magnetic distribution 
in these schemes may in some cases be 
a considerable improvement over the 
others. . 

The reversing switches are supposed 
to be operated only when there is prac. 
tically no current flowing in them, and 
in certain cases only when they are 
short-circuited. These short-circuiting 
switches are to be operated only when 
the portions of the transformers which 
they bridge do not consume or deliver 
power. 

Fig. 1. Shunt Transformer.—tThe ar- 
rows represent the momentary direc. 
tions of current flow when the polarity 
of the alternating pressure is as ìs in- 
dicated. 

Fig. 2. Shunt Auto-Transformer— 
When the number of low-voltage turns 
is one-half the high-voltage turns, the 
current in the low-voltage side is ap- 
proximately twice the current in the 
high-voltage side, but the currents in 
the two parts of the coil itself are prac- 
tically equal. 

Fig. 3. Scries Transformer.—Used on 
constant-current circuits. The current 
in the secondary is constant, but the 
voltage varies with the resistance of 
the load. The upper limit of the volt- 
age across the terminals of the sec- 
ondary coils is that induced by the 
transformer core when it is saturated 
With magnetism. The secondary may 
be short-circuited without any appre- 
clable inerease of current. 

Fig. 4. Series Auto-transformer— 
For use on constant-current circuits. 
In the circuit shown, the current 
through the load will be approximately 
twice the current in the primary turns. 
Where complete insulation of primary 
and secondary circuits is required, this 
type cannot be used. 

Fig. 5. Shunt Auto-transyormer— 
For comparatively small amounts of 
positive or negative voltage boosting. 
The shunt turns are designed to deter- 
mine the maximum magnetic satura: 
tion of the transformer core. Ths 
type forms the basis for regulators of 
the Stillwell type for the regulation at 
constant-potential feeders. 

Fig. 5A. Series Auto-transformer— 
For comparatively small amounts of 
positive or negative current boosting 
on a constant-current circuit. The 
variable voltage across the shunt nS 
determines the degree of magnetization 
in the transformer core. This forms 
the basis for a type of regulator pi 
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constant-current circuits where the cur- 
rents in the individual load circuits are 
only slightly different from the cur- 
rents in the main series load circuit. 
A regulator based on this type is to 
the constant-current circuit what the 
Stillwell regulator is to the constant- 
voltage circuit. These coils transform 
only the quantity of power boosted. 

Fig. 6. Shunt Transformer with Vari- 
able Secondary Turns—This is a com- 
mon type used for variable voltage re- 
quirements. It is used on some single- 
phase railways, but the primary and 
the secondary coils may be connected 
at one end and grounded as shown by 
the dotted line. 

Fig. 7. Shunt Transformer with Vari- 
able Primary Turns—Used where very 
heavy secondary currents are required, 
as in electric-furnace work. The max- 
imum magnetization value of the trans- 
former core is increased when the num- 
ber of turns on the primary coil is de- 
creased. In Fig. 6, the maximum mag- 
netization of the core is constant for 
all loads. 

Fig. 8. Shunt Transformer with both 
the Primary and Secondary Turns 
Variable—The changing of the sec- 
ondary turns gives coarse regulation, 
and the changing of the turns on the 
primary gives the finer and more fre- 
quently used regulation of the second- 
ary voltage. 

Fig. 9. Shunt Transformer with an 
Auxiliary Current Distributor—The 
number of turns is varied on the pri- 
mary side. The current distributor is 
an auto-transformer. This type is used 
for very fine regulation of voltage, 
current, or power where very heavy 
secondary currents are required. 

Fig. 10. Shunt Transformer.—An ex- 
tra coil called the regulator coil is used 
in series with the main coil. The mag- 
netizing effect is either additive or sub- 
tractive. 

Fig. 11. Shunt Transformer.—This 
circuit performs the same service as 
that.shown in Fig. 10, but the windings 
and the number of the taps coming 
from the transformer are simpler. 

Fig. 12. Shunt Transformer—Simi- 
lar to Fig. 11, but with wider range of 
voltage variations. 

Fig. 13. Shunt Transformer.—Two 
movable points make contacts with 
transformer taps. This scheme allows 
a slightly better magnetic distribution 
to be made than by the previous cir- 
cuits. The two contact shifters are 
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moved alternately until they reach the 
center. The short-circuiting switch is 
closed, the reversing switch thrown 
over and the short-circuiting switch 
opened again. Then the contact shift- 
ers are moved apart and the magnetiz- 
ing effect of the auxiliary coil is op- 
posed to what it was before. 
Fig. 14. Shunt Auto-transformer.— 
Secondary turns are variable. This is 
used on some single-phase railways. 

Fig. 15. Shunt Auto-transformer.— 
Variable turns are on the primary. 

Fig. 16. Shunt Auto-transformer.— 
The variable primary turns in this cir- 
cuit give the fine regulation, while the 
secondary turns give the coarse regu- 
lation. 

Fig. 17. 
See Fig. 11. 

Fig. 18. Shunt Auto-transformer.— 
Two movable contacts are here used. 
See Fig. 13. The polarity of the poten- 
tial induced in the middle coil is inde- 
pendent of the position of the revers- 
ing switch, since the magnetism is that 
determined by the main coils. 

Fig. 19. Serves Transformer.—The 
secondary turns are variable. The 


Shunt Auto-transformer.— 


fewer the turns in the secondary, the 


greater is the current in the secondary. 

Fig. 20. Serves Transformer.—The 
primary turns are variable. The fewer 
the turns on the primary, the smaller 
is the current in the secondary. 

Fig. 21. Neries Transformer.—Both 
the primary and the secondary turns 
are variable. They can be so propor- 
tioned that the primary gives fine ad- 
justments of current, while the sec- 
ondary gives coarse adjustments. 

Fig. 22. Series Transformer.—The 
primary turns are variable and an ex- 
tra coil is used for fine regulation. This 
control may be used on the secondary 
instead of on the primary side. 

Fig. 23. Series Transformer.—This 
circuit is similar to Fig. 22, but fewer 
transformer taps and coils are needed. 
See Fig. 12. 


Fig. 24. Series Auto-transformer.— 
Secondary turns are variable. See Fig. 
19. 

Fig. 25. Series Auto-transformer.— 
Primary turns are variable. See Fig. 
20. 

Fig. 20. Series Auto-transformer — 


Primary turns are variable for both 
fine and coarse current control. This 
regulation may be done on the sec- 
ondary instead of on the primary side 
by a similarly arranged circuit. 
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Fig. 27. Serves Auto-transformer— 
This circuit uses the double contact 
shifting scheme described with Fig. 13. 

Fig. 28. Regulator, Stilwell Type— 
This is largely used for feeder regula- 
tion. It is a transformer with shunt 
and series coils and has a variable num- 
ber of turns in the series coils. It is an 
auto-transformer of the shunt type. See 
Fig. 9. 

Fig. 29. Regulator, Kapp Type.—A 
positive or negative booster suitable 
especially for heavy currents. This has 
a variable number of shunt turns in- 
stead of the variable series turns in the 
Stillwell type. In both the Stillwell 
and the Kapp regulators there is a con- 
stant electromotive force induced in 
the secondary turns (when no changes 
in the transformation ratio are being 
made). This electromotive force is in- 
dependent of the current in the series 
turns. The current in the primary va- 
ries with that in the secondary. 

Fig. 30. Regulator—For coarse and 
fine regulation. The series steps give 
regulation, while the shunt steps giv" 
the finer regulation. 

Fig. 31. Regulator.—See Figs. 13, Is 
and 27. 

Fig. 32. System of Regulation. 
Lamme.—Two transformers, in one of 
which three coils are used, give the 
control. When there is a varying cur 
rent in the line due to a change in tlie 
load, the current in coils 3 and 4 will 
change, but the electromotive force in- 


_ duced in the turns of coil 3 is constant. 


Fig. 33. System of Regulation —Two 
transformers; the two extra coils for 
contro], See Fig. 32. 

Fig. 34. System of Regulation.—Twe 
transformers using the two-point-col 
tact-shifting scheme to give the eontrol. 

Fig. 35. System of Regulation, Wes- 
tinghouse.—There are shown two trans- 
formers, one a shunt auto-transformer 
and the other a transformer which has 
one serics coil and one coil which may 
be considered to be either a shunt or 4 
series coil. Used in heavy current com 
trol. | 

Fig. 36. System of Feeder Regulation. 
Stanley.—Auto-transformers arè used 
on each feeder. They obtain their ter- 
minal voltage from one end of the main 
generator coil and a secondary tap at 
a short distance from this tap. The 
generator coil with the auxiliary tap 
may be replaced by the secondary of 3 
transformer with an auxiliary tap. 

(To be continued.) 
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The New Engineering Headquarters of 
the National Electric Lamp As- 
sociation. 

The 1910 census has disclosed not 
only the fact that all of our large 
American cities are growing, but that 
certain of them are growing by leaps 
and bounds, forging past their neigh- 
bors and breaking into the front ranks 
of size and commercial importance. In 
the latter group Cleveland, with its 
five-hundred-sixty-and-odd thousands 
of population, and its proposed slogan, 
‘*Cleveland One Million by Nineteen 
Twenty,’’ must certainly be reckoned. 
Nor does that slogan represent a mere 
flight of fancy. New industrial enter- 
prises and factories are springing up 
with mushroom-like rapidity, and each 
one adds a new company to the army 
of workers. Only the other day the 
formation of the *‘Detroit and Cleve- 
land Aero Company,’’ whose airships 
may soon be plying between Cleveland 
and Michigan’s metropolis, leaked out 
through the daily papers. 

Decidedly less ‘‘flighty’’ considera- 
tions, however, led to the erection of 
the new quarter-million dollar building 
on Hough Avenue, Cleveland, where the 
engineering department of the National 
Electric Lamp Association now con- 
ducts its activities. A growth more 
phenomenal—if it should really be 
called phenomenal at all—than that of 
any American city has marked the 
progress of the incandescent-lamp in- 
dustry for the last decade, and the offi- 
eers of that particular group of manu- 
facturers which forms the National 
Electric Lamp Association discovered 
several vears ago that the expansion of 
the Association’s engineering activities 
necessitated by this rapid growth would 
soon compel them to ‘‘tear down their 
barns and build greater.” According- 
ly, the old Engineering Department 
Building. which had, in earlier days, 
formed part of the Brush Electric 
Company’s plant, was demolished, and 
work was started in August, 1909, on 
the three-story brick and steel struc- 
ture shown in Fig. 1. 

Plenty of daylight is admitted to the 
offices and laboratories by means of up- 
wards of 300 windows, 265 of which are 
located in the four outer walls, while 
the remainder face on two large rect- 
angular inner courts. 

The Engineering Building has nearly 
tbree acres of floor space, on five floors. 
The work being conducted on each 
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floor may be summarized as follows: 

1. Basement.—Electrical generating 
and converting machinery, including a 
200-kilowatt, sixty-cycle revolving-field 
alternator. Control apparatus, mainly 
located on the forty-foot slate switch- 
board. Blue-print rooms, with auto- 
matic are blue-printing machine. In- 
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tion economies, public policy, and rates. 
Technical library. 

3. Second floor.—llhuminating engi- 
neering, including the preparation of 
illumination plans and specifications for 
customers of anv of the several mem- 
‘ber companies, upon request. of the lat- 


ter. Testing, including the proper 
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FIG. 1.--THE NEW ENGINEERING LABORATORIES OF THE NATIONAL ELECTRIC LAMP 


ASSOCIATION. 
strument calibrating room. Lunch ‘‘volting’’ of lamps for performance 
room. Kitchen. NStore-rooms. tests, vacuum and base-testing of sam- 


2. Main floor.—Offices of the ehief 
engineer and of the manager and assist- 
ant manager of the Engineering De- 
partment. Executive offices. Stenog- 
raphers’ office. Technical-publicity of- 
fice, where test results and technical 
data on lamps and illumination are 
compiled and indexed for reference. 


ple lamps, distribution photometry of 
lamps and retlector units, ete. Inspec- 
tion Bureau. A branch of the Physical 
Research Laboratory of the National 
Electric Lamp Association, described in 
the ELECTRICAL REVIEW AND WESTERN 
ELECTRICIAN for September 10, also has 
rooms on this floor. 


FIG. 2..--TEST-RACK ROOM ON ROCF. 


Commercial engineering. Economic re- 
search, including the investigation of 
characteristic performance exponents 
for incandescent-lamp filaments, and 
the study of the incandescent lamp in 
its complicated bearings on central-sta- 


4. Third floor.—Special investiga 
tions and tests. An auditorium. sixty 
by forty-eight feet, with lecture plat- 
form and projecting lantern, for lec- 
tures, demonstrations and large meet- 
ings. : 
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5. Glass-walled Compartment on the 
Roof (See Fig. 2).—Approximately 2,- 
300 lamps are here tested every month 
for performance throughout life. These 
lamps are taken from the regular out- 
put of the member companies and are 
burned day and night in order that the 


ELECTRICAL REVIEW AND WESTERN ELECTRICIAN 


ground, since the lamp development, fil- 
ament development and chemical and 
physical research laboratories are not 
located in the Engineering Building. 
The entrances are illuminated at 
night by means of fixtures of lantern 
design, each containing four sixty-watt 


FIG. 3.—THE LUNCH ROOM. 


manufacturers may make sure, by the 
average test results so obtained, that 
quality is being maintained and im- 
proved. 


Mazda Jamps. For interior lighting, 
Mazda lamps, mainly of the 150-watt 
size are used throughout, and are 
equipped with Holophane prismatic 


FIG. 4.—THE KITCHEN. 


The above outline of the work to 
which the various parts of the new 
building are devoted is necessarily very 
brief. As an outline of the engineering 
and Scientific activities of the Associa- 
ton, it fails entirely to cover the 


glass reflectors for proper distribution. 

Nearly all of the younger technical 
men connected with the Engineering 
Department are college graduates and 
the spirit of good-fellowship and co- 
operation existing among them is very 
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marked. It is one of the policies of the 
Association to foster, rather than to 
suppress, such a spirit, and one of the 
many influences in this direction is the 
lunch room referred to above and il- 
lustrated in Fig. 3. Here the men of 
the Engineering and other departments 
gather in groups for the noon meal, ex- 
change ideas on their work, and finally 
come to form intimate acquaintance- 
ships with one another. Thus the lunch 
room is not only a convenience, but al- 
so a sort of informal clearing house for 
ideas and experiences. 

People sometimes ask ‘'Is an elabor- 
ate engineering department necessary 
for the manufacture of lamps?” In- 
sert the word ‘‘successful’’ before 
‘‘ manufacture,” and the answer must 
be in the affirmative. The art of inean- 
descent-lamp manufacture consists in 
much more than merely sealing a fila- 
ment into a bulb and then pumping out 
the air. The service that a lamp will 
give depends upon, and is radically af- 
fected by, hundreds of apparently mi- 
nor details connected with the choice 
of materials or processes. A good lamp 
and a ‘‘five-hour burnout’’ may, when 
new, look absolutely alike to any one 
but an expert. How then are the in- 
terests of the consumer, the central sta- 
tion, the jobber, the distributor and the 
contractor to be protected from injuries 
due to lack of quality and ignorance of 
lamp performance? Proper engineering 
facilities, provided by the manufactur. 
ers, are the only safeguards. And the 
new Engineering Building of the Na- 
tional Electric Lamp Association is the 
result of frank recognition of this fact 
by a group of the lamp manufacturers 
themselves. 

The effect upon the entire industry 
cannot be other than beneficial. 

Power Developments in Mexico. 

The eighty-nine-mile transmission 
line from Guanajuato. Mexico, to San 
Luis Potosi, says The Mining World, 
has been completed by the Central 
Mexico Light and Power Company, a 
subsidiary of the Guanajuato Power 
and Electric Company. The generating 
plant in the state of Michoacan is over 
100 miles from Guanajuato, and the to- 
tal transmission will be nearly 200 
miles. Some months ago the Company 
purchased the San Luis Potosi power 
plant and distributing system for $700,- 
000. The new line is now delivering 
power to the rich Providencia San Juan 
de la Luz mines at San-Felipe. 
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AMERICAN INSTITUTE OF ELEC- 
TRICAL ENGINEERS. 


NOVEMBER MEETING AT NEW YORK. 


The two hundred and fifty-third 
mecting of the American Institute of 
Electrical Engineers was held in the 
Engineering Societies? Building, New 
York City, on the evening of November 
11, with President D. C. Jackson in the 
chair. Secretary Pope announced that 
_the Board of Directors had just elected 
forty-two Associates and that the fol- 
lowing Associates had been transferred 
to the grade of Member: 

Joseph H. Libby, Boston, Mass.; 
Lewis L. Holliday. Charlotte, Va.; Wil- 
ham M. Mutter, Milwaukee, Wis.; 
Clark T. Henderson, Milwaukee, Wis. ; 
Clarence E. Dooley, Colorado, and Olin 
Jerome Ferguson, Schenectady, N. Y. 

The topic of the evening was ‘‘In- 
terpoles in Synchronous Converters,” 
this being the title of a paper by B. G. 
Lamme and F. D. Newbury. The pa- 


per was presented in abstract by Mr. 
Newbury. 


INTERPOLES IN SYNCHRONOUS CONVERTERS. 

The authors first comment on the fact 
that interpoles are not much used on ro- 
taries in this country, although extensively 
employed abroad. For direct-current gen- 
erators and motors interpoles are com- 
monly used here, especially for railway 
motors and high-speed dynamos. This is 
due to the greater value of interpoles on 
these machines than on rotary converters. 
A brief discussion of the good effects of 
an interpole construction on commutation 
in direct-current machines is given. The 
use of interpoles also permits greater lee- 
way in designing the armature winding. A 
synchronous converter, however, differs 
considerably from a direct-current genera- 
tor, because it is also at the same time 
an alternating-current motor. The magneto- 
motive force of the armature winding as 
a motor acts in one direction, while that as 
a generator acts in the opposite direction. 
These two magnetomotive forces, therefore, 
practically neutralize each other; the re- 
sultant or effective magnetomotive force in 
any case is not, over one-fifth of that as a 
direct-current generator. Consequently com- 
mutation of a synchronous converter is not 
nearly as troublesome as in a direct-current 
generator. If interpoles are used on the 
converter they would be only twenty-five 
to forty per cent as large as on a direct- 
current generator. The pulsating resultant 
magnetomotive force in the converter 
would tend to cause trouble, but it is of 
relatively high frequency and, therefore, 
dumps itself out without any noticeable 
harmful effects in a well designed machine. 
The magnetic leakage from interpoles is 
more troublesome. Shunting of the inter- 
pole current is needed in some instances, 
but a non-inductive shunt {s not serviceable 
with sudden load fluctuations: for a rall- 
wav machine an inductive shunt should 
be used. The authors then consider overload 
conditions, such as sudden short-circuit, 
and find that in the case of a converter the 
presence of interpoles may cause serious 
trouble due to overbalancing of their am- 
pere turns and therefore the conversion of 


the interpoles into paths for the excessive 
armature flux then developed. A short cir- 
cuit on the direct-current end, opening the 
circuit-breakerg there, would not reduce the 
electromotive force, since the converter 


would still be connected to the alternating- 


current supply. Hunting also would greatly 
complicate matters and make interpoles of 
little useful value, if not a positive detri- 
ment. The authors then take up the four 
most common types of converters, namely, 
twenty-five-cycle 250 and 600-volt machines 
and fifty-cycle 250 and 600-volt machines, 
considering in each case the features that 
limit the design and particularly the pos- 
sibility of increased speed and effect of 
interpole construction. Their opinion is 
that the 600-volt machines offer the most 
promising field for the use of interpoles 
and that the 250-volt machines would prob- 
ably not be improved in design. Summariz- 
ing their conclusions, the advantages of 
interpoles with higher speeds would be: 
Possible reduction in cost, less attention re- 
quired in operation, and longer life of com- 
mutator and brushes. The disadvantages. 
however, would be: Possible increased 
trouble from “bucking’’ on sudden load 
changes or short circuits, possibly reduced 


efficiency, higher operating temperatures. ° 


If increased speed was not possible, the ad- 
vantages would be diminished, the disad- 
vantages increased, and refinement in de- 
sign at greater original cost would seem to 
be the only result. 


Gano Dunn opened the discussion by 
calling attention to the clear and forci- 
ble manner in which the authors had 
presented the subject. The use of in- 
terpoles is not new. They accomplish 
what is known as magnetic commuta- 
tion. In many cases where they have 
been used the principle of resistance 
commutation could well have been ex- 
tended a little further and accomplish 
as good results with no increased cost 
of the machine or reduced efficiency. 
Mr. Dunn referred at some length to 
the method devised by F. W. Young of 
placing a ‘‘dead’’ brush adjacent to 
the ‘‘live’’ one so as to obtain a some- 
what higher counter electromotive 
force at the heel of the latter. This 
method is particularly valuable for 
higher-voltage rotaries. 

H. F. T. Urban said that, while he 
agreed with the general conclusions of 
the paper, he beheved the authors had 
not pointed out the greatest field of use- 
fulness for interpoles on rotaries. This 
is on machines for voltages from 1,000 
to 1,500 and also for 600-volt rotaries 
in intermittent service such as in inter- 
urban substations, where the load sud- 
denly changes from zero to as much as 
four times the rated load. The rotaries 
principally referred to in the paper 
were those suited to large central-sta- 
tion systems where heating limits the 
design much more than commutation 
does. Much experimenting had been 
done by him on interpole rotaries and 
it was found that if the interpoles are 
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properly designed no bucking or flash- 
ing results even on continued heavy 
short circuits. A machine that is prop- 
erly designed will not flash over with 
six or even eight times normal load, re- 
gardless of whether it has interpoles or 
compensating windings or not. Mr. 
Urban believed that an inductive shunt 
can easily be designed with a time con- 
stant that would not make it detri- 
mental when a heavy load is suddenly 
thrown off. He had experimented with 
several designs and could readily con- 
trol the current in the commutating 
field. 

Dr. Chas. P. Steinmetz concurred in 
the authors’ conclusions as regards cen- 
tral-station rotaries, but he also agreed 
With the previous speaker on the value 
of interpoles for rotaries in interurban 
railway service. In this service 1.200 
volts is becoming common and even 
2,400 volts direct current is possible 
with interpole machines. The average 
load being low and the sudden over. 
loads enormous, a relatively small ma- 
chine with capacity for handling such 
overloads is desirable, as its load factor 
and efficiency would be improved and 
its liability to hunting decreased be- 
cause of its diminished momentum. 
Theoretically flashing over would re- 
sult with such machines, but practical: 
ly it does not occur. 

P. M. Lincoln read a communication 
on the subject from Mr. Bache-Wiig. 
in which the latter advocated intercon- 
necting the direct-current and alter- 
nating-current circuit-breakers so that 
in case of a short circuit on the direct- 
current end, flashing over may be pre- 
vented. This is particularly desirable 
with interpole converters, as the dam- 
age from flashing is liable to be severe. 
current end flashing over may be pro- 
vided with effective dampers to pre- 
vent hunting. For his own part Mr. 
Lincoln not only indorsed the opinions 
of the authors of the paper, but called 
attention to the inability of employing 
the split-pole principle on converters 
provided with commutating poles. 

J. L. Burnham narrated the results 
of some experiments made with a twen: 
ty-five-cyele, 1,200-volt rotary in which 
it was found that the addition of a nar- 
row interpole with large air gap made 
it possible to secure four times the load 
from the rotary without sparking 4§ 
was possible before the interpoles were 
added: 
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C. W. Stone agreed with Dr. Stein- 
metz in assigning the greatest field of 
usefulness of interpoles on rotaries to 
those machines for interurban substa- 
tions where very heavy momentary 
overloads are met. 

Prof. C. A. Adams briefly commented 
on the value to students of presenting 
such a subject without a mass of math- 
ematical expressions. 

B. G. Lamme closed the discussion by 
answering a number of critics of his 
paper and by expanding certain of his 
conclusions. With regard to interur- 
ban railway converters, he stated that 
these usually do not exceed 300 or 400 
kilowatts and in such as pa com- 
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mutation is more favorable than in 
large rotaries because the output per 
pole is relatively small. It is not diffi- 
cult to carry four times rated load 
without sparking in a well designed 
machine of this type. In 1,500-volt ro- 
taries the limiting feature is too small 
a width of commutator bar and not 
the commutation proper. However, 
for intermittent service the interpole 
machine doubtless will prove of great 
value. In some cases rotaries are built 
with only half as many interpoles as 
main poles; this gives better ventila- 
tion, reduces the magnetic leakage and 
improves the efficiency. It is also pos- 
sible to reduce the width of the inter- 
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pole and make it less than the length 
of the armature. In regard to the use 
of copper dampers on rotaries, Mr. 
Lamme showed that the ideal damper 
for hunting is not a suitable one for 
use with interpoles, but by splitting the 
damper winding into sections this diffi- 
culty would be overcome. He pointed 
out the difficulty from heating of the 
coils connected to the collector rings 
and also discussed the difference be- 
tween the split-pole and interpole con- 
verters. In conclusion he stated that 
at present there did not seem much 
need for interpoles on rotary convert- 
ers, but that as their speeds went up 
this need will become more urgent. 
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ELEMENTS OF POWER-STATION 
DESIGN.—XII. 


INSTALLATION DETAILS.—~—I. 


, BY W., B. GUMP. 


The development of details natural- 
ly follows the final wiring scheme and 
the general arrangement of the plant 
to be adopted. The importance of de- 
tails relating to the construction of the 
plant cannot be overestimated. In fact, 
the character of the plant when com- 
pleted is determined by the design of 
details. This is particularly true with 
the electrical portion. The present de- 
scription is to deal with the question 
of installation, referring chiefly to the 
electrical side. 

Foundations for Prime Movers.—The 
design of foundations for the prime 
movers is among the first in the list of 
items to be settled. The character of 
foundation required involves the spe- 
cifie properties of the type of prime 
mover chosen. If a reciprocating-en- 
gine plant, the matter of vibration is a 
serious one, and hence requires pro- 
vision for more than weight alone. 
With a steam turbine, the problem of 
vibration is practically inconsiderable. 

In the case of waterwheels of the 
Francis type the items demanding at- 
tention are: (a) Dead weight of wa- 
terwheel; (b) dead weight of water in 
wheel when operating at full load; (c) 
thrust of water under varying load 
conditions. The last item will vary ac- 
cording to the head and the type used, 
but is generally a considerable quan- 
tity. A high safety factor is used in 
any case, and this will invariably ac- 
commodate all conditions which are 
normal. With respect to waterwheels 
the question of thrust is often a com- 
plex one, and affects the entire pipe 
line. This is a matter to be dealt with 
by a specialist whose opinion of the 
construction is often of more value 
than that of an electrical engineer. 


The design of foundations for large 
gas engines introduces factors similar 
to those applying to reciprocating 
units. Here the vibration is more ag- 
gravated than with a steam engine of 
the same capacity. It may be said that 
foundations should be monolithic in 
construction, so that settling of one 
portion away from another is pre- 


vented. 
| | 


FIG. 1—ENGINE-TYPE GENERATOR. 


Generator Foundations.—The foun- 
dations for generators should be ar- 
ranged with openings below, which al- 


low accessibility to the terminals and : 


under portion of the frame. It is 
usual to design the foundation with the 
entire middle portion left open down to 


inl 


FIG. 2.-WATERWHEEL-DRIVEN GENERA- 
TOR. 


the basement floor, or a tritle above. It 
is practicable also to construct an ex- 
tra heavy floor, allowing this to carry 
the entire weight, with the assistance 
of columns below. With this arrange- 
ment the entire space beneath the gen- 
erator is available for inspection, clean- 
ing and repairs, and offers ample space 
to support cables and other accessories. 
This type of foundation applies more 
particularly to waterwheel units than 
to the engine type. 

The type of solid foundation former. 
iy used, and still found in many sta- 
tions, is not to be recommended. Its 
disadvantages are: (a) Water may 
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easily collect in the opening beneath 
the frame, due to a leaky steam or 
water pipe; (b) terminals and lower 
windings are inaccessible. 

Fig. 1 shows the usual construction 
for an engine-type generator, and Fig. 
2 the waterwheel-driven generator, il- 
lustrating the open type of construc. 
tion. The main leads may be carried 
from the generator in tile or fiber con- 
duit in the main floor, or may be sup- 
ported beneath. Local circumstances 
will determine which method is best 
for a particular case. 

Switches and Bus Structures.—This 
feature of the plant usually requires 
more thought than any other part of 
the wiring system, and must be worked 
out with due respect to accessibility, as 
well as economy in space. occupied. 
When laying out a busbar system it 
will be found that the number of ways 
in which the structure may be built is 
almost endless. After a systematic 
study of many schemes it is not diff- 
cult to settle upon the one which best 
suits the conditions in question. The 
discussion taken up here applies only 
in a general way, since no two plants 
face the same identical conditions. 

The first question which appears is 
the amount of space available for the 
initial installation. The second is pro- 
vision for accommodating future ex- 
tensions. The latter item is generally 
more serious in a large substation or 
in a steam power station than in the 
typical hydroelectric plant, since a hy- 
droelectric plant provides at the out- 
set for a definite maximum develop- 
ment, and is designed accordingly. 
With plants having a mixed load the 
design of suitable switch and bus 
structures is more complex and re- 
quires keen judgment, in order to 
bring about harmony with the rest of 
the plant. 

Starting with the assumption that 
the generator potential is 12,000 volts, 
and assuming further that the entire 
plant is three-phase, we may complete 
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a cross section of the station outlined 
in the previous chapter. Such a sec- 
tion will take the form of Fig. 3. In 
the plant shown it is to be noted that 
the main runs are parallel, and are di- 
vided in a symmetrical manner between 
the four units. Such symmetry is 
rather unusual, since the spacing of 
the units must conform to the space 


‘required by the prime movers, and in 


most plants the switching apparatus 
cannot be made to suit the available 
space per unit which would result in 
perfect symmetry. The advantage of 
straight runs is apparent, and these 
should be sought as far as possible, 
since such an arrangement greatly sim- 
plifies the construction. 

Current and Potential Transformers. 
—Current transformers must be pro- 
vided at some point in the generator 
leads, between the terminals and the 


j 


"A 


generator switches. It is advisable in 
any case to provide fireproof barriers 
for separating both current and po- 
tential transformers. Other forms of 
construction can hardly be considered 
first class. 

Potential transformers should be lo- 
cated with ample space for removing 
without interference with neighboring 
apparatus or live conductors. Fig. 3 
shows in a general way the relative 
space occupied by various pieces 
of apparatus. It must be remem- 
bered that the illustration given 
is a preliminary drawing, and 
hence subject to change in many of 
the details. Ample opportunity is af- 
forded for running control and instru- 
ment wires to the operating gallery at 
the distant end. These may be grouped 
in almost any desired way. For exam- 
ple the wiring from potential transfor- 
mers can be carried in conduit below, 
making practically a direct run to the 
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FIG. 3.—CROSS SECTION OF STATION. 


instrument board. The same method 
applies to wiring from the current 
transformers. 

Transformers Inclosed in Compart- 
ments vs. Exposed.—The methods of 
installing high-tension transformers 
seem to vary widely as far as details 
are concerned. There are but three 
general arrangements: (a) Individual 
transformers set in separate fireproof 
inclosures; (b) transformers grouped, 
and each group inclosed; (c) trans- 
formers on main floor, (or with other 
apparatus) entirely exposed. 

As to the best of these methods there 
has been some difference of opinion. 
Quite a number of stations may be 
cited where disastrous fires have oc- 
curred because there were no walls, 
pits, or compartments, serving to con- 
fine the trouble to one locality, but al- 
lowed it to spread to all portions of 
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the plant. While such a fire may never 
occur, it is advisable to provide for the 
unexpected notwithstanding, for the 
reason that the risk of having such a 
calamity may result in a financial loss 
many times greater than the extra cost 
of providing a means of segregation. 
On the other side of the question is 
the fact that an oil-insulated trans- 
former, properly constructed is unlike- 
ly to give serious trouble, due (1) to 
the fact that bursting of the case can 
only occur under extreme internal pres- 
sure, and such pressure is the result 
of many turns burning out simultane- 
ously, and (2) such pressure may be 
taken care of by means of a suitably 
constructed emergency valve or out- 
let, such as an inverted U bend con- 
nected to the top of the case, and ex- 
tending to a sewer or other drain, be- 
low, thus offering a vent for high pres- 
sure. 

A transformer is a self-contained de- 
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vice, and may be designed to with- 
stand an enormous unit pressure. From 
this fact it is evident that the fire haz- 
ard within the transformer itself may be 
reduced to a very small quantity. The 
construction of barrier walls is expen- 
sive, and requires quite a large amount 
of additional space in order to have 
complete access to each transformer. In 
very large stations, however, the pro- 
portionate cost of transformer compart- 
ments is generally small, and in such 
cases the feasibility of segregating 
transformers is hardly questionable, es- 
pecially with very high potential. 

With air-blast transformers the dan- 
ger of fire is greater in proportion, and 
although this is true, it will be found 
that air-blast transformers are gener- 
ally placed as close together as the oil- 
cooled type, and it is rare to find them 
protected by any form of wall or fire- 
proofing. 

One distinct advantage of compart- 
ments is found in a means of support- 
ing conductors without special frame- 
work. The method of carrying con- 
ductors from the three-phase trans- 
former above shown, is necessarily 
much simpler than with a group of sin- 
gle-phase transformers. The wiring 
for the latter could be supported more 
easily by means of walls than without 
them, even though the wiring is less 
simple than with the three-phase trans- 
former. 

The greatest danger is in the vicinity 
of the terminals, and it should be 
stated here that every precaution is 
necessary to protect the wiring above 
the transformer. It is generally im- 
practical to extend barriers down to 
the terminals, and for that reason there 
should be extra heavy insulation at all 
portions which are liable to come in 
contact with other apparatus, either 
from a burn-out, due to outside trou- 
ble, or from interference within the 
plant. 

On account of lightning, many un- 
foreseen accidents are possible, and 
provision should be made against them. 
Burn-outs and arcs may arise from 
switching as well as from lightning dis- 
turbances. In either case the strain 
between terminals is likely to reach an 
enormous value. An are once formed 
produces serious damage if not confined 
to one particular location. Here an 
‘“‘ounce of prevention’’ is worth even 
more than ‘‘a pound of cure,” and with 
first-class insulation and fireproofing 
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the opportunity for ares becomes very 
remote. 

By placing the transformers on the 
main floor instead of in pits below, as 
shown in Fig. 3, several advantages 
might be gained. One is that the high- 
tension switches could all be located in 
the basement, and in this way decrease 
the width of the building. A second 
advantage is that piping to the trans- 
formers can be more conveniently ar- 
ranged for draining and supplying oil 
and circulating water. 

One of the greatest disadvantages in 
having the transformers on the main 
floor is that the wiring and piping are 
apt to interfere with each other. With 
the first arrangement the connections 
to the transformer are more direct, 
while at the same time the piping is 
easily separated from both high-tension 


Disturbing Noises of Electric Machines. 

Direct-current machines frequently 
produce a disagreeable sound when the 
carbon brushes are too hard, or when 
the contact between them and the com- 
mutator is faulty; it may also be 
caused by a rough surface of the com- 
mutator or a slight projection of the 
mica between the copper segments. To 
remove such noises is a very simple 
matter. More disagreeable is the hum- 
ming sometimes caused by the blades 
on the commutator or winding heads, 
which act as ventilators when the ma- 
chine is running. To stop this noise is 
out of question, as it would be detri- 
mental to the cooling of the machine; 
and, at any rate, this humming is rare- 
ly so intense as to be a real disturb- 


ance. Besides these mechanical causes 


one has to deal chiefly with magnetic 


FIG. 4.—TRANSFORMER ARRRANGEMENT. 


and low-tension leads, and crossing en- 
tirely avoided. A good method of con- 
struction for high-tension wiring be- 
tween single-phase transformers is to 
arrange the wiring similar to that of 
a bus structure. Assuming that the 
transformers are placed on the main 
floor the arrangement suggested is 
shown in detail in Fig. 4. In the case 
assumed the piping for circulating 
water is carried below the floor. The 
reverse arrangement is also feasible, in 
which the wiring connections are 
brought below, and the piping above 


the floor. 
: (To be Continued.) 


Ep1tTor’s Note.—This important series of 
articles started in the ELECTRICAL REVIEW 
AND WESTERN ELECTRICIAN, September 3, 
1910, and will cover every phase of central- 
station design. The treatment is elementary 
and withal practical throughout, and the 
complete series will constitute a standard 
and reliable treatise on this important sub- 


ject. 


effects. It is particularly the form and 
number of the slots that may give rise 
to disagreeable singing, and at times 
even to a howling sound. The chief 
reason for this is probably that the 
lines of force traveling from the pole- 
shoe to the armature are not immova- 
ble in the space between poles and 
armature teeth, but are pulled to and 
fro. This change of direction of the 
lines of force produces quick vibra- 
tions of the parts in question. Thus 
there takes place a continuous flutter- 
ing of the lines of force not only in the 
air gap, but also in the pole-shoe and 
armature teeth, which may obviously 
be increased or diminished by the form 
and number of the teeth. If only a 
few wide slots lay under the pole-shoe, 
the fluttering of the lines of force will 
be considerably stronger and penetrate 
more deeply into the pole-shoe than 
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when there are many narrow slots un- 
der the pole-shoe. In general, there- 
fore, a definite number of slots per 
pole may be indicated which cannot be 
exceeded without danger of producing 
the magnetic singing. This number, 
however, is not absolute, but depends 
on the width and depth of the teeth. 
Two-pole machines sing more rarely 
than those with four poles, because in 
the former, with an equal number of 
slots, there are twice as many slots per 
pole as in the latter. The air gap also 
has a great influence on the formation 
of the sound. Machines with a small 
air gap, even if the number and form 
of the slots are within permissible lim- 
its, will surely sing. The form of the 
pole-shoe is likewise an important fac- 
tor in the production of noise. The 
latter will be intensified when the pole- 
shoe is situated throughout at the same 
distance from the armature iron, that 
is, when the air gap is constant. and it 
will be diminished when the pole-shoe 
has a less curvature, and the air gap 
increases gradually from the center 
toward both sides. Unfortunately this 
form unavoidably involves a certain 
waste of copper. It should also be ob- 
served that the length of are of the 
pole influences the noise. A machine 
with a pole subtending a smaller angle 
will have a greater tendency to sing 
than one with a larger angle. A fur- 
ther cause for the production of noise 
may consist in an excessive loading of 
the machine, chiefly of the armature 
teeth. However, besides the construc- 
tive faults named there occur defects 
of manufacture, which may give rise 
to unpleasant noises, as too loose pack- 
ing and pressing of the sheets compris: 
ing armature and poles, insufficient riv- 
eting of the same, bending of the arma- 
ture teeth during milling and careless 
handling of the unwound armature. 
The punching of armature sheets 18 
therefore preferable to milling. The 
noises occasionally observed in trans 
formers may usually be traced to an 
improper manufacture of the yokes 
and can be easily removed by pressing 
the joints more tightly together.— 
(Translated and abstracted from the 
Elektrotechnischer Anzeiger, Septem- 
ber 29.) 
— ~~ ae 

Electric Hoist in Mexican Mine. 

A new electric hoist has been 10 
stalled at the old Sierra de Cobre shaft, 
Cananea» Sonora. Mexico. 
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TELEPHONE REPEATERS.: 


BY BELA GATI.? 


A large number of experiments have 
been made on the subject of telephone 
receivers which serve to repeat the mes- 


‘[ELEPHONY—[ELEGRAPHY, 
‘WIRELESS. 


and yet there is no apparatus which an- 
swers in all respects to the practical ex- 


igencies. I have been occupied with 
this question for a number of years and 
have found that the failure is due to 
two circumstances. One of these is that 
the fundamental tone of the repeater is 


FIG. 1. 


FIG. 


FIG. 4. 


sage with intensified current. The 
number of patents is already very large 


1Paper presented at the International Con- 


ference of European: Telephone and Telegraph 
Administrations, Paris, September, 1910. 


2 Chief Engineer of Telegrapns, Budapest. 


too low, while the other may be attrib- 
uted to the lack of sensibility of the re- 
peater. In the course of my experi- 
ments I have become convinced that the 
fundamental tone of the receiver as 
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well as that of the membrane of the 
microphone is lower than it should be. 
If we connect the two systems, the fun- 
damental tone is lowered still more 
from increasing the mass, and thus the 
repeater not only fails to intensify the 
low tone, but even less will it increase 
all of the high tones which are abso- 
lutely necessary for the intelligibility 
of the message; on the contrary it will 
decrease these. As a result, the repeat- 
ed discourse becomes mutilated and in- 
comprehensible. 

The second cause, which has been 
prejudicial to the utilization of the 
apparatus, 1s that the repeater has 
been habitually employed for the 
strengthening of very weak currents. 
In the apparatus employed today, sup- 
posing a conductor of four millimeters 
diameter, in a length of 1,000 kilome- 
ters, the stray disturbing currents 
which are found in the cireuit tend to 
counteract the telephonic currents and 
may exceed the latter in intensity. But 
the disturbing currents are always of 
low frequency. In consequence it may 
very easily occur that the repeater 
brings out more strongly the disturbing 
current than the telephonic current as 
a result of which intelligibility becomes 
impossible. The repeater should conse- 
quently be applied where the intensity 
of the telephonic current is still in ex- 
cess of that of the disturbing current. 
For the apparatus employed today this 
would mean a distance of a few hun- 
dred kilometers, and I do not think that 
it will be possible to construct a re- 
peater suitable to the microphone used 
today. On the contrary it is otherwise 
with respect to the microphone for 
heavy currents, by means of which con- 
versation without a repeater is possi- 
ble at several thousand kilometers. In 
applying in this case a repeater at the 
end of the first thousand kilometers we 
shall be able to attain a high degree of 
action, as is demonstrated by the ac. 
companying oscillograms. The mean 
values of the current strengths are giv- 
en with these curves. It maylbe seen 
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from these curves that by the employ- 
ment of a repeater the intensity of the 
arriving current may be increased 
about ten fold. We shall be able then 
by the employment of a repeater to 
transmit over thousands of kilometers. 

Figs. 1, 2, 3 and 4 are oscillograms 
obtained while sounding the vowel a in 
front of the transmitter. The line wire 
in each case was four millimeters in 
diameter, the length of line being 1,300 
kilometers for Fig. 1 and 2,100 kilo- 
meters for Figs. 2, 3 and 4. The re- 
peater is inserted 900 kilometers from 
the transmitter. Fig. 1 represents the 
current received at the end of the line 
with the repeater (upper curve) and 
when it is omitted (lower curve). The 
values of the two currents are 1,925 
and 212 micro-amperes. Fig. 2 shows 
corresponding curves for the longer 
line, the current values being 318 and 
00 micro-amperes. 

In Fig. 3 the upper curve represents 
the current of 318 micro-amperes at the 
end of the line and the lower curve 
shows the current of 1,060 micro-am- 
peres entering the repeater. In Fig. 4 
are shown the currents leaving (upper 
curve) and entering (lower curve) the 
repeater. 

With the repeater I have employed a 
microphone constructed for cooling 
similar to those which serve to tele- 
phone over long distances. With the 
repeater we are, of course, not restrict- 
ed to any place, and we are able in 
consequence to employ the cooling in a 
much higher degree. Similarly in the 
case of the repeater we are not limited 
to the use of the ordinary receiver, in 
consequence of which we shall be able 
to employ receivers of large size, that 
is to say, of small ohmic resistance. In 
this case the strength of the transmitted 
current is larger and we shall be able 
to extend the former limit for repeat- 
ing. Between the current arriving at 
the repeater and that leaving it there 
ig a considerable difference of time, 
which, however, does not interfere with 
the transmission any more than the fact 
that the arriving currents need time 
for traversing the circuit, interferes 
with it. 

In Fig. 5 I have shown the relation 
which existed at the beginning of the 
experiments between the current at the 
receiver and the strength of the re- 
peated current. The intensities of the 
eurrent have been measured by the os- 
eillograph in arbitrary units. The 
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curves are plotted to the same scale and 
as may be seen they are very different. 
Further, it is seen from this figure that 
there is a definite number of oscilla- 
tions of the voice giving resonance and 
I have shown the same result with re- 
spect to the membrane of the transmit- 
ter. To my mind the experiments 
should be extended by using not one 
but several repeaters of which one 
should be adjusted to the mean fre- 
quency of the human voice, one to the 
vowel a (900 cycles), and one other to a 
much higher frequency. However, 
whether the repeaters be inserted in the 
circuit in parallel or in series the re- 
ciprocal action produces very confusing 
conditions, and that is why this ques- 
tion has not already found a solution. I 
am, however, of the opinion that it is 
only a question of time when the expe- 


FIG. 5.—RELATION BETWEEN CURRENTS 
AND FREQUENCY. 
riments will show results, after which 
the repeater will be successfully ap- 
plied in practice. 

— eeo 
Underground Conduit for Long-dis- 
tance Telephone Lines. 

The laying of an underground con- 
duit for the long-distance telephone 
cables of the American Telephone and 
Telegraph Company between Wilming- 
ton, Del., and Washington, D. C., a dis- 
tance of ninety-two miles, has been 
nearly completed. The work on this 
conduit has been under way nearly 
two months. 

This conduit comprises the southerly 
portion of a continuous line of under- 
ground construction, which will event- 
ually connect the city of Boston with 
the capital of the nation. Conduit has 
already been laid from Boston to Provi- 
dence, from New Haven to New York, 
and from New York to Wilmington. 
The completion of the present section 
will therefore connect New York and 
Washington with underground lines 
and eliminate disturbances from storms, 
such as the memorable one of March 4, 
1909. 
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In a recent number of The Telephone 
News the construction work on the 
stretch from Wilmington to Washing- 
ton is described. This conduit consists 
of four ducts of creosoted wood 
throughout the major part of the run, 
being increased to five and six ducts 
where it passes through the towns. 
For the greater portion of the distance, 
through the open country, no plank 
protection is used on either the top or 
bottom of the conduit, as there is small 
danger of injury from digging, etc. 

One of the novel features of the con- 
struction lies in the use of a new type 
of manhole, built up of concrete slabs 
and blocks. The manhole is barrel- 
shaped, three feet wide by four feet 
six inches long, with three feet head- 
room. For each side wall two concrete 
slabs are employed, three inches in 
thickness, reinforced with expanded 
metal. For the roof, two reinforced 
slabs, each four inches in thickness. are 
used. In place of the usual iron man- 
hole casting, a concrete cover twenty- 
four inches in diameter is used, both 
roof and cover being sunk twelve 
inches beneath the surface of the 
roadway. In all, there are sixteen con- 
crete blocks or slabs employed in the 
construction of the manhole. 

—____.9---@—___—_- 
Lower Cable Rates to Be Made. 

A cut in cable rates is being arranged 
by the Commercial Cable Company and 
the Postal Telegraph Company, which 
will effect considerable saving in the 
sending of ordinary cablegrams. Clar- 
ence H. Mackay, president of both 
companies, gave out a statement that 
if suitable arrangements can be made 
with the European governments inter- 
ested, the charge on cable messages not 
in code will be reduced from twenty: 
five cents for a word not exceeding ff 
teen letters to twelve and one-half 
cents for every five letters sent. 

— eeo 
Commonwealth Edison’s Telephone. 

The private telephone exchange of 
the Commonwealth Edison Company: 
139 Adams Street, Chicago, is now han- 
dling an average of 13,000 calls of all 
kinds per day, with a peak load of 1,700 
ealls an hour as a maximum. 

—_—_——__»oo-o—_—_—_ 

It is reported that William Marcom 
recently directed an exchange of ware: 
less communications between the wire- 
less station at Coltano, Italy, and the 
station at_ Glace Bay, Nova Scotia. 
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ELECTRIC POWER IN THE IRON 
AND STEEL INDUSTRY.'—I. 


BY J. J. ELINK SCHUURMAN. 


Utilization of Waste Gases.—For 
some time serious attention has been 
given to the most economical manner 
of utilizing blast-furnace gases for all 
processes in the manufacture of steel 
which require mechanical energy. Eco- 
nomical utilization necessitates cen- 
tralization of the power, for which 
electricity furnishes the most efficient 
and convenient means. 

At the present time steam turbines 
or gas engines are used for driving 
the electrical generators. Gas engines 
are more economical from a thermo- 
dynamic standpoint, especially as the 
efficiency of steam boilers, using blast- 
furnace gases for fuel, is very low. 
For the production of one kilowatt- 
hour by a gas engine, about 4,000 
ealories (17,850 British thermal units), 
equal to about 180 cubic feet of gas, 
are needed, whereas in the case of 
steam turbines about 9,000 calories 
(35,700 British thermal units), or about 
360 cubic feet of gas, are necessary 
for the production of the same amount 
of energy. Against the better heat 
economy of the gas engines must be 
put the lower first cost of steam-tur- 
bine installations, amounting to ap- 
proximately twenty-five per cent. The 
latter allow, moreover, of installing 
considerably larger units, the entire 
operation of the plant becoming much 
simpler and capable of being easily 
superintended. Also the room occu- 
pied by steam-turbine sets, attendance 
necessary, and oil consumption are re- 
duced. Further, steam turbines stand 
the shocks occasioned by sudden 


changes of the load much better than 


gas engines, which can be overloaded 


‘only to a small extent, and their par- 


allel working is more efficient. It con- 
on circumstances 


1 Abstract of a paper presented at the Buxton 
(England) meeting of the Iron and Steel Insti- 
tute. September 26-30, 1910. 


- continuous current. 


ndustrial Power 


which drive is to be preferred, and a 
combined drive is often suitable. In 
Germany, for instance, several steel- 
works have gas-power stations in 
which are installed one or more steam 
turbines. The latter, by taking up the 
overloads, lessen the danger of the gas 
engines falling out of step. 

By the centralization of the power 
production in an electrieal central sta- 
tion it is possible to deliver superflu- 
ous quantities of gas, for which there 
is no use in the plant itself, to out- 
side consumers, in the form of elec- 
trical energy. This may prove a means 
of increasing the income of the steel- 
works. There already exist several 
steelworks which supply neighboring 
towns with light and power from this 
source. 

It is also possible to connect the 
power station of the steelworks with 
some long-distance distributing sta- 
tion. Ordinarily the latter will sup- 
ply energy from the steel plant. In 
cases of emergency, however, as, for 
instance, through interruption of the 
working of the blast furnaces, the 
long-distance distributing station will 
supply the missing energy. 

In steelworks where there are no 
blast furnaces in the immediate vicin- 
ity, steam turbines have nearly entire- 
lv been adopted for the generation of 
energy. 

System of Supply—With regard to 
the choice of system of current supply, 
most of the older steelworks installed 
Only the smaller 
equipments were driven electrically, 
and the distance over which the cur- 
rent had to be supplied was not great. 
For this purpose continuous current 
was very suitable, especially as con- 
tinuous-current motors have the ad- 
vantage of being easy to regulate. 

With the extension of electrical in- 
stallations the distance over which 
electrical power was used increased. 
Also the electrical drive came into use 
for the larger consumers, for instance, 
in rolling mills, so that the distribu- 
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tion with continuous current became 
more and more uneconomical. 

At the present time, owing to the 
extensive installations of modern steel- 
works, alternating current is usually 
adopted, it being possible with alter- 
nating current to conduct large quan- 
tities of energy over long distances 
with comparatively small loss. Its only 
disadvantage, until recently, lay in the 
fact of the impossibility of regulating 
the speed of alternating-current mo- 
tors in an economical manner. This 
disadvantage has since been overcome 
in several ways, which will be de- 
scribed later. 

Speed Regulation of the Motors.—In 
regulation of speed a distinction must 
be made between speed reversal, and 
speed regulation in one direction of 
rotation. The reversal problem, as ap- 
plied in the case of reversing rolling- 
mills, has already been so often dis- 
cussed that it need not be dealt with 
here. In speed regulation in a definite 
direction of rotation a distinction must 
be made between the adjustment of 
different no-load speeds with a slight 
drop of speed between no load and full 
load, the adjustment of different no- 
load speeds which drop to a certain 
adjustable extent between no load and 
full load, and a regulation which causes 
a large drop of speed when the load is 
applied, but does not permit of ad- 
justing at various no-load speeds. 

Furthermore, it is often required 
that the output should remain con- 
stant at all speeds. However, a con- 
stant torque over the entire range of 
speed regulation is generally sufficient. 

For the driving of rolling mills it is 
often necessary to obtain different no- 
load speeds, depending upon the roll- 
ing schedule. The sort of mill used 
will determine whether these speeds 
should remain constant from no load 
to full load, or whether a drop of speed 
is required. The latter will be the case 
for blooming or similar mills, with 
which considerable peak loads are ex- 
perienced, which must be taken up by 
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the use of rotating masses. For wire 
mills and the like, where the load re- 
mains fairly constant, a drop of speed 
is not necessary. 

A constant output for all speeds is 
often required for mill operation; that 
is to say, an increase of torque at de- 
creasing speed, which may lead to an 
increased production. 

The drive of blast-furnace blowers, 
and still more, of steelworks blowers, 
presents an interesting phase of the 
speed-regulation problem. Up to the 
present time reciprocating blowers, 
driven by reciprocating steam engines, 
or often by gas engines, have gener- 
ally been used. Recently, however, 
high-speed rotary blowers, which have 
certain advantages when compared 
with reciprocating blowers, have more 
and more been adopted. In compar- 
ing the respective usefulness of the 
two types of blowers, reliability of 
operation first comes into considera- 
tion. In this respect, absence of all 
mechanism liable to wear, less attend- 
ance required, continuous and steady 
delivery of air, give the rotary blower 
a considerable superiority over the re- 
ciprocating. Further, it occupies much 
less room, and its first cost is smaller. 

When the speed is constgnt the high- 
speed. rotary blower produces a pres- 
sure which is practically independent 
of the volume of air delivered, the vol- 
ume depending only upon the section 
of the tuyeres. A change of pressure 
can be obtained by varying the speed, 
and as the pressure increases approxi- 
mately with the square of the velocity, 
comparatively small alterations in the 
speed will suffice to produce the pres- 
sure variations necessary for the oper- 
ation. Thus the pressure curves of 
high-speed rotary blowers can be 
brought to higher or lower levels by 
an increase or decrease of the speed, 
while the efficiency curves remain 
practically the same. (See Fig. 1.) 

Rotary blowers require high speeds, 
consequently for driving them the 
steam turbine receives first considera- 
tion, especially as it meets the require- 
ments of regulation to a great extent. 
The exhaust-steam turbine is particu- 
larly favorable for this purpose, as it 
is capable in a much higher degree 
than the reciprocating steam engine of 
making use of the energy of the steam 
down to the lowest possible vacuum. 
When it is considered that the exhaust 
steam of rolling engines, which in 
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many cases escapes to the atmosphere, 
ean be utilized in exhaust turbines, 
and the heat it contains converted into 
mechanical energy as far as techni- 
cally possible, the economy of such a 
drive will become self-evident. 

In the case where a large gas-engine 
power station exists, it may prove to 
be more suitable, on account of the 
better centralization obtained, to drive 
the blowers electrically. Also for re- 
serve blowers, which are necessary 
where the main blowers are driven by 
gas engines, the electrical drive will 
be of advantage, on account of its low 
cost. | 

As driving motor only a high-speed 
motor can come into question, which, 
except in special cases, should meet 
the requirements of an easy and eco- 
nomical speed regulation. The needs 
of the blast-furnace blowers are com- 
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FIG. 1.—CHARACTERISTIC CURVES OF 
HIGH-SPEED ROTARY BLOWER. 


paratively easy to meet. Steelworks 
blowers, however, require to supply 
pressures from five to thirty-five 
pounds per square inch, as well as a 
widely varying volume of air. The 
driving motor should consequently in 
this case permit of a wide range of 
speed regulation, and preference must 
be given to that form of speed regula- 
tion for which the once-adjusted speed 
does not vary between no load and 
full load. 

Besides the principal operations 
above mentioned, viz., rolling mills and 
blowers, various small drives requiring 
regulation of speed come into account. 
Mention should be made of live roller 
beds, cranes, transporting apparatus of 
all sorts, hoists, hydraulic pressure 
pumps, etc. 
also be reversible. 

Resistance Regulation for Induction 
Motors. —As already mentioned, the 
continuous-current motor adapts itself 


in the slip resistance. 


Most of these drives must - 
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in a favorable manner to the different 
forms of speed regulation. The most 
varied characteristics may be obtained 
with the shunt, compound and _ serigs 
motor. However, the use of continu- 
ous current is limited in large plants 


for the reasons given before, so that 


alternating current has now generally 
been adopted. 

The best known and most exten- 
sively used alternating-current motor 
is the three-phase induction motor. It 
has the great advantages of simplicity 
and safety of operation, but in its orig- 
inal form the speed, which depends 
upon the number of poles and the sup- 
ply frequency, cannot be economically 
regulated. The simplest means of 
varying the speed is to insert an ad- 
justable resistance—known as a slip 
resistance—into the rotor circuit. This 
method has often been used for regu- 
lating the speed of rolling mills, but is 
very uneconomical, because an amount 
of energy, which is proportional to the 
percentage of the regulation, is lost 
When, for in- 
stance, the speed is decreased to thirty 
per cent below normal, thirty per cent 
of the energy taken from the line is 
lost. In consequence the efficiency is 
very low. 

Another disadvantage of this system 
of regulation is, that for a once-8d- 
justed slip resistance the speed changes 
to a very great extent with variations 
of the load, and rises to practically its 
normal value at no load. This run- 
ning back to the synchronous speed 
can be of great inconvenience in the 
operation of rolling mills, as it is Just 
when running light that a low speed 
is required in order that the rolls may 
be sure of getting a hold on the steel. 

Power-Factor.—The power-factor !5 
another characteristic of the induction 
motor to which close ‘attention should 
be given. It is the power-factor which 
determines the proportion of the total 
current generated which is available 
for power purposes; è low power 
factor means larger and more expen- 
sive generating plant, inereased losses 
throughout the system, and often 1- 
ferior pressure regulation. 

Exact measurements have shown 
that industrial plants whieh are driven 
by induction motors have usually 8 
power-factor between 60 and 85 Pt 
cent, although the upper limit is but 
seldom reached. Rolling mills are €- 
amples of installations with a low 
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power-factor. The reasons for this are 
that low-speed motors (which natural- 
ly have a low power-factor) are com- 
monly employed, that the load has an 
intermittent character, and that roll- 
ing-mill motors have large air gaps for 
mechanical reasons, so that their mag- 
netizing current is large. 

From the foregoing it results that 
the induction motor in its original form 
possesses disadvantages for the driving 
of iron and steelworks machinery. 
From a suitable motor should be ex- 
pected an easy and efficient speed reg- 
ulation, and, if possible, compensation 
of the phase difference, resulting in a 
favorable power-factor. Recently cer- 
tain systems of economical speed reg- 
wation for induction motors, which 
fully meet these requirements, have 
come into use. 

(To be continucd.) 
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Benefits of Motor Drive. 

The illustration reproduced here- 
with is taken from the October, 1910, 
issue of The West Ham Electrical Bul- 
letin, the quarterly publication of the 
West Ham (London, England) Cor- 
poration Electricity Department. The 
caption under the original cut is as 
follows: ‘‘Note the thirty-horsepower 
electrie motor fixed on the girder stag- 
ing at the extreme right of the picture. 
Immediately underneath the motor is 
to be seen the disused forty-horsepower 
steam engine which now only awaits 
a suitable purechaser.’’ 

A glance at the picture shows the 
disparity in size between the ecumber- 
some old engine with its bulky founda- 
tion, and the neat little motor. When 
the old plant is removed it is easy to 
see the improvement in the appearance 
of the shop that will result, not to 


SHOWS OLD ENGINE AND 


Coke-Oven Power in Belgium. 
The electric generating plant at the 
works of the Cockerill Company, at 
Seraing, near Liége, Belgium, which 
already supplies current for 1,104 are 
lamps, 6,028 incandescent lamps, and 
717 motors, is being increased by the 
addition of a new gas engine and dy- 
namo, the fuel being the hitherto wasted 
gas from the coke ovens. 
e 
The United Collieries Company, Ltd., 
is considering the linking up of seven 
of its coal mines in Lanarkshire, Scot- 
land, in order to provide for a central- 
ized electrical distribution of power. 


MOTOR THAT REPLACES IT. 


mention the extra floor space that will 
be available for machine tools. The 
steam piping will also vanish, and 
with the boiler room, coal-storage 
bins, ash heap, and other impedimenta 
that are inseparable from the steam- 
engine-driven establishment. It is to 
be supposed that the question of retain- 
ing the machine tools, or the cost of 
converting these for the purpose, pre- 
cluded the use of the individual-motor 
drive, when so many advantages would 
have accrued from the abolition of the 
lineshaft, countershafts, and belting; 
but even without this added refine- 


= ment the improvement in the shop is 
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noteworthy, or will be when the engine 
is taken out. 

The view given is that of the ma- 
chine shops of S. H. Johnson & Com- 
pany, Ltd., West Ham. 

—— eo 

Electric Furnaces in California. 

According to Mining Science, the 
Noble Electric Steel Company is eom- 
pleting plans and specifications for five 
new furnaces, and will commence con- 
struction at an early date. The recent 
rains have so augmented the water re- 
serves of the Northern California 
Power Company that it is busily en- 
larging its power facilities and will 
commence the delivery of an immense 
voltage to the smelter at Héroult short- 
ly. With the increased electrical 
power available the Company will blow. 
in its smelter, which has been idle 
since July. 


Coke-Oven Plant in England. 

A report from Spennymoor, England, 
states that at one of the coal mines of 
Bolekow, Vaughan & Company, the 
waste heat from the newly added coke 
ovens is used for firing a battery of 
twelve Lancashire boilers. The new 
plant is all electrically driven and a 
Curtis mixed-pressure turbine of 750 
kilowatts capacity has been added in 
the power house. Exhaust steam from 
three winding engines and various aux- 
iliaries is largely used for power gen- 
eration, the final exhaust being handled 
by a barometric condenser. 

—_——_ ~s--o—_—- 
Freshening an Artificial Pond. 

An artificial pond in Richmond Park, 
Glasgow, is supplied with water from 
the River Clyde by an electric pump. 
The same pump is used in refilling the 
pond when the latter has been emptied 
after one of its periodical flushings to 
prevent stagnation. 

—_———$---o—————__——_ 
An Electrically Driven Cement Works. 

The Dakota Portland Cement Com- 
pany, Chamberlain, S. D., has let the 
contracts for the new plant now being 
built in that town. Turbines will De 
used in the power plant, and there will 
be no less than thirty-three electric mo- 
tors for driving the heavy machinery. 

—_———6)-- oe 

Electric Drive for Leather Factory. 

Spence Brothers, Saginaw, Mich., 
have let the contract for the construc- 
tion of a leather factory which will be 
driven throughout by electricity. 
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FINANCIAL REPORTS OF ELEC- 
TRICAL COMPANIES. 


EDISON ELECTRIC ILLUMINATING. 
The report of the Edison Electric Il- 
luminating Company, of Boston, for the 
month of October and four months 
ended October 31, compares as follows: 


1910 1909 
October groSS ............4. $ 427,636 $ 397,586 
EXpensësS ocsidio spree 183.855 187,403 
October net ..........-265.- 243,781 210,183 
Four months’ gross......... 1,458,619 1,276,321 
Expenses  aouaceavs eae nde wees 679,687 645,252 
Four months’ net.......... 778,932 631,069 


AURORA, ELGIN & CHICAGO. 

The report of the Aurora, Elgin & 
Chicago Railroad Company for the 
month of September and three months 
ended September 30, 1910, compares as 
follows: 


1910 1909 
September gross ........... $ 161,599 $ 149,141 
IGRUCNSUS: ae oekiegs oe ee een 83.177 74,167 
September net .........-. 78.421 74,673 
Charges and taxes.......... 33,053 29,412 
September surplus ......-. 45,368 45.260 
Three months’ gross........ 522,716 460,4553 
EXpenSe@S co.cc eee eee ee tee 258,266 228,810 
Three months’ net........ 264,451 251,643 
Charges and taxes.........-. 98,661 87,663 
Three months’ surplus..... 165,789 163,979 


NIAGARA FALLS POWER. 

The combined income account of Ni- 
agara Falls Power Company and Cana- 
dian Niagara Power Company, as re- 
ported to the New York Stock Ex- 
change for the nine months ended Sep- 
temper 30 follows: 


Total operating revenue.......+--.--+65 $1,607,537 
Operating expenses and taxes.........- 452,191 

Net operating revenue........-+-.-+5: 1,155,346 
Other income ....cce ew cece ee eee eee etees 102,998 

Total income ....-e. cece cece nce eeees 1,258,343 
Fixed charges, €tC.....-e.e cere eee eeee: (98,438 
Surplus Loe ce cere cree tere eee tee eeeetes 459,904 
Previous surpluS .....e-e sees eee e ere eees 538.027 
Total SurpluS .....-..- cece eee eee nets 197,93] 
Dividends ...ccce cece cere rete ere eteetee 167,900 
Adjustments, etc., debt.........-.-----. 68.461 

Protit and loss surplus Sept. 30, 191v. 761.570 


UNITED RAILWAYS OF ST. LOUIS. 

The report of the United Railways of 
St. Louis, for the month of September 
and nine months. ended September 30, 


compares as follows: 
1910, 1909 


September gross ..... es . ae 965,943 924,993 
enses, taxes an e- 7 
meee JE rae ee er re 642,182 589,357 
September net .......-+--- 323,761 335,636 
Other income .....sssseseso 6,020 4,335 
Total income ....--.6+-+6- 329,781 339,971 
Charges csc cece ce csc ne eeeence 233,233 232,132 
September surplus ....... 96,548 107,839 
Preferred dividends ........ 70,777 70,763 
SurpluS co.cc ee ce eee eee eecee 25,771 37,076 
Nine months’ TORS 7s, Eea 8,559,204 8,195,315 

DEN s axes an epre- 
er eee eet are oe 5,768,826 5,217,704 
Ning months’ net.....--.-- 2,790,377 2,977,610 
Other income .........eee-8- 30,646 31,071 
Total income .....-.+.-++- 2,821,024 3.008 681 
ChargeS 2665 dias eters oA eee 2,100,709 2,101,632 
Nine month’ surplus...... 720,315 907,049 
Preferred dividends ......-- 636,911 636,870 
83,403 270,179 


SurpluS ..esessesesosececee 


AMERICAN TELEPHONE EARNINGS. 

The statement of results of the Amer- 
ican Telephone and Telegraph Company 
for the year ended June 30, filed with 
the Massachusetts Highway Commis- 
sion, shows a balance earned available 
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for dividends of $26,285,440, equivalent 
to 10.11 per cent on the $259,846,200 of 
stock outstanding June 30, compared 
with $19,419,413 in the previous year, 
or 8.16 per cent on the $237,788,100 of 
stock outstanding June 30, 1909. The 
figures for three years compare as fol- 
lows: 


` 1910 1909 
GTrOSS erea ow aa a ob ee ee $16,503,890 $15,025,518 
Expenses ...........0cc cues 8,446,159 7,496,508 
Net oe et selithes tah epee weet $ 8,057,159 $ 7,529,010 
Other income ......,....... 24.017,390 19,684,657 
Total net <ac42c0 8 ex23640% $32,074,549 $27,213,667 
Charges a tags ote 8 ae eles 5,789,109 7,794,254 
Balance ..............0-6. $26,285,440 $19,419,413 
Dividends .................. 19,757,337 13,970,355 
SUPplUS: 224-45 Seed casas $ 6,528,103 $ 5,449,057 


*Telephone lines directly operated, licensee 
companies, etc. 


In the statement of condition as of 
June 30 the principal changes in assets 
as compared with the previous state- 
ment appear in the item ‘“‘securities of 
other companies,’’ $316,409,145, an in- 
crease of $72,173,685, and in ‘‘current 
assets’’ $102,187,511, a decrease of $34,- 
985,399. Total assets, $475,637,374, 
compare with $455,999,542 in the pre- 
vious statement. On the liabilities side 
capital stock shows an increase of $22,- 
058,100, to $259,846,200; bonded debt a 
decrease of $29,560,000, to $96,616,000, 
sinking and other special funds $12,- 
971,208, to $34,181,498; and surplus, 
$13,654,021 to $50,781,697. 

The sources of ‘‘gross’’ revenue, with 
comparisons, were as follows: 


1910. 1909. - 1908. 

Exchange service. $10,062 $9,388  nosaries 
Toll service ..... 10,033,132 9,338,474 8,947,006 
Licensee compan- 

ES eee ae a 6,265,312 5,543,221 5,424,786 
Conduit, polls and 

roof rent ...... 195,383 134,439 169,602 

Other income was derived as fol- 
lows: 
Real estate ...... $96,734 $154,267 $205,548 
Dividends from 

other compan- 

E eats 18,027,624 13,861,639 12,365,301 
Interest on bonds 

other compan- 

leS rasne iah 56,124,271 4,974,675 5,718,397 
Miscellaneous ... 768,760 694.075 93,202 


THIRD AVENUE RAILROAD (NEW YORK.) 

The New York Publie Service Com- 
mission has issued a report of the re- 
ceiver of the Third Avenue Railroad 
Company for the quarter and twelve 
months ended June 30, 1910. 


1910. 1909. 
GIOSS oouo dee EE E e awd $906,342 $770.321 
Expenses and taxes........ 610,298 447,765 
IN GU ties es win Bet ade tas 296,044 aN 
Other income .............. 8,396 11,333 
Total income ............ 304,440 333,591 
Charges osese ns T a 108,651 118,446 
Siurplüs | sb geet wake tee Gece 195,788 215,445 
July 1 to June 30: 
CSIOSS 6 og eh hig aoe te ee Bs 3,369,922 2,969,640 
Expenses and taxes........ 2,004,977  cwiccecae 
NEUS sso Genk ual wy phase ete 1,364.945 ......e, 
Other Income .............. 15,921. Baad 
Total income ........... 1,380,866 1,111,452 
Charges ....... cece eee 406.704 422.503 


; 688,94 
*Does not include interest on $37,560,000 ae 
ates mortgage bonds and $5,474,769 
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Allis-Chalmers Company. 

In the annual report of the Allis. 
Chalmers Company for the year ended 
June 30, 1910, the profit and loss ac. 
count compares as follows: 


1910 9 
*Profit and opera- acs ne 


tion oso snes 2,576,818 $1, 79 4 
Maintenance, a $1,809,009 $2,573,961 


preciation, etc.. 2,081,086 1,673,578 1,958,147 
Net profit ...... 7495,732 135,431 H15814 
Previous surplus. 621,429 385,997 $229,815 


Profit and loss 

surplus ...... 1.017,161 521,429 385.997 

*After deducting the cost of manufacturing, 
e ue eens en 
ufacturing Company and making adequate Do 
Visequal to 3.09 per cent on $16,500,000 preferred 
as against eight-tenths of one per cent previous 
year. 

Deficit. 

President W. H. Whiteside remarks 
in part as follows: 

‘‘In an industry like that of this 
Company, which is largely the manu- 
facture of heavy machinery requiring 
time to build, erect and test to comple- 
tion, the results of each year must de- 
pend to a degree upon the previous 
year’s demand. As noted in our pre- 
vious annual report, business booked 
being, respectively, twenty-nine per 
cent and forty per cent in excess of 
the year ending June 30, 1909, and this 
improvement has continued during the 
past year, the sales invoiced and or- 
ders booked being, respectively, twen: 
ty-nine per cent and forty per cent 10 
excess of the previous period. Of the 
sales invoiced for the year, about fifty- 
five per cent was for new lines of busi- 
ness which the Company has recently 
developed, and of these new lines about 
seventy-five per cent was electrical. 

«While there has been an improve 
ment in the earnings of the Company 
during the fiscal year, as compared 
with the preceding period, the various 
works have been operated at less than 
sixty per cent of their present capacity. 
Due to the unsettled business condi- 
tions of the country, there. has been a 
very small demand for heavy machin- 
ery, which restricted the Company s 
operations largely to the lighter Jines. 
and thus necessitated considerable de- 
velopment of new lines and types of the 
smaller machinery, for which there has 
been a fair demand.” 

——__-»o 
Exports and Imports for 1910. 

The excess of exports of merehan 
over imports in the United States for 
the first nine months of 1910 amounted 
in value to $50,535,298. However, 10 
the same period last year the exces 
was $92,430, 554 and in the 1908 per d 
$432 269,181. 
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CHECK VALVES FOR FIRE Pumps. 
Two fire pumps are to be connected 
to the same main pipe line with a screw 
valve and a check valve in the connec- 
tion between each pump and the com- 
mon T-fitting in the main. Should 
the check valve be on the pump side or 
main side of the screw valve in each 
case ?—J. M. W., Portsmouth, Va. 


If the check valves were to be used 
merely for protecting the pumps from 
the back pressure of the main pipe line, 
then a single check valve in the main 
pipe will answer the purpose. In this 
ease it is evident that the checks are to 
be used for this purpose and also to 
enable either pump alone to be run and 
the other to be started for extreme em- 
ergency only. This will be accom- 
plished by putting the checks either on 


the pump side or line side of the screw . 


valves. The latter position, however, 
is preferable because, in case pump A 
only is working, the screw valve of B 
is relieved of the pressure of A and 
therefore can be opened more easily if 
B also is to be started up. 


STEAM POWER VERSUS WATER POWER. 
—Please give me the cost of producing 
electricity by steam and by water pow- 
er.—C. B. G., Brooklyn, N. Y. 

The cost of generating electricity by 


water power is almost always much less 


than the cost of generation by steam 
power. The actual cost depends in 
each case on many factors, such as the 


cost of fuel, the percentage of the fixed 


charges per unit of output, the dis- 
tance of the water power from its mar- 
ket, ete. What is believed to be the 
lowest cost of steam-electric power is 
in one of our largest cities, where a 
great central station using steam tur- 
bines and cheap coal sells electricity in 
bulk to traction companies at close to 
$38 per horsepower-year (6,535 kilo- 
watt-hours). The lowest waterpower 
cost known is at a Norwegian hydro- 
electric plant having a large output but 
very low investment charge and, of 
course, low operating cost; in this 
plant the cost per horsepower-year is 
about $4. What are more nearly aver- 
age figures are those of the Hydro- 
Electrie Commission of Toronto, which 


transmits Niagara power to many Cana- 
dian cities at an average annual cost of 
about $20 per horsepower, thus replac- 
ing a large number of steam plants 
where the average cost was about $60 
per horsepower-year. 


DyNaMO AND Motor QUueERIEs.—How 
can oil-soaked field coils be repaired? 
2. How ean the magnetic hum of a 
direct-current motor be stopped? 3. 
How many amperes will graphite 
brushes carry per square inch? 4. 
Is white mica or amber mica better for 
commutator segments? 5. Is there any 
firm that makes brush-holders?—lL. M. 
Chicago. 

1. If the oil has not become gummed 
it may probably be removed-by pour- 
ing gasoline over the coil,-anhd when 
this has drained .off the coil should be 
dried out over a moderately hot steam 


or electric radiator, but’ not over any- 


flame. 2. The hum of a direct-current 
motor is almost entirely of a mechanical 
nature due to the rubbing of the 


brushes and to windage or air currents ` 


entrained by the ends of the armature 
windings, the spider, armature teeth, or 
other uneven armature surfaces. The 
hum of the brushes is greatly reduced 
by making the commutator perfectly 
smooth and keeping it elean, also by 
fitting the brushes true to the com- 
mutator surface. Aside from the slight 
noise set up by the brushes, the motor 
would run strictly noiseless if its arma- 
ture were a smooth closed drum. 
Therefore, if the hum is due to wind- 
age the ends of a small armature may 
be covered with canvas firmly held in 
place and shellaced. 3. About sixty 
amperes per square inch may be al- 
lowed for graphite brushes. 4. White 
mica is too hard for use in commuta- 
tors; it does not wear down as rapidly 
as the copper segments. Therefore, the 
best quality of amber mica, which is 
much softer, should be used. 5. Prac- 
tically every firm that makes dvnamos 
and motors, also makes the brush-hold- 
ers for them. | 


MINIATURE Lamps RUN By IGNITION 
BaTTERIES.—I usually have a number of 
ignition batterics stored in my garage 


for the winter. Could these be used 
for lighting small electric lamps for 
Christmas trees?—J. S., Duluth, Minn. 

Miniature lamps for Christmas-tree 
use can be lighted from an ignition stor- 
age battery under favorable conditions. 
Such batteries usually have three cells 
and give six volts, so that the lamps to 
be used must be six-volt lamps wired 
in parallel across the battery. If the 
battery has but two cells, four-volt 
Jamps must be used. Tungsten minia- 
ture lamps will put a considerably less 
drain on the battery and therefore per- 
mit either more lamps to be used or 
the same number as carbon-filament 
lamps to be used about three times as 
long before the battery becomes ex- 
hausted. The lamps should be pur- 
chased from an intelligent supply man, 
who can calculate how many of a par- 
ticular type can be used with an igni- 
tion battery of a known ampere-hour 
capacity ; in this determination the ex- 
act current required by the lamps must 
be known. It is to be noted that an 
ignition battery is ordinarily dis- 
charged at a very low current rate and 
that for this tree-lighting service the 
battery capacity will not permit it to 
light the lamps more than from six to 
twelve hours, depending on the nýmber 
and type of lamps used: - a 

——_—_——_»--@—___ 

Low-pressure Turbo-generators for 

Copper Mines. 

The Quincey Mining Company, oper- 
ating in the Lake Superior copper dis- 
trict, is meeting with great success in 
utilizing exhaust steam from its recip- 


rocating engines for driving low-pres- 


sure turho-generators. The current is 
used for the rock houses, underground 
haulage, milling machinery, ete. 

_ Oo 


The Doherty Medal. 

It has been officially announced that 
the competition for the Doherty medal 
closes on December 31 next. This med- 
al is awarded annually for the best 
paper read before any Company Sec- 
tion of the National Electric Light As- 
sociation. W. C. L. Eglin is chairman 
of the Committee of Award. 
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New Electrical and Mechanical Apparatus and 


Motors Serve Well Under Severe Con- 
ditions. 

That electric motors can be operated 
successfully under very severe condi- 
tions is forcibly demonstrated by the 
accompanying pictures, which were 
taken in the fertilizer works of G. Ober 
& Sons, Baltimore, Md. As a result of 
the Company’s fifty years’ experience 
in the manufacture of fertilizer the mo- 
tors were installed about five years ago ; 
since that time they have been working 
under triple combination of difficulties: 
sulphuric acid fumes, dust and grit, 
and crude operatives. Under these con- 
ditions the motors have given very sat- 
isfactory service since they were in- 
stalled and they have justified their 
adoption. 

The operations of grinding the bone 


VIEW OF MOTOR WORKING UNDER SEVERE CONDITIONS. 


Appliances. 


type, made by the Westinghouse Elec- 
trie & Manufacturing Company, East 
Pittsburg, Pa. Polyphase induction 
motors of the squirrel-cage type offer 
distinct advantages for an installation 
of this kind. The absence of sliding 
contacts makes possible extremely sim- 
ple construction, with no wearing parts 
except the bearings. Absolute freedom 
from sparking is assured; the motors 
can be used with perfect safety in loca- 
tions surrounded by inflammable or ex- 
plosive material. The line connections 
are made to the stationary element 
when the motor is installed, and no fur- 


ther connections are necessary. The 


rotating element is practically inde- 
structible. Simplicity of construction 
and operation, and low cost for attend- 
ance and maintenance, are among the 


and phosphate rock that are used in the marked advantages of this type of 


making of fertilizer make great quanti- 
ties of dust, which settle everywhere in 
the plant and cover the machinery with 
a dirty, gritty mantle; the photographs 
are typical of the appearance. Besides 
the grit, sulphuric acid fumes perme- 
ate the air: this acid is used in the 
manufacture of phosphoric acid from 
phosphate rock. The operatives are re- 
eruited from negroes and the less in- 
telligent class of whites; their appre- 
ciation or knowledge of machinery 1S 
very slight and their usage of it is 
likely to be rough. 

But for all these abuses the motors 
are operating as smoothly as when they 
were installed over five years ago. The 
motors are of the polyphase induction 


motor. 
—e 
The Waverley Chicago Branch. 

The success of the Waverley elec- 
trie vehicle agency in Chicago has led 
to the opening of a Chicago branch 
of the Waverley Company temporarily 
at 1714 Michigan Avenue, but soon to 
be moved to new quarters farther 
south on the same street. 

In charge of the new branch will be 
Manager J. C. Cooley, who has been 
identified with the Waverley electric 
vehicle ageney since its inception. Mr. 
Cooley will be ably assisted by W. H. 
Corris and an adequate force of sales- 
men and demonstrators. A force of 
technical men will also be present. 


MOTOR ON LEFT 


A Striking Installation of Meter-Con- 


nection Blocks. 


The accompanying illustrations form 
an interesting commentary on the util- 
ization oť meter-connection blocks in 


installing service and meter equip- 
ment in the modern apartment house. 

For the protection of the customer, 
as well as the operating company, it 
is extremely desirable that a perma- 
nent meter location be provided in 
which the wiring and meter are 80 ar- 
ranged that they present a sightly ap- 
pearance, allow the meter to be readily 
connected and disconnected from the 
service for purposes of test or renewal, 
and protect the service wires and fuses 
from illegal or undesirable manipula- 


tion. 
meter-connection de- 


The various 


Al 


a 


PRACTICALLY COVERED WITH REFUSE. 


vices manufactured by the Hart Manu- 
facturing Company were designed to 
provide the above-mentioned features, 
and in addition, to arrange for an indi- 
cating service switch that can be oper- 
ated by the customer without expos 
ing any of the connecting wires. ° 
This line of connection 
1 all types 


service fuses. 
blocks is suitable for use wit! 
and capacities of meters. : 

The accompanying illustration. Fig 
1, is a photograph of a meter setting 
in a large apartment house. that was 
recently remodeled, supplied with 
meter-connection blocks. 

Fig. 2 illustrates the arrangement 
meters in this building before 
equipment was brought up to date. 

This line of meter-connection blocks 
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consists of a metal cabinet which en- 
meter and a combination 
The line wires 


closes the 
test and fuse block. 


Ss a Guta s ‘ ye 
` 


"i a pe? 


ELECTRICAL REVIEW AND WESTERN ELECTRICIAN 


the customer’s use of current, or mak- 
ing any other operation necessary than 
screwing two test plugs into their 
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FIG. 1.—METER SETTING IN AN APARTMENT HOUSE. 


are brought into the fuse block, then 
through the switch to the meter, and 
from there to the: gustomer’s load, the 
arrangement of the fuse blocks being 


proper receptacles on the block, these 
test plugs being provided with cords 
that attach to the testing instruments. 
The steel cabinet is arranged to be 
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FIG. 2.—VIEW BEFORE INSTALLING BLOCKS. 


tested on either an artificial or the 


customer’s load without interrupting 


such that it permits of the meter being sealed, so that the fuse, block, switch, 
meter and connecting blocks are pro- 
tected. 
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A New Rectifier Outfit 


The mercury-are rectifier provides a 
very convenient and efficient means of 
transforming alternating current to 
direct current and is meeting with a 
wide application in this field. 

This device is used extensively to 
charge the batteries of electric auto- 
mobiles, and the General Electric Com- 
pany’s Universal battery-charging rec- 
tifier outfit has met with great favor. 
It is complete with voltmeter, ammeter 
and protective devices and is so de- 
signed that it is suitable for a wide 
range of voltages and for current ca- 
pacities ranging from 10 to 50 amperes. 

To meet the demand for a less elab- 
orate panel, the General Electric Com- 
pany has recently placed on the market 
a rectifier designated as the ‘‘Runabout 
Type.’’ This new rectifier is made up 
without voltmeter or ammeter. It is, 
therefore, recommended only for use 
with cars that are equipped with a 
first-class voltmeter and ammeter. It 
is designed to charge batteries consist- 
ing of from 20 to 32 cells at a maximum 
charging rate of 30 amperes. 

The **Runabout Type” rectifier has 
one important advantage over the Uni- 
versal type—its extreme simplicity. 
‘As will be noted above, its range is 
limited to 20 to 32 cells, while the Uni- 
versal type will charge from 5 to 44 
cells of lead-plate battery. Therefore 
the former does not require special and 
elaborate means of adjusting current 
and voltages. It has only one small 
dial switch which gives a range of fine 
regulation sufficient for any battery 
from 20 to 32 cells. This means a sim- 
plicity not possessed by any other bat- 
tery-charging rectifier set and will 
make the set appeal to the many men 
and women who want to charge their 
own electrics, but perhaps hesitate to 
tackle the slightly more complicated 
appearing Universal type. 

Figs. 1 and 2 show front and rear 
views of the new rectifier. This outfit 
is self-supporting. The panel pipe 
supports are serewed into suitable re- 
ceptacles on the compensating react- 
ance which is of sufficient weight to 
hold up the rectifier panel and its 
equipment. 

The outfit consists of four essential 


parts, rectifier tube, compensating re- 


actance, regulating reactance and pan- 
e] with supports. 

The tube is mounted in a holder lo- 
cated on the back of the panel. ~The 
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shaft of the holder extends through the 
panel and is connected to a hand wheel 
on the front, by means of which the 
tube is tilted when starting the outfit. 
Fig. 2, which shows the back view of 
the rectifier panel, illustrates the form 
of the tube holder. Particular atten- 
tion is called to its simplicity and to 
the evident ease with which a tube can 
be inserted. 

The function of the compensating 
reactance is to maintain the are in the 
tube while the alternating current is 
passing through the zero point of the 
cycle. This reactance is so arranged 
that one lead is a negative pole of the 
rectified current, while the other leads 
are arranged so that the reactance can 
be used as a compensator (thus its 
name, compensating reactance) so that 
by a few changes the outfit can be used 
on either 110-volt or 220-volt alter- 
nating-current supply circuits and be 
able to charge a maximum of thirty- 
two cells. 

Fine regulation of the direct-current 
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FIG. 1—RECTIFIER PANEL. 


voltage is accomplished by means of a 
regulating reactance which is connect- 
ed in the alternating-current line. This 


reactance consists of a coil wound upon 


one leg of a rectangular laminated core. 
The coil has eleven taps. which are 
connected to studs on a dial switeh 
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mounted on the front of the rectifier 
panel. 

The rectifier panel is of natural black 
slate 28 by 16 by 1.5 inches, and it is 
equipped with all switches necessary 


FIG, 2.--REAR VIEW OF PANEL. 


for the operation of the rectifier and 
the regulation of the charging current. 
This simple, compact and inexpensive 
rectifier outfit will be found to be sat- 
isfactory in every respect: for charging 
electric runabouts and other electric 
vehicles that have about the same num- 
ber of cells and no doubf it will come 
into extended use in this connection. 


Electrolytic Lead Refining. 


A description of a lead smelter and 
refinery is given by J. M. Turnbull in 
Mines and Minerals. The tanks are 
lined with asphalt and the electrolyte 
eonsists of lead fluosilicate containing 
free fluosilicie acid, which is kept in 
circulation by pumps. Each tank holds 
twenty anodes, which are handled by 
acrane. They weigh 370 pounds each, 
and are cast with lugs to rest on the 
copper busbars. 

The cathodes are sheets of pure lead, 
also hung from copper bars. There are 
twenty-one in each bank. A current 
density of sixteen amperes per square 
foot is used. 
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Electric Fire Whistle. 


Everett, Mass., boasts of a fireman. 
inventor, Capt. Obed De Champ, who, 
by his ingenuity has saved the city con- 
siderable money, besides making possi- 
ble several new mechanical devices, 
His latest addition to the fire-alarm sys- 
tem of Everett is an electric whistle. 
This whistle works somewhat upon the 
principle of a telephone receiver. A 
diaphragm of considerable size is 
caused to vibrate rapidly by the use of 
sixteen small coils placed inside the 
framework. The volume of sound may 
be increased or decreased, either by in- 
creasing or decreasing the size of the 
diaphragm, or by adding to or taking 
from the number of sections which 
compose the whistle. 

The one prepared by Captain De 
Champ for use in Everett. has dia- 
phragms about ten inches in digmeter 
and is made up of eight sections, as 
shown in the illustration. Each sec- 
tion contains a diaphragm and is a 
complete whistle in itself, only giving 
less volume than the whole eight sec- 
tions together. When in position the 


ELECTRIC FIRE WHISTLE. 


working parts are encased in a eylin- 
drical galvanized covering, open at the 
top, which will concentrate the sound 
in great volume at the top. lt 1s said 
to be the only whistle of the kind m 
the country, though Captain De Champ 
is now at work on a similar one for the 
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fire department of Athol. It was in- 
vented by Captain De Champ at the re- 
quest of the city authorities, who found 
that other whistles that had been de- 
pended upon, connected with some 
large factory buildings, had been put 
out of commission. They found that 
a compressed air whistle would cost 
about $2,500 complete and would take 
up a large space tor the four storage 


tanks. 
—— 


A New Snap-Shell Socket. 

A new snap-shell socket which per- 
mits the cap and shell to be snapped to- 
gether in any position, which will hold 
firmly in all of these positions, and 
which may be easily opened is being 
placed on the market by the H. T. 
Paiste Company, Philadelphia, Pa. 

The two accompanying illustrations 
show a key socket and a pull socket of 
this new type. On the shell of the 
socket are two heavy catches which 
slip into the specially formed channel 
in the cap. The supporting edge of this 
channel is formed on an angle so that 
the ordinary strains and pulls on the 
shell cause the heavy catches to hold 
tighter. 

To provide against the shell turning 
in the cap when they are locked to- 
gether, there are two small lugs in the 
cap which enter the proper square re- 
cesses in the shell and the whole is held 
from turning just at the point desired. 

To take the socket apart the shell 


TWO TYPES OF SNAP-SHELL SOCKET. 


needs to be pressed at a point so 
marked and by an opening motion the 
cap and shell are easily disengaged. 

It is evident that this snap-shell 
socket is a labor-saver, for besides be- 
ing easily taken apart for wiring, its 
method of attachment to the fixture 
18 Most simple. The cap is first screwed 
to the fixture and secured by the set 
screw in the usual manner; after the 


movement is wired up, the shell is in- 
serted into the cap about one-sixteenth 
of an inch and then the handle rotated 
to the position desired, and with a lit- 
tle further push on the shell it locks. 
—— eop 
‘‘On the Level” Street-Lighting Fix- 
ture. 

The Elmer P. Morris Company, 86 

West Street, New York, N. Y., manu- 


“ON THE LEVEL” FIXTURE. 


factures of specialties, has recently 
brought out a central-suspension 
street-lighting fixture of novel design. 

This is known as the ‘‘On the Level 
Street Lighting Fixture,” and it is so 
constructed that the reflector will al- 
ways remain on the level, as its name 
implies. 

With the improvements which have 
been made in recent years in both 
lamps and reflectors, it becomes more 
and more important to obtain the de- 
sired results’ with these devices and 
undoubtedly, one of the most import- 
ant is that the reflector remains in a 
horizonal posiion. 

When using the ordinary type of re- 
flector, centrally suspended, they are 
rarely level, owing to the strain of 
leading-in wires or owing to the fact 
that suspension wires are not level. 
The ‘‘On the Level Fixture’’ shown in 
the accompanying illustration is de- 
signed to overcome this trouble. 

The cross-arms are placed upon the 
holder and not upon the reflector. It 
will be seen from the illustration that 
even with unusual strain the reflector 
remains level. 

The sockets above the reflector are 
protected by porcelain-bushings and no 
bolts or plugs are necessary to make 
connection to span wire. The enameled 
reflector does not come in contact with 
other metal parts and troubles from 
chipping are elimiifated. 
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Drum-Type Starters for Alternating- 
Current Slip-Ring Motors. 

Owing to the extended use of alter- 
nating-current motors the demand for 
starting apparatus has increased. The 
motor applications are.also made under 
conditions requiring proper starting 
and acceleration. 

When starting under load the slip- 
ring type motor is much preferred to 
the ordinary design of the squirrel- 
cage motor, To get the desired accel- 
eration a ‘starter is needed which in 
the case of motors of considerable size, 
ean handle large currents and can also 
be safely and easily operated. 

For motors of moderate capacities 
the Cutler-Hammer face plate type is 
practicable but for large motors the 
new drum type illustrated herewith is 
preferred. For use in industrial plants 
and where subject to dust, lint, ete. it 
is especially adapted as there are no 
exposed contacts. The standard sizes 
manufactured range from ten to 200 
horsepower. 

The drums are tightly fitted and 
constructed of the best material 
throughout. The contacts and brushes 
are made of hard-drawn copper and 
ean be readily and cheaply renewed. 


DRUM TYPE STARTER WITH COVER RE- 
MOVED. 


The cylinder on which the contacts are 
mounted is built to remain perfectly 
true under all conditions. 

This type of apparatus can be han- 
dled by any workman without danger 
of accidental contact or other trouble. 
The cutting out of the resistance, and 
the acceleration can easily be con- 
trolled. All connections are made in- 
side the drum. 
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Effective Grounding in Telephone Train 
Dispatching. 

Since the closing of the series of ar- 
ticles on ‘‘Telephone Train Dispatch- 
ing,” by K. W. Endres, we have re- 
ceived some interesting information on 
grounding from the Paragon Sellers 
Company, Chicago, IHN., relating to the 
Paragon ground cone, which is being 
used very extensively in this class of 
service. 

Lightning arresters cannot do their 
work properly unless they are ground- 
ed in a way so that they may take care 
of any charges that come over the line. 
A lightning protector must guard the 
apparatus not only from the low vol- 
tage crosses as when they become 
crossed with lightning or power wires 
but also with the high voltage, oscil- 
lating current induced by lightning 
charges. It is extremely necessary 
therefore, that the lightning protector 
be built properly and be grounded 
properly. 

With this idea in view, the Paragou 
Sellers Company has developed the 
Paragon ground cone to a point of effi- 
ciency which is marked. The ground 
is conical in shape; it is made of solid 
copper and the lateral surfaces are per- 
forated—seventy-five perforations to 
the square inch. The cone is then filled 
with charcoal and the upper cap is se- 
curely soldered to the cone itself. The 
perforations in the sides provide for 
the accumulation of moisture as char- 
coal is quite hydroscopic and also pro- 
vides a very large brush discharge sur- 
face. r. 

The cone is equipped with a hollow 
copper cable of 61,968 circular mills 
cross section and the ground wire is run 
inside of this cable to the point of the 
cone; this on the one-foot cone provides 
about eighteen inches of copper con- 
tact, on the two-foot cone about thirty 
inches of copper contact. The harder 
the pull on the cable, the tighter it laces 
down to the ground wire working on 
the same principle as the cable grip. 

The cone as indicated above, is a self- 
contained grounding device; no extra 
work need be done it by the wireman 
or the installer and he merely has to 
bore a hole into moist earth, attach his 
ground wire as indicated above, drop 
in the cone and a perfect ground is ob- 
tained. 

In locations where there is lack of 
moisture or where the soil drainage is 
excessive as is the case of soils made 
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up of sand, gravel or glacial drifts, it 
is sometimes advisable to surround the 
cone with charcoal or crushed coke; 
ordinarily, however, this extra protec- 
tion is not needed. 

This whole matter of grounding is 
recelving attention in the last few years 
in a way that it never did before and 
the Paragon Sellers Company in bring- 
ing out this ground cone has made a 
long step in the right direction. 

— eoe 
New Holophane Steel Reflectors. 

It is not often that a manufacturing 
concern, whose goods rank as the best 
of their class, is able to improve that 
product by almost one-third, but that 
is what the Holophane Company has 
done with its line of Intensive and Ex- 
tensive steel reflectors. 

About a year ago the Holophane 
Company, anticipating the need of both 
better practice and better equipment 
for mill and factory lighting, placed 
upon the market its extensive and ìn- 


. TWO NEW TYPES OF HOLOPHANE STEEL REFLECTORS. 


tensive type steel reflectors, these being 
the first scientifically designed metal 
reflectors available for Mazda and 
tungsten lamps. The development of 
industrial lighting has become so im- 
portant that already specialists have 
entered the field who are devoting their 
entire time to it. 

The Holophane Company, however, 


has not been content to rest its reputa- 
tion entirely upon the first Holophane- 
D’Ohier reflectors produced for this 
service, and set about redesigning and 


perfecting the Company’s product. 
The results of this work are now offered 
to the trade. 


The new Holophane-D’Olier steel re- 
flectors give an average increase of 
thirty-one per cent in illuminating eff- 
ciency, this increase being practically 


the same for both the intensive and ex- 
tensive types, and not only is this re- 
markable increase in efficiency effected, 
but the distribution of light is much 


Vol. d7—No, 2] 


more advantageous and the new reflec- 
tors may be installed on exact spacings 
with the same certainty of obtaining 
uniform illumination as is the case 
when Holophane glass reflectors of the 
standard types are employed. A third 
advantage, and one which will be rec- 
ognized instantly by all who are famil- 
iar with industrial-lighting require- 
ments, is that the angle of cut-off is as 
low as can practically be secured, thus 
reducing glare effect to the minimun. 
In appearance, the new Holophane 
steel reflectors are attractive, while in 
quality of material and workmanship 
they leave nothing to be desired. 
The Holophane Company is giving 
deep study to the subject of industrial 
lighting in all its phases and maintains 
a special bureau, directed by E. E. 
Seribner, which is devoted exclusively 
to this branch of illuminating engineer- 
ing. As in other departments of light- 
ing, the Company offers the services 
of its industrial engineers without 


charge to central stations, contracting 
engineers or consumers who may de- 
sire their co-operation in solving mill 
or factory-lighting problems. 
Cama a 

New Building at Purdue University. 

The new building for the Department 
of Practical Mechanics at Purdue Uni- 
versity was dedicated on November 12. 
The building was completed in June. 
It contains 25,000 square feet of floor 
space, and includes a lecture-room, 
class rooms, shops and drawing-rooms: 

Addresses were made by President 
W. E. Stone, Dean, C. H. Benjamin and 
Hon. M. W. Mix, after which lunch 
was served and the buildings ™ 
spected. 

E S eee 

Liquid sulphur dioxide cau be pur 
fied by the passage of electric current 
at high potential, according to J. Car- 
vallo in a paper read before the Paris 
Academy of Sciences. 
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Current Electrical News 


GREAT BRITAIN. 

(Special Correspondence.) 
LONDON, NOVEMRER 4.—The fight between the municipalities 
and the Electrical Contractors’ Association is being continued and 


everything points to a keen struggle in Parliament next session. 


For the moment both sides are strengthening their forces as much 
as possible, the Municipal Electrical Association making much of 
the fact that the large majority of municipal electrical engineers 
do not wish actually to use the wiring powers. The view is held 
that the mere possession of wiring powers will have the effect of 
keeping the contractors more keen than they are at present in 
many places. So many corporations are promising financial sup- 
port to the proposed bill that it would not be a great surprise if 
the question of the legality of such a proceeding is challenged. 

The prices of wiring work are being cut so fine, mainly due 
to former employees of contracting firms taking on jobs for 
themselves, that the Electrical Contractors’ Association is en- 
deavoring to evolve a standard of work, which shall stamp its 
members with a special mark of efficiency. It is doubtful whether 
the Association is sufficiently strong numerically to do this effect- 
ually and in any event care must be taken to prevent this being 
used to inflate prices, which would defeat the whole object at 
once. At the same time, a better standard of wiring is undoubt- 
edly necessary, taking wiring work as a whole. 

Mr. Marconi is said to have under consideration a new design 
of aeroplane particularly adaptable for wireless telegraphy. He 
has also stated to an interviewer that he may even take to flying 
himself in order to attain the object he has in view. 

The Bournemouth Corporation has decided, finally, to abandon 
the conduit system of electric traction and to have overhead. 
Bournemouth was the first place in the United Kingdom to adopt 
a combination of conduit and overhead tramways, which was 
lauded at the time as the ideal system, for a town with narrow 
streets. 

J. H. Rider, chief electrical engineer to the London County 
Council, tramway department, recently resigned to accept an im- 
portant post in South Africa. In consequence of Mr. Rider having 
completed the design of the power house and electrical arrange- 
ments generally for the London tramways, it has been decided to 
abolish the position of chief electrical engineer and to have an 
electrical assistant under the chief officer of the department. 

Following the example of the Holburn Borough Council, the 

City of London Corporation has arranged a competition between 
gas and electricity for street lighting. The gas companies do not 
suffer from any compunctions in copying what the electric light- 
ing companies do, for they have now arranged some lamps strung 
bait as Cannon Street on wires, the gas being carried by flexible 
ubing. 
The Postmaster General’s annual report mentions the steps 
that are being taken to establish a ring of wireless telegraph sta- 
tions around the coast. Another feature of the report is the evi- 
dence that telephoning is appreciably reducing the number of let- 
ters written by business firms. New telephone subscribers are 
being connected up at the rate of 150 per week, the total increase 
last year being 9,100. G. 


CONTINENTAL EUROPE. 
(Special Correspondence.) 


PARIS, NOVEMBER 3.—The new Paris subway line running 
from north to south across town is shortly to be opened, at least 
for nearly the whole length. It makes transfer connections with 
the Metropolitan subway at four different points, one of these 
being at the St. Lazare Depot. The line, known as the North- 
South subway, will at present be operated between the Versailles 
Gate and the station of Notre Dame de Lorette, taking in the bus- 
iness quarters in the center of town. As will be remembered, the 
double-track electric line uses trains made up of motor cars and 
trailers and runs in a single tunnel except where it crosses under 
the Seine, and here a separate iron tube tunnel is used for each 
track. The Municipal Commission has just made an official visit 
to the line, and it will be opened to the public early this month. 
The official inauguration of the subway is fixed for November 4. 
It will be appreciated by the public, as it was needed for some 
time past, especially in certain districts, and will add to the 
already well-developed system of subway lines. Within a few 
years, when the work upon the present plans is carried out, Paris 
will have no less than seventy miles of subway. 

The annual report of the Triphase Company, of Paris, was is- 
Sued not long since. This firm operates one of the large electric 
pau which is located in the suburbs, and it furnishes current 
or a part of the city underground mains, as well as for the su- 


Although the Company recently installed two 


burban districts. 
6,000-kilowatt steam-turbine alternator groups and a new battery 


of six boilers for running these machines, it proposes to make a 


further increase very shortly, as this will be needed. The Com- 
pany has been operating its present plant for the last ten years. 

I note the decease of two engineers who are well known here, 
one of these being M. Maurice Levy, member of the Institute. He 
was connected with the Creil-Paris power-distribution line and 
plant in 1886, this being the first attempt of the kind in France. 
Since then he has been prominent in electrical circles. Engineer 
O. Helmer was first connected with. the Cail Company, the large 
engineering and electrical firm, and afterwards with the Creusot 
metallurgical works and manufacturers. In both cases he was 
engaged in dynamo designs, and brought out a number of im- 
provements. 

In Holland there is to be run an electric tramway line be- 
tween the towns of Zuidbroek and Ter Appel. The roadway of 
the former Auimal ‘traction line will be used. Among other trac- 
tion projects, I note that the city of Rome has lately ordered a 
number of motor-car outfits and new materal for substation in- 
crease. A suburban traction line will also be constructed between 
Milan and the towns of Pacello and Cremo, taking in a number of 
communes. The contract has been granted to the Italian Edison 
Company. In north Italy, an electric road will be run between 
Intra and Premero, in the lake region. It is especially designed 
for tourist traffic. Trains are now running on the electrical sec- 
tion of the Seethal railroad line in Switzerland. The service is 
commenced with passenger trains, but it is planned to run freight 
trains very shortly. 

The question of using electric trains on the railroad system 
for the western suburbs of Paris has been brought up repeatedly, 
but the problem is a very difficult one to solve. The West lines 
belong to the State, and the city terminus is the St. Lazare depot. 
It is now proposed to adopt electric traction on the whole of the 
suburban system at a cost of $20,000,000, the whole work to be fin- 
ished within three or four years. A heavy passenger traffic is car- 
ried on these lines, hence the need of a solution of some kind very 
soon. The discussion of such a project will naturally take some 
time before coming to a decision. A. DE C. 


CANADA. 


(Special Correspondence.) 

OTTAWA, ONT., NOVEMBER 12.—It has just been decided by the 
Ontario courts that the lines of the Ontario Hydro-Electric Com- 
mission, being in the nature of public property, do not come 
under the law respecting municipal taxation. A privately owned 
competing plant, however, has to pay the limit of such taxation. 

The Street Railway Company of London, Ont., has notified 

the Hydro-Electric Commission that it cannot accept the Commis- 
sion’s offer of power on a twenty-four-hour basis. The Company 
says that it must have the power by meter, or it will have to 
extend its own power plant and give up all idea of taking Niagara 
power. 
The Railway & Power Company, of Sherbrooke, Que., hag se- 
cured permission from the Ascot Municipal Council to erect poles 
for transmission of power from the Company’s plant in Sher- 
brooke, to Capeton mines, a distance of eight miles. Other indus- 
tries are now negotiating for power along the same route. 

The Bell Telephone Company of Canada will ask the Dominion 
Railway Commission, on December 12, next, to sanction a new 
schedule of rates. At present, the business rate is $50 a vear, 
and the residence rate $30, as applied to the city of Toronto. It 
is proposed to raise these to $55 and $35. The application will be 
opposed by the City, as it would mean an increase of some 
$150,000 a year. 

The Ontario Government has under consideration the exten- 
sion of the hydroelectric transmission line from St. Thomas to 
Windsor, a distance of 120 miles, and it is estimated that the 
work would cost over $1,000,000. The City of Windsor has made 
application for 15,000 horsepower, with authority to export about 
12.000 horsepower to Detroit. Other new transmission lines, in 
western Ontario, are said to be contemplated. 

- The subcommittee on water and hydraulic forces, of the 
Canadian Conservation Commission, has just finished a long sum- 
mer’s work on the subject of the water powers of Ontario and 
Quebec. The figures show that Ontario has a right to 3,724,000 
horsepower of her waterways. Of this the Ottawa River and ‘the 
St. Lawrence River district can generate 946,000 horsepower. The 
total amount of power that would be used at Niagara, by using 
all the water, and drying up the falls, would reach over 1,500,000 
horsepower. Northern Ontario, alone, aggregates 1,730,000 horse- 
power in its various rivers and falls. W 
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COMMISSION NEWS FROM NEW YORK. 


(Special Correspondence. ) 


Contractors’ bids on the three divisions of the Triborough sub- 
way, which were advertised last summer by the Public Service 
Commission of the First District, were made public in tabulated 
form by that body. The total of the lowest bids on the twenty-one 
sections embraced in the three divisions amounted to $85,437,570, 
which is some $3.000,000 in excess of the estimates of the Commis- 
sion’s engineers as to what the construction ought to cost. The 
three divisions are: The Broadway-Lexington Avenue subway in 
Manhattan, the Canal Street crosstown link in Manhattan, and 
the Broadway-Lafavette Avenue subway in Brooklyn. 

The Public Service Commission has determined to make an 
investigation of the telephone charges collected by the New York 
Telephone Company for the transmission of messages between the 
Borough of Manhattan and the boroughs of Brooklyn, Queens, The 
Bronx and Richmond, and each of them, and to determine whether 
such tolls are unjustly discriminatory or unduly preferential or in 
anywise in violation of law, and as to whether or not it shall de- 
termine the just and reasonable rates and charges to be hereafter 
observed and in force as the maximum to be charged, and as to 
whether these shall be other than the rates now charged. The 
Company is required to appear before the Commission at the Engi- 
neering Society's Building, New York, on November 28, and sub- 
mit evidence and arguments as to the matters which are to be 
investigated. The complaint.of the Prospect Park, South Associa- 
tion, of Brooklyn, asking the Commission to investigate the rates 
charged between Brooklyn and Manhattan, will also be considered. 


COMMISSION NEWS FROM WISCONSIN. 


(Special Correspondence.) 


The: Railroad Commission of Wisconsin has authorized the 
Monroe Electric Company to issue the following stocks and bonds: 
Twelve shares of common stock of a par value of $100 each. 
These shares to be sold for money only and at not less than par 
value. Also $4,000 par value of bonds of denomination of $500 
each, interest at six per cent, payable semiannually. These bonds 
to be sold for money only and at not less than seventy-five per 
cent of par value. These bonds are to be used to supply the 
Company with funds for paying outstanding indebtedness incurred 
by additions and extensions to the plant. 

The Commission has been taking testimony in the matter of 
the application of the Kenosha Electric Railway Company for a 
certificate of public convenience and necessity. The evidence in- 
troduced by the City of Kenosha and by the Kenosha Electric 
Railway Company was intended to show that conditions generally 
make it a pubłic necessity that the Kenosha Electric Railway 
Company be permitted to conduct a regular electric lighting and 
power business in Kenosha. 

The Commission has made a report to the Evansville Munici- 
pal Electric Light Plant covering an investigation of the rate 
schedules now in force in Evansville and the question of the giving 
of a day power service in that city. This report is not the result 
of complaints by consumers in Evansville, but arose from a request 
on the part of the municipality that the Commission investigate 
informally the situation in Evansville and recommend the future 
policy of the plant as regards rates and the installation of a day 
service. The Commission pointed out that the present rate sched- 
ule is open to the fatal objection that the sliding scale now in force 
creates discrimination between consumers. Under the present 
schedule it is possible for a certain consumer to have a larger bill 
for service than another consumer whose meter shows the use of 
a larger amount of current. It was also noted that the schedule 
in use makes a distinction between residences and stores. Where 
the primary rate for residences is fifteen cents per kilowatt-hour 
and drops to a rate of ten cents where the monthly consumption 
reaches thirty kilowatt-hours, the primary rate for store lighting 
is ten cents per kilowatt-hour and drops to eight cents where the 
monthly consumption reaches forty kilowatt-hours. The Commis- 
sion pointed out that this form of schedule recognizes only the 
quantity of current consumed and gives no recognition to the 
fundamental factors of demand and hours daily use of the con- 
nected load. The Commission recommended the use of rate sched- 
ules as follows: . 

COMMERCIAL LiIGHtinG: Twelve cents per kilowatt-hour for 
the first thirty hours use per month of the active connected load: 
nine cents per kilowatt-hour for the next thirty hours use per 
month of the active connected load; six cents per kilowatt-hour 
for all current used in excess of sixty hours use per month of the 
active connected load. The following percentables of full connected 
load to be considered active: Class A, residences, rooming houses 
and publice buildings—forty per cent active; Class B, churches. 
schools and industrial establishments closing not later than 6 
p. m.—sixty per cent active; Class C. offices, stores, laundries, liv- 
ery stables, hotels, restaurants, theaters, lodge halls, bowling al- 
leys. depots and all other consumers not herein specifically pro- 
vided for—seventy-five per cent active. 

ComMMERCIAL Power: Fifty cents per month for each horse- 
power of nominal rated capacity of motor or less. Current charge, 
eight cents per kilowatt-hour for all current consumed. Minimum 
monthly bill to be seventy-five cents. 
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LIGHTING AND POWER. 
(Special Correspondence. ) 
MACON, GA.—The Brown Wagon Company has awarded a con- 


tract to the Central Georgia Power Company to furnish electric 
current for the operation of its plant. B 


LOWELL, MASS.—The committee on lighting which niet 


recently recommended the installation of a number of new arc and 


incandescent lights throughout the city. 


DOUGLASVILLE, GA.—This city will vote November 28 on 
the issuance of $20,000 of five per cent thirty-year bonds for elec. 
tric lighting plant. The mayor should be addressed for informa- 
tion. B. 

DUBLIN, GA.—Dublin will vote on December 6 as to the 
issuance of $30,000 bonds. It is proposed, if the bonds carry, to 
issue $25,000 bonds for improving the lighting and water plant 
and $5,000 for paving. 

WAYCROSS, GA.—At a meeting of the directors of the Ware 
County Light and Power Company in New York City, Stuyvesant 
Fish was elected president, B. Loomis, Jr., vice-president, and C. S. 
Hammett, superintendent. B 


MOUNT VERNON, O.—The Mount Vernon Electric Company 
has increased its capital stock from $10,000 to $300,000. According 
to the papers filed with the Secretary of State, $175,000 of the 
increase is preferred stock. 


CARBONDALE, W. VA.—The Sunday Creek Company of this 
place has placed an order with the Westinghouse Electric & Manu 
facturing Company, Pittsburg, Pa., for one 200-kilowatt, 250-volt 
direct-current engine-type generator. 


RICHMOND, VA.—The Committee on Streets has recommended 
the granting of a franchise to the Richmond Power Corporation. 
It is proposed by the Company to sell power generated by a plant 
located at the Midlothian coal mines in Chesterfield County. 

NEWMAN, GA.—The Hill Power Company has been incor- 
porated with $50,000 capital stock by S. L. Hill, L. H. Hill and H. 
G. Glover, of Newman; W. O. Jones, of Elberton, Ga., and W. K. 
Stringer, of Anderson County, S. C. This company proposes a 
hydroelectric development. B. 

BLOOMER, WIS.—It is reported that a contract has been closed 
between the local electric light plant and the Eau Claire Light & 
Power Company for electricity to light the village. Work on build- 
ing the line has already commenced, and it is expected that the 
power will be supplied by December 1. 


CHARLESTON, S. C.—The work of building the foundation of 
the power house at the foot of Charlotte street is about fifty per 
cent completed. Piles which are being driven in the water are to 
be sawed off, capped and surrounded by a concrete wall, The sta 
tion is then to be erected on this structure. 


GRIFFIN, GA.—To exhibit its enterprise it is stated that the 
Central Georgia Power Company will furnish Griffin, Ga., sufficient 
electric current free for an electric sign to be placed on top of 4 
new hotel. The sign may consist of the words, “Gem City of 
Georgia.” The proposition has been accepted with much thanks 
by Griffin. B. 

DES MOINES, IA.—Improvements on the Des Moines Electric 
Company’s plant on the river front near Center Street that may 
involve an expenditure of $70,000 are being planned by Paul P. 
Sawyer, general manager of the Company. Although no definite 
work has been authorized, it is expected that the Company will re 
build the old section of the plant in the spring. 


AMERICUS, GA—lIn the election November §, for issue of 
$65,000 municipal improvement bonds, the issue was defeated for 
lack of two-thirds vote. General disappointment is expressed. An: 
other election will be called shortly and repeated if necessar? 
until Americus is provided with the needed utilities, including 
municipal lighting plant and sewerage extension. i 

SPARTANBURG, S. C.—It is announced that the Electric 
Power and Manufacturing Company, operating here, will proceed 
shortly to increase its facilities locally, and also extend its lines to 
Gaffney, twenty miles north, establishing a substation there. The 
additional equipment will give about 2,500 added horsepower. Many 


cotton mills in the section surrounding are using the Company's 
current, L: 


LEAD, S. D.—The Homestake Mining Company of this place 
has just placed an order with the Westinghouse Electric & Manu 
facturing Company of Pittsburg, Pa., for three 3,000-horsepower 
double overhung Pelton water wheels, three 2.000-kilovolt-ampere 
alternating-current generators ten 667-kilovolt-ampere  oil-instr 
lated water-cooled transformers, two 100-kilowatt three-bearing 
motor-generator sets, and one complete switchboard. 


SAN FRANCISCO, CAL.—Announcement has been made that 
the Pacific Gas & Electric Company, the largest distributer of 
electric energy in California, has contracted with the Great West 
ern Power Company of San Francisco and New York to purchase 
from the latter Company at a fixed price all the electric current 
that it can produce for a long term of years. The Great Westem 


Power Company is now carrying a load of approximately 40." 
kilowatts. A. 


MACON, GA.—The completion of the large dam of the Cen- 
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tral Georgia Power Company, at Jackson, Ga., on the Ocmulgee 
River, is announced. The big basin is now filling with water 
and the plant will be ready for operation as soon as sufficient head- 
way is gained to turn the wheels. The machinery is in place, 
transmission lines are up and the local officers of the Company 
are at work on final details. B. 

' NOBLESVILLE, IND.—In a petition filed in court by Jonas 
Gaar of Richmond, Ind., against the White River Light & Power 
Company, Ralph Beaton of Columbus, O., as receiver for the Com- 
pany, asks the privilege of selling the plant at a receiver's sale. 
Judge Vestal has ordered the plant sold on December 19. In the 
event that the plant is sold for enough to cover all indebtedness 
of the Company it must bring $190,000. This Company is engaged 
in building a hydraulic dam across White River north of this city. 


MONTGOMERY, ALA.—At the session of the Court of Ap- 
peals has come up the appeal case of Alex Rice, who lost in the 
suit of the Doherty Operating Company concerning the sale of 
the Citizens Light, Heat & Power Company to Richard Tillis. The 
case is vitally interesting to Montgomery, for it is stated that a 
monopoly would be established by the Montgomery Light & Water 
Power Company shouid Doherty win in the upper court as he has 
in the Jower body. Briefs were submitted and arguments heard 
by Court of Appeals. B. 

CHARLOTTE, N. C.—J. D. Pitts, of Glen Alpine, who owns and 
operates a large roller mill on Canoe Creek, four miles from Mor- 
ganton has begun work upon a stone and concrete dam at his 
power site and has ordered equipment for a power house. The 
hydroelectric development will cost about $25,000, exclusive of the 
site and land to be covered by the lake, and will produce a mini- 
mum of 250 horsepower of electricity. A transmission line will be 
constructed to Morganton, where the power will be disposed of to 
small enterprises and used for lighting. 


DUBLIN, GA.—The municipally owned water and light plant 
in this city is said to constitute one of the best paying properties 
here, the profits for the past vear being set down at $8,200. The 
total income from the lighting department was approximately 
$30,000, not including sixty arc lights maintained, lights furnished 
free, etc., making the total revenue amount to $35,200. The 
operating expenses were $27,000, and the City is preparing to 
spend $25,000 in making improvements and additions to the plant, 
further increasing its earning capacity. L. 


WADESBORO, N. C.—The sale of the hydroelectric power 
plant at Blewitts Falls, on the Cape Fear River, set for Novem- 
ber 5, with an upset price of $1,000,000, has been postponed to the 
latter part of the month, and the upset price, it is understood, 
reduced to $750,000, as the first-named figure brought no bidders. 
A strong probability exists that the Southern Power Company will 
take on this plant, adding it with its 30,000 available horsepower 
to its other plants in South Carolina. The probable extension of 
the interurban electric lines, backed by the Southern Power Com- 
pany largely, through the eastern part of North Carolina, places 
this plant convenient as an additional source of electric power for 
the long extensions mentioned. L. 


SALISBURY, N. C.—The Whitney Company's extensive electric 
developments on the Yadkin River, in litigation for several years, 
and as yet incomplete, will be exposed to sale November 30, a 
final decree having been given at Asheville by Federal Judge J. C. 
Pritchard, in the case of the Bankers’ Trust Company against the 
Whitney Company. The decree granted provides for the sale of 
the as yet unfinished plant, together with all of the Whitney prop- 
erties involved. the Yadkin River Electric Power Company, the 
Yadkin Land Company, etc.. John S. Henderson and Chas. W. 
Smith, receivers. The decree is to satisfy a judgment of $5.406,- 
750 in favor of the Bankers’ Trust Company, trustee, under mort- 
gage made in November, 1904. It is further provided that the T. 
A. Gillespie claim of $344,976 for work done on the plant, dam, etc., 
Shall be settled before the bondholders receive anything, also the 
ae of litigation, now amounting to $138.000, to come out of the 
unds. L 


NEW YORK, N. Y.—Henry L. Doherty & Company recently 
made an offering of Cities Service Company preferred stock at par 
with thirty-five per cent common stock bonus. The Cities Service 
Company is organized under the laws of the State of Delaware, 
and has contracts for the acquisition of all the common stock of 
the Spokane Gas & Fuel Company, of Spokane, Wash.; over ninety 
per cent of the total stock of the Denver Gas & Electric 
Company, Denver, Colo., and over ninety per cent of the 
common stock of the Empire District Electric Company, 
of Joplin, Mo. The Company will acquire in the future stocks 
of other desirable gas and electric and similar properties. The 
offer of $1,000,000 par value of preferred stock and $350,000 par 
value of common stock in blocks of $100 par value of preferred 
stock and $35 par value of common stock for $100, was closed at 
12:00 o'clock, November 10, largely over-subscribed. Owing to de- 
lay in the delivery of a portion of the list to which the subscrip- 
tion offering was sent, the Company has made a subscription for 
$100,000, which it will turn over pro rata with all subscriptions 
received prior to November 21. Henry L. Doherty is president of 
the Company and the Doherty Operating Company will continue to 
work to the development and efficiency of the properties of the 
holding company and the subsidiary companies of this enterprise. 
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ELECTRIC RAILWAYS. 


(Special Corrcapondence. ) 


DAVENPORT, IOWA.—Fred Cross is projecting the construc- 
tion of an interurban to Monticello. C. 
WATERLOO, IOWA.—The Waterloo, Cedar Falis & Northern 
has petitioned the council for permission to build a line on Com- 
mercial Street. C. 
EVANSVILLE, IND.—The promoters of the Evansville, Mt. 
Carmel & Olney Traction Company report the sale of bonds suf- 
cient to complete the road as far south as Lancaster, Ill. S. 
MT CARMEL, ILL.—The City Council has granted a franchise 
for the use of the streets including a loop around the city park 
to the Evansville, Mt. Carmel, & Olney Traction Company. Z. 


HIBBING, MINN.—The Mesaba Electric Railway Company is 
planning the construction of an electric trolley line, thirty-six 
miles long, to Gilbert. It is estimated that the cost will be 
$1,000,000. 

JOURDANTON, TEX.—An interurban railway is to be built 
between Jourdanton and Pleasantoh, six miles. C. S. Young is pro- 
moting the project. It will be operated either by gasoline motor 
or electricity. D. 


NEWARK, N. J.—The Iowa Traction Company has been incor- 
porated with a capital of $2,000,000 by George E. Wodehouse, 
Jefferson C. Mabry and Irving T. Hunter. The purpose of the 
Company is to construct railways. 

MORRISTOWN, N. J.—Construction work has been officially 
started on the continuation of line of the Morris County Traction 
Company to Madison. The improvements also include the laying 
of a second track between this city and Morris Plains, a distance 
of two-and-one-half miles. 

MONTGOMERY, ALA.—The Alabama Traction Company has 
been incorporated with $250,000 stock to establish a street rail- 
way system. C. G. Abercrombie, Montgomery, is president; Chas. 
F. Woodward, Wakefield, Mass., vice-president; and J. J. Flowers, 
Montgomery, secretary and treasurer of the new company. B. 

NEWARK, O.—A new electric line has been planned from this 
city to Coshocton and Uhrichsville. The company will soon be 
incorporated. The survey for the route will parallel the Panhandle 
Railroad between the points just named. E. A. Nesbit of Pitts- 
burg and A. E. Townsend of Doylestown are the promoters of the 
project. ð 3 

HOUSTON, TEX.—The Bay Shore Rapid Transit Company 
has purchased 100,000 cross-ties and other material for its pro- 
posed interurban railway that is to be constructed between Hous- 
ton and points on the bay shore. Grading will be started about 
November 25 and tracklaying will commence about February 15, 
it is stated. D. 

WILLIAMSPORT, PA.—The contract was recently closed with 
the Pennsylvania Railroad for the electrification of the ten-and- 
one-half miles of road between Montandon and Mifflinsburg, Pa. 
The simplex system of the Simplex Surface Contact Company, 
Williamsport, Pa., is to be installed and work will be completed 
within five months. 

CONCORD, N. C.—A formal deed has been filed here by which 
the Salisbury and Spencer Railway Company becomes the owner 
of the entire holdings of the Piedmont Carolina Railway Com- 
pany, in Cabarrus County, in which this city is located, and also 
in Rowan County, in which Salisbury is located. The considera- 
tion was given at $125,000. L. 

LAPORTE, IND.—The Air Line Traction Company, operating 
between this city and Westville, is out of commission owing to a 
breakdown in the power plant. The difficulty is of such a nature 
as to necessitate the purchase of a new 3U0-horsepower engine. 
The Company made an effort to purchase power from the Murdock 
plant, but failed to do so. S. 


FINDLAY, O.—The project of constructing a trolley line fro 
this city to Kenton and Columbus is again being revived. The 
line would connect with the Toledo, Bowling Green & Southern, 
making the shortest route between Toledo and the capital city. 
A party of Columbus capitalists recently viewed the proposed 
route. The same line has been proposed before. H. 


SOUTH BEND, IND.—Limited interurban service to Peru, 
where connection to Indianapolis is made with the Indiana Union 
Traction Company’s line, was begun November 10 through a trac- 
tion agreement between the Northern Indiana and Winona inter- 
urban companies. Four cars each way will be operated daily 
between Michigan City, South Bend and Peru. S 


ATLANTA, GA.—The Southern Railway has just completed 
the installation of an interlocking and block signal tower at Aus- 
tell, Ga., twenty miles from Atlanta, for the protection of this 
important junction of the lines from Chattanooga and Birming- 
ham to Atlanta. It will be put in operation in time to take care 
of the winter train service which will be inaugurated Novem- 
ber 27. B 


ANDERSON, IND.—The Indiana Union Traction Company has 
announced a generous increase in the wage of interurban train 
men. Beginning with January 1, the scale is to be twenty cents 
an hour for the first year of service and an increase of one. cent 
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an hour up to the eighth year when the scale is twenty-seven 
cents. The city car men will likewise receive a corresponding 
increase. S. 

STATESVILLE, N. C.—Announcement has been made that the 
Statesville Air Line Railroad Company will build at once a new 
line of road from Statesville to Yadkinville, the county seat of 
Yadkin County, a distance of twenty-five miles. The grading will 
be done and the rails laid by convict labor. The proposed road 
will run through a rich section of the country. 


CLARINDA, IOWA.—A statement was recently made by C. A. 
Ross, president cf the Engineering Construction and Securities 
Company, that the electric line betwcen this place and Blanchard 
is well under way. The road will be of standard construction and 
is to be built at a cost of about $305,000, including equipment. Un- 
der favorable weather conditions the road will be in operation by 
January 15. 

OAKLAND, CAL.—The Southern Pacific Railroad Company 
applied, a short time ago, for a franchise allowing the electrifica- 
tion of its Seventh Street line. It is expected that the Company 
will make immediate preparations to include the line in its general 
plan of establishing a modern electric railroad system in the east 
side cities. That work is now going forward rapidly in Alameda 
and Berkeley. 

SOUTH BEND, IND.—The Chicago, South Bend & Northern 
Indiana Railway and the Winona Interurban Company have 
arranged for through service as far south as Peru. A close con- 
nection is made at Peru for Indianapolis over the Indiana Union 
Traction line. In the spring arrangements will be made to run 
trains through without change between Chicago and Indianapolis 
and possibly Louisville. S. 


TEXARKANA, TEX.—A number of improvements are to be 
made on the lines of the Texarkana Electric Street Railway. Sev- 
eral streets are to be double tracked and an extension of two 
miles of tracks out to the glass factory will be made, work on 
which improvements, he said, will begin within a short time. 
Additional cars of the latest and most up-to-date- type were also 
purchased and will be here by December 1. 


DEFIANCE, O.—At a meeting of the directors of the newly 
incorporated Defiance Interurban Electric Railway Company, the 
following officers were recently chosen: President, K. V. Hay- 
maker: vice-president, C. E. Bennett: secretary and general man- 
ager, T. C. Jacks; treasurer, R. C. Holgate. The Company has a 
capital stock of $50.000 and will build an electric line from here 
to Ft. Wayne. It is well financed and most of the right of way 
has been secured. H. 

HAGERSTOWN, MD.—A franchise has been granted.to Maj. 
L. N. Downs and Hugh L. Kirby, of New York, whereby certain 
roads in the county may be used for a right of way for an electric 
railway between Hagerstown and Mercersburg, Pa., through Clear- 
spring. A portion of the route from this city to Clearspring, a 
distance of twelve miles, is over the old National turnpike. The 
promoters state that the line will be constructed and in opera- 
tion by July 1, 1911. 

BIRMINGHAM, ALA.—Articles of incorporation are to be 
filed immediately for the Grandview Street Railway Company by 
E. W. Jordon, C. J. Phillips, W. M. Kane and associates, who have 
subscribed to the $100,000 stock. It is stated that actual work of 
construction will begin by December 1. The line is to be three 
and one-half miles long and will have no grade steeper than six 
per cent. The Board of Revenue, of Jefferson County, Ala., has 
been asked for rights over certain county roads. B 


HARVARD, ILL.—Nearly all the right-of-way from Walworth 
to Delavan, Wis., for the Harvard-Marengo Electric Railway has 
been completed. The line will go to Delavan first instead of Elk- 
horn as originally planned, it is said and the line to Elkhorn will 
be built later. Poles are being set between Harvard and Marengo 
and most of the work in connection with the approaches to the 
Northwestern viaduct in this city has been completed. It is ex- 
pected to have cars running between Harvard and Marengo next 
spring. Z. 

AIKEN. S. C.—Negotiations have been closed by the Harriman 
estate for the sale of the Augusta-Aiken Railway & Electric Com- 
pany to the Equity Securities Company, organized by Redmond & 
Co., of New York. The consideration is understood to be approxi- 
matek $2.000,000. The railway company owns and operates the 
street railway lines and the electric lighting plant in Augusta, and 
also owns the North Augusta Hotel Company, the North Augusta 
Land Company. and the interurban line from Augusta to this place. 


ST. LOUIS, MO.—The St. Louis Car Company has, with its 
reorganization, gone into new hands, the president being John G. 
Beggs, of Milwaukee. The chairman of the board of directors is 
George J. Kobusch, other directors being David May, Moses Schoen- 
berg and probaby Richard McCullouch. The deal made is condi- 
tional on the creditors who have unsecured claims aggregating 
$600,000 accepting preferred stock for them. This they have 
agreed to do, including the Westinghouse Company, the General 
Electric Company, the Kejth Lumber Company, of Chicago, the 
Rattamond Building and Construction Company and the Union 
Electric Company. New capital has been provided to the amount 
of $850,000, and the new company starts off without any liabilities. 
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TELEPHONE AND TELEGRAPH. 
(Special Correspondence.) 
SUTTON, NEB.—The Sutton Telephone Company is erecting 
a brick telephone exchange. C. 
ONEONTA, N. Y.—The Rose Telephone Company has rebuilt 
its Grand Gorge-Roxbury line. 
CROSBY, MINN.—The Deerwood-Aitkin Telephone Company 


will build a line to Ironton, Minn. C. 
DILLON, MONT.—The Southern Montana Telephone Com- 
pany is making extensive improvements along its lines. C. 


ARMSTEAD, MONT.—The Gilmore & Pittsburg Telephone 
Company is making extensive improvements along its lines. C. 


BUTTE, MONT.—The Rocky Mountain Bell Telephone Com. 
pany will materially increase its mileage, and reconstruct the line 
to Deer Lodge. C. 

WAUSAU, WIS.—The Marathon County Telephone Company 
will build about eighteen miles of new telephone lines next spring. 
It is estimated that about $2,000 will be expended. C. 


NEWARK, N. J.—The new exchange of the New Jersey Tele 
phone Company was recently put into operation, the circuits being 
cut over from the old exchange. This exchange is now the largest 
in the state. 


KENDALLVILLE, IND.—The Kendallville Home Telephone 
Company has strung two additional circuits to Rome City to take 
care of the increased business from Fort Wayne. Two additional 
rural lines have also been built. 


TOLEDO, O.—The plant of the Napoleon Home Telephone 
Company will be sold at public auction on December 12 at the 
Henry County court house. Ralph P. Brown, now receiver for the 
company, will conduct the sale. 


TEMPLE TEX.—The Bell County Telephone Company has 
made extensive improvements in its property here and has ex 
pended a large amount of money on the exchange. Among other 
new apparatus a 2,000-drop switchboard has been added. 


GRIFFIN, GA.—A. C. Leidy succeeds C. D. Freeman as man 
ager Of the local exchange of the Southern Bell Telephone Com- 
pany in this town, Mr. Freeman having resigned his position a few 
E since. Mr. Leidy has assumed charge of the exchange in 

riffin. L 


LERNA, ILL.—Officers were elected by the Lerna Mutual Tele 
phone Company as follows: President, S. O. Beale, Trilla; vice 
president, A. D. Stephenson, Lerna; secretary, R. G. Hall, Lerna; 
aA J. M. Price, Janesville, and trustee, J. W. Brown, 
Trilla. ; Z. 


HOLGATE, O.—The council of the municipality has ordered 
Receiver R. P. Brown to erect new poles here for the use of the 
Napoleon Home Telephone Company. Under a court order the 
receiver has begun the work. The present system of wires will be 
partly replaced by cables. H. 


WAYCROSS, GA.—On account of reported dissatisfaction with 
existing service, it is stated that the Southern Bell Telephone Com- 
pany will probably put in the common-battery system of telephones 
in this city, replacing the old magneto telephones in use for many 
years. It is also possible that a handsome new exchange building 
will be erected in Waycross. L. 


ST. MARYS, O.—A total of 880 miles of copper wire, costing 
about $30,000, is being strung on the poles of the Lake Erie & 
Western. The work begins at Sandusky, O., and ends at Peoria, 
I1.. and includes the Indianapolis-Michigan City, and Northern 
Ohio divisions. The new wires are a part of a telephone system. 
to be used in conjunction with the telegraph. H. 


WINTERS, CAL.—The Farmers’ Mutual Telephone Company 
recently organized here has proved such a success that farmers 
who are members now purpose to incorporate and extend the lines 
of the Company. Three new lines are to be built to take in new 
territory, and it is planned to extend the service to Woodland, 
giving members of the Company connection with the long distance 
from there. 


PHOENIX, ARIZ.—Announcement has been made of extensive 
improvements and extensions in the lines of the Consolidated Tele 
phone, Telegraph & Electric Company. A new copper-metallic cit- 
cuit is to be strung connecting Phoenix direct with Kelvin, Ray. 
Hayden, Winkelman and Christmas and will be in operation by 
February 1. In addition connection is to be made at Maricopa 
with the new trunk lines from Tucson to Los Angeles, which will 
be installed by December 1, thereby giving perfect connection with 
the coast city and all intermediate points. 


CHIHUAHUA. MEX.—The Kellogg Switchboard & Suprls 
Company has closed a contract for the complete new exchange 
equipment of the telephone system here. The new switchboard. 
which is to be magneto multiple, will have an ultimate C® 
pacity of 1,500 lines, the present equipment being 800 lines. mi 
is to be double lamp supervision on the cord circuits and line an 
supervisory pilots in each position. In addition to the three set- 
tions of the magneto multiple switchboard, the equipment will in- 
clude a main distributing frame, a combination chief operator’ 
and toll switchboard desk, and a wire chief’s desk. 
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November 19, 1910 


ELECTRICAL SECURITIES. 


As might have been expected, there was a reaction after the 
sharp rise prior to election, and prices were firm at the closing of 
the market on Saturday. Although the business was larger in 
volume than it has been for some time past, the trading was 
largely professional. Nearly two-thirds of the total business done 
was in Reading, Union Pacific and Steel. Trading in the latter, 
which was about one-third of the total, amounted to approxi- 
mately $1,000,000. Trade developments were of a cheering na- 
ture. No immense orders for rails or equipment were recorded, 
but it was to be noted that there was an increase in rail buying 
and the placing of small orders from widely scattered roads for 
equipment showed the tendency of the great corporations. 

At the annual meeting of the Electrical Securities Corporation 
the retiring directors wer re-elected. 

The Chicago Telephone Company on November 1, had 232,153 
telephones in Chicago, and 60.435 in the country, or a net gain of 
3.775 for October. Its gain this year is 30,229, against 24,470 a 
year ago. 


There has been listed on the Philadelphia Stock Exchange 
$2,716.700 common stock and $1,768,400 five per cent cumulative 
preferred stock of the Norfolk & Portsmouth Traction Company. 
The old capital stock of this company, amounting to $6,000,000, has 
been stricken from the list of the Exchange. 


It is announced that the annual report of the Western Electric 
Company will probably cover thirteen months in order to make 
the fiscal year correspond hereafter with the calendar vear. Oc- 
tober returns of gross were, it is said forty per cent larger than 
one year ago. For the twelve months ended November 30 it is 
expected the gross sales will reach $61,000,000. 

At the annual meeting of the Manhattan Railway Company 
Paul Morton was elected a director to fill the place of Dumont 
Clarke, deceased. Other directors and members of the executive 
committee were re-elected. 

DIVIDENDS. 

General Electric Company: quarterly dividend of two per 
cent: payable January 14. 

National Carbon Company: special dividend of fifteen per 
cent, payable to stock of record October 28. 

Philadelphia Electric Company: quarterly dividend of one and 
one-half per cent, payable December 15. 

West Penn Traction Company; an initial semiannual dividend 
of one per cent of the common stock, payable December 15. 


CLOSING BID PRICES FOR ELECTRICAL SECURITIES ON THE LEADING EX- 
CHANGES AS COMPARED WITH THE PREVIOUS WEEK. 
NEW YORK, 
Nov. 14. Nov. 7. 


Alis-Chalmers COMMON .dige ob hobs Sa we ee wa ee eee ee Men ea ee es Ry 914 
Allis=Chalmiers: preferred .o.5 4.43) 44 S48 o4 Sale wk ERS eed Oa wees 31 34 
Amalgamated Copper: a4. 48344646 ca aa ees bo eee eee Aa exes 68 71% 
American Tel, & Cables exis 5 ecko ee ee a oe a We Se a RS R4 R4 
American Tel & Tèl -er necsore ta eE E ee ne eee eo eds 14124 1425 
Brooklyn Rapid Transit  2cadew 366 ee aad on eee ees 7614 Ti 
General ISlCCIEIC sice bib k-G ndean BaD Ge Bae RO Eee ad OWS RS 152% 1541, 
Interhborough-Metropolitan common ........cccee cece eee eeenas 201, 2214 
Interborough-Metropolitan preferred 1.2... ccc cece eee e een ee DDL D838 
Kings County Electrice ooo ead ee caliente 8 EN RE DS 123 123 
Mackay Companies (Postal Telegraph and Cables) common.. 94% 93 
Mackay Companies (Postal Telegraph and Cables) preferred. 7314 75 
Manhattan Elevated oc condos sas be PARES AES ae eee ees 140 14215 
Metropolitan Street Railway oo... 0.000 ccc cee e teen eens °18 *18 
New York & New Jersey Telephone.............00 0s cece cues 103 103 
Pacitie: Tel- & Tel eriei re sod rie e oa aed Guha AE EN ORES 4214 41% 
T. S. Steel common aca tet ue ceat ed ne toed sence etheay ate Opava saan Raa bes 77 4 81 
U. S. Steel preferred............ On ee eer ee nr ed ane 117 118 
Western Union ap0.cinc a aseia seanendes ok cutee ats BE tek Maron les eee, eke TOW 7214 
Westinghouse common .......... 0c cee cece teense tent ees 697% 73 bo 
Westinghouse preferred .......... ccc ccc cee cece teen eee etaes 120 120 
*Last price quoted. 
BOSTON. 

: Nov. 14. Nov. 7 
American Tel. & Tel sssusa awe ei ea eke kK eey de anes 14144 142% 
Edison Elec. INuminating ... sasen ccc cece cee cece eee eesens 279 272 
General Electric  Sedicse a anti wieose tuts ennnen nuran nnee apane errana 15216 154% 
Massachusetts Electric common,.............-ccecceceeeeuees 2014 2014 
Massachusetts Electric preferred. ............0cs eee ee ete sees R615 8514 
New England Telephone...........2.cccccccuuceeccseuaueecees 136 136 
Western Tel. & Tel. common...........cceccc cece een renren 17 17 
Western Tel. & Tel. preferred. ..........cc cc ceeeeecnceaeteees 90 90 

PHILADELPHIA 

: Nov. 14. Nov. 7 
American RAW AN Sere aia dig ie Rite peta wae ene ea hind of Des Mee 42%) 43 
Electric Company of America............c cee cece eee ee eens 11% 1143 
Electric Storage Battery common...........0.00 cece tence ees 47 48 
Electric Storage Battery preferred... 0.00.0... cece ce eee ees 47 48 
Philadelphia Electric oo... .. 0 ccc cece cc cence ccc vcueueeunncennas 153, 1514 
Philadelphia Rapid Transit..........c0-ccccccceeecccceceevaes 16% 15% 
Philadelphia Traction a.a 00. c cc cece cc eee eccnenneens 81 81 
PHONY “RENCUIONS 4 evs, 2s gd ood acne ican wha foe oto as be 39 39 

CHICAGO. 

zov. 14. Nov. 7. 
Chicago Railways, Series L......... ccc cece cence eeeveecs M ones 
Chicago Railways, Series 2..........-::+++ssceee cece cece eee. 20 20% 
UNGAR O SUD WAM 0 cove ane eu Gas aa ee bs bad keke cd iha eae 290 5 
Chicago TRL ONO a 25:8 hectic tar ee hel as ac ae cla ah a en eos 120 121 
Ammon wealth MESO GD. rece E hci E hok eaehed tuba es aad 115 115% 
Meee ae Elevated common.............0c ccc cec weet eeees 20 20 
Naty Poan Elevated preferred. ....... 0... cece eee ete eens 65 65 
antonal Carbon common ..........0..cccccccccccccvecevccecs 135 135 
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PERSONAL MENTION. 


WM. H. McKINLOCK, president Metropolitan Electrical Sup- 
ply Company, Chicago, just returned from a two weeks’ sojourn 
at Hot Springs, Ark. 


J. C. LEWIS, former sales manager of the Kellogg Switchboard 
and Supply Company, Chicago, Il., has again identified himself 
with the sales department of that company. 


CHARLES RUBEL, formerly of the Connecticut Ignition de- 
partment of the United Manufacturers, is now located at the fac- 
tory of the Connecticut Telephone & Electric Company, of Meriden, 
Conn. ` 


LOUIS E. FISHER of Danville, Ill. has assumed a position as 
vice-president and general manager of the street railway system 
of McAlester, Okla. and the interurban line between that city and 
Hartshorne. f 


ROBERT J. CHAMBERS, general manager of the Montgomery 
Light & Power Company, Montgomery, Ala., recently resigned from 
his office with that company. C. E. White has been appointed to 
take his place. 


ASA HOSKINS has resigned his position ag superintendent of 
transportation of the Jacksonville, lll., Street Railway Company 
and will remove to a poultry farm in Missouri. His successor has 
not been named. 


JOHN R. PETERSEN has suffered the loss of his wife, who 
has been afflicted with a tumor for some time. Her death resulted 
from an operation recently performed at St. Mark’s Hospital, Salt 
Lake City, Utah. 


WILLIAM H. SAVERY resigned his position as superintendent 
of the Western Massachusetts branch of the Springfield Street 
Railway on November 17. Mr. Savery has been in charge of the 
local street railway nine years and has been superintendent most 
of the time since the road was acquired by outside interests. 


GEORGE ZOPF, director of Felten & Guilleaume Lahmayer- 
werke, Mulheim, Germany, wire and cable manufacturers, was a 
Chicago visitor last week. He is making a tour of investigation 
of electrical undertakings in this country, and was highly inter- 
ested in the great central-station development of the Common- 
wealth Edison Company. 


F. H. CLARK, general superintendent of motive power of the 
Chicago. Burlington & Quincy Railroad. delivered an address be- 
fore the students and faculty of the College of Engineering of 
the University of Illinois on Thursday, November 3. His subject 
was “Problems of the Motive Power Department.” Mr. Clark is 
a graduate of the University of lllinois with the class of 1890. 


B. P. HANCOCK of Birmingham, Ala., was recently appointed 
division traffic superintendent of the Western Union Telegraph 
Company with headquarters in Atlanta. Mr. Hancock has been 
employed by the Postal Company in a similar capacity for a num- 
ber of years and was located in Chicago, Memphis and Birming- 
ham. His new territory embraces all states south of the Ohio 
River and east of the Mississippi River. ` 


F. S. MINER, who has been connected with the plant depart- 
ment of the Southern Rell Telegraph and Telephone Company for 
two years, has resigned to accept a position in the engineering 
department of the Missouri and Kansas Telephone Company at 
Kansas City, Mo. Mr. Miner will take charge of the development 
work under the direction of the chief engineer of the Missouri and 
Kansas Telephone Company and the Bell Company of Missouri. 


JAMES CLENDENIN ECKERT, second son of General Thomas 
T. Eckert, late president of the Western Union Telegraph Com- 
pany, has begun procecdings to break his father’s will, which gives 
to Thomas T. Eckert, Jr.. the eldest son, the bulk of the estate. A 
clause in the will provides that any beneficiary who contests 
Shall lose his bequest, and James C. Eckert runs the chance, if he 
is unsuccessful in the contest, of forfeiting a bequest of $50,000 
cash and a life interest in $100,000. 


R. K. MORSE, who has been with the Milwaukee office of the 
Pawling & Harnischfeger Company for a number of years, has 
been transferred to the Portland office, of which he is now in 
charge. Mr. Morse is not only thoroughly qualified from his past 
experience to take up the engineering problems put before him, 
but is also exceptionally well fitted to become the Company’s 
sales representative. He will handle the complete line of cranes 
hoists and lumber handling apparatus, 


FRANK H. GALE, of the General Electric Company, presided 
at the banquet given by the Schenectady Press Club on Saturday 
evening, November 12, at the Edison Hotel. A number of visitors 
from out of town were present and there was a representative 
attendance of the leading citizens—about 130 in all. The topic of 
the evening was “Civic Unity” and over a dozen speakers parti- 
cipated in the discussion. William B. Efner, president of the 
club, made the opening address and then handed the meeting over 
to Mr. Gale, who most acceptably acted as toastmaster of a very 
successful and interesting occasion. Among the electrical men 
present were E. F. Peck, Horace E. Andrews, George E. Emmons 
Fred R. Davis and N. R. Birge. H. S. Houston, vice-president of 
Doubleday, Page & Company, was one of the chief speakers. 
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OBITUARY. 


EDWARD HANNING, who supervised the construction of the 
Kings County Elevated Railroad and many of the aqueducts of 
the Brooklyn Water Supply, died recently at his home in Brook- 
lyn, in his seventy-sixth year. Two sons and three daughters sur- 
vive him. : 

DANIEL T. NASH, who for sixteen vears was connected with 
the Buffalo General Electric Company as its secretary and treas- 
urer, died recently at his home in Buffalo. Mr, Nash had not en- 
joyed perfect health for the past two years and was compelled to 
give up active business interests a few months ago. His death how- 
ever, Was not expected. 

DR. HENRY WURTZ, chemist and scientist, died at his home 
in Brooklyn on Nov. 8 in his eighty-third year. Dr. Wurtz, who 
was born at Easton, Pa., on June 5, 1828, was a graduate of Prince- 
ton University and also of the Massachusetts Institute of Tech- 
nology, and he held the honorary degree of Ph. D. from Stevens In- 
stitute of Technology, Hoboken. He was the author of many scien- 
tific treatises, and was the first investigator to prove the existence 
of gold in sea water. 

FRANCK Z. MAGUIRE, fifty years old, died last Saturday 
morning after a lofig illness at his home, in Baltimore, Md. He 
was an active member of Kane Lodge of Masons and the Lotus 
Club of New York. With offices in New York and London, he had 
a successful career in the financial world, and introduced several 
electrical patents abroad. Mr. Maguire is survived by a widow, 
Mrs. Maud B. Maguire, and a sister, Mrs. A. M. Hilliker, of Lans- 
cotton mills in the section surrounding are using the company’s 


PROPOSALS. 


VACUUM-CLEANING SYSTEM.—tThe office of the Supervis- 
ing Architect, Washington, D. C., will receive sealed bids until 
December 5, for the installation of a vacuum-cleaning system in 
the United States post office and court house at Columbus, O., 
in accordance with drawing and specification, copies of which may 
be had at the office of the superintendent, Columbus, O., or at the 
Supervising Architect's office. 

POST OFFICE, LEXINGTON, MO.—The office of the Supervis- 
ing Architect, Washington, D. C., will receive sealed bids until 
December 19 for the construction, complete (including plumbing, 
gas-piping, heating apparatus, and electric conduits and wiring) 
of the United States post office at Lexington, Mo., in accordance 
with drawings and specification, copies of which may be obtained 
from the custodian of site at Lexington, Mo., or at the Supervising 
Architect's office. 

POST OFFICE, ELLSWORTH, ME.—The office of the Super- 
vising Architect, Washington, D. C., will receive sealed bids until 
December 7 for the extension. etc. (including plumbing. gas piping, 
heating apparatus, and electric conduits and wiring), of the United 
States post office and custom house at Ellsworth, Me., in accord- 
ance with the drawings and specifications, copies of which may be 
obtained from the custodian at Ellsworth, Me., or at the Super- 
vising Architect's office. 

POST OFFICE, LEAD, S. D.—The office of the Supervising 
Architect, Washington, D. C., will receive sealed bids until De- 
cember 14 for the construction, complete (including plumbing, gas- 
piping, heating apparatus, electric conduits and wiring) of the 
United States post office at Lead, S. D., in accordance with the 
drawings and specification, copies of which may be obtained from 
the custodian of site at Lead, S. D., or at the Supervising Archi- 
tect’s office. 

NAVY DEPARTMENT SUPPLIES.—The Bureau of Supplies 
and Accounts, Navy Department, Washington, D. C., will open bids 
ən naval supplies on the dates given below. Bidders interested the e- 
in should make early application for copies of the schedule, giving 
the schedule numbers desired. Schedules can be obtained from 
the Navy Pay Office nearest each navy vard. Bids will be asked 
on the following supplies: 


Material Quantity Place of Schedule 
: Delivery No, 
Dat Cable, rubber-insu- 
as lated ..... cee eee 1,600 feet... Norfolk, Va........ 3053 
Nov. 22 Conductor, rat-tail..3.000 feet... Brooklyn, N. Y... 2056 
Ebonite ........006- 725 pounds, Washington, D. C. 2054 
Ventilating sets ....15 sets..... Brooklyn, N. Y.. 30356 
° Furnishing and jin- 
stalling generator ^ 9 
getgo pus e6 a0 Sew sais On as orien Newport, R. I..... 2051 
NEW PUBLICATIONS. 
PRACTICAL ELECTRICITY AND ENGINEERING.—Under 


this title the Practical Electricity Publishing Company, Chicago, 
lll., is publishing a practical electrical and miscellaneous engineer- 
ing magazine, the first issue of which, under date of November, 
has recently been distributed. The publication will be issued 
principally in the interests of the practical, non-technical man, and 
the first issue contains a number of well-written articles dealing 
with elementary engineering subjects. 

THE POLYTECHNIC ENGINEER.—The last issue of the Poly- 
technic Engineer, a book published annually by the undergraduates 
of the Polytechnic Institute of Brooklyn, contains a number of es- 
pecially interesting articles. Among those of particular interest to 
electrical men may be mentioned: Negative Track Feeders, by 
Samuel Sheldon; Dr. Robinovith’s Method of Resuscitation, by W. 
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B. Kouwenhoven; The Impedance of Single-Phase Induction Motors, 
by Erich Hausmann; and Hyperbolic Functions in the Solution of 
Transmission-Line Problems, by George B. Wilkins. 


RULES OF BOARD OF UNDERWRITERS.—The National 
Board of Fire Underwriters has issued the edition of 1910 of the 
following rule books: Construction and use of oxy-acetylene heating 
and welding apparatus; installation of sprinkler equipments: con- 
struction, installation and use of gasoline-vapor gas-lighting ma- 
chines, lamps and systems; construction, installation and use of 
acetylene gas machines, and for the storage of calcium carbide; 
construction and installation of gravity tanks; construction of 
valves, indicator-posts and hydrants for mill-yard use, 


CLASSIFICATION OF CONSTRUCTION AND OPERATING 
ACCOUNTS.—The National Electric Light Association has adopted 
a standard classification of coustruction and operating accounts 
for electric light and power companies and has recently issued, 
in book form, a complete report on this subject as compiled by 
the Committee on a Uniform System of Accounting. The report 
includes eight main divisions which are divided into fifty-seven 
sub-accounts. The main divisions are: Production: transmission: 
storage battery; distribution; utilization; commercial expense: 
new business and general expense. It is recommended by the 
Association that each company adopt the main eight divisions tor 
two reasons, namely, that uniform or standardized accounts con- 
trol the cost of operations and that comparisions of cost may he 
made with other companies having a similar standard classifica- 
tion of accounts. Those sub-divisions should be adopted which are 
best suited to the requirements of each individual company. 


NEW INCORPORATIONS. 


BAINBRIDGE, GA.—W. C. Cox and others have organized with 
$10,000 capital the Cox & Ball Supply Company, general machin- 
ery and electrical supplies of all kinds. B. 


CLEVELAND, O.—The Electric Appraisal and Inspection Com- 
pany has been incorporated with a capital of $10,000 by W. H. 
Hasselman, T. T. Quick, E. M. Fisher and J. J. Shipley. 

CHICAGO, ILL.—The Vohr Sales Company has been incor- 
porated with a capital of $2,500 to manufacture electrical. machin- 
ery and supplies. The incorporators are Dwight B. Cleaver, George 
L. Cragg and Max I. Rosenberg. 

TULSA, OKLA.—The Oklahoma Lightning Arrester and Electric 
Company has been incorporated with a capital stock of $10,000. 
The directors are George Stewart, Tulsa, A. B. Shawver, Grimes, 
Ia., and George M. King, Des Moines, Ia. 

SPRINGFIELD, ILL.—The Millar Electric Company of Chicago 
has been incorporated with a capital stock of $10,000 to manufac: 
ture and deal in electrical devices and machinery. The incorpora- 
tors are James R. Offield, Charles J. Schmidt and Frank R. a 
nap. | : 

NEW YORK, N. Y.—Articles of incorporation have been filed 
by the United States Arc Light Company of New York city. The 
concern has a capital of $5.000 and will deal in arc lights. The 


directors are John J. Cokeley, Brooklyn; E. J. Forhan and H. P. 
Jones, of New York City. T. 


DOVER, DEL.—The American Light, Heat & Power Company. 
with an authorized capital of $15,000,000, has been incorporated 
here. The company is to do a general utility business. The incor- 
porators are: Warren N. Akers, William J. Maloney and Millard 
G. Taylor, all of Wilmington. 

NEW YORK, N. Y.—The Kurtz-Poor Electrical Construction 
Company, of New York City, has been incorporated with a capital 
stock of $12,000. The concern will do a general electrical con- 
tracting and jobbing work. The directors are F. E. Gothier, N. E. 
Wiggins and E. Gresslee, all of New York City. T. 


NEW YORK, N. Y.—The International Construction Company. 
of New York, to build electrical railways, erect telephone and tele- 
graph lines, power supply works, etc., has been incorporated with 
a capital of $50,000. The directors are Max Miller, Alonzo G. 
McLaughlin and William Douglass, all of New York City. 


NEW YORK, N. Y.—The Wilkinson Steam Engineering Com- 
pany, of New York City, has filed articles of incorporation. The 
concern will deal in hardware and electrical equipment of every 
description and will also install plants for the generation of heat, 
light and power. The capital is $5,000 and the directors are James 


C. Hitchcock, Wilbur B. Wilkinson and Frederick Page, all of NeW 
York City. T. 


TOLEDO, O.—The Perfect Fireless and Electric Cooker ae 
pany has been incorporated at Toledo, with a capital stock 0 
$50.000. The incorporators are Luther D. Smith, W. A. Humphrey. 
C. F. Nighswander, M. C. Roth and E. R. Kirkendall. The concern 
will manufacture an electric fireless cooker at Fenton, Mich. - 
is expected to interest Toledo capital and a factory may be lo 
cated in this city. H. 

NEW ORLEANS. LA.—The charter of the Burke Electrical 
Company, Limited, capitalized at $15,000 has been filed at the Mo 
gage and Conveyance Office. The Company will conduct & jaan 
engineering and contracting business. Otto Maier, Thomas J. iy 
and James H. Brady are the incorporators, with Otto Maier h 
president, Thomas J. Burke, vice-president and general manager. 3 
James H. Brady, secretary and treasurer. 


- 
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INDUSTRIAL ITEMS. 


THE FOSTORIA GLASS SPECIALTY COMPANY, Fostoria, O., 
has distributed to the trade its decorative calendar for August. 

H. W. JOHNS-MANVILLE COMPANY, New York, N. Y., has 
recently, distributed its October and November number of the 
J-M Roofing Salesman, 

THE LEEDS & NORTHRUP COMPANY, Philadelphia, Pa., has 
issued a list of the recent purchasers of Leeds & Northrup temper- 
ature-measuring apparatus, 

H. T. PAISTE COMPANY, Philadelphia, Pa., has issued Num- 
ber 79 of Paistery. The new Paiste socket and a number of other 
sockets and cut-outs are listed. 


THE WESTINGHOUSE ELECTRIC AND MANUFACTURING 
COMPANY, Pittsburg, Pa., describes the Westinghouse auxiliary- 
contactor equipments in its Folder 4186, which has just been issued. 


THE ELECTRICAL ENGINEERS EQUIPMENT COMPANY, 
Chicago, Ill., is placing on the market an excellent line of power 
equipment specialties and is supplying the needs of some of the 
largest consumers in this line in the country. 


THE CENTRAL ELECTRIC COMPANY, Chicago, Ill., has is- 
sued a twenty-four-page booklet illustrating and describing a 
number of useful electrical novelties suitable for Christmas gifts 
for either children or grown-ups. The book is attractively pre- 
pared and well printed. : 


TEE ELECTRIC STORAGE BATTERY COMPANY, Philadelphia, 
Pa., describes in Bulletin No. 125, the installations of the ‘‘Chloride 
Accumulator” on the system of the Gulfport & Mississippi Coast 
Traction Company. Several views of the interior of the plant with 
the battery equipment are shown. 


THE D. & W. FUSE COMPANY, Providence, R. I., illustrates 
and describes in its Bulletin No. 114 a line of subway boxes 
for low and high-tension service. The Bulletin not only covers 
equipment for enclosed fuses, but also shows various combinations 
for connecting subway lines where fuses are not required. 


THE ELECTRO-MAGNETIC TOOL COMPANY, Chicago, Illl., 
has issued folders descriptive of its Model 5 electro-pneumatic ham- 
mer. This device, which was placed on the market a little more 
than a vear ago, has elicited a great deal of favorable comment, 
and a number of testimonials and the names of many users are 
included in the folder. 


THE NATIONAL INSULATOR COMPANY, Wellsburg, W. 
Va., has been incorporated with a eapital of $600,000 to take over 
the plant of the Riverside Glass Company, and to equip the same 
for manufacturing glass insulators. The incorporators of the 
Company are W. F. Baird, J. E. Inman, C. F. Louthaime and 
others, of Pittsburg, Pa. 


THE ROYSE ELECTRIC COMPANY, Indianapolis, Ind., an- 
nounces that a complete reorganization has taken place, and 
that on November 4 the holdings of the old company were trans- 
ferred to an entirely new management. The officers of the new 
company are: President, R. P. Oblinger; vice-president, H. E. 


Rasmussen; secretary, C. E. Kennedy; and treasurer, R. E. Mc- 
Gregor. 


THE AMERICAN CONDUIT COMPANY, East Chicago, Ind.. 
well known as the manufacturer of Bituminized fiber conduit for 
underground construction for electric light, telephone and railway- 
signal systems, has opened a Chicago office at 480 Monon Building, 
324 Dearborn Street. The office will be in charge of F. C. Smith 


and H. E. Gifford, both cf whom are well known in the conduit 
industry. 


THE AMERICAN ARC LAMP COMPANY, Kalamazoo, Mich.. 
recently issued Bulletin Number 44 on clusters and fittings for 
shop lighting. This bulletin replaces bulletins Number 40 and 
Number 42, and contains, together with descriptions, a number of 
illustrations of steel, porcelain-enameled units and clusters fitted 


With shock absorbers. Distribution curves for two of the clusters 
are given. 


THE CUTTER COMPANY. Philadelphia, Pa., has issued 
calendars for the electrical trade for the year 1911. Each page 
of this calendar is imprinted with a circuit breaker of a different 
type, together with a brief description of it. Attention is called 
to the booklet on the subject of the protection of electric motors 


and electric motor driven machinery, which was sent out about 
a month ago, 


ALLIS-CHALMERS COMPANY, Milwaukee. Wis.. describes 
in a recent publication a number of uses of compressed air for 
industrial purposes. These uses include cleaning machinery in 
machine shops, power houses and factories, and also the applica- 
tion Of the compressor sets in garages in connection with automo- 
biles. Several illustrations of the uses are shown, and the ma- 
chine and its arrangement are made prominent in these. 


THE PAWLING & HARNISCHFEGER COMPANY, Milwau- 
kee, Wis., announces that owing to the great increase of business 
on the Pacific Coast, and in order to serve better the interest of 
clients in that section, it has opened a branch office in the Wash- 
ington Building, Portland. Oregon. This office is in charge of 

- K. Morse. who for some years past has been a member of 
the engineering staff of the Company in the Milwaukee office. 
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ADOLPHUS BUSCH, PURCHASER OF AMERICAN DIESEL 
ENGINE COMPANY, St. Louis, has during the past two weeks 
made sales of his well known engine with the following: U. S. 
Naval Torpedo Station, Newport, R. I., electric power plant; Red- 
wood Falls Light & Power Co., Redwood Falls, Minn.; Thibo- 
daux, Louisiana, municipal plant; Rahr Brewing Co., Oshkosh, 
Wisconsin: Argentine War Ships, for port lighting sets, two on 
each ship. 


TRUMBULL ELECTRIC MANUFACTURING COMPANY, 
Plainville, Conn., recently published the Thanksgiving number of 
Trumbull Cheer, Two important changes are noted in this issue, one 
being the revision of prices and schedules on slate-facing fuse box 
and fuse clins, and another mentioning the adding of splicing blocks 
of the Company's line of moulding branch blocks. The Company 
has also mailed a price list of Trumbull iron service bosses with or 
without switches. 


PETTINGELL ANDREWS COMPANY, Boston, Mass.. dis- 
tributes in the November issue of Juice an interesting line of 
Christmas novelties. Such devices as miniature and candelabra in- 
candescent lamps, toy engines, motors, medical batteries, etc., are 
included. Another feature of interest is the series of wiring 
tables devoted to dimensions, resistance and carrying capacity of 
copper wires, and there are also the usual pages devoted to new and 
seasonable goods. 


THE TRIUMPH ICE MACHINE COMPANY, Cincinnati, O., has 
ready for distribution Bulletin No. 508, which calls attention to the 
practically unlimited field for refrigerating plants, the installation 
of which. through the central station, affords opportunity for 
increusing the day load. The bulletin contains illustrations and de- 
scriptions of recent installations of Triumph ice-making machinery 
and contains other interesting data which should prove of value to 
central stations desiring to build up a profitable day load. 


THE SCHUG ELECTRIC MANUFACTURING COMPANY, De- 
troit, Mich. is distributing its attractive booklet dealing with the 
well known Schug isolated electric lighting plants. These light- 
ing plants consist of a generator, completely equippec switch 
board and a storage battery and are particularly suitable for 
country and suburban residences, small hotels, theatres, etc. The 
plants are made in either portable or stationary types and in sizes 
ranging from generators of eighty watts capacity to 2,700 watts 
capacity. 


THE PACKARD ELECTRIC COMPANY, Warren, O., in Catalog 
No. 10, which is ready for distribution, describes its complete line 
of transformers. Of especial interest are the data on the lighting 
and power transformers, station and high-voltage transformers, 
Mazda sign and house lighting transformers, welding transform- 
ers and switchboard current and potential transformers. An in- 
teresting feature of the publication and one which should make it 
valuable to central-station companies is the chapter containing 
central station testing directions for making test on transformers. 


THE WESTINGHOUSE ELECTRIC AND MANUFACTURING 
COMPANY, of Pittsburg, Pa., has just issued its “Ad Book No. 
20,” offering newspaper copy to the central stations that are 
booming electrical appliances. The book contains a complete col- 
lection of very attractive and forceful advertisements covering 
the Westinghouse Company's lines of toaster stoves, disc stoves, 
irons, luminous radiators, air heaters, bell ringing transformers, 
and Cooper Hewitt rectifiers. The Company has also issued “Ad 
Book No. 21,” containing advertisements of the Company's general- 
utility motor. 


THE COLUMBIA METER COMPANY, Indianapolis, Ind., has 
mailed to its customers and other interested parties its Number 9 
revised price list for insertion in Type “D” bulletin. Attention ig 
called to the fact that these prices, while in effect from November 
1, do not affect any customers until the expiration of their yearly 
contracts. The Company has also mailed descriptive matter re- 
garding the Columbia rotating test meter for direct current. One 
of the notable features of this meter is its moderate price, as 
well as its accuracy. The instrument has an attachment for vary- 
ing speed, the advantages of which are fully explained in the bul- 
letin. This attachment is the Company's own invention and can- 
not be obtained on any other meter. 


* THE ALBERGER CONDENSER COMPANY, New York. N. 
Y.. recently distributed to the trade three catalogs of Wainricht 
heaters and accessories. Catalog Number 11 describes the Wain- 
right improved expansion joint, and calls attention to the com- 
pactness of this device and the desirability of its use. A number 
of illustrations and tables on prices and weights are included. 
Catalog Number 13 describes the Wainright water heaters for hot 
water service systems. A double page illustration shows, in an at- 
tractive manner, the complete installation of the water heating 
system. as well as the water heater in detail. The Company's 
water heaters, expansion joints, heat extractors and air coolers 
are all described. together with.numerous illustrations, in Catalog 
Number 14. 

THE GENERAL ELECTRIC COMPANY, Schenectady, N. Y., 
has issued several bulletins on the subject of lighting. One of 
these. Bulletin No. 4777, contains a large number of illustrations 
of the exterior and interior of buildings lighted by General Electric 
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Mazda and tantalum lamps. In addition to the illustrations there 
are data relative to the subject. Bulletin No. 4780 supersedes all 
previous bulletins on the Gem lamps. Several curves and tables 
are given. In Bulletin No. 4741 the series Mazda lamp is illustrated 
and considerable data proving the advantages possessed by this 
lamp over other incandescent lamps are included. The Bulletin il- 
lustrates also various styles of fixtures used in connection with 
street illumination, and contains considerable data of service to 
thoge interested in the subject. Folder B-3011, issued at the same 
time, uwescribes decorative lighting outfits for Christmas trees. 
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DATES AHEAD. 

Alabama Light and Traction Association. Annual meeting, An- 
niston, Ala., November 21-23. 

American Physical Society. Next meeting, Chicago, Ill, No 
vember 26. 

American Association for the Advancement of Science, and 
affiliated societies. Minneapolis, Minn., December 27-31. 

Chicago Electric Show. Coliseum, Chicago, Jll., January 7.21, 

Jowa Electrical Association. Annual meeting, Davenport, Iowa, 
April 19, 20 and 21. 


RECORD OF ELECTRICAL PATENTS. 


Issued (United States Patent Office) November 8, rg10. 


974,774. CARBONATING-MACHINE. Louis Caul, Cleveland, 
Ohio. Filed Dec. 15, 1909. A pump for forcing water into a 
mixing receptacle is driven by a motor, the circuit for which 
is completed when a faucet handle is turned to discharge the 
carbonated water. 

974,785. ELECTRIC INSECT-DESTROYER. William M. Frost, 
Eureka, Mont. Filed Feb. 5, 1910. Current is fed to parallel 
runs of wire through a tension device.. 

974,789. OZONIZER. David S. Henney, Newark, N. J. Filed 
Aug. 1, 1910. The apparatus for the production of ozone com- 
prises two similarly shaped open-end glass cylinders of dif- 
ferent diameters, each cylinder provided with openings in its 
wall near one end, each cylinder provided with a layer of foil, 
one of the cylinders being of a less size than the other and 
occupying an inverted position with relation to the other, the 
smaller within the larger, means for closing one end of the 
device, means for admitting air to the other end of the device, 
and an electrode within the inner vessel. 

974.800. SIGNALING SYSTEM FOR RAILWAYS. James A. Jones, 
Ward. W. Va., assignor of one-half to William Quick, Ward, 
W. Va. Filed Nov. 9, 1908. An electric block signaling 
system. 

974.802. SPARK-PLUG. Thomas C. Luce, Dalton, Mass., assignor 
to Luce Manufacturing Company, Dalton, Mass. Filed April 
29, 1909. A spark plug comprises a body portion having two 
contact rods extending longitudinally therethrough, and gen- 
erally parallel with each other, one of the rods being tilt- 
able in relation to the other and each being turnable on its 
longitudinal axis. 

974.812. PROCESS OF MAKING INCANDESCENT-ELECTRIC 
LAMP FILAMENTS. Herschel C. Parker, New York, N. Y., 
assignor to Parker-Clark Electric Company, New York, N. Y. 
Filed April 10, 1909. The process consists in flashing the fila- 
ment in an atmosphere containing olefiant gas and the oxy- 
chloride of chromium. 

974,824. SPARK PLUG. Elmer C. Rauch, Coeur d'Alene, Idaho. 
Filed Aug. 25, 1909. A guided, axially movable, spring-re- 
tracted electrode passes through a fixed annular electrode, the 
protruding end being bent over so as to make contact when 
an armature is attracted by an electromagnet which is con- 
nected at the other end of the device. De-energization of 
the magnet permits the spring to break the contact. 

974.833. BRUSH FOR DYNAMO-ELECTRIC MACHINES AND 
THE LIKE. Edmund O. Schweitzer, Chicago, Ill. Filed March 
5, 1909. The device comprises a brush having a chamber 
for lubricating compound, and a passage leading therefrom 
to the wearing surface, and spring means for forcing the lu- 
bricating compound from the chamber. 

974.838. RECEIVING APPARATUS FOR ELECTROMAGNETIC 
WAVES. Edwin H. Smythe, Chicago, Ill. Filed July 24, 1906. 
An electromagnetic wave detector comprises an electrolyte. 
and a cathode and an anode having a very small area and a 
relatively large area, respectively, exposed to the electrolyte. 

974,849. ELEVATOR-CONTROLLER. William D. Baldwin, New 
York, N. Y.. assignor to Otis Elevator Company. Jersey City, 
N. J. Filed Aug. 11, 1906. A hydraulic retarding device is 
electrically controlled. 

974,859. LIGHTNING-ARRESTER. William Butler, Lockport. N. 
Y. Filed June 13. 1908. Attachments for a horn arrester. 


974.864. RAILWAY-SIGNAL. Frank L. Dodgson, Rochester, N. Y.. 
assiznor to General Railway Signal Company, Gates, N. Y. 
Original application filed March 27, 1903. Divided and this ap- 
plication filed April 23, 1904. A semaphore mechanism in- 
cludes an electric clutch, ete. 

974.866. AUTOMATIC TELEPHONE SYSTEM. Alfred H. Dyson, 
Chicago, lll... assignor to Kellogg Switchboard & Supply Con 
pany. Filed Aug. 3. 1907. A locking circuit for each line 
serves, after initial operation, to continue a relay energized 
until its line is selected. 


974,920. TROLLEY-CATCHER. James R. Ricketts, Longbeach, 
Cal., assignor to Los Angeles Trolley Catcher Company, Los 
Angeles, Cal. Filed Sept. 15, 1909. Dogs are slidably mounted 
radially in a reel and when the reel moves faster than the dogs 
can move by gravity, a stationary abutment is engaged by one 
of the dogs. 

974,927. RECEIVING APPARATUS. Harry Shoemaker, Jersey 
City, N. J., assignor to International Telegraph Construction 
Company. Filed December 11, 1906. Renewed September 30, 
1910. A wireless receiving apparatus comprises a receiving 
conductor or circuit, an electrochemical wave-responsive de- 
vice associated therewith, a signal translating instrument, 
and means for impressing upon the wave-responsive device lo- 
cally generated high-frequency oscillations. 


974,930. ELECTRIC-LIGHT ATTACHMENT FOR GAS-LAMPS. 
Jason C. Stearns, Worcester, Mass. Filed January 31, 1910. 
An incandescent electric lamp is located with a parabolic re- 
flector placed above an acetylene gas burner which also has 
another reflector behind it. 


974,943. ILLUMINATED ANNOUNCEMENT AND DISPLAY SIG- 
NAL. Frank W. Wood, Newport News, Va. assignor to 
Charles Cory & Son, New York, N. Y. Filed June 17, 1908. 
An illuminated electric signal device. 


974,946. INCANDESCENT LAMP SOCKET. Reuben B. Benja- 
min, Chicago, Ill., assignor to Benjamin Electric Manufactur- 
ing Company, Chicago, IN. Filed March 4, 1907. A plug lamp 
socket. 


974,947. ELECTRIC-LAMP SOCKET. Reuben B. Benjamin, Chi- 
cago, Ill., assignor to Benjamin Electric Manufacturing Com- 
pany, Chicago, Ill. Filed April 11, 1907. Similar to the pre 
ceding. 


974,955. AUTOMATIC TELEPHONE SYSTEM. Alfred H. Dyson. 
Chicago, Ill., assignor, by mesne assignments, to Kellogg 
Switchboard & Supply Company. Original application filed 
November 13, 1906. Divided and this application filed Novem- 
ber 23, 1907. A call-recorder is included. 


974,963. ELECTRICAL PIANO. David J. Hauss, Aurora. Ind. 
Filed October 12, 1908. The mechanism comprises a casing 
and supporting member, a perforated sheet, a pair of sheet- 
feeding rollers rotatably supported upon the supporting mem- 
ber, a bar carried by the supporting member, a series of con- 
tact-fingers pivotally supported by the bar, a movable contact 
adapted to press the sheet into contact with the contact 
fingers, and a detachable bar carrying a series of spring 
fingers, the spring fingers resting upon the pivotal portion of 
the contact fingers in electrical contact with the contac! 
fingers. 


974,967. MAGNETO-ELECTRIC GENERATOR. Gottlob Honold. 
Stuttgart, Germany. Filed August 28, 1906. In combination 
with a dynamo-electric generator having means for producing 
a plurality of substantially equal maximum rates of chance of 
flux at alternately longer and shorter intervals, are ignition 
circuits arranged to be energized by said changes of flux. and 
two explosive engines having igniters within the ignition cr 
cuits and arranged in intersecting planes. 


974,982. CATENARY OVERHEAD SYSTEM FOR ELECTRIC 
RAILWAYS. William Andrew McCallum, Cincinnati, Ohio. 
Filed May 13, 1909. The trolley wire is suspended under @ 
supporting messenger wire by a continuous zigzag line hooke 
alternately to each. 


974,985. RECEIVING APPARATUS. Frederick W. Midgley, Jer 
sey City, N. J., assignor to International Telegraph Constr 
tion Company. Original application filed Jan. 26, 1906. 
vided and this application filed February 25, 1909. Renews 
September 30, 1910. There are a looped aerial conductor. 4 
pacity and inductance connected in this loop to form a PE 
circuit. the closed circuit forming a single path through a 
the inductance in series, a circuit in inductive relation wit 
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the loop, and a wave-responsive device and a condenser se- 
rially connected in the associated circuit. 


974,986. RECEIVING APPARATUS. Frederick W. Midgley, Jer- 
sey City, N. J., assignor to International Telegraph Construc- 
tion Company. Filed March 5, 1906. Renewed September 30, 
1910. Includes an adjustable tuning condenser. 

975,018. SAFETY DEVICE FOR ELEVATORS. Claude G. Car- 
penter, Findlay, Ohio. Filed September 27, 1909. The ele- 
vator controlling mechanism is operated by an electrically 
controlled lever. 


975,032. JUNCTION-BOX. Edwin T. Greenfield, Kiamesha, N. Y. 
Filed January 16, 1909. Has a wedge-operated screw closure. 


975,034. ARC-LAMP. Paul Hanisch, Cologne-on-the-Rhine, Ger- 
many. Filed September 15, 1908. Has electrodes oppositely 
downwardly inclined and crossed above their lower ends, 
and automatic means permit movement of one of the elec- 
trodes automatically to increase the feed in accordance with 
increased current strength. 


975,056. SPARK PLUG. William H. McNutt, New York, N. Y. 
Filed August 4, 1910. A spark plug comprises a multiperfor- 
ated metal cap or thimble forming a sparking terminal, and a 
second electrode inclosed by and insulated from this terminal 
and having one end in spark-forming relationship to the edges 
of a relatively large orifice in the foraminous thimble, the 
gap therebetween being of less than flame-passing width, and 
the other orifices in the thimble also being so small as to 
prevent the passage of flame therethrough. 

975,073. ELECTRICAL HAIR-SINGEING DEVICE. Ernest A. 
Roberts and Nels Laurence Johnson, Buhl, Minn. Filed Jan- 
uary 20, 1910. A projecting wire loop connects with wires 
passing through the handle of the device. 

975,090. ELECTRICAL COUPLING AND SWITCH. Reinhold H. 
Wappler, New York, N. Y., assignor to American Cystoscope 
Makers, Inc., New York, N. Y. Filed May 25, 1910. Circularly 
arranged contacts are made and broken by rotary movement. 

975,105. SEMI-AUTOMATIC TELEPHONE SYSTEM. Charles R. 
Austin, Longbeach, Cal. Filed April 30, 1907. A manually se- 
lected impulse transmitter automatically selects the subscrib- 
er’s line. 


975,107. ELECTRIC BAKING-OVEN. James I. Ayer, Cambridge. 


974,833.—CARBON BRUSH. 


and Horace B. Gale, Natick, Mass., assignors to Simplex Elec- 
tric Heating Company, Cambridge, Mass. Filed November 
11, 1909. An electrically heated oven inclosure has a baking 
chamber therein, a series of shelves spaced one above the 
Other, a heating chamber below and separated from the bak- 
ing chamber in the inclosure, electric heating elements in 
this heating chamber, a cool-air flue from one portion of the 
baking chamber opening into the lower part of the heating 
chamber, a hot-air flue extending upward from the upper por- 
tion of the heating chamber to the baking chamber, and 
means to regulate the temperature of the different shelves, 
consisting of air ports opening from the hot-air flue into the 
baking chamber over the respective shelves graduated in size 
SO as to present less area for the admission of air at the 
upper levels than at the lower levels. 


975,118. ELECTRICAL CONNECTOR. James J. Burns, Worces- 
ter, Mass., assignor to W. H. Leland & Co., Worcester, Mass. 
Filed November 23, 1908. The end of the wire of the conductor 
is held in a special clamping device. 


975,126. NERNST-LAMP BODY. Otto Foell and Max Harris, 
Pittsburg, Pa., assignors, by mesne assignments, to Nernst 
Lamp Company, Pittsburg, Pa. Filed November 11, 1908. There 
are an insulating base portion with lamp terminals, and a bal- 
last terminal and support strip mounted on the base, with 
ballast tube Support sockets mounted on the strip, and ballast 
tubes mounted in the sockets, and a spring terminal secured 


to the base portion and contacting with the base of each bal- 
last tube. 


975,149, AUTOMATIC GAS-FEED FOR VACUUM-TUBES. Daniel 
McFarlan Moore, Newark, N. J., assignor to Moore Electrical 
Co., New York, N. Y. Filed November 8, 1906. The flow of 
fas into the tube is governed by an electromagnetic device, 


974,927.—RECEIVING APPARATUS. 
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the action of which is controlled by a varying resistance 
which is regulated by the operative devices gf an aneroid man- 
ometer. 

975,165. FLAMING-ARC LAMP. Ralph Scott, Newark, N. J., as- 
signor to Scott Electrical Company, New York, N. Y. Filed 
June 21, 1907. Downwardly convergent electrodes project 
through a cup connected to which by slender depending stand- 
ards are arcuate iron cheeks or bars. 

975,175. ALARM-SYSTEM. Walter J. St. Onge, Elyria, Ohio, as- 
signor to The Dean Electric Company, Elyria, Ohio. Filed 
July 5, 1910. Removal of a key crushes a plate whereby a 
spring-pressed device is released and operates a switch to 
complete a circuit. 


975,186. BURGLAR-ALARM SASH-LOCK. Morris Wheeler, Chi- 
cago, Ill. Filed April 26, 1909. A contact spring is held by 
the window-frame casing. 


975,187. ELECTRICAL MECHANICAL PLAYER FOR MUSICAL 
INSTRUMENTS. John F. White, Pittsburg, Pa. Filed June 
ð, 1908. Rods are operated by solenoids. 


975,261. SAFETY-FUSE. Swan J. Leveen and Edward A. Martin, 
Rock Island, Ill., assignors to Trio Manufacturing Company. 
Filed December 4, 1907. A continuous strip extends through 
the case, and independently and loosely mounted contact 
plates are arranged at the ends of the case to receive the 
ends of the strip therebetween. 

975,277. PHOTOGRAPHIC METER-READER. Edward C. Pond, 
Petersburg, Va., assignor of one-half to Charles M. Patterson, 
White Plains, N. Y. Filed May 27, 1909. Renewed April 27, 
1910. Includes an electric lamp, etc. 

975,278. PHOTOGRAPHIC METER-READER. Edward C. Pond, 
Petersburg, Va., assignor of one-half to Charles M. Patterson, 
White Plains, N. Y. Filed April 30, 1910. Similar to the pre- 
ceding. 

975,302. TROLLEY. John Tari, East Columbus, Ohio. Filed 
August 14, 1909. A tandem wheel device with special guard 
features, etc. 

975,338. TELEPHONE SYSTEM. Alfred H. Dyson, Chicago, Ill., 
assignor to Kellogg Switchboard & Supply Company. Filed 
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975.107.—ELECTRIC BAKING OVEN. 


December 4, 1906. A telephone exchange system comprises 
a plurality of telephone lines, a plurality of selecting switches, 
each having access to the lines, a master switch for selecting 
and starting idle selecting switches to establish connections 
with calling lines, means for restoring the master switch to a 
definite position after each selecting operation, means actu- 
ated during the operation of an actuated selecting switch to 
free the master switch for further use, and means for permit- 
ting the further operation of the master switch during the 
use of the actuated selecting switch only in response to an 
additional call. 


975,346. TELIEEPHONE-DISINFECTOR. Benjamin Fulton Gard- 
ner, Chicago, Ill., assignor of one-half to S. R. Salinger, Chi- 
cago, Ill. Filed August 29, 1910. A telephone disinfector com- 
prises electrodes fixed in and insulated by the dielectric ma- 
terial of a mouthpiece and suitable means in the signal cir- 
cuit of a telephone to cause sparks to pass in the gap between 
the electrodes when the signal is operated. 


975,358. ELECTRICAL HEATER AND MANNER OF MANUFAC. 
TURING SAME IN THE FORM OF TEXTILES. Michel Hef- 
ter, St. Petersburg, Russia, assignor to Leonard J. Lewery, 
New York, N. Y. Filed February 1, 1910. An electric heater 
consists of woven filaments, the major part of the filaments 
being of nonconducting material, while the balance are con- 
ductors of electricity adapted to be heated by the passage of 
an electric current along them, such conducting filaments be- 
ing periodically brought to the surface of the fabric and float- 
ed over parts thereof. i 

975,359. KNITTED ELECTRIC HEATING-BODY. Michel Hefter, 
St. Petersburg, Russia, assignor to Leonard J. Lewery, New 
York, N. Y. Filed February 1, 1910. An electric heater con- 
sists of a fabric in which is incorporated a filament adapted 
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to conduct electricity and to be heated by the passage of a 
current thereof, the filament being incorporated into buc- 
cessive transverse sections of the fabric, such sections being 
separated by other transverse sections of the fabric not in- 
cluding the filament, and the filament being carried from one 
section into which it enters to the next along the edge of 
the fabric where it is left exposed. 


$75,386. METHOD OF PRODUCING METALLIC ARTICLES BY 
ELECTRODEPOSITION. Frank Iorns Gibbs, Birmingham, 
England. Filed February 23, 1909. A method of forming a 
rounded rim at an opening in a metal article consists in con- 
tinuing the prepared surface of the glass or pottery ware 
model to a definite line on the other side so that when the 
metal is electrodeposited thereon a rim will be formed around 
the top of the vessel from which the model can be removed, 
and oe filling in the rim with suitable material and making 
it solid. 

PATENTS THAT HAVE EXPIRED. 
Following is a list of the electrical patents (issued by the United 

States Patent Office) that expired November 14, 1910: 

508,472. FENDER FOR ELECTRIC CARS, ETC. Caleb N. Homan, 
Lawrence, Mass. 

508,482. ELECTRIC LAMP FOR BICYCLES. George Mayr, Brook- 
lyn, N. Y. 

508,493. METHOD OF REGULATING SELF-EXCITING ALTER- 
NATE-CURRENT ELICTRIC GENERATORS. Wiliam Stan- 
ley, Jr.. Barrington, Mass. 

608,518. ELECTRIC DOOR-OPENER. Harry T. Johnson, New 
York, N. Y. 

508.534. OVERHEAD SUPPORT FOR CONDUCTING-WIRES OF 
CLOTH-CUTTING MACHINES. Arthur K. Thyll, New York, 
N. Y. 

508,538. ELECTRIC-RAILWAY TROLLEY. James Chase, Roches- 
ter, N. Y. 

508.539. ELECTRIC-RAILWAY TROLLEY. Stephen D. Field, 
Stockbridge, Mass. 

508,551. BATTERY-ELEMENT. William Mills, Elizabeth, N. J. 


4$ 


975,148.--GAS FRED FOR VACUUM TUBES. 


508 559. ELECTRIC-LIGHTING SYSTEM. Theodore A. Willard, 
Norwalk, Conn. 

608.563. COMBINED MESSENGER-CALL AND TELEPHONE. 
George E. Christie, Paterson, N. J. 

508.578. CONDUIT FOR ELECTRIC RAILWAYS. Archibald J. 
Robertson, New York. N. Y. 

508.613. UNDERGROUND ELECTRIC CONDUCTOR. John C. 
Henry, Westfield, N. J. 

-508,614. RECORDER OF SPEED OF DRIVEN SHAFTS. John C. 
Henry, Westfield, N. J. 

508.615. ELECTRIC RAHWAY. John C. Henry, Westfield, N. J. 

508,616. ELECTRIC CAR-LIGHTING SYSTEM. John C. Henry, 
Westfield, N. J. - 

508,620. FIELD-MAGNET COIL AND METHOD OF MANUFAC- 
TURING SAME. Joseph Johnson and Caryl D. Haskins, Lynn, 
Mass. 

508,622. ELECTRIC-RAILWAY TROLLEY. Walter H. Knight, 
New York. N. Y. 

508,623. STAND FOR TESTING ELECTRIC-ARC LAMPS. Edward 

R. Knowles, Middletown, Conn. 

608,624. BRUSH-HOLDER FOR DYNAMO-ELECTRIC MACHINES. 
Edward R. Knowles, Middletown, Conn. 

508,625. SWITCH BOX FOR CONTROLLING ELECTRIC CIR- 
CUITS. Edward R. Knowles, Middletown, Conn., and Edwin 
H. Park, Millbury, Mass. 

508,626. STAND FOR CONTROLLING ELECTRIC CIRCUITS. 
Edward R. Knowles, Middletown, Conn. 

508.629. SAFETY CUT-OUT. Olof Offrell, Middletown, Conn. 

508,630. FILUID-PRESSURE DEVICE FOR CONTROLLING ELEC- 
TRIC MOTORS. Horace F. Parshall, Lynn, Mass., and John 
W. Darley. Jr., Baltimore, Md. 

508.632. ELECTRIC-ARC DISRUPTER. William R. Potter, Lynn, 
Mass. 

508.633. ELECTRIC-RAILWAY MOTOR. Edward D. Priest, Lynn, 
Mass. l 

508,634. MOUNTING ARMATURES FOR DYNAMO-ELECTRIC MA- 
CHINES. Edward D. Priest. Lynn, Mass. 

508,636. CONNECTOR FOR DYNAMO-ELECTRIC MACHINES. 
Henry G. Reist and Jonathan P. B. Fiske, Lynn, Mass. 

508.637. ARMATURE-CORE. Henry G. Reist, Lynn, Mass. 
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508,638. MEANS FOR REGULATING MULTIPHASE CURRENTS. 
Edwin W. Rice, Jr., Lynn, Mass. 

508,639. MACHINE FOR BORING OUT THE STANDARDS AND 
FIELD-MAGNETS OF DYNAMO-ELECTRIC MACHINES. John 
Riddell, Saugus, Mass. 

508,640. DEVICE FOR BORING SPHERICAL CAVITIES. John 
Riddell, Saugus, Mass. 

508,641. SWITCHBOARD FOR POWER-STATIONS. Albert L 
Rohrer, Lynn, and George W. Mansfield, Melrose, Mass. 

508,642. SEARCH-LIGHT. Albert L. Rohrer, Lynn, Mass. 

508,643. CONNECTOR FOR ELECTRO-MAGNET COILS. Martin 
O. Southworth, Lynn, Mass. 

508,644. BRANCH BLOCK FOR INCANDESCENT-LIGHTING CIR- 
CUITS. Alfred Swan, Schenectady, N. Y. 

508,646. SYSTEM OF ELECRICAL DISTRIBUTION. Elihu Thom- 
son, Swampscott, Mass. 

508, 647. ELECRIC-LIGHTING SYSTEM. Elihu Thomson, Swamp- 
scott, Mass. 

508,648. LIGHTNING-ARRESTER. Elihu Thomson, Swampscott, 
Mass. 

508,649. PROTECTION FOR THE INSULATION OF DYNAMO- 
ELECTRIC MACHINES. Elihu Thomson, Swampscott, Mass. 

508,650. ELECTRICAL TRANSFORMER. Elihu Thomson, Swamp- 
scott. Mass. 

508,651. CONTACT APPARATUS. Elihu Thomson, Swampscott, 
Mass. 

008,652. ELECTRIC CUT-OUT. Elihu Thomson, Swampscott, Mags. 

508,653. INSULATING COMPOSITION. Elihu Thomson, Swamp- 
scott, Mass. 

508,654. COOLING-TRANSFORMER. Elihu Thomson, Swampscott. 
Mass. 

508,655. ELECTRIC TRANSFORMER. Elihu Thomson, Swamp- 
scott, Mass. 

508,656. ELECTRIC-ARC LAMP. Elihu Thomson, Swampscott, 
Mass. 

508,657. REACTIVE COIL. Elihu Thomson, Swampscott, Mass. 

508,658. DYNAMO-ELECTRIC MACHINE OR MOTOR. Elihu 
Thomson, Swampscott, Mass. , 

508,659. LEADING-IN WIRE FOR INCANDESCENT LAMPS. Elihu 
Thomson, Swampscott. Mass. 

508,660. DETECTOR FOR ELECTRIC-CURRENT METERS. Elihu 
Thomson, Swampscott, Mass. 

508,661. ELECTRIC METER. Elihu Thomson, Swampscott, Mass. 

508,662. INDICATING APPARATUS FOR ELECTRIC CIRCUITS. 
Elihu Thomson, Swampscott, Mass. . 

508,665. FUSE-PLUG. Herbert C. Wirt. Boston, Mass. 

508,669. TROLLEY FOR ELECTRIC RAILWAYS. Norman C. 
Bassett, Lynn, Mass. 


' 508,672. SWITCH FOR ELECTRIC RAILWAYS. Edward M. Bent- 


ley. New York, N. Y. 

508,673. BRAKE APPARATUS FOR ELECTRICALLY-PROPELLED 
CARS. Francis O. Blackwell, New York, N. Y. 

508.674. RHEOSTAT. John B. Blood, Lynn, Mass. 

508,678. APPARATUS FOR TREATING FILAMENTS FOR INCAN- 
DESCENT ELECTRIC LAMPS. Henry D. Burnett, Lynn, and 
Samuel E. Doane, Swampscott, Mass. f 

508,680. ELECTRIC ELEVATOR. Arthur T. Chase, Cambridge, 
Mass. 


508,687. CLEAT FOR ELECTRIC WIRING. Frederic A. Duggan, 
Trenton, N. J. 


508,688. ELECTRICAL TRANSFORMER. Axel Ekstrom, Lynn, 
Mass. 


508,691. ELECTRIC-ELEVATOR CONTROLLER. Jonathan P. B. 
Fiske, Lynn, Mass. 

508,692. RHEOSTAT FOR CONTROLLING ELECTRICALLY-OPER- 
ATED DENTAL APPARATUS. Jonathan P. B. Fiske, Lynn, 
Mass. 

508,721. ALTERNATING-CURRENT MOTOR. John F. Kelly and 
Cummings C. Chesney, Pittsfield, Mass. 

508,743. ELECTRIC-RAILROAD TRACK CLEANER. Hugh O'Con- 
nor, Passaic. N. J. 

508,805. ELECTRIC BRAKE FOR RAILWAYS. Armand De Bovet, 
Paris, France. 

508,807. CONVERTER SYSTEM FOR ELECTRIC RAILWAYS. 
Charles S. Bradley, Yonkers, N. Y. 

508,829. TELEPHONE TRANSMITTER. Eloy Noriega, Mexico, 
Mexico. 

508,830. ELECTRIC TELEPHONE. Eloy Noriega, Mexico, Mexico. 

508,838. ELECTRIC DISTRIBUTION. Edwin W. Rice Jr., Swamp 
scott. Mass. : 

508,839. SYSTEM OF ELECTRIC DISTRIBUTION. Edwin W. Rice, 
Jr.. Swampscott, Mass. 

508,851. ELECTRIC BRAKE. Ernest B. Skinner, Ogden, Mich. 

508,871. ELECTRICAL CONTACT-MAKING DEVICE. William F. 
Z. Desant, New York, N. Y. 

508.880. ELECTRIC GENERATOR. Warren S. Hill, Hyde Park, 
Mass. 


508,887. ELECTRICAL CONDENSER. John F. Kelly, Pittsfield, 
Mass. 


508.898. SYSTEM OF ELECTRIC DISTRIBUTION. Walter S. 
Moody, Lynn, Mass. 

11,386. MULTIPLE SWITCHBOARD. Milo G. Kellogg, Chicago, MI. 

11.387. MULTIPLE SWITCHBOARD. Milo G. Kellogg. Chicago, Il. 

11.388. MULTIPLE SWITCHBOARD. Milo G. Kellogg, Chicago, Ill. 
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CONSERVATION OF THE COAL SUPPLY. 

Much has been written in this country in recent years 
in regard to the danger of exhausting our coal measures 
and regarding methods for husbanding the visible supply. 
The discovery of the immense coal fields of Alaska has 
made this question less momentous than it was formerly, but 
the problem is an ever-present one whose importance must 
become more accentuated as time rolls on. The question is 
now attracting attention in England as well as in this 
country, and the inaugural address of President S. Z. de - 
Ferranti.of the English Institution of Electrical Engineers, 
which is abstracted upon other pages of this issue, dealt 
with this question and its influence upon other conditions 
in England, such as the food supply and the better utiliza- 
tion of labor. 

Mr. Ferranti shows what an enormous waste exists in 
the use of coal in the multitude of small installations and 
household furnaces. The economies which could be obtained 
by the concentration of the generation of power in a few 
large central stations and the utilization of that power not 
only for the purpose of power supply, which is now com- 
mon, but for all purposes for which coal is now utilized, 
would decrease the consumption in that country by sixty 
per cent. The great advantage which would result from 
this condition does not reside alone, however, in the saving 
of coal, but in the attendant saving of labor and in the 
utilization of the by-products of the coal for fertilization 
and other purposes. It is probable that we do not generally 
realize the immense amount of labor which is entailed, in 
those parts of our country using soft coal especially, by the 
general diffusion through the atmosphere of smoke. In 
many large office buildings a corps of cleaners is kept 
constantly at work removing the deposits of soot which this 
condition entails, and a large part of the outdoor cleaning, 
painting of buildings, ete., is due largely to its presence. 
The total expenditure for removing these effects in every 
large city must mount up into the millions of dollars. 

But the most important attendant advantage in such a 
utilization of the coal would probably consist in the recov- 
ery of the fertilizer which would result from isolation and 
application of the nitrogen compounds which exist in the 
coal. This constituent of the coal represents a very small 


percentage of the total weight. Nevertheless when we con- 
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sider the enormous quantity of coal which is involved, tbe 
nitrogen products which can be recovered in the form of 
sulphate of ammonia would represent a very valuable asset 
to our farming interests. The utilization of this material 
on our agricultural land would serve to prevent the general 
degeneration in the quality of farm land which is at pres- 
ent so almost universal in this country. It would be well 
for us to consider more earnestly this question, and al- 
though we are not so concentrated as our English brethren 
and would probably have to deal with problems involving 
the transmission of energy over much longer distances, it 
would nevertheless seem that this is the ultimate ideal to 
Which we should look forward. 

It is encouraging to see that Mr. Ferranti does not 
regard this ideal as a thing hopelessly out of reach, but 
considers it as a condition towards which England must 
naturally grow. Mr. Ferranti has always been distinguished 
for his foresight and when a man of his type can look upon 
such a realization as a possibility in the near future, it 
behooves us in this country to consider whether such a thing 
is not also possible here and to make every endeavor to 


direct our progress in this direction. The conservationist 


should take hold of this matter with optimism and new cour-. 


age on finding that sueh an authority as Mr. Ferranti does 
not consider these considerations as visionary and idle 
dreams. 

One aspect of the conservation of coal which is not 
touched upon by Mr. Ferranti, but which is of vast impor- 
tanee in this country, relates to the utilization of the enor- 
mous deposits of lignites which are easily available. Over 
150 million acres in the United States proper are underlain 
hy beds of lignite and it is believed that about one-half of 
the coal beds of Alaska are of this deseription. This low- 
grade coal has been considered worthless for steaming pur- 
poses, but the use of a gas producer renders it available for 
power production, with such efficiency that it has been 
elaimed that a ton of lignite utilized in the producer makes 
available more energy than a ton of high-grade coal burned 
under a boiler. 

In North Dakota alone the Geological Survey reports 
lignite fields of an area several times as great as the coal 
fields of Pennsylvania. This brown lignite is being utilized 
for steaming purposes in the power plant of the Williston 
project by the Reclamation Service, a special furnace having 
heen designed for this purpose. Favorable results are re- 
ported, and the fuel is being utilized with fair economy. 

LAMP EFFICIENCY AND TEMPERATURE. 
Attention was called in these columns last week to a 


simple experiment for demonstrating that a carbon filament 
is at a higher temperature than a tungsten filament, when 
burning at the same efficiency. From this it was argued that 


the metal filament must be radiating selectively, and rela- 
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tively more intensely in the visible part of the spectrum, 
since otherwise it would have to be just as hot as the carbon. 

Objection may be raised, and quite properly, to this de- 
duction, on the ground that it is the apparent temperature 
(sometimes called ‘‘black-body temperature,’’ or tempera- 
ture which a black body must have to give the same optical 
effect), and not necessarily the true temperature, which is 
higher for the carbon. That is to say, if both materials 
gave spectral energy curves of the same shape, but with the 
intensity of radiation everywhere about three times as great 
for the carbon as for the metal filament, the observed result 
might be obtained with both filaments at the same real tem- 
perature. While this condition of affairs is most unlikely, 
and indeed may be shown to be not the case, its possibility 
makes the attempted demonstration inconclusive. Other 
proofs are at hand, however, which show conelusively that 
the radiation from the metal filaments is more selective than 
that from carbon, that is, their radiation is less like that of 
a black body. Among these are the experiments of Dr. W. 
W. Coblentz, cited last week, and those of Dr. E. P. Hyde, 
by entirely different methods, given in a paper presented to 
the Franklin Institute of Pennsylvania, and published in its 
Journal for June and July of this year. 

Further confirmation is afforded by the experiments of 
Mr. W. E. Forsythe, reported in a paper presented at the 
recent meeting of the American Physical Society and ab- 
stracted in this issue. Measurements were made of the actual 
temperature and of the efficiency (candlepower per watt), 
and it is shown that for the same efficiency the carbon has 
the higher temperature, while for the same temperature the 
metal filaments give higher efficiency. When operating un- 
der rated conditions the metal filaments are at higher tem- 
peratures than the carbon filaments, so that the better com- 


mercial efficiencies are due in part to selective emission and 


in part to a higher working temperature. It is to be noted 


in these curves that tantalum shows better characteristics 
than tungsten, that is, higher efficiency at the same temper- 
ature or lower temperature for the same efficiency. This 
does not agree with the work of Hyde, which showed tung- 
sten more selective than tantalum. 

Mr. Forsythe presents another series of curves in which 
the efficiencies are taken as the ratios of the energies in the 
visible and the total spectrum. That these curves differ from 
those based upon photometrie measurements is evidence that 
the eye is not equally affected by equal amounts of energy in 
the different parts of the spectrum, and furthermore that 
the distribution of energy from the several sources at the 
same temperature is not the same throughout the visible 
spectrum. That the sensibility of the eve varies with wave 
length is almost axiomatic and sensibility curves are well 
known. That the distribution of energy from the several 
sources is different, points once more to a difference in se- 
leetivity for the emitted radiation. 
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ORNAMENTAL STREET AND BOULEVARD LIGHTING. 

That we have been deficient in both the quality and 
quantity of our publie lighting of streets and boulevards 
has long been established by comparison with European 
standards. That we are making a brave effort to improve 
conditions is evident from the great number of ornamental 
lighting installations that have been made in our cities 
during the last few years. But it is also evident that we 
have made some mistakes in this direction, which is not 


surprising, however, in view of the youth of the movement 
for better lighting. 

This movement for better and more attractive lighting 
has found its strongest expression in the almost countless 
installations of tungsten cluster lighting, particularly in 
the central and western cities of our country. It is in 
connection with such installations that frequent errors 
have been made. The most grievous one is the irregular 
spacing of the lights, due to leaving the matter almost en- 
tirely to the option of the owners or tenants of the build- 
ings along the street. Most of the ornamental street light- 
ing that has been done in this country has been through 
the initiative of the more enterprising merchants and of 
the lighting companies. These deserve great credit, for 
by their co-operation the pioneer work has been done. On 
the other hand, the public deserves censure for taking no 
active part in such a great public improvement. Its negli- 
gence is notoriously common. 

Ornamental street lighting is not distinctively a pri- 
vate undertaking, such as electric sign lighting, which 
is almost exclusively for advertising purposes. The side- 
walk is a part of the public street and should be kept free 
for the publie’s use. The only posts located along the 
eurb-line should be for publie-utility purposes, such as pub- 
lic lampposts, trolley poles, publie guide posts, ete. The 
primary object of all street lighting is the illumination of 
the street, which is a publie function and should be done 
at public expense. If, incidentally, by making it partieu- 
larly attractive, it has an advertising value to the mer- 
chants or property owners of the street, they may justly 
be called upon to bear a part of the expense in proportion 
to that advertising value. This should be done by special 
assessment levied legally and equitably upon those bene- 
fited. Thus more funds become available for the improve- 
ment and it can be made more effective and Leautiful. 

As an example of what may be done when a public 
body takes proper hold of a lighting proposition is the 
new lighting of Michigan Bouelvard in Chieago, which is 
described on other pages of this issue. The distinctive 
design of the lighting is in conformity with the principles 
of illuminating engineering and. the requirements of the 
artist. It is safe to say that if the ornamental lighting had 
been left to the property owners, the effect could not have 


been nearly as splendid. 


ELECTRICAL REVIEW AND WESTERN ELECTRICIAN 1121 


MOTOR-DRIVE IN A TANNERY. 

The ever-increasing number of industrial establishments 
installing electric generators, transmission systems and mo- 
tors for driving and lighting in their plants is attracting 
much attention. The advantages of electric power over other 
svstems is too well known to warrant argument. The flexi- 
bility, convenience and economy of electric drive are proven 
advantages which should make for its substitution in a great 
many existing steam plants and be given a place of promi- 
nence in the consideration of the equipment of contemplated 
plants. 

On other pages of this issue there appears a description 
of an installation of electrical equipment in the tannery of 
the N. R. Allen’s Sons Company, at Kenosha, Wis. When 
this company was considering the installation of electric mo- 
tors for operating its machines, the many advantages offered 
by this method of drive were carefully considered. Jn an 
establishment the size of this tannery, which covers many 
acres, the distances to be traversed by transmission machin- 
ery are very great. Using steam power with the prime 
movers installed in a central location entails the use of long 
lines of shafting, together with heavy belts for transmitting 
power. It is evident that the losses in shaft bearings, slip- 
ping, ete., would be very great. 

By the substitution of electric power in this plant, which 
formerly was supplied from three separate steam plants, it 
became possible to eliminate one-third of the shafting and 
one-third the belting formerly in use and it is estimated that 
the power loss in friction has been reduced two-thirds. 

One of the chief sourees of economy in employing elec- 
trie power is the centralization of the sources of supply. A 
central power plant can be used where all the power is gen- 
erated in large machines of high efficiency and under the 
supervision of a minimum number of attendants. Such a 
plant may be located in a position best suited for receiving 
fuel and water. 

At the Allen tannery the generating equipment is di- 
vided between two of the old power houses which formerly 
housed the steam equipment. These are of a size which only 
permits the installation of a single unit in cach. The local 
conditions here evidently did not favor a single generating 
station unless an entire reconstruction should be attempted. 
To obtain the economy of centralization would in this case 
require a much larger investment in the plant. 

One advantage of decentralized power generation is the 
independence of the generating units. In case of fire or dis- 
abling accident in one station the other may then continue to 
operate, and carry at least a part of the load of the-disabled 
station, thus avoiding a complete shutdown of the buildings 
supplied from the latter. In this ease, no provision has heen 
made for such a transfer of load, and it would seem worth 
while to connect the two systems at some point by power 


cables. 
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RECENT ELECTRICAL DISCOV- 
ERIES. 


ADDRESS BEFORE CHICAGO ELECTRIC CLUB. 


‘Recent Electrical Discoveries’’ was 
chosen as the topic of a very interest- 
ing address delivered by Prof. Robert 
A. Millikan, of the University of Chi- 
cago, before the Chicago Electric Club, 
at the regular weekly meeting of that 
organization on Wednesday, 
ber 23. 

Before entering into a discussion of 
the reeent discoveries in the electrical 
industry, Professor Millikan classified 
the men constituting the personnel of 
the industry into two divisions—one 
division comprising the men who carry 
on purely academic research work and 
the other division comprising the men 
who apply the results obtained by the 
former to commercial practice. Both 
of these divisions are closely allied, ac- 
cording to the speaker, who said that 
the men carrying out the research work 
strive for results regardless of the ma- 
terial benefits which might result while 
the men identified with the commer- 
cial end of the business had to cease 
their efforts when the dividends 
ceased. However, it is very frequently 
true that discoveries only open up new 
channels of thought which are at some 
later date developed to the state where 
they become of value from a commer- 
cial standpoint. 

Professor Millikan then classified the 
most recent electrical discoveries, ac- 
cording to the academic rather than 
commercial value. The first mentioned 
was the discovery of electric waves by 
Hertz. This discovery resulted from 
ideas created by Maxwell and illus- 
trated the point previously made by 
the speaker. 

The second group of discoveries were 
those of the X-ray and radioactivity. 
The third was evidence brought ‘to 
light in 1903 tending to prove that 
mechanies and electrodynamics were 
closely related. The fourth discovery 
ciscussed by the speaker was of the 
atomie structure of electricity. Pro- 
fessor Millikan stated that researches 
of the last four years tend to prove 
that electricity is something which is 
made up of elementary particles. 

That these theories are true is clear- 
lv evidenced, according to the speaker, 
by experiments carried out in the 
laboratories of the University of Chi- 
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cago. Apr account of these experi- 
ments was presented by the speaker 
in a paper read before the American 
Electrochemical Society at its mecting 
in Chicago last October. An abstract 
of this paper appeared in the ELEC- 


TRICAL REVIEW AND WESTERN ELEC- 
TRICIAN for October 22. 
In conclusion Professor Millikan 


stated that the elementary charge is a 
constant and that it is possible to ac- 
count for the mertia’ of an electron by 
electromagnetic considerations. One 
significant result evidenced by the ex- 
periment carried on is that electricity 
has a granular structure. | 

Following the address of Professor 
Millikan brief remarks were made by 
Francis B. Badt, Prof. E. H. Freeman, 
Kempster B. Miller, Edward N. Lake 
and A. A. Gray. 

At the meeting of the Club on 
Wednesday, November 16, Fletcher 
Dobyns delivered a very interesting 
and instructive address on ‘‘ Lessons 
from the Recent Election.’’ For the 
general improvement of political con- 
ditions Mr. Dobyns advocated, in addi- 
tion to the already existing Australian 
ballot, direct primary act and general 
registration, a corrupt practices act, 
state-wide civil service and the initia- 
tive and referendum. A general dis- 
cussion ensued which was taken part 
in by Thomas G. Grier, Donald M. Car- 
ter and Max W. Zabel. 

6-0 _____- 

Paris Suburban Lines to Electrify. 

Electric traction is to be used on the 
western suburban lines running out of 
Paris, France, and the roads are to be 
rehabilitated. 

The engineers of the West lines, 
which now belong to the Government, 
having been taken over by the latter 
quite recently, have drawn up a proj- 
ect which has considerable interest 
owing to the great amount of passenger 
traffic to be handled. They claim to be 
able to transform the whole of the west 
suburban system centering at the St. 
Lazare depot for about $20,000,000 and 
to make the proper accommodations at 
the depot itself for $2,000,000. This 
depot serves no less than 70,000,000 
passengers yearly, in which the sub- 
urban traffic figures for 50,000,000, and 
this traffie increases regularly at the 
rate of a million a year. 

Some of the suburban lines run a 
great number of trains per day; for in- 
stance, there are no less than 218 trains 
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on the Versailles line and 213 on the 
St. Germain line. Such a great num- 
ber is not absolutely necessary for the 
traffic. The steam trains are run at 
slow speed, from fifteen to thirty miles 
an hour, and 150 locomotives and 1,400 
cars are needed. These, however, run 
empty or lightly loaded when at the 
middle or the end of the trip when in 
the suburbs. Statistics show that only 
eighteen or twenty per cent of the’ 
seats are occupied in the total trip, so 
that much useless rolling stock has to 
be transported. The great congestion 
of traffic in the lines starting from the 
depot through town is due to the fact 
that these lines, of which there are too 
few, lie in a lower level and between 
walls which cannot be moved. 

The use of the zone system is one of 
the features of this electrification and 
it is claimed that for the same price 
there can be run three times the pres- 
ent number of train-miles. The trunk 
lines will have entirely separate tracks, 
according to the English method, and 
the suburban lines are to be separated 
into three zones. Each zone has sepa- 
rate trains which do not stop in the 
interior zones. Thus the number of 
trains will be reduced. A three-minute 
service like that used on the city sub- 
way will be adopted for the first part 
of the inner zone. 

—_—_»--e—___—_ 
Indiana Trolley-Guard Investigation. 

With a view to finding the exact 
state of affairs on the interurban rail- 
ways and in order that it may arrive 
at some conclusion regarding the best 
type of trolley guard, the Indiana Rail- 
road Commission has issued a set of 
questions to interurban railway man- 
agers. 

The questions relate to the style and 
number of guards used and the num- 
ber of protected and unprotected cross- 
ings. Inquiries are also made as to the 
opinion of each company regarding 
these devices. 

—— eeo 
Du Pont Subway Cars for Cleveland. 

At the recent election in Cleveland, 
O., the city decided by a referendum 
vote to give a 75-vear franchise for 
the operation of a subway system us- 
ing the Du Pont car, described in the 
ELECTRICAL REVIEW AND WESTERN 
ELECTRICIAN for September 24. 

The franchise contains profit limi- 
tations and a provision for city owner- 
ship at the end of the term of years. 


— | 
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S. Z. de Ferranti. 

The subject of this sketch, Sebastian 
Ziani de Ferranti, whose memorable 
presidential address delivered to the 
Institution of Electrical Engineers of 
Great Britain, on November 10, on the 
subject of the conservation of coal, and 
the incidental suggestions which are 
naturally brought to mind in summing 
up these questions of conservation, ap- 
pears on other pages of this issue, is 
in many ways a remarkable man. 

Mr. Ferranti was born at Liverpool, 
England, in 1864. He was 
educated at Hempstead 
School, St. Augustine’s Col- 
lege, Ramsgate, and Univer- 
sity College, London. At 
an early age Mr. Ferranti 
displayed capacity for ma- 
chine design, and when be- 
tween ten and twelve years 
old he produced original 
sketches which showed an 
extraordinary grasp of de- 
tai. He turned his atten- 
tion to electrical engineer- 
ing work about 1877, and 
while at Ramsgate designed 
among other electrical ap- 
paratus, an arc lamp very 
similar to the Brush clutch 
lamp. When fourteen years 
old he constructed his first 
dynamo, and this also bears 
a remarkable resemblance to 
the Brush machine, although 
Ferranti had never seen this 
apparatus. It seems hardly 
possible that one so youth- 
ful could have acquired so 
much information respecting 
the then little understood 
subject of electricity, but 
the chronicle is nevertheless 
true, and although Mr. Fer- 
ranti has shown remarkable 
qualifications in later years, his work 
as a boy stands out very prominently 
and almost epochal insofar as develop- 
ment in the electrical industry is con- 
cerned. 

When he was fifteen years old, Mr. 
Ferranti began a twelve months’ 
course at University College. Very 
soon after this he gained permission 
of the superintendent of the Kings 
Cross Electric Lighting Station, then 
operated by Crompton & Company, to 
go on the practical shifts with the men, 
and in this way he greatly stimulated 
his desire for this work, and added to 


his fund of information. He made his 
first practical working start, however, 
in the employment of Siemens Broth- 
ers & Company, at Woolwich, during 
the period when the Mackey-Bennett 
submarine cables were being made for 
the Commercial Company. Shortly after 
this experience, when seventeen years 
old, Mr. Ferranti was placed in charge 
of the erection and running of a tem- 
porary lighting plant at Wolverhamp- 
ton. About the same time he made a 
series of experiments at Kings College 


SEBASTIAN Z. DE FERRANTI, 
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on electric furnaces for Sir Wilham 
Siemens, and later on conducted the 
initial tests on the secondary battery 
then being introduced in England by 
Mr. Faure. In short, Mr. Ferranti’s 
career has been one of continual effort 
and achievement. The Ferranti ro- 
tary-field motor, the continuous-cur- 
rent meter, and the Thompson-Ferranti 


alternator are all historical evidences 


of this man’s ingenuity. 

About 1883, Sir Coutts Lindsay, 
president of the Grosvenor Gallery, de- 
eided to adopt the Gaulard and Gibbs 
transformer system of distribution, 


which was then coming into vogue. 
The system was highly successful, and 
led to the taking on of a considerable 
extension of the plant, and Mr. Fer- 
ranti was selected to engineer these 
extensions. The series system was 
changed into a parallel system, the 
Siemens alternators were rearranged, 
switchgear designed and erected, and 
measuring instruments introduced. The 
London Electric Supply Corporation 
succeeded the Grosvenor Gallery Com- 
pany, and soon some 36,000 lamps were 
connected up, all supplied 
with current from machinery 
erected in basements of 
buildings adjacent to the 
gallery. 

The extension of the serv- 
ice ultimately made expedi- 
ent the construction of a 
new plant at Deptford. It 
was here that Mr. Ferranti 
carried out some notable 
ideas in installation, work- 
ing in opposition to the reg- 
ulations of the Board of 
Trade, and contrary to the 

opinions of the best in- 
formed electrical men of the 
day. The project at Dept- 
ford was designed to supply 
2,000,000 lamps with 10,000 
horsepower in generators, 
and a 10,000-volt distribut- 
ing system. There were 
eight miles of distribution, 
with transformer stations 
built en route, stepping the 
current down to 2,400 volts. 
In spite of the almost insup- 
arable difficulties and the 
entire lack of information in 
many directions, the work 
was carried out successfully, 
with Mr. Ferranti giving his 
personal attention to the 
most trivial details, and the accom- 
plishment stands as a monument to his 
ability as a constructor. 
eoo 
Pennsylvania Station Opens. 

The Pennsylvania station in New 
York was opened to the public on Sun- 
day, November 27. 

etme 

At the meeting of the Chicago Signal 
Club, Monday evening, November 28, 
the following subjects were discussed : 
‘‘Shunt vs. Series,” ‘‘Fouling Cir- 
cuits for Switches” and ‘‘Protection 
Against Foreign Current.” 
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Generation of Electricity in the Larg- 
est Steam-Driven Station. 


At a meeting of the Lewis Institute 
Branch of the American Institute of 
Electrical Engineers, which was held 
on the evening of November 23, and 
attended by over 500 persons, W. L. 
Abbott, chief operating engineer of the 
(Commonwealth Edison Company, de- 
livered a very interesting illustrated 
lecture on ‘‘The Manufacture of Elec- 
tricity in the Largest Steam-turbine 
Station in the World.” 

Mr. Abbott called attention to the 
rapid development and great import- 
ance of the central-station industry. 
The supply of electricity is now such 
an every-day matter that its genera- 
tion is expected to be absolutely re- 
liable at all times and the plants must 
be so designed as to meet every con- 
eeivable demand. He illustrated the 
character of the modern central sta- 
tion by citing the conditions at the 
vreatest of them, the Fisk Street sta- 
‘ion of the Commonwealth 
Company. 


Edison 


A modern power house such as this 
is largely a place in which coal may 
be handled, burned and its refuse dis- 
posed of in great quantites. Therefore, 
the facilities for storing, unloading, 
handling and burning of the coal form 
a very important feature of the entire 
equipment. At the Fisk Street plant, 
for instance, of the 300 operatives em- 
ployed, nearly half are engaged in Op- 
erating the apparatus which handles 
the coaln No manual labor is used in 
this connection. Cars are unloaded by 
merely opening the bottom, if the car 
is of the bottom-dump type, or by 
means of an overhead crane with a 
clamshell bucket, which has a capacity 
for scooping up two tons of coal at 
a time, and unloads a car at a cost of 
about two cents per ton. If the coal 
is of the lump variety, it is run through 
a motor-driven crusher, as the stokers 
are arranged for burning screenings 
and other fine coal. 

The boilers are rated at 500 horse- 
power each, but ordinarily develop 
about 800 horsepower, and when run- 
ning at this rate each consumes about 
two tons of coal per hour. At the Fisk 
Street plant there are eighty boilers. 
When working at normal capacity 
there is consumed in the entire station 
about two and one-half tons of coal 
per minute, evaporating about 1,700 
tons of water, and discharging from 


particular 
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the five stacks sixty-two tons of waste 
gases and heated air per minute. 

_ After tracing the development of the 
steam turbine, Mr. Abbott showed that 
this type of prime mover has practi- 
cally replaced the steam engine for all 
large-capacity service such a modern 
power plant requires. He described 
the action of the Curtis turbines used 
in the plant under discussion, ealling 
attention to the great 
weight of the vertical shaft, which is 
about seventy-five tons, and is sup- 
ported upon oil step bearings. 

Taking up the generator, Mr. Ab- 


bott analyzed its function and showed’ 


how the switchboard operator controls 
not only the action of the generators, 
but also the multitude of oil switches 


THEODORE 


N. VAIL. 


which are associated with the various 
transmission lines. He illustrated 
very clearly the enormous power in 
one of these generating units and the 
disastrous consequences of a short cir- 
cuit on the machine. 

In conclusion he called attention to 
some interesting data of the Common- 
wealth Edison Company’s business as 
heing typical of what the modern cen- 
tral-station industry represents. The 
total investment is $68,000,000, the 
pay roll is $6,000 a day, coal bill is 
$3,700 a day, taxation and special com- 
pensation to government bodies 
amount to $3,000¢a dav. There is an- 
nually added to the capital investment 
for increase of plant from $6,000,000 
to $7,000,000. As the rates of the eur- 
rent supply are steadily going down, 
the need for efficiency in generation 
and reduction of operating costs and 
other charges becomes greater. 
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Theodore N. Vail Made President of 
the Western Union Telegraph 
Company. 

Col. Robert C. Clowry, president of 
the Western Union Telegraph Com- 
pany, has tendered his resignation to 
the board of directors, and Theodore 
N. Vail, president of the American 
Telephone & Telegraph Company, 
which controls the Western Union, has 
been appointed to fill the vacancy. 

Mr. Vail was one of the active spirits 
in Washington, D. C., with Professor 
Bell and Gardner Hubbard who devel- 
oped the telephone industry. For sev- 
eral years he was interested in the 
early organization of the telephone 
business, and as general manager of 
the American Bell Telephone Company 
he laid out the plans for the perma- 
nent organization. He gave up active 
participation in the telephone business 
to become engaged in railway and 
electrical enterprises in Europe and 
South America. He inaugurated the 
street-railway system of Buenos Aires, 
and developed power-transmission serv- 
ice in neighboring states. These enter- 
prises being carried to a high degree 
of success, he disposed of his interests 
to South American and European cap- 
italists in 1907, when he became presi- 
dent of the American Telephone & 
Telegraph Company. 

When plans for the control of the 
Western Union Telegraph Company 
by the American Telephone & Tele- 
graph Company were ‘consummated 
over a year ago, Mr. Vail announced 
that the ‘object of the acquisition of 
the stock of the Western Union was to 
increase efficiency which would mean 
cheaper service.” This policy has 
been materially carried out, as is evi- 
denced by the inauguration of “night 
lettergrams,’’ co-operation between 
telephone and telegraph stations for ex- 
pediting of service, and a general im- 
provement in the handling of hoth 
telephone and telegraph traffic. 

Colonel Clowry became president of 
the Western Union Telegraph Company 
upon the retirement of Gen. Thomas T. 
Eckert on March 12. 1902. He started 
at the lowest step of the telegraph busi- 
ness fifty years ago as a messenger. and 
graduated to the key by his alertness 
and skill in doing things well. He 
rose by successive steps to occupy the 
position of vice-president, from which 
he was clected to the presidency. He 
will continue as a director and a mem- 
her of the executive committee. 
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Electricity in the Tanning Industry. 


~ 


An installation of electrical equip- 
ment in an industrial establishment 
that is of more than passing interest 
has recently been completed at Keno- 
sha, Wis., in the large sole and harness 
leather tannery of the N. R. Allen’s 
Sons Company. 

The Allen tannery, said to be the 
largest of its character in the country, 
comprises a group of twenty-three 
buildings covering an area of many 
acres. As the average height of the 


losses in the shaft bearings and in the 
ship of belts are very great. 

Realizing these points, the Allen Com- 
pany some time ago began changing 
the method of driving its machinery 
from that of separate engines and 
shafting to a central generating station 
with electric transmission to motors. 
In some places these motors drive indi- 
vidual machines and in other cases 
drive groups of machines. As most 
tannery apparatus operates at compara- 
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Description of the Electrical Installation in a Large Tannery at Kenosha, Wis. 


while the machinery in the southern 
group is still driven by means of sepa- 
rate engines and shafting. 

Generating equipment for supplying 
power to the motors in the various 
buildings comprising the central and 
northern groups is divided between 
two of the old power houses. 

Power plant No. 1, which furnishes 
current for the buildings in which har- 
ness leather is tanned contains a 2,405- 


ampere, 240-volt, sixty-eyele three- ° 


GENERAL VIEW OF ONE OF THE POWER PLANTS, ALLEN TANNERY, KENOSHA, WIS. 


building is three stories some idea of 
the size of this plant may be gained. 
When the Allen Company was con- 
sidering the proposition of electric 
drive, the many advantages offered by 
this method of power transmission 
Were carefully studied. In an estah- 
lishment the size of the Allen tannery 
the distances to be traversed by trans- 
mission machinery are very great. If 
the prime movers are located in a cen- 
tral position it is necessary to use long 
lines of shafting tugether with heavy 
belts for transmitting power. The 


tively slow speed it is usually neces- 
sary to belt from the motor to the 
machine or groups of machines driven, 
and this method has been employed at 
the Allen tannery. 

The buildings of the tannery of the 
N. R. Allen’s Sons Company may be 
said to be divided into three general 
groups. The northern and southern 
groups are equipped for tanning har- 
ness leather, while the central group is 
equipped for tanning sole leather. The 
northern and central groups of build- 
ings are provided with electric power, 


phase alternator belt driven by a 24 by 
48 Wheellock twin engine. This en- 
gine was originally one of those used 
in the South Side cable railway in Chi- 
cago, the flywheel being grooved for 
rope drive. Two cables drive from this 
engine to a small exciter. The leads 
from the alternator are connected to a 
two-panel switchboard equipped with 
suitable measuring instruments. Con- 
nections are made from this board to 
the main board controlling the feeder 
circuits in Plant No. 2. 

Steam is supplied by a battery of 
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three Wickes water-tube boilers, each 
of which is rated at 400 horsepower. 
The furnaces are each equipped with 
automatic stokers, which are operated 
by means of a steam engine located 
adjacent to the boilers. Ashes are auto- 
matically dumped in the basement of 
the boiler house, where they are col- 
lected and hoisted by means of motor- 
operated ash hoist to the second-floor 
level, to be dumped into railway cars. 
The motor driving the ash hoist is of 
ten-horsepower size. 

The generating equipment of Plant 
No. 2, which furnishes power for the 
central group of buildings, comprises 
a 1,445-ampere, 240-volt, sixty-cycle, 
three-phase alternator driven by an 
Allis-Chalmers Corliss engine. Excita- 
tion for this alternator is provided by 
a small direct-current generator mount- 
ed on the end of the alternator shaft. 

The steam generating equipment con- 
sists of ten 125-horsepower Freeman 
boilers. As in Plant No. 1, these boil- 
ers are also equipped with mechanical 
stokers operated by a steam engine. 
In this plant a large share of the fuel 
used is the refuse bark taken from the 
leaches in the leach house. This mate- 
rial is conveyed by means of a motor- 
operated belt conveyor to the top of 
the boiler house where it is discharged 
directly in front of the stokers. 

A view of the interior of the gener- 
ating room of Plant No. 2 is shown in 
one of the accompanying illustrations. 
The switchboard is located adjacent to 
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the generating unit. It controls all the 
circuits to the various buildings sup- 
plied by both alternators and is 
equipped with standard switches and 
measuring instruments. Practically all 
wiring about the plant is overhead. 
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The water supply, always a vital 
factor in tannery operation, is partially 
supplied from a river, five blocks dis- 
tant, by automatic pumps, supplying 
1,900 gallons per minute, and bringing 
it to the power plant, thence to a cen- 


SLAT 


i f 


VIEW OF ALTERNATOR IN POWER PLANT, 
ALLEN TANNERY. 


tral reservoir from which it is distribu- 
ted to the various tannery departments, 
almost entirely by gravity pressure. 
The two centrifugal pumps are oper- 
ated by a fifty-horsepower and a sixty- 
horsepower motor respectively. These 
are controlled by automatic switches 
and remote-control apparatus located 
on the switchboard. 


MACHINES. 


. Preparing the tanning liquor is the 
fundamental process in tanning. The 
bark mill and leach house in which 
this operation is carried on at the 
Allen tannery is cquipped throughout 
for electric drive. Bark entering the 
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bark mill is passed through two Ott 
mills, where it is ground and then con- 
veyed, by means of a double-chain con- 
veyor from the mill-room Jo the leach 
house. These two mills, which are oper- 
ated by a 125-horsepower motor, sup- 
ply twenty 14 by 16 foot leaches. The 
conveyor, operated by a fifteen-horse- 
power motor, on its return trip, carries 
the spent tan from these leaches to an 
elevator that in turn conveys the spent 
tan to the boiler house. This latter 
conveyor is operated by a ten-horse- 
power motor. 

In leach pitching the utilization of 
electricity has permitted a remarkable 
saving in shafting, cost of other me- 
chanical equipment and reduced the 
operating cost. 

There is also installed in the leach 
house a motor-driven air compressor for 
supplying compressed air for handling 
the tan liquor. The motor driving this 
compressor is of twenty-horsepower 
size. ; 

In tanning harness leather the first 
process, after soaking the hide in a 
lime solution, is to remove the hair and 
any particles of flesh which may still be 
present. These operations are carried 
on in a building known as the beam 
house, in which is installed an unhair- 
ing machine, driven by a ten-horse- 
power motor, a wash and bate wheel, 
driven by a fifteen-horsepower motor, 
and a lime reel, driven by a fifteen- 
horsepower motor. The hides after 
passing through the unhairing machine 
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are placed in the wash and bate wheel 
where they are thoroughly washed. 
To guard against any lime remaining 
in the hide, they are then passed 
through the motor-driven lime reels. 
In the beam house some conception of 
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the work done may be gained from 
the unhairing machine which unhairs 
over 450 hides daily. For drying the 
hides after they pass through the beam 
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After leaving the tanning vats, 
where they are next placed, the hides 
are taken to the shaving department 
where they are trimmed and then 
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From this department the hides are 
taken to the stuffing room where they 
are treated with grease and then dried. 
In operating machinery for stuffing 


leather tanners recognize the necessity 
of uniform speed because of the uni- 
form pressure required. The stuffing 
mill in the Allen tannery is motor- 
driven, a fifty-horsepower motor being 
employed. For drying the hides after 
passing through the stuffing mill a 
motor-operated fan is employed. This 
fan is driven by a ten-horsepower motor 
and operates continuously day and 
night. 

The next operation in preparing the 
tanned hide for the market, in which 
electrically operated machines are used, 
takes place on the setting floor. The 
hides after leaving the stuffing room 
are passed through setting machines to 
smooth the surface and fill any porous 


— 


UOLIA 


-— 
>» 


a: ob oe ere 
a m = fiot 
i = i. ee =a x 


"ST SUS SERRA 


waa MOTOR-DRIVEN JACKS. 


scoured. The equipment of this depart- 
ment comprises two shaving machines, 
each operated by a twenty-horsepower 
motor, and a scouring machine, also 


house operations, there is installed a 
Bn ventilating fan operated by a five-horse- 
fe power motor. | 
Alt Leaving the beam house the hides 


ELEVATOR MOTOR. 


places in the hide. Three setting ma- 
chines are installed in the Allen tan- 
nery, a twenty-horsepower motor driv- 
ing a line shaft to which the machines 
are belted. Following this operation 
the hides are again dried, air being 
furnished by a fifty-horsepower-motor- 
driven ventilating fan. 

Blacking the hair side of the hide is 
the next operation. This is a manual 
process, upon the completion of which 
the hides are passed through jacks. . 
The function of these jacks is to smooth 
the hide and force the black into all 
the pores. In the blacking department 
there is a battery of three jacks op- 
erated by a ten-horsepower motor. 
After jacking, the hides are allowed to 
dry, forced air being supplied in the 
drying room by a motor-driven fan. 
The motor is of fifteen-horsepower size 
and is belted to the fan: 
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pass through the tan yard where they 
are again washed by means of a wash 


Wheel driven by a five-horsepower 
motor. 


driven by a twenty-horsepower motor. 
The fifty-horsepower motor for operat- 
ing the elevator of the building is also 
installed in this department. 
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The finishing process is the last stage 
of the process of preparing harness 
leather. In this department at the 
Allen tannery there is installed a ven- 
tilating fan driven by a fifteen-horse- 
power motor, a conveyor operated by a 
fifteen-horsepower motor, two jacks 
driven hy twenty-horsepower motors, 
and a ten-horsepower motor which op- 
erates an electric elevator. 

For tanning sole leather the process 
is much simplified. The preliminary 
operations are practically identical with 
those employed in tanning harness 
leather. After the hides are scoured 
after tanning they are taken to the ex- 
tract department, where they pass 
through motor-operated wringers, oil 
wheels and extract wheels. There are 
two wringers in this department, each 
belted to a shaft which is driven by a 
forty-horsepower motor. To oil the 
hides they are placed into large oil 
wheels operated by a forty-horsepower 
motor and from there they are placed 
into extract tubs. These tubs revolv- 
ing at a high rate of speed force the 
extract into the hides making them 
practically waterproof and giving them 
added weight and thickness. A sev- 
enty-five-horsepower motor operates the 
two extract wheels employed in this 
department. 

From this department the hides are 
taken to the finishing department in 
which is installed a stamping and cut- 
ting machine, four rolling machines and 
a motor-driven fan. The motors which 
drive the two elevators in this building 
are also installed in the finishing de- 
partment. After being thoroughly 
dried, the hides from the extract de- 
partment are trimmed on the stamping 
and cutting machine, which is driven by 
a five-horsepower motor, and then 
placed on the rolling machines. There 
are three rolling machines, operated as 
follows: One operated by a thirty- 
horsepower motor, and two by twenty- 
horsepower motors. These machines 
smooth out the hides and they are then 
ready for shipment. 

An auxiliary department in the Allen 
tannery is the skirting department in 
which is installed fifty horsepower in 
motors, a ten-horsepower motor driving 
brush machines, a thirty-horsepower 
motor driving extract wheels and a 
ten-horsepower” motor driving a ven- 
tilating fan. 

In the basement of the office build- 
ing there is installed a carpenter shop 
equipped to take care of the needs of 
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the plant. In this shop there is located 
a thirty-horsepower motor driving a 
line shaft to which the various ma- 
chines and tools ordinarily used are 
belted. 


MOTOR-DRIVEN FAN. 


The entire plant, including the steam- 
operated section, is electrically lighted, 
various sizes of .incandescent lamps 
heing emploved. The voltage of the 
lighting circuits is also 240. 


MOTOR DRIVING 


All motors throughout the shops and 
the two alternators were supplied by 
the Allis-Chalmers Company, Milwau- 
kee, Wis. The motors in the Allen tan- 
nery are all induction motors of the 
squirrel-cage type. 
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Copper Consumption Increases. 
According to a recent statement 
published in the Wall Street Journal, 
the copper consumption, based upon 
the increase in the gross business of 


the electrical companies will show an 
unparalleled inerease, whereas there 
has been only a small inerease in cop- 
per production. 

The General Electric Company, the 


EXTRACT WHEELS. 


Westinghouse Electrie & Manufactur- 
ing Company, Western Eleetric aud 
Allis-Chalmers Company, four of the 
largest consumers of copper ìn the 
world, show an increase in gross sales 
averaging more than twenty per cent. 
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THE 1910 EDISON STORAGE BAT- 
TERY.: 


BY WALTER E. HOLLAND. 


The above title refers to the “A” 
type Edison battery, which was actually 
brought out in 1908, and which, with 
slight improvements, is now being man- 
ufactured in large quantities at the fac- 
tory in Orange, N. J. As this battery 
has been fully described in previous 
publications, no time will be given to 
further descriptions here, except to say 
that at present five sizes of cell are being 
marketed: ‘‘A4,’’ ‘‘A6’’ and ‘‘A8’’ for 
automobiles, street cars, car-lighting, in- 
dustrial engines, and so forth; and 
“B2” and ‘‘B4,’’ small cells rated at 
forty and eighty ampere-hours, respec- 
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essary regarding methods and testing 
arrangements. 

The battery testing department of the 
Edison Laboratory is run twenty-four 
hours daily, and tests are made consecu- 
tively with very little rest between. Con- 
sequently the results are conservative, it 
having been found by experiment that 
slightly higher results are obtained if 
cells, after discharge, are allowed to 
stand long enough to cool, thus also 
allowing the electrolyte to equalize 
in the plate pores by diffusion. Cells 
are usually tested in groups of three or 
four and the average result taken; but 
sometimes when readings must be got- 
ten quickly or at very frequent inter- 
vals a single cell is used in order to 
attain a higher degree of accuracy. Jn 
the latter case the test is always re- 
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FIG. 1.—THE FIVE SIZES OF EDISON STORAGE BATTERY. °. 


tively, fòr ignition and other light 
work. 

Fig. 1 shows a view of these various 
cells, and the following table gives rat- 
ings of the vehicle sizes, which interest 


us more particularly here: 


— Ratings of Edi- — 
son Storage Batteries. 


SAEN cer complete single 

; n pounds........... . ‘ : 

Pounds’ per sell” ct 13.34 19.00 25.00 
Standard assembled bat- 


CORY. stiri ee oy vo eacte ds oes 
Norma] discharge rate in aan ae ee 
amperes ................ 30 45 60 

verage voltage at nor- 
Mal rate ............... 1.2 1.2 1.2 
denne ampere-hour out- l 
ee EE ee en 150 225 0 
Rated watt-hour output.. 180 270 360 


. Before proceeding with the presenta- 
tion of results of tests, which is the pur- 
pose of this paper, a few words are nec- 
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1 Abstract of a 
One paper read at the annual 
matine oc the Association of Edison Illum- 
ber 6. 1910. panies at Frontenac, N. Y., Septem- 


peated on at least one other cell. Of 
course, no single cycle of charge and dis- 
charge is relied upon as being true, but 
the cycle is always repeated several 
times, or at least until the result becomes 
constant. 

Innumerable repetitions of tests have 
shown that the cells as commercially 
manufactured have surprisingly uniform 
capacity and that under any similar 
conditions, no matter how abnormal, 
different cells will give practically iden- 
tical results. The same characteristic of 
constancy of behavior applies also to the 
different sizes of cells, and at compara- 
tive rates they have similar character- 
istics, except for inconsequential varia- 
tions in heating due to differences of ra- 
diating surface. 
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In work with the Edison battery the 
necessity of some reliable and convenient 
method of analyzing voltage curves, to 
determine which electrode was limiting 
the capacity or causing changes of volt- 
age, was early appreciated. The author 
has devised several successful ways 
of attaining this end. The best scheme 
devised—one which has been used many 
years at the Edison Laboratory and has 
been successfully applied to various 
kinds of battery, including the lead stor- 
age battery—may be described in gen- 
eral terms as follows: The use as a third 
electrode of a partially reduced oxide 
which will undergo electrolytic oxida- 
tion or reduction in the given electrolyte 
without polarization. That the oxide 
should also be insoluble in the electro- 
lyte is of course highly desirable, as its 
use cannot then contaminate the cell in 
any way. The oxide must be mounted 
in a suitable conductive support, and the 
electrode is preferably incased in per- 
forated hard rubber, so that it may be 
rested on the plate tops with impunity. 
For the common electrolytes substances 
fulfilling the above requirements are 
numerous, but those which the author 
has found best adapted to use are: lead 
peroxide for sulphuric acid batteries, 
and either cupric oxide or the high 
nickel oxide of a charged Edison posi- 
tive for all alkaline batteries. 

Test electrodes of nickel peroxide and 
lead peroxide are best made from por- 
tions of positive plate of the respective 
batteries in which they are used. Con- 
nection should be made to each by metal 
of the same kind as that used for sup- 
port of the active material, and per- 
forated rubber insulation should be pro- 
vided. These electrodes are prepared 
for use by fully charging and partially 
discharging them. ‘They should also be 
‘‘seasoned’’ by standing in electrolyte. 

Test electrodes of nickel peroxide and 
of lead peroxide have been found to give 
excellent results in tests of the Edison 
and the lead battery, respectively, and 
have the advantage of being indigenous 
to those batteries so that no foreign sub- 
stance is introduced. Peroxide of lead 
also has the advantage over cadmium of 
not requiring so much care to keep in 
condition; its properties do not seem to 
he affected, even by a drying-out in the 
alr. 

Fig. 2 shows a normal rate discharge 
of an Edison cell with independent 
curves of the electrodes taken by means 
of a nickel-oxide test electrode. 
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The fixing of the normal charge and 
discharge rates and normal length of 
charge of the Edison battery is mostly 
arbitrary. The current rates given as 
‘‘normal’’ in the table were determined 
by a careful consideration of the factors 
of PR loss in cell and the resultant heat- 
ing, of time rates of charge and dis- 
charge, and of output; and were pre- 
sumed to strike the best balance be- 
tween the governing factors to suit the 
conditions of vehicle practice. Seven 
hours is taken as the normal length of a 
charge at normal rate simply because at 
this point the output and efficiency 
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acteristics when the cell is again worked 
regularly at normal rate. If not, then 
overcharging at normal rate and dis- 
charging to complete exhaustion will cer- 
tainly re-establish normal conditions. 
Secondly, it should be kept in mind that 
although excessive heating does no im- 
mediately-apparent harm to the battery, 
continuous working at high temperature 
will have an injurious effect tending to 
shorten its life. 

The output of an Edison cell is deter- 
mined by the capacity of the positive or 
nickel electrode, as the individual elec- 
trode curves of Fig. 2 show. It is found 
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capacity continues for twenty, or more, 
runs, and no results can be considered 
typical which are obtained in tests made 
earlier than the twentieth run. The term 
‘‘run’’ is used to mean a full charge and 
complete discharge. 

The output and efficiency of a cell, 
working at ordinary temperatures, de- 
pend upon three factors—the rate of 
charge, the amount of charge, and the 
rate of discharge. Fig. 3 shows the re- 
lation of current output to current in- 
put when a cell is given different lengths 
of charges at two-thirds, one, and one 
and one-third times normal rate. It will 
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FIG. 4.—TYPICAL OUTPUT AND EFFICIENCY 
CURVES FOR DIFFERENT LENGTHS OF 
CHARGE AT NORMAL RATE. 


were Judged to be in the best relation 
for average practice. These ratings are 
not obligatory, but the length of charge 
may be varied between zero and infinity 
as desired, and should be varied accord- 
ing to the output required in any par- 
ticular service. The rates of charge and 
discharge are optional also when just two 
points are kept in mind. The first is 
that very low charge rates will not com- 
pletely reduce—that is charge—the iron 
element, and the resultant discharge will 
be anomalous as to voltage. No perma- 
nent injury has ever been known to come 
from low-rate charging, and the dis- 
charge will usually recover normal char- 


RATE TO AMPERE-HOUR INPUT AT VARIOUS RATES. 
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FIG. 5.—CHARACTERISTIC DISCHARGE CURVES OF CELLS WHEN CHARGED TO GIVE 
RATED, NORMAL AND OVERCHARGE OUTPU TS, RESPECTIVELY. 


best in every way to design the cell with 
a sufficient allowance of iron active ma- 
terial to give considerable excess capacity 
to the negative electrode. 

Cells do not have as high capacity 
when new as after some weeks of use. 
The betterment comes from an improve- 
ment of conditions in the nickel elec- 
trode which is brought about by regular 
charging and discharging. Overcharg- 
ing expedites this self-formation and is 
recommended. Every cell manufactured 
is given three overcharge runs before 
leaving the factory, and this is always 
sufficient to bring the capacity up at 
least to the rating. The accretion of 


be seen that for low inputs the efficiency 
is very high and practically the same 
for the different rates of charge. Further 
along the curves separate, the advantage 
being in favor of low-rate charging. 
Notice that the point taken as the nor- 
mal input comes pretty close to the 
sharpest part of the bend. 

The relations of current and energy 
output and of current and energy effi- 
ciency to the length of charge at nor- 
mal rate are summarized in the curves 
of Fig. 4. These curves show maximum 
efficiencies on short charge of nearly 
ninety-nine per cent in ampere-hours 
and seventy-five per cent in watt-hours, 
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while on normal seven-hour charge the 
efficiencies are respectively eighty-two 
and fifty-eight per cent. It is often 
found advantageous (and economical, 
too) to work the battery at the lower 
efficiencies of a nine or ten-hour charge, 
thus realizing exceedingly high output 
results. 

Watt-hour efficiency is the product 


of ampere-hour efficiency and ‘‘volt effi- 
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creases the volt efficiency, thus raising 
the limit of possible watt-hour efficiency. 

The Edison cell has an air-tight cover, 
a valve being provided for the escape of 
gas. Practically no water is lost by 
evaporation, therefore, and a battery can 
be left idle for months without attention 
and there will be no danger of the solu- 
tion getting low. Water is lost when a 
battery is working, however, and this re- 
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output. Note that only five and one- 
half hours’ charge at normal rate is re- 
quired to obtain the rated output, and 
the efficiency under these conditions is 
very high; while under the overcharge 
conditions exceedingly high output per 
unit-weight of battery is realized at a 
sacrifice of efficiency. | 
Although in most of the tests pre- 
sented here the cells were charged at con- 
stant current, this was done only for the 


ciency’’—the latter term being used 
synonymously with the term ‘‘ coefficient 
of drop’’ to express the relation of the 
average voltage of discharge to the aver- 
age voltage of charge. The volt efficiency 


sults entirely from overcharging; for any 
current which is not used to effect the 
chemical changes at the electrodes goes 
to produce hydrogen and oxygen, the 
elements of water, which are emitted as jies. 


sake of convenience; and in practice it is 
really better to ‘‘taper’’ the rate in the 
familiar manner of charging lead batter- 
This is of especial advantage where 
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FIG. 6.—CURVES OF CHARGE AND DISCHARGE FOR CELL RECEIVING 
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FIG. 8—RELATION OF OUTPUT CHARACTERISTICS TO RATE OF 
DISCHARGE. 


depends principally on the rates of 
charge and discharge and does not vary 
much under ordinary conditions. Charg- 
ing and discharging at normal rate, its 
value will be close to seventy-two per 
cent for any length of charge not ex- 
tremely short or long; and this figure 
therefore represents the practical limit 
of watt-hour efficiency for normal-rate 
working. The watt-hour efficiency on 
any normal-rate test may be calculated 
accurately enough for all practical pur- 
poses by taking seventy-two per cent of 
the easily-determined ampere-hour effi- 
ciency. Decreasing the current rate in- 
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gas. To replace this loss, pure water 
must from time to time be added. The 
figure of ampere-hour efficiency repre- 
sents the proportion of a charge which 
goes to produce the desired chemical 
changes at the electrodes, therefore the 
balance is proportional to the loss of 
water. This points to the possibility of 
reducing the amount of required filling 
to almost nothing in those cases where a 
battery can be worked on short frequent 
charges at high efficiency. 

Fig. 5 shows characteristic discharge 
curves for a cell at its rated output, at 
its normal output and at its overcharge 
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FIG. 7.—CONSTANT-CURRENT DISCHARGES TO ZERO 
VOLTAGE AT VARIOUS RATES. 
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FIG. 9.—OUTPUT AT DIFFERENT DISCHARGE RATES IN 


RELATION TO WEIGHT. 


the time on hand for charging is limited. 
.Fig. 6 shows the result when the normal 
input of a seven-hour eharge is put in 
in five hours, by using higher rates early 
in the charge. The results are practi- 
cally as good as in the case of the seven- 
hour charge. 

Constant-current discharges of the 
Edison battery at no matter what rate 
are found to give a quite constant out- 
put figure if carried to very low voltage 
(see Fig. 7), and differ only as to aver- 
age voltage, this being higher or lower 
according as the J R drop in the cell 
(depending on the I value) is little or 


1132 


much, The low-voltage part of the curve 
cannot be considered useful, however; 
so the statement sometimes made that the 
ampere-hour output of the Edison bat- 
tery is independent of the discharge 
rate is not strictly true. On the other 
hand, it would not be a fair test to ter- 
minate high-rate discharge at 1.0 volt 
or 0.9 volt, as 1s done usually in nor- 
mal-rate tests, because this would not 
correspond to the same state of dis- 
charge; and the cell would start the 
next charge in a semi-charged con- 
dition, which would make the sub- 
sequent discharge abnormal. Also, 
it is possible to discharge at a rate 
so high that the very first voltage 
reading will be lower in value than the 
above-mentioned regular terminating 
voltages. The author believes the fair- 
est plan in this case is to discharge to 
successively lower voltage points as the 
rate is inereased, each terminating volt- 
age to be lower than the previous one 
by a value corresponding to the average 
increase of I R drop in the cell resulting 
from the inerease of current. If this 
plan be followed the amount of change 
of voltage from the beginning to the end 
of discharge will be practically equal 
at all rates, and the cell will be taken 
to a corresponding state of discharge 
each time. From a series of tests made 
according to the above plan, it will be 
seen that the ampere-hour output now 
decreases very slightly as the discharge 
rate is increased, but, as before, most of 
the loss is a voltage loss. The variation 
of ampere-hour output, average voltage, 
and watt-hour output with discharge 
rate is shown in Fig. 8, where normal 
values of these are each taken as 100 
per cent. 

In judging of the relative merits of 
storage batteries of different classes there 
are two appropriate bases of compar- 
ison as to output—the basis of weight 
and the basis of volume. In all non- 


stationary service such as automobile or , 


ear propulsion, car-lighting and so forth, 
high output per umt weight of battery 
is all important, while the space which 
a battery occupies, if not ridiculously 
great, matters little, amounting to a 
question of vehicle design. In Fig. 9 
is given the energy output at different 
rates of power delivery ecaleulated for 
one pound of Edison battery. The fig- 
ures are based on the total werght and 
maximum volume—that is, the required 
volume of battery eompartment—of a 
battery of a standard number of cells. 
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The effects of changes of temperature 
on the behavior of a storage battery are 
so varied and numerous that a book 
could be written on this subject alone. 
Many tests of the Edison battery have 
been made to determine these effects and 
an extensive series of temperature tests 
is now being carried on at the Edison 
Laboratory ; but the subject can merely 
be touched upon here, and later, in all 
probability, an entire paper will be de- 
voted to it. 

So far, it has been determined that, 
in general, the cooler a battery is kept 
the longer will be its life; and that heat 
during charge is more detrimental than 
heat during discharge. As regards im- 
mediate output, the highest results are 
obtained by charging cool—say at a cell 
temperature of 75 to 85 degrees Fahren- 
heit—and discharging hot, that is, at 120 
to 130 degrees cell temperature. The 
output will be reduced if charging is 
done at a cell temperature of less than 
fifty degrees, or more than 105 degrees, 
or if a battery is cooled to a low temper- 
ature during discharge. The Edison 
battery appears to be affected in about 
the same degree as the lead battery by 
low temperatures, and the salvation of 
both in cold wether hes in the fact that 
they are self-warming. It is a provi- 
dential arrangement that the internal re- 
sistance of a cell becomes greater as the 
temperature decreases, because on this 
account the generation of heat within a 
battery 1s greatest when the battery is 
cold and automatically decreases as its 
temperature rises. l 

An interesting but not at all surpris- 
ing characteristic of the Edison battery, 
Which probably is common to storage 
batteries in general, is the fact that the 
rate of loss of charge during idleness 
varies with the temperature at which it 
stands, the loss being slight in the cold 
and greater as the temperature increases, 

The sturdiness of the Edison battery 
has often been summed up in the state- 
ment that it is ‘‘fool-proof.’’ And so it 
is.—but there are idiots! Therefore the 
Company does not feature this quality. 
but rather insists on careful handling 
of the battery at all times. Nevertheless, 
we have made many ‘‘fool’’ tests for our 
own satisfaction, and there ean he no 
harm in giving the results of some of 
these to sensible men. i 

Tt has been shown that no injury re- 
sults from connecting up a discharged 
cell with the polarity reversed and charg- 
ing in the reverse direction. 
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Contrary to all reason and theory, it 
has been demonstrated that even careless- 
ness in regard to keeping the plates cov- 
ered with solution does no immediate 
damage to a cell. However, this should 
not be taken to mean that such treatment 
if persisted in would not ultimately do 
harm. 

In one ease, the cell was discharged, 
then emptied of solution and afterward 
was left for two weeks with its filling 
aperture open. This permitted of enough 
air getting in to discharge the reserve 
capacity of the iron electrode by direct 
chemical oxidation, and consequently it 
had to be built up again before the cell 
gave a normal discharge curve. It took 
five normal-charge runs to do this, but 
could have been accomplished at once, 
it has been found in other instances, 
by giving a long overcharge. 

The damage done to lead cells by sul- 
phation through standing wholly or par- 
tially discharged is well known, and 
when such a battery must remain out of 
commission for some time it is necessary 
either to give it freshening charges at 
frequent intervals, or else to give it a 
complicated shelving treatment involv- 
ing much labor and trouble. The Edison 
battery can be set aside and forgotten 
in any state of charge or discharge for 
a practically unlimited length of time 
without fear of injury. 

The Edison cell thrives on short-cir- 
cuit discharges. Some consecutive short- 
circuit discharges show an actual better- 
ment of the cell by such treatment. This 
betterment has been found to be due to 
the fact that high-rate discharges im- 
prove the working conditions of the iron 
electrode, giving the cell stronger vol- 
tage. The improvement is hardly great 
enough to show on a normal-rate dis- 
charge, but becomes evident at high 
rates. 

The duration of usefulness of the 
new-type Edison battery must still re- 
main a conjecture, sufficient time not 
having vet elapsed since its inception to 
ascertain this by actual service tests. 
Life tests have been made in the labo- 
ratory, however, under conditions de- 
signed to accelerate deterioration: and 
by comparison and inferenee some sort 
of an estimate ean be formed from the 
results of these. 

To get life results more quickly use 
is made of two principles, one, that high- 
temperature working shortens life: the 
other, that discharging to zero voltage. 
practiced continually. has a similar effect. 
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All ideas as to improvement of the 
storage battery are first tried out in min- 
iature cells having the single iron pocket 
and single nickel tube as electrode units. 
These experimental cells are just like the 
commercial cells in mechanical construe- 
tion and give comparative results at pro- 
portional rates. A relatively quick life 
test is obtained by maintaining such cells 
at a temperature of 130 degrees Fahren- 
heit during both charge and discharge, 
and carrying every discharge to zero 
voltage. After every fifty sueh ‘‘hot 
runs’’ each group of cells is allowed to 
cool down, and is then tested at normal 
temperature. It is certain that this ‘‘kill- 
ing test’’ is at least three and perhaps 
five times as severe as the conditions of 
commercial service; that is, 50 hot runs 
would be equivalent in effect to 150 to 
250 runs in practice. Nevertheless, min- 
lature regular cells will increase in ca- 
pacity during 150 to 200 hot runs, and at 
the end of 500 hot runs will usually have 
better than original capacity. In some 
cases after 1,000 hot runs, cells had lost 
only twenty per cent of their original 
capacity. . | 

Life tests of many ‘‘ A4”’ cells are al- 
so made, but at somewhat lower tempera- 
ture, as it is desired to have the condi- 
tions approach a little nearer to normal. 
In this case the temperature averages 
only 105 to 110 degrees, but every dis- 
charge is carried to zero voltage, each cell 
then heing short-circuited some minutes 
to ensure its complete discharge. The 
severity of this test as compared to serv- 
ice conditions can be judged from data 
obtained on the ‘‘E’’ type of Edison cell, 
some batteries of which were put in com- 
mercial operation six years ago. This 
old type lost fifty per cent capacity in 
250 runs under the conditions of this 
test, and yet in actual vehicle service it 
had a useful life of three to five years. 

Two years ago the first regularly-man- 
ufactured ‘‘A’’-type battery was in- 
stalled in a demonstration wagon of one 
of the vehicle companies. After a few 
months of this service, during which sev- 
eral long test runs were made, the wagon 


was sold to a New York dry goods house 


where it is still in operation. In July 
Just past three cells were taken at ran- 
dom from the battery for test, after hav- 
ing covered 17 000 miles. The results of 
the test show that these old cells, formed 
up under commercial service conditions, 
are actually better in overcharge ca- 
pacity, in output on normal charge, and 
In efficiency than the average of cells 
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formed up under laboratory conditions; 
and that the watt-hour output given on 
normal charge is now, after 17,000 miles, 
sixteen per cent above the rated watt- 
hour output, while the maximum out- 
put exceeds the rating by thirty-four 
per cent. In the light of such a perform- 
ance who can set a limit to the life of the 


new Edison battery? 
—_—___~»---@—_____. 


SURGING OF SYNCHRONOUS MA- 
CHINES. 


DISCUSSION AT JOINT ELECTRICAL MEET- 
ING IN CHICAGO. 


At a joint meeting of the Chicago 
Section of the American Institute of 
Electrical Engineers and of the Elec- 
trical Section of the Western Society 
of Engineers, held on November 23 at 
the rooms of the latter in the Monad- 
nock Block, Ernst J. Berg, professor of 
electrical engineering at the Univer- 
sity of Illinois, presented a valuable 
paper on the ‘‘Surging of Synchronous 
Machines. ’’ 

Dr. Berg did not read his paper, 
which had been printed in advance, but 
gave an abstract of it and incidentally 
a review of the subject and a clear ex- 
position of its principles. Beginning 
ahout 1893 the troubles for hunting en- 
grossed the attention of engineers. 

Dr. Berg’s paper related particularly 
to the most recent cases of hunting with 
high-speed turbo-generators and syn- 
echronous motors. An abstract of his 


paper follows: 

Surging, or what is often called hunting 
of synchronous machines, resulting in pul- 
sations of current and voltage, is one of 
the most perplexing and annoying of the 
phenomena with which the central-station 
man meets. It is a subject which is of 
equal interest to the mechanical and the 
electrical engineer, since the causes and 
the remedies are as often mechanical as 
electrical. 

Surging is always associated with pulsa- 
tion in speed and in power. The pulsations 
may be caused by the lack of uniformity 
of the rotative speed of the prime mover, 
or they may be caused by the electrical 
operation of the machines or by both. With 
the limitations of speed variation of the 
prime movers imposed by the electrical 
manufacturers, there is little likelihood that 
the cause of the hunting is the prime mover, 
if the governor-mechanism and its dashpot 
is of good construction. It is more likely 
to be due to insufficient damping of the 
magnetic circuit of the machines or to too 
much damping, or in general to the elec- 
trical constants of the circuit. The theory 
of this phenomenon is fairly weil under- 
stood, at least in so far as it applies to 
ideal machines. 

For the sake of simplicity, the case of a 
synchronous motor operating from a large 
system will be considered. The resultant 
of the electromotive force impressed and of 
the counter electromotive force causes a 
cross-current to flow which lags behind the 
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resultant electromotive force by a certain 
angle which depends upon the resistance 
and reactance of the circuit between the 
busbars of the large generating station and 
the motor, and also includes “the motor re- 
actance and resistance. The power in- 
creases with increase in this angle up to a 
certain point, after which it decreases and 
finally becomes zero. The motor is stable 
when, with decrease in speed—that is, with 
increase of this angle—the power received 
increases; it is unstable when this condi- 
tion ceases. 

There is a minimum value of reactance 
which corresponds to any value of resist- 
ance between the generators and the motor, 
which minimum value depends upon the 
amount of speed-variation or displacement 
of the armature by load or any other cause. 
Even if the resistance between the gener- 
ators and the motor is as high as ten per 
cent, the required reactance for stability 
would be practically insignificant—far less 
than that which is found in any commer- 
cial machine. In other words, there can be 
no difficulties by such small speed-varia- 
tions. 

The reason for these difficulties is by far 
most often traced to defective design of 
the governing mechanism of the prime 
mover or to the characteristics of the syn- 
chronous machines, which do not appear in 
the textbooks or in ideal machines, 

It is well known that in order to obtain 


- a given electromotive force at the terminals 


of a generator, a certain field-excitation is 
required. This increases with the load, 
though not always with the current, which 
may be more or less leading or lagging; 
that is, magnetizing or demagnetizing. 

The electromotive force at the terminals 
is usually smaller than the induced electro- 
motive force. It is decreased by the im- 
pedance drop in the armature. The result- 
ant field is caused by the magnetomotive 
force of the field and of the armature. 

The electromotive force consumed by the 
armature resistance is in phase with the 
current and is at all moments proportional 
to the current. The electromotive force 
consumed by the self-induction or inductive 
reactance of the armature is ninety degrees 
ahead of the current. 

The flux produced by the field-excitation 
is constant as long as the exciting current 
is constant. With sudden change in excita- 
tion, it changes, however, slower than the 
change in excitation on account of the so- 
called sluggishness of the field: that is, on 
uccount of the effect of the eddy currents 
which oppose the change. Depending upon 
the field construction, the time required to 
build up the magnetism in the field may 
vary from a fraction of a second in lam- 
inated structures to ten seconds or even 
longer in structures of solid steel, or of 
laminated steel with imbedded squirrel-cage 
windings. | 

The flux produced by the armature mag- 
netomotive force would appear simul- 
taneously with the current if the magnetic 
structure were perfectly laminated, and if 
the field-winding was open-circuited. In 
reality the structure is seldom so well lam- 
inated that no eddies occur and the field- 
winding is always excited; that is, closed 
upon itself through the exciter: thus, at 
the best, the flux appears later than the 
current causing it, and much later if the 
field poles have squirrel-cage winding. 

Thus, while two machines may have the 
same electrical constants, the same arma- 
ture resistance and reactance, the same ex- 
ciation at full load and no load, the same 
armaiure reaction, their characteristics at 
the instant of change of load may be very 
different. 

In the calculations of generator charac- 
teristics, the term synchronous reactance 
is usually introduced: it means a fictitious 
reactance which gives the same effect ag 
that of the self-induction and armature re- 
action combined. This terny is justified in 
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an ideal generator having uniform mag- 
netic reluctance in all positions of the arma- 
ture, and having a magnetic structure 
which permits the flux to change at once 
with the change of magnetomotive force. 
In a machine with squirrel-cage winding in 
the poles this condition is not fulfilled. 

The result of this is that if, for instance, 
full load is suddenly thrown on the ma- 
chines of the two types, in the first type 
the machine will take its load when the 
speed has dropped so that the angle be- 
tween induced electromotive force and ter- 
minal electromotive force is, say, fifteen 
degrees, whereas in the latter type it may be 
only one degree. To be sure, after a short 
time—a few seconds—the two machines will 
have the same phase displacement between 
the induced and terminal electromotive 
force. The same applies to the synchron- 
ous motor, but in this case the different 
characteristics play an important part in 
the stability of operation. 

For sudden variations in load the reac- 
tions in machines of greatly damped field- 
circuits are largely governed by the ohmic 
resistance and the true inductance between 
the generators and the motor; whereas, with 


ideal machines the reactions are governed. 


by the synchronous reactance which usually 
is many times as great as the true react- 
ance. 

While a motor with excessively damped 
field-circuit can be loaded up to the same 
output as the ideab type, if the load in- 
creases slowly so that the armature reac- 
tion has time to exert its influence, it will 
break down immediately if suddenly more 
than about twenty per cent of full load is 
thrown on it. Thus, we conclude that such 
a motor should have some external react- 
ance if it shall be able to carry pulsating 
load. While both types of motors are by 
theory less stable the greater the resistance, 
the second type is far more sensitive. 

A motor of the laminated-field type, fre- 
quently used some years ago, while often 
operating satisfactorily, may, of course, be 
unstable, on account of excessive reactance. 

Assume, for instance, that such a motor 
is operated over a line of ten per cent re- 
sistance and twenty per cent reactance. 
The total reactance would then be eighty- 
seven per cent. Such a motor is not able 
to carry full load and it is extremely sensi- 
tive from half load up. 

Thus, too much reactance is as detrimen- 
tal as too low reactance. A motor of this 
latter type would undoubtedly benefit by a 
squirrel-cage winding on the field, since 
such a winding reduces the armature self- 
induction to some extent. Such a motor 
would run much more stably if by some ar- 
rangement of the supply circuit its react- 
ance could be decreased. 

This explains why, with the old type of 
motors, it was always an advantage to re- 
duce the self-induction in the lines connect- 
ing the motor with the generators, whereas, 
with modern high-speed motors and espe- 
cially in the case of parallel operation of 
turbo-generators, it is often an advantage 
and at times a necessity to install extra 
reactances in order to obtain stability. 

Every synchronous machine has a natural 
period, that is, a period at which it will 
oscillate when adjusting itself from one 
load to another, and this period is practi- 
cally proportional to the square root of the 
field-excitation and inversely proportional to 
the square root of the moment of inertia. 
This period is usually between one-ninetieth 
and one-sixtieth of a second. 

While such oscillations always take place 
with changes of load, they are usually of 
little importance since they cover a small 
phase-angle only. If. however, the syn- 
chronous motor is supplied power from an 
alternator whose speed for some reason or 
other pulsates at the same rate as the nat- 
ural period of the motor, then a condition 
of resonance takes place and the machines 
cannot operate satisfactorily in parallel. 


In such case, the remedy is obviously to 
change the natural period, which can be 
done by increasing or decreasing the mo- 
ment of inertia, or by changing the air-gap 
and thereby the excitation. 

In general it can be concluded, as far as 


the electrical side of the surging problem’ 


is concerned, it can be solved by either one 
or more of the following aHernatives: 

1. Reduce the ohmic resistance between 
the machines. . . 

2. Exclude all external reactances and put 
field-damping devices on machines of lam- 
inated fields and quick magnetic circuit, 
especially if the synchronous impedance is 
great; that is, if they, as generators, have 
poor regulation. 

3. Add extra reactance in high-speed ma- 
chines having good mutual induction be- 
tween field and armature and sluggish mag- 
netic circuit. 

4. Change the natural period by change 
of air-gap or addition of flywheel, etc. 

While thus something can be done by 
changing the electrical constants, it is but 
seldom that this is necessary. Ninety-five 
cases of every hundred can be traced back 
to some mechanical defect of the prime 
mover. Usually the governor is too sensi- 
tive, or there is some play in the various 
links connecting the governor proper with 
the steam-admitting valves. Sometimes, by 
the very nature of the drive, difficulties 
can be anticipated; for instance, when sev- 
eral generators or motors are belted to 
the same countershafting, when it is always 
possible that the pulleys might be of slightly 
different diameters or the belts of greatly 
different quality. 

In the case of hunting between direct- 
connected engine-driven units, it is easily 
ascertained if the governing mechanism 1s 
at fault by disconnecting it and operating 
by throttling. Should hunting still persist, 
it would seem necessary to resort to some 
of the three electrical remedies suggestea, 
and if these are impractical, to add some 
flywheel capacity. 

It is believed that any surging difficulty 
can be solved by the remedies suggested; 
indeed, with practical experience of a large 
number of cases, Dr. Berg has never met a 
case which could not be disposed of by 
them. 


The discussion was opened by Jas. 
Lyman, who called attention to Dr. 
Berg’s extended work with the prob- 
lem of hunting. Due to his keen power 
of diagnosing these diseases of syn- 
ehronous machines the problem has 
been completely solved and nothing 
need be feared in this line. 

P. D. Junkersfeld, D. W. Roper, W. 
B. Jackson and W. E. Symons nar- 
rated some interesting experiences with 
what seemed at the time very baffling 
hunting troubles. Mr. Dudley thought 
that governors having regulated sensi- 
tiveness would be most desirable. 

In concluding the discussion Dr. 
Berg stated that oversensitive govern- 
ors are not good because they aggra- 
vate hunting troubles. In his paper 
he had simplified the treatment by dis- 
regarding the effect of armature re- 
action on sudden load changes and 
taking account of armature impedance 
only. In reply to a question he said 
parallel operation of sixty-cycle gas- 
engine-driven generators is practicable. 
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AMERICAN PHYSICAL SOCIETY. 
FALL MEETING IN CHICAGO. 


The fall meeting of the American 
Physical Society was held on Novem- 
ber 26 in the Ryerson Physical Labora- 
tory of the University of Chicago. 
Morning and afternoon sessions were 
held, and at lunch the members were 
the guests of the University at the 
Quadrangle Club. The president of the 
Society, Prof. Henry Crew, presided at 
the morning session and in the after- 


noon the chair was occupied by Prof. 
A. P. Carman. 


A number of the papers read at this 
meeting were of electrical interest and 
some of the more important of these 
are abstracted below. ‘‘The Hall Effect 
and Some Allied Effects in Alloys’’ was 
the title of a paper by Alpheus W. 
Smith, of Ohio State University. 


HALL AND ALLIED EFFECTS IN ALLOYS. 


The electrical resistance, the thermo- 
electric voltages, the Hall effect, the Nernst 
effect and the Peltier effect have been 
studied in the following three complete 
series of alloys: bismuth-antimony, anti- 
mony-cadmium, and _ antimony-zinc. For 
each of these series of alloys curves were 
given, showing the relation between the 
amount of one component and the electrical 
resistance, the temperature coefficient of the 
resistance, the thermoelectric voltage, the 
Nernst effect, the Hall constant, and the 
Peltier effect. From these curves the fol- 
lowing conclusions may be drawn: (1) In 
the case of the bismuth-antimony alloys in 
which the components form a continuous 
series of mixed crystals without any com- 
pounds, it is found that none of the curves 
have singular points. As the concentration 
of the antimony in this series is increased 
the electrical resistance, the thermoelectric 
voltage, the Hall effect and the Peltier effect 
increase rapidly to a maximum where the 
alloy contains about 90 per cent bismuth and 
10 per cent antimony. The temperature co- 
efficient of the resistance, on the other hand, 
decreases to a minimum where the resis- 
tance has its maximum. With increasing 
concentration of antimony the Nernst ef- 
fect decreases rapidly, so that its value in 
an alloy containing 80 per cent bismuth and 
20 per cent antimony is of the order of 
magnitude of its value in pure antimony. 
The change of the resistance of these al- 
loys in a magnetic field has also been 
studied and it has been found that the ad- 
dition of the antimony to the bismuth causes 
this change of resistance to decrease more 
rapidly than was to be expected from the 
additive law, so that an alloy containing 3! 
per cent bismuth and 70 per cent antimony 
does not show a greater change of resistance 


- in a magnetic field than is shown by pure 


antimony. (2) In the antimony-cadmium 
series of alloys in which the compound 
SbCd is formed when the metals are present 
in the ratio of their atomic weights, and in 
the antimony-zine series in which the com- 
pound SbZn is formed when the metals are 
present in the ratio of their atomic weights. 
each of the curves has a well defined singt- 
lar point corresponding to the compound. 
In either of these series of alloys the addi- 
tion of cadmium to antimony or the addi- 
tion of zine to antimony causes the resis: 
tance, the thermoelectric voltage. the Hall 
effect and the Peltier effect to increase to 
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values which are very much larger in the 
compound than the corresponding values in 
pure antimony. A further increase in the 


` antimony or the zinc in the alloy causes 


each of these quantities to sink suddenly 
to a value which is of the order of magni- 
tude of its value in antimony. On the other 
hand, the addition of cadmium or of zinc 
to antimony causes the temperature coeffi- 
cient of resistance to decrease rapidly at 
first, then more slowly until the compound 
is reached, when the temperature coefficient 
jumps to a value which is of the order of 
magnitude of its value in pure metals. 


This was followed by a paper by 
Robert F. Earhart, also of Ohio State 
University, on ‘‘The Discharge of Elec- 
tricity Through Gases at Various Tem- 
peratures. ’’ 


ELECTRIC DISCHARGE IN GASES. 


A form of apparatus was constructed 
which permitted the measurement of the 
potential difference required to cause a dis- 
charge in a known volume of gas. The dis- 
charge took place between plane parallel 
electrodes whose edges were insulated. The 
discharge chamber was contained in a fur- 
nace electrically heated, temperatures being 
measured with a thermo-couple. The volume 
of gas contained in the discharge chamber 
being known, measurements of pressure and 
temperature enabled the mass of gas func- 
tioning in the discharge to be determined. 
In order that moderate potentials secured 
from a storage battery might be utilized, low 
gas pressures were used. The method of 
procedure was, at each fixed temperature, 
to measure the potentials required to pro- 
duce discharge at a number of pressures. 
The temperature range extended from 20 to 
600 degrees centigrade. The results for air, 
hydrogen and carbon dioxide show that 
Parchen’s law may be extended to varia- 
tions caused by temperature within the 
range covered; that is, the potential pro- 
ducing discharge is a function of the mass 
of gas separating the electrodes. 

The general conclusions are: (1) Po- 
tentials required to produce luminous dis- 
charge from 20 to 600 degrees depend 
merely on the mass of gas between the 
electrodes. (2) Potentials required to 
maintain the discharge in air do not fall 
below 345 volts until temperatures approach- 
ing 1,000 degrees centigrade are reached. 
(3) The minimum energy required to 
ionize a gas by collision depends to a very 
slight extent upon the temperature of the 
gas for temperatures less than 1,000 de- 
grees, 


A paper by F. C. Brown, of the Uni- 
versity of Iowa, was entitled ‘‘The 
Electrical Properties of Light-Positive 
and Light-Negative Selenium,” and 
will be abstracted in a later issue. 

‘‘A New Formula for the Vapor Ten- 
sion of Water’’ was the title of a paper 
by K. E. Guthe and A. G. Worthing, of 
the University of Michigan. In this 
it was shown that between zero and 
200 degrees centigrade, the formula 


log P = 7.39992 — eai 


gives the relation between temperature 
and pressure more correctly than any 
heretofore proposed. In this formula, 
P is the pressure in millimeters of mer- 


cury and T is the absolute temperature 
in centigrade degrees. The greatest 
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discrepancy between experimental val- 
ues and those given by the formula is 


0.06 degrees. 
E. H. Williams, of the University of 
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FIG. 1.--TEMPERATURE AND RADIANT 
EFFICIENCY. 


Illinois, read a paper entitled ‘‘A Com- 
parison of the Influence of Planes of 
Transverse Section on the Magnetic 
Properties of Iron and of Nickel Bars.’’ 
MAGNETIC PROPERTIES OF IRON AND 


NICKEL. 


The results of Maurain have indicated 
that, for very thin layers, the magnetic 
properties of iron and of nickel are different. 
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FIG. 2.—TEMPERATURE AND LUMINOUS 
ERFICIENCY. 


e 
Ewing and Low have shown that the in- 
fluence of a transverse plane of discon- 
tinuity on the magnetic induction of an iron 
bar is to produce a large magnetic resis- 
tance. Now, if the surface layers of nickel 
have different magnetic properties from 
those of iron, it would appear that the effect 
of transverse joints would be different in 
the two metals. In this investigation, the 
effects of surface layers in bar magnets of 
iron and of nickel, produced by cutting the 
bar in planes of transverse section, have 
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been studied and compared under various 
conditions of field strength and longitudinal 
pressure. The final results are in agree- 
ment with what one should expect from the 
observations of Maurain on the magnetic 
properties of very thin layers of iron and of 
nickel. Whereas the effect of transverse 
joints in iron is always to produce a de- 
crease in the magnetic induction whatever 
the value of the field strength or of the 
mechanical pressure, in the case of nickel 
the results are very different. In this metal, 
with magnetic fields greater than 25 
gausses, the effect of transverse joints is to 
increase the magnetic induction. Data and 
curves showing the effect of transverse 
joints under various conditions of pressure 
and field strength were given. The change 
from a decreased to an increased flux takes 
place at lower fields with higher mechanical 


pressures. 
At the afternoon session C. Nusbaum 


presented a paper on ‘‘Valve Action 
of Aluminum, Magnesium and Their 
Alloys.’ His experiments indicated 
different critical voltages under differ- 
ent conditions. An alloy with small 
percentages of magnesium gave a large 
rectifying effect, which decreased at 
first rapidly with increasing magnesi- 
um, then more slowly and then rapidly 
again, becoming zero at about fifty 


per cent. 
‘The Luminous Efficiency of Incan- 


descent-Lamp Filaments’’ was present- 
ed by W. E. Forsythe, of the Univer- 


sity of Wisconsin. 
EFFICIENCY OF INCANDESCENT LAMPS. 


In this work, undertaken to show the 
variation of the efficiency of the different 
filaments as a function of the true tempera- 
ture, the efficiency was defined as the ratio 
of the energy in the visible part of the 
spectrum to the total energy. Also the 
efficiency in candlepower per watt was meas- 
ured as a function of the temperature. To 
measure the energy in the visible spectrum. 
while it was giving as much light as the 
total radiation, light was brought out along 
two paths, from the same source, the one 
being dispersed and a screen so set as to 
cut off the infra-red radiation at the A 
line, and then the remainder recombined 
and balanced photometrically against the 
total radiation. To bring this back in line 
with the total radiation required a bent- 
arm spectroscope. The temperatures were 
measured with a Holborn-Kurlbaum optical 
pyrometer. This gave black-body tempera- 
tures which were corrected to true tempera- 
tures by a method given in another paper 
by Professor Mendenhall. The running tem- 
peratures of the different lamps were meas- 
ured by the method due to Waidner and 
Burgess, which consists in putting the lamp 
studied in place of the comparison lamp 
of an optical pyrometer and balancing 
against a source with known temperature. 
The energy in the visible and the total 
spectrum was measured by a _ Ruben’s 
thermopile connected to a Broca galvano- 
meter and so adjusted as to have a sensi- 
bility of about 300 candle-meters. To make 
the. deflections of the galvanometer about 
the same in each case a revolving sectored 
disk was used in the path of the total radia- 
tion. Carbon, tantalum and tungsten fila- 
ments have been used. The results for 
both methods are shown in the curves. 
High accuracy is not claimed for the sec- 
ond set of curves, due to the difference in 
color of the lamps compared, especially at 
the higher temperatures, as the candlepow- 
ers were measured with a Lummer-Brodhun 
photometer. 
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The Conservation of Coal. 

In his inaugural address before the 
Institution of Electrical Engineers on 
November 10, at the new home of the 
Institution on the Victoria Embank- 
ment, London, S. Z. de Ferranti, the 
president, took as his subject ‘‘Coal 
Conservation, Home Grown Food and 
the Better Utilization of Labor.’’ An 
abstract of the address follows: 


There are few subjects more important 
to the people of this country than the ques- 
tion of the rapid and ever-growing rate at 
which we are using up our coal supplies. 
Many writers have dealt with this subject, 
and have suggested various remedies, 

Taking all the uses for coal into consid- 
eration, I believe that we are getting back 
an amount represented by useful work of 
one kind or another of much less than ten 
per cent of the energy in the coal. We 
can never, of coursé, hope to get anything 
like the full value of the energy in the 
coal, but, on the other hand, throwing away 
more than ninety per cent of the value of 
our coal in the process of conversion is 
of the greatest possible concern to the coun- 
try. Moreover, there is a further waste 
involved in our present methods of using 
coal which is only second in importance to 
the above. 

We now dissipate nearly the whole of the 
valuable by-products contained in the coal, 
consisting principally of fixed nitrogen. 

A third subject to be mentioned is that 
of our wasted labor. We should aim at 
the supply of all our reasonable wants with 
the least possible amount of labor. 

Looking at the question more in detail, 
we can first consider the labor spent in and 
about raising and distributing the coal 
which we now use, and which we would 
save under more economical conditions. 
Then there is the vast army of workers 
who are employed in cleaning up the dirt 
that is produced by our present methods of 
using coal. If you consider what goes on 
in every household you will see how large 
a proportion of the domestic labor is de- 
voted to this. There are also all the people 
who are now employed in the process of 
burning coal for all the various uses to 
which it is put and who represent an enor- 
mous amount of labor, which, under a more 
efficient system, could be turned to better 
account in the interests of the country. 

This efficient working of the country to 
a large extent depends upon the proper use 
of its natural resources in the form of ma- 
terial and labor, and the saving of all waste 
in both of these which can possibly be 

ht about. 
PS ansidenine the question of coal saving, 
by-product recovery, and labor saving, it is 
evident that the only way of obtaining ma- 
terial improvement under these heads is to 
concentrate the process of transformation 
of the coal and to carry out this process at 
the smallest reasonable number of centers. 

It is in the process of transformation of 
coal into work in the form of heat and 
power that the great loss occurs, as this is 
always a most difficult process and requires 
the highest scientific and practical skill to 
carry out with even very moderate economy. 

It has been proposed, with a view to ac- 
complishing the above ends, to treat the 
coal at central stations and turn it Into gas 
and distribute the energy In this form. but 
this process only goes a small way tow ards 
a solution of the problem, as under it com- 
bustion—which is such a dificult problem— 
would be taking place at numerous points 
over the whole country, all tending to in- 
eflicieney, and the conversion of the gas into 
power is by no means easy, involving run- 
ning machinery of the reciprocating class, 
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requiring special and skilled attendance. 

It appears that with a problem such as we 
are discussing, it is fundamental that the 
energy in the coal should be converted at 
as few centers as possible into a form in 
which it is most generally applicable to all 
purposes without exception, and in which it 
is most easily applied to all our wants, and 
is, at the same time, in a form in which it 
is most difficult to waste or use improperly. 

We are therefore forced to the conclusion 
that the only complete and final solution of 
the question is to be obtained by the con- 
version of the whole of the coal which we 
use for heat and power into electricity, and 
the recovery of its by-products at a com- 
paratively small number of great electric- 
ity-producing stations. All our wants in the 
way of light, power, heat and chemical ac- 
tion would then be met by a supply of elec- 
tricity distributed all over the country. 

It must, however, be remembered that 
the distribution of energy in the form of 
electricity instead of coal can only be effec- 
tively carried out when it can be done in 
such a way that it is available for all the 
purposes for which coal is now used, and 
this can only be the case when the con- 
version is effected at such an efficiency as 
will cause the electric energy delivered to 
represent a high percentage of the energy 
in the coal. Failing this no scheme for 
conversion at the pit’s mouth and delivery 
of energy in the form of electricity is sound. 
There is also another controlling factor 
Which must be satisfied in order to make 
this scheme possible. Both the conversion 
of the coal into electricity and the distribu- 
tion of the current must be effected at a 
low capital cost so as not to overburden the 
undertaking with capital charges. 

Considering the various processes of con- 
version which are now available, or which 
may be invented, and their possible and 
probable efficiency, we first come to electric 
generators driven by reciprocating steam 
engines. Their economy, expressed in the 
form of energy in the coal to electric energy, 
may be taken as a maximum of ten to 
twelve per cent. This is far too low an 
efficiency to make any scheme such ag I 
have already indicated possible, besides 
which the capital expenditure and the com- 
plication involved are far too great and the 
size of the units too small to be thought 
of for the purpose in view. 

We next come to large steam turbines 
such as have been constructed up to the 
present, and see that their maximum effi- 
ciency may be put down at about seven- 
teen to eighteen per cent. 

Next in the ljst, in order of economy, 
comes the big gas engine fed from gas 
producers, with an efficiency of coal en- 
ergy to electric energy of possibly twenty- 
five per cent. 

In the future we have to look towards 
two other means of conversion—the gas- 
turbine-driven electric generator and the 
production of electricity in some more di- 
rect way from the coal. but these two 
means of conversion, although being .ca- 
pable of giving the most efficient results, 
are so much in the distance, that they are 
quite beyond our present consideration. 

After very careful thought on the subject 
I have come to the conclusion that. in or- 
der to supply electricity for all purposes 
it would be necessary, to have a conver- 
sion efficfency of not less than twenty-five 
per cent, 

In the conversion of coal into electricity 
one of the most important considerations 
is the load-factor. Electricity used for 
lighting. cooking, power, and traction must 
be supplied as and when required. On the 
other hand, domestic heating will be done 
largely through the medium of heat storage, 
and is therefore a controllable form of 
demand. Metallurgical and chemical pro- 
cesses, which depend for their success upon 
a very cheap supply of current, will have 
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to be so adapted and modified that they 
can take current intermittently and so fill 
up the load curve, thus enabling the current 
which they require to be produced with the 
least capital expenditure and at the same 
time greatly assisting the good conversion 
efficiency of the whole supply. I believe 
that under the circumstances a load factor 
for 60 per cent would be obtained. 

Considering now the means to be adopted 
for converting the coal into electricity, and 
the efficiency at which this can be done. we 
find that in gas-engine-driven alternators we 
have a system theoretically capable of re- 
turning 25 per cent of the energy in the coal 
in the form of electricity, and from this point 
of view they would meet our requirements. 

The gas engine, however. as a converter 
ot energy on the scale required suffers from 
the fact that the units are too small and the 
cost of the complete installation is too high. 
These difficulties appear to defer the realiza- 
tion of an all-electric scheme until electricity 
is generated by some gas turbine of the fu. 
ture, or direct from coal by chemical action 

There is, however, an intermediate proc- 
ess of conversion which will give the nec- 
essary efficiency without undue complica- 
tion or expense. The steam-gas turbine in 
which steam is used in the state of a gas 
at a high temperature throughout the 
process of conversion into work, gives the 
oretically a high efficiency at workable tem- 
peratures, and will, in course of time, sup 
ply the necessary means of conversion for 
effectively turning our coal into electricity 

The positions of the actual generating 
stations would be largely controlled by the 
facilities for obtaining coal and water fur 
condensing. In many cases they would be 
close to the colliery districts, and the cur- 
rent would be transmitted to the points of 
demand. 

In other cases, where a considerable de 
mand was concentrated at a distance from 
the sources of coal supply, and where the 
coal could be cheaply carried—especially b) 
water—stations would be installed and 
would supply electricity to meet the sur- 
rounding demand. 

Many works taking a large quantity of 
electricity for metallurgical and chemical 
purposes at a very low price would be built 
adjoining the generating stations, and other 
existing works would be at such short dis: 
tances that the capital costs for distribution 
of the electricity which they used would 
be very small. Estimating on the basis of 
the typical generating station considered 
the capital cost of generating works would 
be $34 per kilowatt. The cost involved in 
the distribution system on such a scale t3 
difficult to estimate. Sixty-three dollars per 
kilowatt would be amply sufficient. In 194 
in England 150 million tons of coal were 
used, exclusive of gas plants. Sixty mil 
lion tons would be sufficient, if proper) 


used. Two and one-half billion dollars would 


be the capital required to convert this inte 
electric power and transmit it to the point 
of consumption. This is more than the t® 
tal capital now invested in electrical uP: 
dertakings and eight or nine times that 10 
vested in the central-station business. 

The cost of producing the electricity Të 
quired under the scheme may now be cor 
sidered, Capital costs taken at 8% percen! 
upon the money invested, form by far th 
most serious item, and amount to 0.155 cent 
per unit. The works cost would not êt 
ceed 0.072 cent, bringing up the total cost 
including interest and all other charges, t° 
0.229 cent per unit. 

In arriving at the above figures for th 
costs of generation, sixty million tons h3 
been taken as the annual coal consump'!ot. 
and this has been charged at an averat 
price of $2.50 per ton. On the other sae 
it has been assumed that with improve" 
processes of conversion, one ton of coal a 
yield fixed nitrogen equivalent to l" 
pounds of sulphate of ammonia. The pret 
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ent price of this commodity is over $60 a 
ton, but considering the large scale of pro- 
duction and the necessity of supplying it 
at a low price to make its use general for 
agricultura] purposes, $40 per ton is al- 
lowed. This reduces the cost of the coal to 
fifty cents per ton, which largely accounts 
for the low works costs. 

The cost of chemicals required to make 
the fixed nitrogen available together with 
the necessary labor involved in the process, 
would be met by the sale of the other coal 
by-products—principally consisting of tar 
and oils. 

Jt is, of course, well known that firing by 
means of gas compares unfavorably with 
using the coal direct. It is also generally 
found that a good return of fixed nitrogen 
in the form of ammonia is only obtained 
from the coal at a sacrifice of thermal ef- 
ficiency, and also involves a much smaller 
yield of the other by-products which can be 
extracted from the coal, but now that the 
importance of these matters is realized a 
great deal of work is being done to im- 
prove the processes, and eventually it will 
undoubtedly be possible to obtain the high 
return spoken of. 

The average price at which current would 
be supplied throughout the country may be 
taken as 0.25 cent per kilowatt-hour. The 
charges would not be uniform, but would be 
graded according to the position and nature 
of the load supplied. 

It is interesting to consider the effect of 
such a supply of electricity upon its pres- 
ent and future uses. Taking lighting to be- 
gin with, it will be clear that when it is ob- 
tained from current at the much lower 
prices that would rule under the all-electric 
scheme, no other form of light would have 
a chance in competing with it. 

When electric heating and cooking are 
carried on with current at the very low fig- 
ures at which it would be possible to sell 
for these purposes, it would only be a mat- 
ter of time for all heating and cooking 
to be done by means of electricity. 

Regarding the supply of power, electricity 
is now admittedly the most convenient form 
of power for all purposes, and this, again, 
notwithstanding the costs involved on the 
comparatively small scale on which we now 
produce. The overwhelming advantages of 
electric power at a price at which it would 
be supplied on the all-electric scheme would 
Clearly insure its use for all power pur- 
poses, 

The case with regard to electric railways 
is well known, and any reduction in the 
costs of running due to cheaper current 
would, of course, act greatly in favor of 
these undertakings, and would help to ex- 
tend their usefulness. The electrification of 
Main-line railways has not yet progressed 
very far, as it is hard to make out a suf- 
ficiently strong case to warrant the large 
expenditure necessary for electrification; 
but there is little doubt that growing traf- 
fic, which necessitates additional works, will 
be best met by electrification, which will 
enable a greater return to be obtained from 
existing lines and works. The electrifica- 
tion of our railways would be greatly as- 
sisted and made a more profitable invest- 
ment if a supply of current at such a figure 
as we are now considering were available 
for their working. 

The manufacture of pig iron is quite the 
most economical use of coal that we now 
have, but recent work with electric smelt- 
Ing furnaces has shown that it is only neces- 
sary to have electric current at a low 
enough price and for sufficient experience 
to be obtained to make it more economical 
to smelt iron electrically than by present 
methods, and using only sufficient coke to 
Provide the carbon for the purpose of re- 
duction, It May be taken that when worked 
On a sufficient scale a quarter of a ton of 
coke would be required per ton of iron pro- 
duced, and that four tons of iron would be 
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obtained per kilowatt-yvyear. This would mean 
that about 0.42 tons of coal would have to 
be converted into coke and used per ton of 
iron, together with about 2,200 kilowatt- 
hours, which, at 0.17 cent, would come to 
$3.80 per ton of iron. As the electric fur- 
naces would no doubt closely adjoin the gen- 
erating station the price named for current 
would be a very good one. We should thus 
have a cost for coke and electricity of about 
$4.75 per ton of iron produced. 

Pig iron now requires about two tons of 
coal per ton of iron produced, giving $5.00 
as the cost of fuel per ton of iron produced. 
It is probable that the production of pig 
iron electrically would involve less plant 
and a less upkeep of plant that at present; 
also a good deal less labor would be re- 
quired. Improvements in the _ process’ 
brought about as the result of experience 
would, no doubt, further reduce the costs, 
and would result, in all probability, in a 
better article at a lower price. Steel-mak- 
ing electrically is already in extensive use, 
and even with present facilities for gener- 
ating the current which the process re- 
quires, is beginning to make considerable 
headway. All steel would, of course, be 
produced electrically as soon as sufficient 
experience had been gained regarding de- 
tails and a supply of very cheap current was 
available. Foundry work in both iron and 
steel would be most conveniently carried 
out by means of electric melting. It is al- 
ready known that the electric furnace gives 
the best results obtainable for steel cast- 
ings. The heating of steel for rolling, forg- 
ing, and annealing will be most efficiently 
carried out electrically as soon as the cheap 
supply warrants experimenting in this direc- 
tion. In fact, all furnace work for which 
coal or gas is now used could be more 
satisfactorily done electrically when an 
abundant and cheap supply is available. 

We now use aluminum for a number of 
purposes, notwithstanding our want of 
knowledge as to the best ways of working 
it. When our experience with aluminum 
in any way approaches what we now know 
about the working of steel, it is certain that 
vast quantities of this material will be used 
throughout the world. The manufacture of 
aluminum is another of the processes which 
will be greatly facilitated by a cheap supply 
of electricity. In fact, it may be said that 
aluminum can only be produced econom- 
ically at present in water-power countries, 
but as an intermittent supply of electricity 
could be given under the proposed scheme 
at a lower price than it is being obtained 
from water powers, we should be in a bet- 
ter position than the water-power countries 
to manufacture this metal. With cheap 
electricity available, electrochemical pro- 
cesses must grow and multiply to an enor- 
mous extent. 

Summarizing the whole position, it may 
safely be said that, wherever coal, gas or 
power are now used, everything for which 
they are used will be better done when 
electricity is the medium of application. 

Hardly less in importance in the all-elec- 
tric scheme is the question of the by-prod- 
ucts which become available by the proper 
use of our coal. These consist principally 
of fixed nitrogen, together with tar and oils. 
Fixed nitrogen in the forms of sulphate of 
ammonia, nitrate of soda, and nitrate of 
lime are most valuable fertilizers, and ena- 
ble Jand continually to produce the same 
crops with a greatly increased yield per 
acre. It is now beginning to be understood 
that intensive farming of the land also in- 
volves intensive cattle raising, and that it 
is very advantageous greatly to reduce the 
amount of grass land and instead to grow 
crops intensively cultivated, as in this way 
a given amount of land can be made to 
produce a much larger yield. 

If it was found that a larger amount of 
fertilizer than the three million tons of 
sulphate of ammonia, which would be the 
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principal by-product from the sixty million 
tons of coal turned into electricity, could be 
advantageously used, this would be very 
economically produced from the electrical 
station by the oxidation of atmospheric ni- 
trogen, giving a valuable fertilizer in the 
form of nitrate of lime. This could be made 
intermittently by means of current, filling 
up the load curve and would not necessi- 
tate the expenditure of any more money on 
plant for generation or transmission of the 
current. It would, however, require the 
burning of additional coal, and this in itself 
would add to the sulphate of ammonia 
available. 

The output of the twenty-five million kilo- 
watts of plant installed has been reckoned 
upon a sixty-per-cent load-factor, but it is 
quite possible that the load curve could be 
still further filled up by an additional 
twenty per cent for any purposes such as 
those just stated. In this way it would be 
possible to burn an additional twenty mil- 
lion tons of coal annually, producing a mil- 
lion tons of sulphate of ammonia and other 
by-products, and 43,800 million additional 
units, which could be sold at a considerable 
profit at 0.10 cent per unit, as the cost 
would not exceed 0.02 cent per unit. 

Considering the general effect of the all- 
electric scheme, in which, with but small 
exception, the whole of the coal used is 
turned into electricity, the first important 
effect would be the saving of some eighty 
to ninety million tons of coal a year. As 
we should produce the whole of our food 
requirements, we should not have to export 
our capital in the form of coal to help pay 
our food bill. In this way, by making these 
two savings, we could prolong the useful 
life of our coal measures two and a half 
times, and still have twenty million tons of 
coal a year available for the use of our 
steamships over and above the coal required 
in the country. 

The saving of labor now employed in rais- 
ing the vast amount of coal which we now 
waste or send abroad, the labor employed 
in transporting the coal and using it for 
all the various purposes for which it is now 
required, together with the labor employed 
in cleaning up and getting rid of the effects 
of burning coal according to our present 
methods, would all be available for addi- 
tional manufacturing of the articles now 
imported and for use on the land. 

Cheap electricity would greatly stimulate 
all manufacturing operations, which would, 
in turn, enable labor to be better paid. 

The saving of so much wasted labor and 
material would greatly add to the prosper- 
ity of the country and so enable us to sup- 
port a larger population living under more 
healthy and comfortable conditions. 

Of course there are many things which 
at present stand in the way of realizing 
such a scheme as outlined. There are many 
technical details which nothing but an im- 
mense amount of work can solve satisfac- 
torily. There are also political and legis- 
lative difficulties standing in the way, but 
these, when the time arrived, would have to 
be got rid of rather than allow them to 
handicap the advance of the country. It is 
only a matter of time before such a scheme 
is carried out in its entirety, 

What interests us most, perhaps, is the 
question of how long it is likely to be be- 
fore the all-electric idea becomes possible. 
At present there is so much required to 
be done to make it workable in all its de- 
tails that it seems as though its realization 
would be long deferred. It must, however, 
be remembered that knowledge is continu- 
aliy being acquired which brings us nearer 
to its realization, and that things engineer- 
ing, and especially in electrical engineer- 
ing, now move very rapidly. It may there- 
fore come to pass that the all-electric idea, 
with its far-reaching changes and great ben- 
efits, will become an accomplished fact in 
the near future, 
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SOME TYPES OF CIRCUITS FOR 
VOLTAGE, CURRENT AND 
POWER CONTROL.—III. 


TRANSFER-COILS AND SWITCH-CONTACT 
; WEAR. 


BY CLARENCE I. ZIMMERMAN. 


A transfer-coil, as the term is used 
here, is an inductive coil employed to 
transfer the load from one transformer 
tap to another. It is normally left in the 
circuit and it distributes the main cur- 
rent, by reason of its reactive properties, 
between the two transformer taps across 
which it is connected. The transfer-coil 
circuit, as it is ordinarily in use, is shown 
in Fig. 10. Figs. 11 and 12 will be de- 
scribed with particular reference to the 
pressures affecting the burning of the 
switch contacts when the coil 1s transfer- 
ring the current from one set of taps to 
another. 

Description of Fig. 11.—In this circuit 
the transfer-coil is being used to lower 
the load on the secondary by transfer- 
ring the end 2 of the coil from A to C. 
Switch B is closed and switch A has just 
been opened. The arrows with the dou- 
ble-heads represent the main current 
flew, and the arrows with single-heads 
and tail marks represent pressures. 

c, is the highest pressure in use on the 
secondary side. 

c, is the pressure between the active 
taps q and p. or between p and o. The 
Yormer set was just In use. 

c, is the difference between e, and e.. 

Before opening switch A, the pressure 
¿| across the load L was e,-+¢,/2. 

c.. after switch 1 is open, is a reactive 
pressure whose value is proportional to 
the magnetice saturation value of the iron 
core, to the number of turns on one-half 
of the transfer-coil n-m, and to the value 
of the main current 7. With ordinary 
designs ¢, would be greater than c,. Let 
this pressure then be represented by k e,, 
k being a figure greater than unity. 

e, after switch A is opened, is a re- 
active pressure approximately equal to ¢, 
as long as the core is not saturated with 
magnetism, but it is less than e, after 
the core becomes saturated. Assuming 
the magnetization when switches A and 
B are closed, to be one-half of the mag- 
netization after switeh A is opened, ìt 
follows that the electromotive foree in- 
duced, or e, must be twice what it was 
before, 


mately). 


Hence ¢, equals ¢, (approxi- 
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The voltage across the whole transfer- 
coil n-m is e,+e,, or, under the assumed 
conditions, ke, +e.. The voltage across 
switch A is e,+¢,+6,=ke,+e,+¢,—=ke, 
+2e.. This condition exists when switch 
A is wide open. 

At the moment of opening switch A, 
we attempt to instantaneously reverse 
the polarity of the inductance coil. In 
this case the self-induced electromotive 
force of demagnetization acts in the di- 
rection n-m, or in oppositon to the pres- 
sure tending to make the main current 
T tlow. The more quickly we attempt 
to demagnetize the core, the greater is 
this opposing pressure. It has no path 
in which to discharge except in opposi- 


POWER SUPPLY 


MAIN TRANSFORMER 
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f 


LOAD 
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tion to the direction that the main cur- 
rent tends to flow through switch B and 
one-half of the coil n-m. The result is 
that the potential of n is foreed much 
below m, p and q, and switch A gets the 
concentrated effect. If the load L be 
ductive, the potential will be intensi- 
fied. There is in addition, a moment la- 
ter, a counter electromotive foree of self- 
induction during the period that the 
main current is rising up to its full value 
in the coil. This counter-pressure tends 
to hold back the main current. 

The rate of opening switch A will ma- 
terially affect the intensity of the pres- 
sure across its contacts. | When it is 
opened very quickly the worst. statie ef- 
fects are produced. If it is opened very 
slowly, the contacts will be burned by 
arcing. There is a rate of opening the 
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switch which will produce the minimum 
amount of trouble. 

Description of Fig. 12.—In this circuit 
the transfer-coil is being used to increase 
the load on the secondary by transfer. 
ring the end n of the transfer-coil from 
C to A. Switch B is closed and switch 
C has just been opened. Assuming 
switch C to be wide open, ¢,, ¢.. C, €, and 
e, follow practically the same description 
which was given for the similar poten. 
tials in Fig. 11. 

The voltage across switch C, or c., Is 
not the same as that across switch A, for 
it is now the difference between the vol. 
tage across the transfer-coil (¢,+¢,) and 
ca, Instead of their sum, as an Inspection 
of the figure will show. This voltage is 
then ke.+e.—r,=hke,, which is the re- 
active voltage of one-half of the coil m-n 
when the main current J is flowing. 

At the moment switch C is opened. 
there is a comparatively small counter 
electromotive force of self-induction due 
to the increasing current in one-half of 
the coil. The polarity of the coil is not 
reversed and there is thus no magnetic 
energy to be dissipated. On the con. 
trary the magnetism of the coil is im- 
creased which means absorption of en- 
ergy. Switch C is thus not subjected to 
the severe pressures that switch A was. 

Summarizing the above discussion of 
Figs. 11 and 12, we note: When the 
load is being decreased, the switeh which 
opens one end of the transfer-eoil breaks 
one-half of the main current against the 
momentarily self-induced pressure of de- 
magnetization of the transfer-coil, and 
attempts to stop the main current in the 
cireuit. This pressure due to de- 
magnetization is followed by the counter 
pressure of self-induction due to the rap- 
id rise of the main current in the coil. 
The final pressure across the switch gap. 
is, roughly, more than three times the 
pressure across the transformer taps 
which were just in use. 

When the load is being increased, the 
switeh which opens one end of the trans 
fer-coil breaks one-half the main current 
at a comparatively small momentary 
pressure of self-induetion whieh ts caused 
by the sudden increase of current 
and magnetism in the coil. The tinal 
pressure across the switch gap is, rough- 
ly. greater than the voltage across the 
transformer taps which were just in use. 
but it is less than the switeh-gap pres 
sure when the load is being decreased, bY 
twice the voltage between the transfor- 
mer taps. 
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When the transfer-coil is on the pri- 
inary instead of on the secondary side 
of the transformer, the conclusions just 
reached are the same, insofar as the in- 
creasing and the decreasing of the load 
are concerned, but just as it was shown 
in the discussion of transfer-resistances, 
the increasing and the decreasing of the 
number of turns gives different potential 
rises and burning effects at the switch 
contacts. 

As with the transfer-resistances, an 
electrical condenser or a safety-valve of 
the aluminum electrolytic type might be 
used to reduce the high-potential stress- 
es. Another method for special cases 
would be to temporarily insert across a 
portion or the whole of the transfer-coil, 
a non-inductive resistance or a condenser 


ELECTRICAL REVIEW AND WESTERN ELECTRICIAN 


Fortunately, in some applications, 
such as startiig induction motors or in 
speeding up single-phase railway motors, 
the transfer-coils are not called upon to 
lower the load. When the load is to be 
decreased to some definite value, the pow- 
er may be cut off entirely and then in- 
ereased from zero to the desired value 
by going through the increasing opera- 
tions without serious burning of switch 
contacts. Whenever transfer-coils are to 
be used for both raising and lowering 
heavy loads some auxiliary device should 
be used to reduce the troubles at the 
switch contacts. 
| DIAGRAMS. , 

Fig. 10. Transfer-Cou.—This figure 
shows the division of current between the 
transformer taps caused by the reactive 
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The Institute Edison Medal. 


The Edison Medal Association, which 
was formed by the friends and admir- 
ers of Thomas A. Edison to found a 
gold medal in the American Institute of 
Electrical Engineers, celebrating the in- 
vention of the incandescent lamp and 
twenty-five years of its successful use, 
has just closed up its accounts. The 
Association began its work five years 
ago and raised a fund of over $7,600 
for the purpose. Of this account, $5,- 
000 was placed in the hands of the In- 
stitute for the Medal Award Fund. The 
contract for the design of the medal 
was made with James Earle Frazer, the 
well known sculptor, who, owing to the 
change in the deed of the gift, was 
called upon to make two separate de- 
signs. The medal was at first to be 
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of the transfer-coil when the attempt is 
made to instantaneously reverse its po- 
larity. This is shown in Figs. 13 and 
l4. This resistance or condenser may be 
removed when the discharge has been ab- 
sorbed. 

In Figs. 13 and 14, both of the switches 
@ and G! are to be closed just before 
the load is to be decreased by means of A 
or Ç, and may be opened again after A 
or C has been opened. 

In Fig. 14 is shown an electrical con- 
denser which absorbs the magnetic dis- 


charge energy of the transfer-coil when 


the load is being decreased. This con- 
denser may be of the aluminum electro- 
lytic safety-valve type. The electrical 


“ondenser or its substitute may be placed 


across only a part of the transfer-coil. 


LOAD 
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Fig. 11. Transfer-cotl in Use.—Lower- 
ing the secondary pressure by opening 
A and, later, closing C. 

Fig. 12. Transfer-coil in Use.—Rais- 
ing the secondary pressure by opening C 
and, later, closing A. 

Fig. 13. Transfer-cowu Circurt.—aA re- 
sistance is here shown to reduce the wear 
of switch contacts when decreasing the 
load. 

Fig. 14. Transfer-coil Circuit.—A ca- 
pacity is here shown for reducing the 
wear of switch contacts when the load is 
being decreased. The capacity may be an 
ordinary condenser or an aluminum elec- 
trolytic condenser-safety-valve. 


[This article will be followed in early is- 
sues by two others dealing with modern 
types of potential regulators of the induc- 
tion type.—EpD.] 
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awarded to students of electrical en- 
gineering, but this was changed and 
only one award was made to a student 
competing, the amount being $150 with- 
out a medal, but with a special certifi- 
cate. Under the new deed of gift, the 
medal is awarded for meritorious 
achievement in electricity and this vear 
Elihu Thomson became the first recipi- 
ent. The $5,000 fund, since it was 
placed in the hands of the Institute, has 
grown considerably. The officers of the 
Edison Medal Association engaged in 
carrying out this work on behalf of the 
subscribers, and presenting them with 
the Institute and with the Institute Ed- 
ison Medal Committee have been: Sam- 
uel Jnsull, president; Frank S. Hast- 
ings, treasurer; T. C. Martin, secretary. 
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ELEMENTS OF POWER-STATION 
DESIGN.—XIV. 


UNDERGROUND TRANSMISSION. 


BY W. B. GUMP. 


The advent of high potential on 
overhead lines has increased the ter- 
ritory for power distribution from cen- 
tral stations, and has extended the 
limits of power transmission far be- 
yond the point formerly regarded as 
ultimate. As the art advances, we 
may justly expect further extensions, 
finally permitting the economical 
transmission of power over distances 
many times greater than present con- 
‘ditions allow. 

The extended territory, made pos- 
sible by improvements in the trans- 
mission line, has demanded improve- 
ments also in the underground sys- 
tem in order to utilize the power to 
the fullest extent at the point of de- 
livery. In other words, the’ require- 
ments of electric power distribution in 
the thickly populated districts has de- 
manded a means of economically 
transmitting electric power under- 
ground. The electric cable, being the 
only available means of accomplishing 
this end, has necessitated careful study 
and investigation. Due chiefly to the 
high cost of insulating electric cables 
it has not been feasible to install sys- 
tems capable of carrying a potential 
above 30,000 volts. The greater number 
of high-tension cables transmit power 
at less than 15,000 volts. For this rea- 
son the cost of a cable system in a 
large and densely populated district 
is enormous, and in not a few cages 
represents an investment far in ex- 
cess of the cost of the generating 
plant. 

Of the materials emploved for insu- 
lation, viz., paper, rubber, and var- 
nished cambric, the first is the most 
widely used on account of its lower 
cost and long life. For wiring inside 
of stations a considerable amount of 
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cambric cable is being used, and it is 
highly satisfactory when properly in- 
stalled. 

Duct Systems—The materials gen- 
erally used for conduit construction 
are: (a) Iron pipe; (b) creosoted 
wood; (c) bituminized fiber; (d) clay 
tile. 

The first two may be eliminated, as 
far as high-tension practice is con- 
cerned. This leaves but two systems 
to be considered, the bituminized fiber 
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FIG. 1.-MANHOLE BUILT OF REINFORCED 
CONCRETE. 


and clay tile. The latter material is 
in general use for outside construc- 
tion, while for power-station work 
fiber conduit is very popular. 

There are five important properties 
pertaining to fiber which are factors 
promoting its use: (a) Light weight ; 
(b) high insulation ; (c)proof against 
moisture; (d) uniform in structure ; 
(e) easy to aline. 

As high insulation and freedom from 
moisture are not essential qualities to 
duct construction, as far as lead-cov- 
ered cables are concerned, tile conduit 
is highly satisfactory, and its compara- 
tively low cost has made its use very 
extensive. It has considerable weight, 
and where shipments must be made 


their 
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over long distances, the question of 
freight may become so serious as to 
favor the adoption of fiber conduit. In 
either system the material is laid in 
concrete, after being properly alined, 
and when set forms a solid and sub- 
stantial construction. 

Station Wiring.—For potentials not 
exceeding 13,000 volts, tile duct is as 
satisfactory for cable runs within the 
station as bituminized fiber. It may be 
said, however, that tile is less flexible 
in conforming to certain locations, and 
for this reason it will generally be 
found that the fiber satisfies the condi- 
tions more readily. 

During the period when concrete is 
applied the conduit is likely to fill with 
water where there are bends forming 
pockets. Moisture is certain to accu- 
mulate, and after the concrete has fully 
set, the remedy is to pump out the con- 
duit and allow a blast of air to circu- 
late through each duct. This air may 
he conveyed from a compressor, which 
is ordinarily installed for other pur- 
poses. When not too inconvenient it 
is advisable to heat the air, so as to 
hasten the evaporation and dry out the 
fiber. The process mentioned will be 
found to eliminate entirely any damp- 
ness in the conduits, and will restore 
original insulating properties. 
Wooden plugs can be placed in the ends 
of conduit to prevent water, concrete. 
and other material from entering. AS 
to moisture, however, every precaution 
should be taken before the wiring 1$ 
installed, and it should not be con- 
cluded that the conduit is dry even 
though the ends were closed. 

Heat Radiation from Electric Cables. 
—The fact was pointed out in a pre- 
vious chapter that inclosed conductors 
are subject to greater restrictions re: 
garding heat radiation than open con- 
ductors. It is often practicable in 
power stations in which there are large 
groups of inclosed cables to install a 
special ventilating equipment to take 
care of excessive heat. 

In the case of long runs under the 
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streets, the number of cables in one 
group must be limited, since serious 
trouble in one cable may easily be com- 
municated to the others. Hence a very 
large portion of the plant output may 
be cut off. The volume of heat radiat- 
ing from a group of cables may easily 
reach the danger point if not properly 
provided for, and in designing a duct 
system this fact must be kept in mind. 

In transmitting power to substations 
it is feasible to separate the cables into 
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the current at maximum the loss will be 
greatest on the inner conductor, due, of 
course, to slower dissipation of heat. 
At minimum load the reverse condition 
takes place. when the outer conductor 
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annoyance and inconvenience follow, 
not to mention the liability of serious 
burn-outs due to crowding of the cables 
within the manhole. A barrier system 
is practicable where the number of 
cables is not too great to permit con- 
venient handling of all the cables. 

Fig. 1 shows the general construction 
of a manhole built of reinforced con- 
erete. There are two divisions, or prac- 
tically two manholes in one, forming a 
duplicate system. An accident to one 


wer. 


side is prevented from reaching the 


two divisions, spacing the ducts with 
other, and therefore prevents a total 


sufficient distance between the two 


groups to remove any possibility of 
contact between them. With this ar- 
rangement the groups may be entirely 
isolated from each other, forming prac- 
tically a duplicate system. In this man- 
ner the liability of having interrup- 
tions is greatly diminished. 

For high-tension underground serv- 
ice, three-phase three-conductor cable is 
most common. This is almost invari- 
ably paper-insulated and is always lead- 
covered. For single-phase transmission 
a limited amount of concentric cable 
has been employed. There are several 
serious objections to this form of cable. 
among them being the fact that the 
heat radiation is not equally divided 
hetween conductors. The result of un- 
equal radiation is unequal resistance. 


FIG. 3.-AN OBJECTIONABLE INSTALLA- 
TION. 
hence an unequal loss between con- 
ductors. With a two-conductor concen- 
tric cable the inner conductor should 
be made larger than the outer, the dif- 
ference in size depending upon the cur- 
rent value, which will equalize the 
average loss between conductors. With 


FIG, 2.—CONTINUOUS DUCT SYSTEM. 


carries a greater current per unit of 
cross section than the inner conductor, 
and is therefore subject to a loss ex- 
ceeding that of the inner conductor. 
Design and Construction of Man- 
holes.—The first thing to be determined 
in laying out an underground system is 
the number and location of manholes. 
When the contour is level, or practically 
so, the number of manholes will depend 
upon the number of bends, and the dis- 
tance involved. It is not in keeping 
with good practice to space manholes 
more than 600 feet apart. Generally, 
the demands of the system require much 


closer spacing than the figure given. 


Where there are grades the location of 
manholes must be chosen accordingly. 
and before a wise choice can be made, 
a complete survey is necessary. The 
survey should include accurate data as 
to grade levels, location of existing and 
prospective water and gas mains, and 
sewer connections, as well as the nature 
of the soil to be encountered during 
construction. 

It is important to keep in mind that 
the distance between centers of cables 
entering a manhole should be governed 
by the space necessary to make a splice. 
When this item is overlooked, great 


shutdown, as far as local trouble is con- 
cerned. Here the cables are grouped in 
pairs, which makes it convenient in 
classifying them, and affords more im- 
mediate identification when making 
tests and repairs. 

Where it is more expedient to con- 
struct a single manhole the cables may 
be laid in split tile, and cemented, 
forming a continuous duct system, the 
two groups taking the form shown in 
plan in Fig. 2. The chief point to be 
observed in placing cables in the posi- 
tion shown is to avoid sharp bends at 
the entrance of the ducts B. 

An installation as shown in Fig 3 
is highly objectionable: (1) on account 
of exposure of all cables to a burn-out 
on any one cable; (2) short radius 
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FIG. 4.—STANDARD DUCTS. 


bends are required, to keep the cables 
separated; (3) unfavorable conditions 
for inner cables to radiate heat. 
Where three or more cables are placed 
in one row it becomes clear that the 
objections above cited are greatly aug- 
mented. This form of construction is 
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to be found in a number of the older 
systems. An improvement could be 
added to it in most cases, without much 
extra cost, and thereby increase the 
safety of many old systems. This im- 
provement consists in the placing of a 
short barrier wall, or slab, between the 
groups, at opposite sides of the man- 
hole, as shown at B. This arrangement 
permits bends of a longer radius, un- 
less the manhole is too small to allow 
shortening the radius of the bends S on 
either side. It will be found that such 
an improvement is feasible in the ma- 
jority of cases referred to. The slab 
should be removable so as not to inter- 
fere with making splices or performing 
any work on the cables. 

It is well to note the importance of 
having manholes large enough to allow 
at least two workmen to make repairs 
and installations comfortably. Present 
practice requires a minimum floor di- 
mension of five feet, and it may be said 
that six or eight feet is far better. The 
inside height should be at least five 
feet, and six feet as a rule. This di- 
mension may be increased where there 
are large groups of cables to handle. 
Local conditions alone will determine 
how far to extend beyond the minimum 
figures. 

Single vs. Multiple Duct—The usual 
dimensions of single tile duct are as 
shown in Fig. 4 (a). The square hole 
has the advantage of offering less fric- 
tion to the cable when pulling in than 
with the round hole. Furthermore, 
there is a greater area of cross section 
available in the square hole for a num- 
ber of cables. It should be stated, how- 
ever, that the ducts should be limited 
to one cable each, unless the cables are 
small, and of low potential. The only 
advantage of having several cables in 
one duct is that the duct space becomes 
utilized. On the other hand, it 1s never 
advisable to have the openings com- 
pletely filled. There should be suff- 
cient air space around the cables to 
offer ventilation, otherwise the heat is 
stored up and cannot readily be dis- 
posed of. In Fig. 4, (b) and (c) show 
multiple ducts of two, three, four and 
six ducts respectively. 


The chief advantage of multiple duct | 


is that the labor, and hence the cost per 
duct foot, is less than in the case of 
single duct. The main disadvantage is 
that the joints cannot be staggered be- 
tween single runs, as with the single 
duct. The single duct has another ad- 


ELECTRICAL REVIEW AND WESTERN ELECTRICIAN 


vantage on account of forming a double 

wall between cables, affording greater 

protection than with multiple duct. 
(To be Continued.) 


EpItTor’s Note.—This important series of 
articles started in the ELECTRICAL RE- 
VIEW AND WESTERN ELECTRICIAN, Septem- 
ber 3, 1910, and will cover every phase of 
central-station design. The treatment is 
elementary and withal practical throughout, 
and the complete series will constitute a 
standard and reliable treatise on this im- 
portant subject. 


— eoe 
The Generation of Power. 

A lecture was delivered before the 
Franklin Institute of Pennsylvania on 
November 10 by Dr. D. S. Jacobus, ad- 
visory engineer of the Babcock & Wil- 
cox Company, and formerly of the 
Stevens Institute of Technology, on 
‘‘The Generation of Power.’ In this 
lecture the great developments of the 
art within the last few years were dis- 
cussed, the subject treated from a sci- 
entific standpoint, in order to compare 
the failings and disadvantages of dif- 
ferent means of generation, and a de- 
scription given with numerous lantern 
slides of modern power plants and of 
marine practice. 

The type of boiler best suited for 
power-plant work was fully discussed, 
the requirements as set forth being that 
while the boiler should be capable of 
operating economically at an ordinary 
load, it should also be capable of being 
driven to a capacity that is only lim- 
ited by the amount of coal which can 
be burned in the furnace, and that it 
should be of a type which can be got- 
ten under steam quickly and cut in line, 
either from a banked fire or from a cold 
state. He did not believe in adding to 
the water capacity to increase the ther- 
mal storage factor to a degree which 
would sacrifice the ability to get up 
steam quickly, as an increase in the 
thermal storage capacity could improve 
matters but little for the conditions to 
be met in ordinary power-plant work 
compared with the ability to get a re- 
serve boiler in on the line in the short- 
est possible time. The best boilers to 
use are those which will respond 
quickly, and by having a number of 
the boilers in the plant under steam 
and others in reserve the steam pres- 
sure may be maintained practically 
constant. To make thermal storage a 
material factor the steam pressure must 
fall twenty-five pounds or so, and after 
the pressure falls, the thermal storage 
will act against the recovery of the 
pressure and the rate of combustion of 
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the fuel and the heat imparted to the 
boilers must be greater than with the 
boilers having a less thermal capacity. 

The great problem in power-plant en- 
gineering is to carry economically 
enough reserve capacity to meet the 
daily peaks of the load. Then again, ` 
there are exceptional peaks which only 
occur at rare intervals, so that a consid. 
erable percentage of the available 
power may be developed only for a few 
hours every month, or, for that mat- 
ter, for a few hours every year. 

The progress in this direction is ex- 
emplified by the installation of the 
Commonwealth Edison Company at 
Chicago, where the first 5,000-kilowatt 
turbines erected in this country were 
installed. This was in 1903, and eight 
boilers, each havjng about 5,000 square 
feet of heating surface, were supplied 
for running a turbine. The maximum 
rating for these turbines was 7.500 
kilowatts. Later on, 12,000-kilowatt 
(maximum rating) turbines were in- 
stalled, each with eight boilers of the 
same size as provided for the 5,000- 
kilowatt machines. Still later machines 
of 14,000-kilowatt maximum were run 
with the same size and number of boil- 
ers as the original machines of 7.500- 
kilowatt maximum. 

The steam turbine is becoming more 
and more the standard for large-power- 
plant work both on account of its fuel 
economy and the low cost of attend- 
ance. The most economical fuel con- 
sumption under operating conditions 
that has so far been published was se- 
cured in a test with piston engines 
where a kilowatt-hour was turned out 
of the station for each 25,000 British 
thermal units contained in the fuel. 
The plant referred to is the Redondo 
plant of the Pacific Light & Power 
Company of California. The fuel was 
California crude oil. The load curve 
had two high peaks and there was 4 
lay-over period of 4.5 hours per day 
during which the entire plant was shut 
down. 

While no results for plant economy 
as good as the above have been pub- 
lished for stcam turbines, it is only fair 
to say that the figures for water con- 
sumption for turbines show that better 
than this economy can be secured under 
uniform load conditions. When it 
comes to plant economy, so much de- 
pends on the load conditions that it ìs 
hard to compare one plant directly 
with another. 
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ELECTRIC LIGHTING. 


ILLUMINATING G ENGINEERING 


NEW LIGHTING OF MICHIGAN 
BOULEVARD, CHICAGO. 


A SPLENDID EXAMPLE OF TUNGSTEN 
CLUSTER LIGHTING. 


Arrangements have been practically 
completed for what will doubtless be 
the most splendid installation of street 
or boulevard lighting by means of 


clusters of tungsten lamps that has yet. 


been attempted anywherc on a perma- 
net and artistic scale. This installa- 
tion will be made along Michigan 
Boulevard in Chicago and will probably 
be completed early next spring. - 

The section of Michigan Boulevard 
involved is that along the western 
edge of Grant Park between Randolph 
and Twelfth Streets and is about one 
and one-sixth miles in length. With 
a magnificent line of office structures, 
hotels, theaters, club houses and other 
fine commercial and public buildings 
fronting upon it, this portion of the 
boulevard forms the most imposing 
street in Chicago. In fact, there are 
but few streets in the world where one 
ean get so fine a vista of modern ar- 
chitectural structures as along Michi- 
gan Boulevard viewed from Lake 
Michigan or from Grant Park. 

This boulevard is always crowded 
with automobiles and other pleasure 
vehicles because of its proximity to 
the downtown district and because it 
forms the principal driveway leading 
from the center of the city to the ex- 
tensive park and boulevard system of 
the South Side. On account of this 
dense traffic Michigan Boulevard was 
widened and repaved between Ran- 
dolph and Twelfth Streets within the 
last two years. The roadway has now 
a width of seventy-five feet and is 
flanked by sidewalks of thirty and 
twenty-five feet width, thus making 
the total width of the boulevard 130 
feet. 

In making the improvements it was 
realized that the old open are lamps 
formerly in use provided a lighting 


that was not only inadequate but un- 
suited to the character that the boule- 
vard had assumed. The South Park 
Commissioners, who have jurisdiction 
over this boulevard, therefore, invited 
trial installations of a block or so each 


PRELIMINARY MODEL OF NEW LIGHTING 
STANDARDS FOR MICHIGAN BOULEVARD. 


from manufacturers of various types 
of illuminants. Among the lamps so 
tried out were upright and inverted 
mantle gas lamps, open and inclosed 
carbon arc lamps, magnetite ares, flam- 
ing ares of both orange and white va- 
rieties, and tungsten incandescents in 


clusters of five lamps. The latter were 
mounted on adjustable wooden sup- 
ports so that the spacing of the col- 
umns and the height and arrangement 
of the cluster that would give the best 
results could be determined. Al- 
though no elaborate illumination tests 
were made in these experiments, which 
were prolonged for many months, it 
was felt that the use of tungsten clus- 
ters would provide the most desirable 
quality of light and an abundant 
quantity with suitable distribution. 
Other considerations in the choice of 
this system were its efficiency, the elim- 
ination of lamp trimming, the fact 
that the burning out of any one lamp 
is not noticeably detrimental to the 
lighting effect, and finally the readi- 
ness with which it lends itself to artis- 
tic treatment. 

The last consideration was an im- 
portant one in view of the strong hold 
that the ‘‘eity beautiful” movement 
has taken in Chicago. In the park and 
boulevard system it has found its 
most marked expression and it is but 
natural that the most important boule- 
vard of the city be lighted by means 
of an equipment that not only satisfies 
esthetic requirements but will become 
a model of artistic street lighting. For 
this reason much care was taken in 
the selection of the type of standards 
to support the lamp clusters. After a 
number of designs were considered, 
the one shown herewith in its prelim- 
inary form was chosen. 

Although the model shown in the 
illustration does not show the finer de- 
tails of the design, some of these having 
not been worked out, it does show that 
the standards will be of distinctive 
and pleasing character. This unique 
design may be described as a freely 
interpreted classic, symbolic of the 
modern Renaissance school. The orna- 
mentation is rich and pleasing and the 
entire effect will be strikingly beanti.- 
ful both by day and by night. 

The tungsten clusters employed in 
the trial installation were of the popu- 
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lar five-lamp type with a central top 
lamp inverted and four lamps sus- 
pended from brackets. As a consider- 
‘able portion of the light flux from the 
inverted top lamp is wasted in an up- 
ward direction, it was determined to 
place all the lamps in a pendent posi- 
tion so as to secure a maximum of use- 
ful flux. Each standard will therefore 
hear six 100-watt tungsten lamps sus- 
pended from independent arms so that 
the centers of the lamps will be fifteen 
feet, five inches from the sidewalk. 
Each lamp will be enclosed in a twelve- 
inch Alba glass globe. The total height 
of the standard will be nincteen feet, 
two inches. 

The standards will be placed near 
the curb line and directly opposite 
each other on the two sides of the 
houlevard. The spacing has not been 
exactly determined but will probably 
he about eighty feet between adjacent 
columns. In the original order 130 
columns are to be provided for the sec- 
tion of the boulevard in question; if 
the eighty-foot spacing is adhered to 
the number of standards will have to 
be increased. The average length of 
the fourteen blocks in this stretch is a 
little over 400 feet. 

Both on account of the great width 
of the boulevard and its density of 
traffic, it has been found necessary to 
place safety islands in the center of 
the roadway at the principal crossings. 
These are cement platforms slightly 
raised above the roadway and serve to 
separate the traffic in the north and 
south directions, aid the pedestrian in 
crossing by forming a shelter where he 
ean pause to look in the opposite direc- 
tion, and prevent swiftly moving auto- 
mobiles from ‘‘eutting”’ around cor- 
ners. To make these islands of value 
at night they are provided with a col- 
umn bearing a red lamp. 

Various designs of these columns 
have been in use along Michigan 
Boulevard. To secure uniformity and 
also harmony with the proposed curb 
lighting, a new design was selected 
whieh conforms to the new cluster 
standards, but is of a still more ornate 
character on account of the conspicu- 
ous location of the island columns. 
These columns will have a tripod base 
and will be surmounted by an inverted 
sixty- or 100-watt tungsten lamp in- 
closed in a large ruby Coral glass 
globe, the center of the lamp being 
close to eleven feet above the pave- 
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ment, One hundred of these new col- 
umns have been ordered for use along 
Michigan Boulevard and in other parts 
of the South Park system. 

The new cluster standards and isl- 
and columns were designed by D. H. 
Burnham and Company, architects, 
Chicago. They are being cast by the 
Dearborn Foundry Company, of Chi- 
cago. The installation will be made 
under the supervision of J. F. Foster, 
superintendent of the South Park sys- 
tem. l 

—eo 
Publication of the Johns Hopkins Lec- 
tures on Illuminating Engineering. 

Considerable headway has been 
made in getting into shape for print- 
ing the lectures on illuminating engi- 


neering that were given at Johns Hop- 


kins University, Baltimore, between 
the dates of October 26 and November 
8, 1910. This lecture course was given 
under the joint auspices of the univer- 
sity and of the IHuminating Engineer- 
ing Society. It was attended by 234 
persons, who enthusiastically declared 
it to be the most thorough discussion 
of all branches of the science and art 
of illuminating engineering ever at- 
tempted. There has been much inquiry 
as to how copies of the lectures may 
he secured and on what terms. 
Subseriptions for the printed vol- 
umes of the lectures will be received 
from anyone. Members of the Ilumi- 
nating Engineering Society and those 
who attended the lectures will be en- 
titled to receive one set of the lectures 
at the actual cost of publication. All 
other subscribers will be chargedslight- 
ly in excess of this, so as to cover the 
incidental expenses in connection with 
publishing a much larger edition than 
is called for by the immediate and pre- 
ferred subseribers. Any of the corpo- 
rations that sent delegates to attend 
the lectures is entitled to receive an un- 
limited number of the volumes at the 
cheaper rate. All those entitled to re- 
ceive the books at the lower rate must 
subseribe for them before December 
15, 1910. Orders should be addressed 
to the Johns Hopkins University, Bal- 
timore, Md., and should state whether 
the subscriber is a member of the So- 
ciety or attended the lectures. No 
money need be sent with the subscrip- 
tions, as the cost, although probably 
about $5 a set, has not been exactly 
determined. Each set will consist of 
two volumes of about 700 pages each. 
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Philadelphia Section, National Electric 
Light Association. 

The regular monthly meeting of the 
Philadelphia Electric Company Sec- 
tion, National Electric Light Associa- 
tion, was held in the Assembly Room 
at 1000 Chestnut Street, on the even- 
ing of November 21. There was an 
attendance of 127 members. Reports 
were heard from all the standing com- 
mittees, particular interest being shown 
in the report of the Committee on the 
Awarding of Prizes, who awarded a 
first and third prize for suggestions 
received covering the betterment of 
company conditions. The two sugges. 
tions covered commercial propositions 
bearing particularly upon the relation- 
ship between the company and the 
consumer. 

The award of the prizes was followed 
by the presentation of the revised con- 
stitution. The only material change 
is that provisions are made for depart- 
mental branches of the Philadelphia 
Electric Company Section, each branch 
to be confined to some particular line 
of work. At this time applications 
have been received from the meter de- 
partment, the accounting department, 
and the commercial department, for 
the formation of branches, which it is 
hoped will be in operation before the 
first of January. 

The papers of the evening were ‘The 
Possibilities of Electricity,” by Jas. H. 
Dentry, and ‘‘The Increasing Promi- 
nence of Illuminating Engineering as 
Recognized by Technical Societies and 
Universities,” by G. Bertram Regar. 

The first paper was particularly iv- 
teresting, being a historical review of 
the electrical industry from its in- 
fancy, tracing its progress through the 
various stages of the development of 
its application to lighting, heating. 
power, wireless telegraphy, ete. The 
paper was beautifully illustrated with 
lantern slides, and was very enthusias: 


tically received. 


The second paper was a brie! outline 
of the work accomplished at Baltimore 
at the recent convention of the Jllumi- 
nating Engineering Society, and also 
the course of lectures at the Johns 
Hopkins University, held under the 
auspices of the Society. The paper 
was very brief, but it is hoped at an 
early date to devote more time to this 
question, as even the brief outline 
proved most interesting and brought 
forth many questions. 
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THE PERIODICITIES AND DAMP. 


ING COEFFICIENTS OF COU- 
PLED OSCILLATORS.: 


BY JOHN S. STONE. 


The theory of two coupled oscilla- 
tors, which is of great importance, 
particularly to the wireless-telegraph 
engineer, has been extensively treated 
by a number of writers including V. 
Bjerknes?, Oberbech?, Galitzin*, Doma- 
lip and Kolacek®, Wein® and Drude’. 

The expressions for the coefficients 
of damping and the periodicities of 
two coupled oscillators are found to de- 
pend upon the solution of an algebraic 
equation of the fourth degree, and for 
this reason it'has become necessary to 
adopt simplified, approximate expres- 
sions for these quantities. Unfortu- 
nately the assumptions made in order 
to deduce these simplified expressions 
for the damping coefficients and perio- 


_dicities of the coupled oscillators have 


been inconsistent with the conditions 
which prevail in most, if not all, prac- 
tical applications of such oscillations. 
The resulting simplified expressions 
apply only to two coupled oscillators 
with little or no damping, or to cases in 
which the coupling is very slight, or 
to cases in which both the coupling and 
damping are very small. 

In what follows we shall deduce ex- 
pressions for the damping coefficients 
and periodicities of two coupled oscil- 
lators which, while convenient for pur- 
Poses of computation, will yield cor- 
rect results in all practical cases and 
which may be readily tested in any 
given case to determine their degree 
of approximation. Incidentally also 
we shall deduce expressions for the 
effective values of the inductance and 


ae 
1 Paper read at meeting of Society of Wire- 
less Telegraph Enginecrs, October 8, 1910. 
2 Wied. Ann. 55, p. 121, 1895. 
3 Wied. Ann. 55, p. 623, 1895. 
4 Petersb. Ber., May and June, 1895. 
5 Wied. Ann., 57, p. 731, 1896. 


6 Wied. Ann. 61, 151, 1897. Ann. d. Physik. 
8. p. 686, 1902 pi i á 


7 Ann. d. Physik. 13, p, 512, 1904. 


TÈLEPHONY-TÈLEGRAPHY, 
WIRELESS. 


resistance of coupled oscillators, ex- 
pressions which correspond in a way 
to the expressions for the effective in- 
ductance and resistance of the primary 
circuits of alternating-current trans- 
formers as effected by the currents in 
their secondaries. 

Let the resistance, inductance and 
capacity of the two oscillators be R,, 
L,, C,, and R, L., C,, respectively. 

When the two oscillators are iso- 
lated, the equations for the natural os- 
cillations of the charges of the two con- 
densers are 


a2 d 
G TEA ag 
and 
d? d : 
(5: + 2a, at + ps? ) Q: = 0 


where 


n?) Q, = 0 


_ R 
$ =L 
1 
Do 
P =EL 


By substituting the particular solu- 
tion 

Q = evt 
in these equations we get the equations 
for the dampings and natural periodi- 
cities. 

wy) + 2a, Ww, + Pp,’ 2-9 0? (1) 

w? + 2a, W + p,* » 04 
from which 


Ww, = —a, ae B, \—l 
ws = —a, + B, \—l1 
where 
B, = TA hn a,? 
and 
B, = id y b? - a -a »? 


By combining particular solutions of 
the form Aet, the expressions for 
Q, and Q, when 2, and 4, are less than 
p, and p, will be found to be 


QO, = t (A, cos By t+ B, sin B, t) 
Q = t (Ay cos Ba t + By cos Be t) 
where A,, B,, A, and B., are constants 
determined by the special conditions 
under which the natural oscillations 
are set up. We may digress here to note 
that the alphas are called the damping 
coefficients, the betas are called the 
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natural periodicities or the perio- 
dicities of the natural oscillations 
and the p’s are called the free 
periodicities or the periodicities of the 
free oscillations. The periodicity or 
pulsation £ is 27 times the frequency of 
the oscillations. The natural oscilla- 
tions are the oscillations which the os- 
cillator actually executes when its elec- 
trical equilibrium is disturbed and it is 
permitted to restore itself to equilib- 
rium in the absence of any impressed 
force. The free oscillations are the os- 
eillations which the oscillator would 
execute in tending to restore its equi- 
librium if it were devoid of resistance 
or other damping action. 

We are not here concerned with the 
case of non-oscillatory circuits, namely, 
those in which p, and p, are equal to or 
less than ¢, and a.. 

Coming now to the case of the two 
oscillators when brought into inductive 
relation with each other we have 
and 


d? d d? 

(2 T ea ute?) Oy +H: jp O2=0 
d? d d? 

(i + 2a: dt +p? )Q: +e: =0 


where 


(2) 


M 
RESI, 
M 
at = L, 


M being the mutual inductance between 


The function 
i oe M = 
Nhi Mg = VL, L, 
is called the coefficient of coupling. 


the circuits. 


From equations (2) we get 


d? d d? d 
| (int 2a dt +2.) (a Tae gt +a) 
di 
— Fih: T QO=0 
d’ d? 
[a-m dta t2 (0 +a,) dt? 
d? 
+ (Py? + po? + Aaa) jpe 


d 
+2(a, p,*+a, AETAT] Q=0 
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By substituting the particular solu- 
tion 

Q — emt 
in this equation we get the equation 
for the dampings and natural perio- 
dicities of the inductively associated 
oscillators 


m +2 
+2 


a 1a» 


k m’ ag = 
ie sire m+ oo — () (3) 


Poy Pa or, Cee 5s 
k m 
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m* +2(a, +a,)m* T (2: "+ pe i +4ajag)n? 


+2(a, pete pit )mtp:? p: =0 
This equation is naturally the same 


as the product of the two equations (1) 
and has the same solution as these 
equations. 


Equation (3) may be written in the 


form 
m* +2 (aytaz) m>+(91" ge” tta, az )m?* 
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aa? 
Gho 
and reduces to 


klg? +92") =p: 7p" 
when 


(6) 


This condition is either true or very 


+2(aige? tagi? mtg” g? =0 (4) closely approximated in al) practical 
e a. 
7 P,- 1,000! Fz 0,900 | 
ers T 
| | | | 
14 a 


2.5- Biel a e a Se + ES ae St OR 


Pa = 1.00 Pp = 0.90 


Gy, = 0.30 “1270.50 


4 


ee + 


where 
k= l— pik: 

The complete solution of this quartic 
is too involved to be of any practical 
use to the engineer, but by a simple 
device a solution may be obtained 


which besides lending itself to use for 


the purposes of computation also gives 


a close degree of approximation even 
in the ease of oscillators having a high 


degree of damping or a high degree of 


coupling or beth. 


When k-= 1, that is to say, when the 


mutual inductance between the oscil- 


lators vanishes, equation (3) reduces 


to 


= eee 


ul 0.2 


a (a eS 
| 


(R= 0.5 | 


0.8 1%, 1,09 1,0 


where 
k(a,+a,)=a,+a, 


kiq? +42’ T 4a,a,) = p,?+ p,*+4a,a, 


k(a,q:? +420, ?)=0, f2? +a:b:? () 
kq,” b "Pz 

This is the equation for the damp- 
ings and natural periods of two new 
oscillators which, when isolated, have 
the same dampings and natural periods 
as the two oscillators we are consider- 
ing have when in inductive relation to 
each other. 

The second of equations (5) may be 
written in the form 
a, ag 


Kgs? +92*)(I+4 PE 


= (pè +p") 


| Py =1.00; Pp = 0.90 
«270.30 


0.3 0.7 


! 


cases eeven where the oscillators are 
heavily damped or closely coupled. 'n 
any case of doubt the criterion (6 may 
be applied and the degree of approx! 
mation of the assumption ascertained. 


With this modification of the second 
equation the group (5) gives 


qi? = at\ d'Af 
2o o 1 
d—\ d’—4f 
qe 2 G 
C—CQ,"__ cq —e 
a1 3 » pay ee 
qz-—qy ‘ | = 
2 e cq? ee 15 cq? 
q°~-a" 4 @—4f 
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where 

= a, ta 
i k 

_ bt +p’ 
d= 

ai px + ae pi’ 

oo ys k 
Py? pe 
t = rs 


| 
40) -- — 
| 


| 


i y l 
oe 0.08 | eC 270.25 


| 


| | 
Py a t.0C5. 
be eee — i 
‘170.08 | 

| 


Po = 0,995 E : t 
&2=0.25 


(t2) | 


q ote ee 
| - 
| 
[P -1.005° = 0.898 4 i 
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Q, Pe? + a, pir? —(a; +42) Qo? 
ag — k (qi? — q2? 
a ef OD 
Ny pi? + pè) 4k pi® pe 
aiba” arpi” — la, aa) ga” 
O N Pi” --b:* +4 ames a” 
Since equation (4) is the product of 
the two quadratics 
m? + 2a, mt q: = 90 
m? + 2a. m +43 =0 
its solution is evidently 
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where 

A,, By, 91, ¢1; Ay, Bs, 82, $e 
are constants which are determined by 
means of equation (2) and the boun- 
dary conditions. 

Equations (7), (8), (9), (10) and 
(11) may be thrown into such form as 
to give the effective values of the in- 
ductance of the coupled circuits, for 
writing 


ft a Pf 


| 
| 1.6 4.0- 
i 


0.8 


06 


cee eee ee 


P4 1.005 Pp = 0,995 
ny ie A EE 


| 7 
e ae 
{ 


EE 


D.5r 


0.0!--— 


Ot 0.2 u.3 0.4 0.5 Ub 


FIG. 6. 
In their expanded form these expres- 
sions are 


a PY + pt th (pit pE —Ak pipe 


as 2k 
ja PE t+ pE A (pet pE —4k pepe 
el a mae ails OR 
FF 9) 

O PP PP AN PP pE +Aumep pe 

Ji = 2(1-- mu) 
a pit rep Pe? Faawah P 

42 2 (1 — wipe) 


ap? +a, pr? — (ay +a) qi” 
SID kq? g? 
_ (1 +a,) q? — (a, t? + api”) (10) 
N (pi? + pe)? — 4 pi? pe? 


(a, + ay) q°—la b?’ + aof,”) 


a 


NV (pi? — pE + Anup p 


--— 


O7 0.8 4 f 440.9 1.0 ot 0.2 


m— Ai + b, \—1 


m = —a: +t bo \—1 
where i fr 


b, = yq’ — a? 

ba = y q£ — ar" 

From the foregoing it will be seen 
that a, and a, are the damping coeffi- 
cients, q, and q, the free periodicities 
and b, and b, are the natural periodici- 
ties of the coupled oscillators so that 
we have for the solution of equations 
(2) 

Q, =A ettsin (bit +0)+ Bi «4s'sin(b1t+ 62) 
Qe -Aat sin(b, 1+ $1) + Bye sin(bar tts) 


! | 
| a 1.005 Pp ~ 0,995 
1 y 0.25 «2 0,080 
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makes L’, and L’, the effective values 
of the inductances of the coupled cir- 
cuits or the inductances which the cir- 
cuits must have when isolated in order 
to possess the same free periodicities 
as those which they have when cou- 
pled. 


The expanded forms of these expres- 


sions are 
M? 
é (- LiL, 


CıLı CiLi\2 
1 FOL” (22 


PCL 
E,L,C,L, 


y = ae * 
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M? 
I L 2 a1) 
PER E ‘i iy M®C,L, 
l+ en at +477 Gh 


Similarly expressions may be ob- 
tained for the effective resistances of 
the coupled oscillators, for writing 


are Ry 
as dane oF 
__ Re 
ag == 2 Le’ 


makes KÆ’, and K', the effective values 
of the resistances of the cou- 
pled oscillators since these are 
the values of the resistances which to- 
gether with the effective values of the 
inductances and the real values of the 
capacities would give the oscillators 
when isolated the same coefficients of 
damping and natural periodicities as 
they possess when coupled. The ex- 
pressions for R’, and R’, are 


, 2a2 
R, Cig’ 

, 2a, 
Ri => Ce qe 


In their expanded form these ex- 
pressions are unwieldy. 

Co Ca L'a, L'a R, R, are the ca- 
pacities, inductances and resistances of 
two circuits which when isolated have 
the same dampings, free periods and 
natural periods as the circuits under 
consideration have when coupled. In 
other words R’,, R’, and L', L’, are 
the apparent resistances and inductances 
of the coupled circuits, each for the 


damped oscillations of its own natural 
periodicity as affected by the presence 
of the other circuit. 

When in any case it is desired to 
increase the degree of approximation 
beyond that given by equations (7) and 
(8) this may readily be done by first 
computing a, and a, by means of (7) 
and (8) and then making use of these 
values of a, and a, in the following ex- 
pressions : 


¢ _ EHNE -AS 
q1 =>- -7 

z gN g- 4f 
qe 2 


cq,?—e 

1 T] 

e—cqz 

12 = Yeis 
where 


g = d+4(22 — í: as ) 
These expressions are deduced directly 
from equation (5). | 

Figs. 1, 2, 3 and 4 show the effect of 
varying degrees of coupling upon the 
apparent inductances, apparent resist- 


FIG. 11. 


ances, damping coefficients, free perio- 
dicities, and natural periodicities 
of two very heavily damped oscillators, 
while Figs. 5, 6, 7 and 8 show the same 
thing in the case of two less heavily 
damped oscillators. 

It is to be noted that the free perio- 
dicities q, and q, are quite different 
from the natural periodicities b, and b, 
in Fig. 1 and that the free periodicity 
q, differs materially from the natural 
periodicity b, in Fig. 5 at all but small 
couplings. The usual assumption that 
the free and the natural periodicities 
are substantially the same is therefore 
seen to be in error even when the 
damping is not large, provided the 
coupling is sufficiently great. 

It is to be further noted in Figs. 1, 
3, 5 and 7 that the higher natural pe- 
riodicity b, only increases, for in- 
creases of the coupling coefficient, to a 
certain maximum value after which 
further increases in the coupling causes 
b, to rapidly diminish in value till it 
reaches zero, whereas the correspond- 
ing free periodicity q, goes on increas- 
ing for increases of coupling until at 
perfect coupling (k=o) this free perio- 
dicity is infinite. 

The reason therefore that two per- 
fectly coupled circuits have only one 
natural frequency of oscillation is that 
the circuit having the higher free pe- 
riodicity has become aperiodic through 
its association with the other circuit. 
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Moreover the curves for a, and q, show 
why the circuit having the higher free 
periodicity tends to become ape- 
riodic for high values of the cou- 
pling. This is seen to be because 
the damping coefficient a, increases 
more rapidly than the free periodicity 
for high values of the coupling. 

A careful inspection of these figures 
will reveal a number of interesting 
points such as the tendency of the ap- 
parent or effective resistances FR’, and 
R’, to approach a common value for 
increases of the coupling and the fact 
that L’,, the effective inductance of the 
circuit having the higher free perio- 
dicity diminishes in value for increases 
of coupling until at perfect coupling 
it becomes zero. It will not be possible 
in this paper, however, to further in- 
dicate or discuss the points brought out 
by these curves. Suffice it to draw at- 
tention to the choice of the constants 
Di, Po *, and %,; which divides the 
curves into four cases as follows: 


Ps P, 
Figs. 1 and 2............ 1.00 0.90 0.80 0.50 
Figs. 3 and 4............ 0. 0.50 0.80 
Figs. 5 and 6............ 1.005 0.995 0.08 0.25 
Figs. 7 and 8............ 1.005 0.995 0.25 0.08 


The case of Figs. 3 and 4 is the same 
as that of Figs. 1 and 2 except that 
values of the damping ‘coefficients are 
reversed. In the same way the case of 
Figs. 7 and 8 is the same as that of 
Figs. 5 and 6 except that the values of 
the damping coefficients are reversed. 


FIG. 10. 


If the free periods of the osciilators 
are the same when the oscillators are 
isolated, that is, if 
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This is a case of great theoretical 
interest and is one of considerable im- 
portance for the purpose of computa- 
tion, though in the practical use of 
coupled oscillators they are never oper- 
ated at exact unison of their isolated 
free periods p, and p,, but on the con- 
trary they are usually operated at uni- 
son or nearly unison of their coupled 
natural periods b, and b, with loose 
coupling, or they are operated at quite 
a different adjustment from either of 
these, an adjustment which gives a 
maximum of potential or current in one 
of the oscillators with fairly close cou- 
pling. 

The preceding expressions have been 
deduced with respect to two inductive- 
ly coupled circuits as shown in Fig. 9, 
but they may be made to apply to cir- 
cuits which are conductively coupled 
as shown in Fig. 10 or to apply to cir- 
cuits which are both conductively and 
inductively coupled as shown in Fig. 
11, by assigning the proper values to 
the constants. — 

In the case of the conductive cou- 
pling shown in Fig. 10 the values of the 
constants are 


PE a L 


"2 = LFL 


ay 
In the case of the combined conduc- 


tive and inductive coupling shown in 
Fig. 11 the values of the constants are 


Pi = Tt L+M 


re Liı+L+M 
ETES S oe 
? Le +L + Me 
It is to be noted that in both cases 
shown in Fig. 9 and that shown in Fig. 
10, the resistance of the coil which is 
common to the two circuits is taken 
as negligible. This is always the case 
in practical applications of such cir- 
cuits since there is always a considera- 
ble source of dissipation of energy in 
each of the oscillators while the cou- 
pling coil has merely the resistance of 
its winding which is purposely made 
small. 
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The Illinois Central Extends its Tele- 
phone Dispatching System. 

Ninety-nine miles of the Ilinois 
Central Railroad between Paducah and 
Central City, Ky., have lately been 
equipped with telephone circuits for 
handling train orders. Already the 
telegraph has been supplanted for dis- 
patching trains on more than 2,000 
miles of this road. On the new circuit 
sixteen wavy-station subscriber sets 
have been installed in addition to 
twenty-one regular telephone stations. 

These way stations are placed along 
the line in booths or buildings located 
at sidings or points where it is not 
necessary to station regular operators. 
Some of these stations were previously 
used as block telegraph offices. These 
sets, which are somewhat similar in 
appearance to the standard magneto 
telephone set, are for use in connection 
with hand sets equipped with plugs 
and cords. Each subseriber’s set is 
equipped with a jack to enable con- 
nection to be made by means of a hand 
telephone. 

The hand sets are numbered, and one 
is furnished each freight train conduc- 
tor, when his train is ready to start 
out on a run. <A receipt is taken from 
the conductor when the set is deliv- 
ered, and the set is turned in when 
the conductor completes his run. To 
get into communication with the dis- 
patcher the conductor goes into the 
booth, or stations, throws a switch 
which connects the telephone to the 
line and inserts the plug into the jack, 
thereby placing his receiver across the 
line. To speak to the dispatcher, it 
is necessary to press a button on the 
hand set which closes the transmitter 
circuit. 

This system enables train crews to 
receive orders from the dispatcher 
when they are held awaiting delayed 
trains, or when emergencies arise mak- 
ing it necessary for the trains to go 
on a siding. Due to the simple method 
of operation and the fact that the hand 
sets are always turned over to the 
conductors in good condition, there is 
very little possibility of the equipments 
not being in good operating condition 
at all times. This constitutes an ef- 
fective method of keeping in touch 
with freight trains at all points along 
the road. The apparatus has been 
manufactured and furnished by the 
Western Electrice Company. 
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Telephone Insurance. 

Fire insurance companies have just 
decided upon a material concession in 
rates on telephone-exchange property, 
including switchboards and other ap 
paratus. Heretofore such personal 
property of telephone companies could 
be written only at annual rates except 
when in buildings oecupied exclusively 
for office, telephone-exchange and 
dwelling purposes. This denied the 
concession usually allowed on term 
rates, under which property can be 
written for three years at two and one- 
half times the annual rate and for five 
vears at four times the annual rate. 
This concession of term rates is now 
extended to telephone property con- 
tained in brick mereantile buildings. 
provided the building in which it is 
located is eligible for term insurance 
This amounts to a reduction in rates of 
sixteen and two-thirds per cent if the 
property is written for three years and 
twenty per cent if it is written for five 
years. 

At first telephone property was in- 
sured only on the annual basis. The 
first concession was made when term 
rates were allowed, which was only 
when the building in which the con- 
tents were located was occupied exclu- 
sively for office, telephone-exchange 
and dwelling purposes. This latest 
concession extends term rates to brick 
building occupied for mercantile pur- 
poses, which includes the great major- 
ity of the smaller telephone-exchange 
properties. 

——————_so--- oe 


California Company Creates Timber 
Department. 

Secing the value of carefully select- 
ing and treating timber for poles, the 
San Joaquin Light & Power Company 
has created a timber department and 
erected a creosoting plant. The move 
has been contemplated for some time. 

The Pacifie Light & Power Company, 
of Los Angeles, which serves the San 
Joaquin Valley from Merced south is 
controlled by the same interests and 
will also take advantage of the new 
timber supply arrangements. 


—— e 
Tunnel Under the Seine River. 


The tunnel which is being built under 
the Seine at Paris by the Metropolitan 
Railway Company is said to be the 
largest sub-aqueous tunnel in the world. 
Charles M. Jacobs and J. Vipond Davies 
are superintending the work of con- 
struction. 
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FINANCIAL REPORTS OF ELEC- 
TRICAL COMPANIES. 


KANSAS CITY RAILWAY AND LIGHT. 

The report of the Kansas City Rail- 
way and Light Company for the 
month of October and five months 
ended October 31, compares as fol- 
lows: 


1910 1909 
October gross ..............3 693.420 $ 642,239 
Expense8s 4 eS 50 44 Geese eee ss 413,920 359,915 
October net .............. 279,500 282.324 
Charges and taxes...... re 193,806 175,293 
October surplus .......... 85,694 107,031 
Five months’ gross......... 3,184,790 2,944,481 
Expenses ...cccc cece cc cceees 1,002,094 1,666,415 
Five months’ net......... 1,282,696 1,278,066 
Charges and taxes.......... 943,532 865,630 
Five months’ surplus..... 339,164 412,436 


MONTREAL STREET RAILWAY. 

The report of the Montreal Street 
Railway Company for the month of 
October compares as follows: 


i 1910 1909 
qctoher gross ...........6.. $ 386,687 $ 354,007 
Expenses ...... cc cece eee eee 205,750 174,735 
October net .............. 180,937 179,272 
Charges and taxes.......... 31,998 31,079 
October surplus ............ 148,939 148,193 


TRI-CITY RAILWAY AND LIGHT. 
The Tri-City Railway and Light 
Company has issued its report for the 
year ended September 30, 1910. The 
income account compares as follows: 


1910 1909 
Gross earnings ............ $2,380,190 $1,973,756 
Operating expenses ....... 1,378,130 1,115,788 
Net earnings ......... "a. 1,002,059 857,968 
Interest on sinking fund... 527,228 513,807 
Surplus for dividends 474.831 344,161 
Preferred dividend ........ 169,572 169,572 
Surplis serrer ia teren oes *305.,259 174,589 


Equal to 3.39 per cent earned on $9,000,000 
common stock, compared with 1.94 per cent 
earned on same stock last year. 


NORTHERN OHIO TRACTION. 

The report of the Northern Ohio 
Traction and Light Company for the 
month of October and ten months end- 
ed October 31, compares as follows: 


1910 1909 
October groSs ............. $ 2us,342 $ 184,815 
Expenses os. ki sein esx ecees 113,371 100,800 
October met ........ceeees 94,971 84,015 
Charges hc sic ie ewok ac 43,367 44.114 
October surplus ......... 51,604 39,901 
Ten months’ gross.......... 2,045,748 1,818,987 
EXpenSeS ......ccc cece eeeee 1,123,229 988,530 
Ten months’ net......... 922,519 830,457 
CRAPPER Saran E nE EA 433,528 437,456 
Ten months’ surplus...... 488.991 


393,000 


COMMONWEALTH EDISON COMPANY. 

Gross earnings of the Commonwealth 
Edison Company in the year ended 
September 30, 1910, were $13,083,724, 
an inerease over the previous year of 
$2,444,278, or 22.9 per cent. The ag- 
regate of operating and selling ex- 
penses, taxes, and general expenses in- 
ereased 27.0 per cent. The net income 
applicable to interest charges was $4,- 
641,841, a gain of $645,088, or 16.2 per 
cent. 

The year’s depreciation reserve was 
4105.000 heavier than a year ago. The 
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balance after this deduction appli- 
cable to dividends, was $2,842,834, or 
9.08 per cent on the $32,272,100 capi- 
tal stock issued at the end of the year. 
This compares with 7.95 per cent 
earned in 1909. 

The income account compares as 


follows: 
INCOME ACCOUNT. 
Gross income ............. $13,083,724 $10,639,416 


Operating expenses) an 
taxes Ac hie DEDERE E 8,441,883 6,642,693 
Net income from all 
SOUTCES 2... cc eee ee eee $ 4,641,841 $ 3,996,753 
Interest on bonds......... 1,266,918 1,182,507 
Depreciation reserve ...... 532,089 427,250 
(Under the terms of the 
mortgages made by the 
Chicago Edison Company 
and the Commonwealth 
Electric Company.) 
Dividends paid ........... 1,847,243 1,800,000 
Total charges .......... $ 3,646,250 $ 3,409,757 
Balance wenn sks eeadans 995,590 586,996 


BALANCE SHEET—ASSETS. 


Plants, real estate, etc. .$63,643,076 $57,205,122 
Open accounts ........... 55,007 188,184 
Material in storerooms.... 700,135 885,885 
Coal in storage............ 122,012 © oe ewes 

Accounts and bills receiv- 
ADO. pick eaaceiu eee SS Ree $ 1,771.023 $ 1,287,404 
Cashi- tren sake mea Beier ED 1,196,184 1,026,330 
$67,487,438 $60,584,984 

LIABILITIES. 
Capital stock— 

Stock issued ............ $32,272,100 $30,000,000 

Advance payments for 
new stock authorized. 449,797. aeaa’ 
$32,721,807 $30,000,000 
Real estate mortgages..... 130.000 130,000 
BONUS 44 vers aie ANE 27,635,000 24,662,000 
Depreciation reserve ...... 2,753,839 2,221,750 
Accounts payable ........ 453,198 783,519 
Municipal compensation . 146,876 122,468 
Bonds interest accrued.... 153,219 224,042 
Taxes acerued ............ 468,000 411,388 
Surplus account .......... 3,025,407 2,029,818 
$67,487,438 $60,584,984 


*Included in material. 


INTERBOROUGH RAPID TRANSIT. 
The earnings of the Interborough 
Rapid Transit Company for the month 
of October and four months ended Oc- 
tober 31 compare as follows: 


1910 1999 
Gross operating revenue....$2,547.654 $2,527,524 
Operating expenses ........ 981.748 919,601 
Net operating revenue... 1,565,906 1,607,823 
PANGS. Soo rec ead eed ek oe Sus 154,694 125.163 
Income from operation...... 1 411,213 1,482,660 
Other income .............. 29,550 33.704 
Total income ..........620.0. 1,440,763 1,516,364 
Interest, rent, etc., including 
Manhattan guarantee .. 904,812 858,042 
Net corporation income... 535.951 658,323 
Passengers carried.......... 49,543.316 49,144,215 
July 1 to Oct. 31: 
' Gross operating revenue.... 8,968,020 8,823,991 
Operating expenses ........ 3,620,918 3,451,998 
Net operating revenue.... 5,240,501 5,371,992 
AROS, | sede ad Pace ala ea Haeialy 611,871 583,035 
Income from operation... 4,628,630 4,788,956 
Other income ..............6. 117,804 165,016 


Total income ............. 4.746.434 
Interest, rentals, ete, includ- 

ing Manhattan guarantee. 3,547,970 3,508,022 

Net corporation income... 1,188,464 1.445,951 
Passengers carried ........ 173.790.798 171,295,259 

Dividend requirements for the quar- 
ter ended September 30, amount to 
$787,500. 

The increase in operating expenses is 
largely due to extraordinary expendi- 
tures, the result of changes in subway 
equipment made necessary in connec- 
tion with the operation of ten-car ex- 


press and six-car local trains. 
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AMONG THE CONTRACTORS 


AND SUPPLY MEN 


To know what is going on among the men 
who do things and those who supply the mate- 
rial for the doing is always interesting. The 
actual happenings of the day with the contrac- 
tors and the men who furnish them with supplies 
of all kinds, accurately reported from all parts 
of the country, is the object of this department. 


DUFFIELD & DIETZ, of Lock Ha- 
ven, Pa., recently wired and installed 
electrice lights in the home of L. W. 
Dornblaser, of that city. 

JAMES GRAY, dealer in electrical 
fixtures has removed to 215 East James 
Street, Bloomington, Il., and intends 
to incorporate in the near future under 
the firm name of The James Gray Elec- 
tric Company. vA 

THE GRAPE BELT ELECTRICAL 
COMPANY, of Dunkirk, N. Y., has 
been incorporated with a capital stock 
of $3,000, and will deal in all, forms of 
electrical appliances. The direg¢tors 
of the Company are John M. Winship 
and James H. Winship of Buffalo and 
Frank W. Houston of Dunkirk. T. 

THE H. E. LOWE ELECTRIC 
COMPANY, Macon, Ga., has the con- 
tract to supply all electrical equip- 
ment needed for the new building to 
be constructed for The Macon Tele- 
graph, the morning newspaper, whose 
building was recently destroyed by fire. 
The contract includes motors for oper- 
ation of the presses and the linotype 
machines. . B. 

CLARENCE STANSBURY, Water- 
ville, Me., received the contract from 
the Eastern Car Heater Company. of 
Boston, to install a fifty-horsepower en- 
gine at Hermon Center; also 120 in- 
candescent lights and fifty tungsten 
lights on poles. The contract, whieh 
was for $900, calls for other work for 
the Company. 


——eo 


Michigan Properties Evaluated. 

All properties of the Commonwealth 
and of the Consumers Power Compan- 
ies of Michigan are being valued under 
the direction“ of Professor M. E. 
Cooley, dean of the engineering de- 
partment of the university of that 
state. This work is being done at the 
instance of the Michigan Railway 
Commission for the purpose of author- 
izing an issue of capital similar to that 
for which the State Government has 
from time to time engaged Professor 
Cooley since the Michigan railway ap- 
praisals began in 1900. 


di—Ny } 


ie i 
i 


, 
\ a 


December 3, 1910 


Iron HeatinG CorL.—I wish to heata. 


cylinder of cast iron by winding iron 
Wire around a pipe wrapped with as- 
bestos, the pipe to be slipped into the 
cylinder through two one-and-one-half- 
inch holes. How much and what gauge 
iron wire shall I use, the heating coil 
to absorb about one-half kilowatt? How 
many calories will one kilowatt give a 
second ?—F. G. D., Lincoln, Neb. 

The problem does not state what 
length the coil may be, nor the temper- 
ature that is to be attained, nor the 
current that may safely be used on 
the circuit. Assuming a current of 
fifteen amperes, forty-two feet of No. 
18,B & S iron wire will have a hot re- 
sistance of about 2.2 ohms and develop 
a temperature in the coil of approxi- 
mately 450 degrees Fahrenheit. If the 
current and temperature are too high, 
the coil should be lengthened to fifty 
feet or more of wire. By using special 
resistance wire particularly designed 
for heating coils, of which there are 
several varieties on the market, the 
length of wire in the coil or the cur- 
rent needed may be reduced and the 
oxidation of the wire prevented. A 
kilowatt develops 240 calories per sec- 
ond. 


FIXATION OF ATMOSPIIERIC NITROGEN. 
—What is meant by fixation of nitro- 
gen and how is it done?—S. H. C, 
Provo, Utah. 

The fixation of nitrogen means the 


utilization of the nitrogen gas in the 
air for the manufacture of nitric acid, 
sodium or potassium nitrates, and other 
nitrogenous substances much used as 
fertilizers. This is not accomplished 
in one operation, but the first and most 
important step in each process is the 
oxidation of the free nitrogen into the 
form of nitric oxide, which can be 
done by means of high-voltage dis- 
charges across an air gap. The arcs 
produced raise the temperature of the 
air to such a high point that the nitro- 
gen and oxygen unite. The nitric oxide 
produced is led away from the arcing 
point and cooled. It is then passed into 
water, caustic soda or potash, or other 
chemicals, depending on what product 
is desired. 


GossEN MILLIVOLT AMMETER.—In the 
ELECTRICAL REVIEW AND WESTERN ELEC- 
TRICIAN for November 12 there ap- 
peared an article on ‘‘The Gossen Pre- 
cision Millivolt Ammeter for Alternat- 
ing and Direct Currents.’’ In discuss- 
ing this instrument with some friends 
we were not able to see into certain 
points. Therefore kindly answer the 
following questions in reference to it: 
How is equal potential obtained at J 
and h by regulating the resistance 
shown at W in the diagram? Why are 
points e and f in that figure at the 
same potential? Why cannot the di- 


GOSSEN MILLIVOLT AMMETER. 


rect current generated by the thermo-, 


couples pass over the conductors car- 
rving the alternating current to be 
measured ?—W, C. D., Lexington, Ky. 
The simplest way to consider the ae- 
tion of the Gossen instrument is to re- 
gard the four bridge arms containing 
each a thermocouple as merely a means 
for rectifying a portion of the alter- 
nating electromotive force applied at 
the points ec and f. This applied cur- 
reut divides in the two paths between 
e and f so that during one-half wave it 
flows in the direction ¢ h f ande J f 
and the next half wave it flows in the 
direction f h e and f J e. In traversing 
the four arms it heats the thermocou- 
ples contained in each and these set up 
small local electromotive forees which 


in the arms b and c are in one direction 
and in the arms a and b in the oppo- 
site direction, but all these are directed 
toward the point h and away from J 
or the reverse. In each half of the 
bridge, therefore, the alternating cur- 
rent is slightly aided in one arm and 
slightly opposed in the other by the 
local thermo-electric electromotive 
forces. During both half cycles the 
difference in the current in the two up- 
per arms flows from h through the 
galvanometer circuit to the point J or 
the reverse, thus producing a pulsating 
unidirectional current through this cir- 
cuit, whose value depends on the heat- 
ing effect of the main alternating cur- 
rent to be measured. By adjusting the 
point J along the resistance W, in- 
equalities in the resultant electromo- 
tive forces in the arms are balanced. 
The current in the galvanometer cir- 
cuit may be regarded as that set up 
by the thermocouples acting together 
and in this sense the points h and J 
are equipotential points for the alter- 
nating-current applied, just as they 
would be in a regular Wheatstone 
bridge. In the same way the points 
c and f may be regarded as equipoten- | 
tial points for the thermocouple eir- 
euit. But it should be noted that this 
arrangement of four arms is not a 
Wheatstone bridge and does not ob- 
serve the laws of the latter. Strictly 
the points e and f are not at the same 
potential, nor are the points h and J. 
The coneeption of the whole arrange- 
ment as a rectifving means makes its 
action most clear. 


VOLTAGE OF EDISON STORAGE BATTERY. 
—What is the voltage of the Edison 
storage hattery?—II. M., Milwaukee. 
Wis. i 

The average discharge voltage of the 
new Edison storage battery is very 
close to 1.2 volts. To find the number 
of cells needed to give a certain volt- 
age, divide this by 1.2. For further 
data and information on this battery 
see the article on ‘‘The 1910 Edison 
Storage Battery,” on other pages of 
this issue. 
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New Electrical and Mechanical Apparatus and 


Electric Lighting of Automobiles. 
In order to do away with the in- 
convenience of charging an automobile 
lighting battery from an external 
source of supply, the Hartman Elec- 
trical Manufacturing Company, Mans- 
field, O., has brought out an automatic 
lighting system which may be installed 
in any car. The apparatus consists of 
a six-volt generator driven from the 
engine shaft by belts, chain or direct- 
connected gear drive; a battery which 
tloats on the line and supplies current 
when the ear is at rest or the engine is 
running below generating speed ; and a 
regulator, operating to maintain con- 
stant voltage at all engine speeds. 
The generator shown in Fig. 1 is of 
the four-pole, closed, iron-clad type 
wih a field ring of special steel having 
a high permeability. The armature is 
built with closed slots with coils wound 
of a single large wire. Imported ball 
bearings are used, properly selected 
with reference to the work to be per- 
formed. At a speed of a little above 
twelve miles per hour, it will generate 
about nine amperes, or sufficient to sup- 
ply all the current needed for head, 
side and tail lights and ignition. The 
maximum capacity of thirteen amperes 
is reached when the car is going at a 
speed of about fifteen miles per hour. 
As the engine speed varies from one 
to 2.000 revolutions per minute and as 
the speed of the generator will be pro- 
portional, it is obvious that some meals 
must be provided fot governing the 
output of the generator and maintain- 


ing a constant voltage at the lamps and ` 


battery. This regulating device is con- 
tained in the iron box shown in Fig. 2, 
which contains also the terminal board, 
switches and fuses. Two relays are 
used, one for operating the main 
switeh, which is placed between the 
generator and the battery. and the 
other for controlling the shunt-field cir- 
euit. 

When the ear is at rest or the gene- 
rator is running below the speed neces- 
sarv for charging, and for maintaining 
the lamps at proper voltage, the main 
switch remains open, thus cutting out 
the generator and preventing the bat- 
tery from discharging through the 
generator armature. Whenever the en- 


Appliances. 


gine attains a speed sufficient to drive 
the car at about twelve miles per hour, 
the generator picks up the load and the 
main switch is automatically closed. 
The lamps, if in use, are then carried by 
the generator and the surplus current 
is fed into the battery until it becomes 
fully charged. When the speed of the 


FIG. 1.—FOUR-POLE GENERATOR. 


generator increases the second relay 
comes into action and by means of an 
ingenious device weakens the current 
to the fields, causing the voltage to 
drop instantly to the proper value. The 
result is a practically constant voltage 
at the battery and lamps, the varia- 
tion being less than one-fourth over a 
range of speed from 1,200 to 6,000 
revolutions per minute. Ideal condi- 
tions for charging the battery are ob- 
tained, the current flow being greatest 


@ 


FIG. 2.—REGULATING DEVICE, 


when the battery is low and tapering 
off gradually as the battery becomes 
fully charged. As the generator volt- 
age remains constant at a point below 
the maximum voltage of the battery 
on charge, there 1s no possibility of 
over-charging the battery. Whenever 
the engine speed falls below approxi- 
mately ten miles per hour, the dynamo 
is automatically cut out, and the bat- 
tery then carries the full load. As 


shown in Fig. 2, three switches are 
used for the head, side and tail lights. 
Sockets for plugging in a trouble lamp 


are also provided in the regulator box. 


A ‘‘turn-down’’ feature is provided in 
connection with the head lights by 
means of which these lights can be 
turned down about one-third. The sys- 
tem is entirely automatic and requires 
no attention other than the occasional 
oiling of generator bearings. 
—e 


Electrically Operated Street-Railway 
Switches. 

At the recent Tramways Congress at 
Brussels, says the London Times, much 
was said about an apparatus invented 
by a Liège engineer, M. Battaille, for 
working street-railway switches ‘by 
electricity. 

The device consists of two electro- 


magnets placed in a cast-iron box close 


to the switch and controlling the switch 
rails, and of two commutators fixed to 
the trolley wires about fifteen yards 
from the points and about three or four 
meters apart. The first commutator en- 
countered by the trolley or bow collec- 
tor may be supposed to work the elec- 
tromagnet which gives access to the 
right-hand road, and the second to 
work that which commands the left- 
hand road. In that case, if the car has 
to go to the right all the driver has to 
do is to take current as he passes the 
first commutator and to break the cir- 
cuit under the second, and vice versa 
if it 1s necessary for the car to go to 
the left. Advantages claimed are 
that it is simple and strong; that it is 
worked instantaneously by the driver; 
that no special equipment is necessary 
on the ears; that it is worked at such 
a distance that the driver can see 
whether or not the switch has been 
properly thrown over; that the appli- 
ance can never remain ‘‘live,’’ the cir- 
cuit being closed only when the trolley 
is under the commutator; that there is 
no relay nor complication of circuit: 
that the arrangement does away with 
the stoppages of the cars which are 
otherwise necessary for the manipula- 
tion of the points, and effects a saving 
in that it is not necessary to have fixed 
pointsmen ; and that the cost of mainte- 
nance is insignificant. 
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Improvement of the Taylor Stoker. 

The Taylor stokër has been devel- 
oped to dispose of the refuse so readily 
that coal can be burned in the large 
quantities necessary for operatng boil- 
ers at double their rated capacities. 
It makes possible the concentration of 
load on a few boilers and the minimiz- 
ing of losses by maintaining intense 
fires and rapid circulation.. 

The difficulties encountered in the 
disposal of the large amounts of ash 
resulting from high rates of combus- 
tion have been overcome in the Taylor 


burned-out coal onto the dumping 
plates. 

The travel, or length of stroke, of 
the upper row of rams which assist 
gravity by pushing the coal outward 
into the fire is constant, but the travel 
of the lower row can be increased to 
push the refuse out more rapidly just 
after the dumping plates have been 
dropped, or whenever it is desired to 
more quickly get rid of the refuse 
which has collected in the lower part of 
the furnace. . 

As previously built, each lower ram 


TAYLOR STOKER—LONGITUDINAL SECTION THROUGH FIRE. 


stoker by feeding the coal beneath the 
burning fuel, at an angle to the fire 
surface, so that gravity is utilized in 
carrying the burned-out coal to the 
dumping plates at the rear as well as 
in the distribution of the fuel. 

From the first the fundamental de- 
sign of the Taylor has remained un- 
changed because of early recognition 
of the importance of ash removal; but 
improved mechanism has been neces- 
sary as larger and larger stokers have 
been called for. These changes relate 
principally to the operation of the lower 
line of plungers, which push the 
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was connected directly to the bell 
crank which operated the upper 
plunger. Adjustment of the stroke of 
the lower plungers was made for each 
separate retort. With the improved 
mechanism, the travel of all the lower 
rams may be lengthened or shortened 
simultaneously. This is accomplished 
by means of a sort of pantograph lever 
connection having a cam and balance 
weight on the upper member as shown 
in the sectional view of the furnace. 
Pivoted to the plunger connecting rods 
these cams are connected by means of 
chains, lever arms and shaft to the 
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operating handle at the center of the 
stoker. To alter the travel of the lower 
rams the adjusting lever is dropped, 
releasing the cams and permitting them 
to become horizontal, which action 
lengthens the stroke of the plunger. In 
case the vertical connection of the bell- 
crank lever is in such position that the 
cam cannot drop, it merely remains at 
rest until the connection moves back- 
ward and the counter-balance weight 
falls and carries the cam into position. 

Another change which simplifies the 
operation of the stoker is the relocation 
of the speed-shaft sprocket. It is now 
placed at the end of the stoker with 
the clutch and face plates which hold 
the shearing pin on the outside. This 
greatly facilitates the replacing of the 
shearing pins when required and also 
the throwing of the stoker on or off the 
line. It also improves the connection 
to the fan shaft. 

A third improvement is the altera- 
tion of the dumping plates. In early 
forms, the dumping plate was cast in 
one piece but the present design calls 
for a dumping plate in sections which 
are independently renewable, facilitat- 
ing and lessening the cost of repairs. 
Improvements of minor importance but 
which, nevertheless, make for simpli- 
city, more certain operation, and re- 
duction of repair charges, are the use 
of lock nuts, the fitting of the crank 
shaft brackets to the ram boxes with 
hody-bound bolts, and an increase in 
the size of the gears in the gear boxes 
and shafts and bearings. To insure 
more certain connection between the 
cast-iron ram boxes and the tuyere 
boxes they are now carefully doweled 
together. 

—_—_~--@—____ 
Electrical Supply in Baltimore. 

According to the Enginecring Record, 
Robert J. MeCuen, superintendent of 
the Department of Lamps and Light- 
ing of the city of Baltimore, Md., has 
submitted to Mayor Mahool of that 
city a report on prices charged by the 
Consolidated Gas & Electrie Company 
for gas and electricity supplied to the 
city. He recommends the establishment 
of a municipal electric plant for the 
purpose of serving the city street lamps 
and public buildings. He estimates the 
cost of such a plant, allowing for the 
value of the real estate, transmission 
lines and other equipment, at $909,050. 
He estimates that the maintenance cost, 
allowing for interest_on the investment, 
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loss in taxes, depreciation, loss in 
municipal subway rentals, repairs, line 
transmission losses, insurance, labor, 
tools, supplies and the annual pro- 
duction of 6,470,779 kilowatt-hours at 
$247,606, and he estimates that the cost 
to the city per arc lamp per year for 
the street lighting would be $43.29, 
while current for the public buildings 
would be had at 1.9 cents per kilowatt- 
hour. 
— eo 
The Domestic Washing Machine. 

An electric washing and wringing 
machine is being put upon the market 
by the Domestic Equipment Company, 
1304 Masonic Temple, Chicago. This 
machine makes use of some of the latest 
ideas in washing machines and avoids 
the use of any mechanism inside the 
tub. 

The tub is made of sheet copper and 
brass, and has an oscillating motion, its 
shape being shown by the accompany- 
ing illustration. It is entirely smooth 
inside and there is nothing to wear., 
tear or chafe the clothes. The wringer 
is of metal, with an open frame; it is 
easily controlled from the front, rear or 
side and is instantaneously reversible. 


DOMESTIC ELECTRIC WASHER. 


The gears. shaft and driving chain are 
entirely inclosed. 

The motor is supported upon a 
bracket, which is bolted to the frame 
at but one point, and the weight of the 
motor acts in a way to keep the belt 
always tight. The motor is of Holtzer- 
Cabot make, of one-quarter horse- 
power. The frame of the machine is of 
wood and it is supported upon cast- 
iron legs. The machine is thirty-six 
inches long, thirty inches wide and 
fifty-eight inches high. It weighs 180 
pounds. It is stated by the makers 
that it is especially fine for blankets 
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and it easily handles heavy quilts, bed 
spreads and other heavy articles, as well 
as laces. For the usual tubful of arti- 
cles, only seven minutes of operation is 
required. 
a ey Seed 

New Speed Regulator for Small Motors. 

That the use of electricity is becom- 
ing more general is evidenced by the 
increased use of small motors for oper- 
ating devices of every kind. The small 
motor is now used in the household, of- 
fice and shop. . In some applications a 


MOTOR SPEED REGULATOR. 


means of varying the speed of motor is 
desirable and for this purpose the Cut- 
ler-Hammer Manufacturing Company, 
Milwaukee, has designed and placed on 
the market. a line of sinall six-inch speed 
regulators. These devices are made in 
standard capacities from one-twentieth 
to one-sixth horsepower. 

They are adapted for many purposes, 
such as varving the speed of motors 
operating small blowers, buffers, sewing 
machines, washing machines, jewelers 
and dentists) lathes and drills, coffee 
mills, adding and copying machines, ete. 
They are also used as dimmers for hight- 
Ing circuits up to their capacities, as 
small field regulators, in connection 
with plating lathes and for controlling 
heating circuits, sueh as tire vulcan- 
izers, ete. 

The operation is by means of a sim- 
ple sliding lever. Seven contacts are 
provided giving seven running posi- 
tions, or these contacts can be arranged 
to provide one ‘off’ point and six run- 
ning positions. The resistance is mois- 
ture-proof and dust-proof, the resister 
wire being wound on a porcelain core 
and imbedded in a special cement which 
encloses all portions. The shape of the 
unit is flat and is secured directly to 
the easting. The diameter of this regu- 
lator is six inches, the depth of casting 
one and five-eighths inches and the net 
weight two and one-half pounds, mak- 
ing a compact, convenient device. 
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The ‘‘Cozy’’ Electric Toaster. 

The usefulness and convenience of the 
electric toaster has created for it a per- 
manent place in practically every house- 
hold where electric current is available. 
To meet the varied demands for toast- 
ers which occurred shortly after their 
introduction they have been manufac- 
tured in a variety of styles and sizes to 
meet every requirement. 

A toaster which is being favorably re- 
ceived, owing to the commendable fea- 
tures it embodies, is shown in the accom- 
panying illustration. It is known as the 
‘‘Cozy’’ and is a two-sided upright 
toaster. The base is plain porcelain, 
clean and sanitary. The frame is heavy 
white nickel plate. There are no sold- 
ered or welded joints to become loose 
or unfastened. 

The heating element is of a special 
composition, which the manufacturers 
claim insures even distribution of heat 
and great endurance. The heat there- 
from is said to toast a slice of bread in 
forty-five seconds. 

A special feature of the toaster is 
the frame which holds the bread. This 
is so arranged that when it is necessary 
to turn the bread it may be easily 
lowered. The toaster holds four slices 
of bread. It is furnished with lamp 
cord and attachment plug which will 
fit any lamp socket. 

The ‘‘Cozy’’ electric toaster is being 


“COZY ELECTRIC TOASTER. 


manufactured and placed on the mar 
ket by the Phelps Manufacturing Com- 
pany. Detroit, Mich. 
eee Pe e 
Research Laboratory for American 
Rolling Mill Company. 

To aid in its chemical and electrical 
development work. the American Rol- 
ling Mill Company, Middletown. Ohio. 
has equipped a $40,000 research labo- 
ratory in which the most modern ap- 
paratus available for this purpose has 
been installed. 
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An Interrupter for Railroad Telephone 
Work. 

A new interrupter, designed especial- 
ly for railway telephone service, has 
just been placed on the market by the 
Western Electric Company. This in- 
terrupter, known as the 62-A, is espe- 
cially adapted for use in block towers, 
where the operators are so busy that 
they do not have the time to call other 
stations by means of a hand generator. 
It is also especially well adapted for 
use on vard lines where several tele- 
phones are connected to the same pair 
of wires. It is not limited, however, to 
this class of work, but is very efficient 
in all code ringing work, as the signals, 
due to the sensitive mechanism, can be 
made very clear and distinct. 

The No. 62-A interrupter, a closed 
view of which is shown in Fig. 1, is 
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FIG. 1.—INTERRUPTER FOR RAILROAD 
TELEPHONE WORK. 


intended to be mounted normally upon 
the wall in a vertical position in the 
same manner as a telephone set. The 
set is enclosed in a neat, well-construct- 
ed oak cabinet, provided with a hinged 
cover. This cover is provided with a 
glass window, through which the oper- 
ation of the mechanism can be observed 
when the cover is closed. The mechan- 
ism is mounted upon the base of the 
cabinet and is readily accessible for ad- 
Justment, test and inspection. 

The interrupter is operated by means 
of a key, or push button, which closes 
a battery circuit containing four to 
eight dry cells. The number of cells 
necessary depends upon the number of 
bells it is desired to ring. It is recom- 
mended that five dry cells be used, 
which will efficiently ring fourteen 
1,000-ohm ringers, or sixteen 2,500-ohm 


ringers on a line of 500-ohm resistance, 
an equivalent of about a thirty-mile 
metallic cirenit of No. 12 B & S copper 
wire. 

The interrupter is so adjusted that it 
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FIG. 2.—DIAGRAM OF INTERRUPTER. 


responds at once when the key is 
pressed, closing the battery circuit. 
This insures a very economical current 
consumption, as the interrupter is only 
in action when the battery circuit is 
closed. The mechanism is practically 
noiseless and sparkless. All circuit con- 
tacts are of platinum. While the 
mechanism is very sensitive, it is built 


FIG. ?.—FEDERAL 500-WATT TUNGSTEN 
UNIT. 


in a substantial manner which insures 
long service and low maintenance. 
The circuit diagram shown in Fig. 2 
shows the simplicity of the circuit and 
the ease with which it ean he connected. 
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New Tungsten Units. 

The new 250 and 500-watt tungsten- 
filament lamps are among the latest de- 
velopments of high-candlepower light- 
ing units. In steady brilliancy of illu- 
mination and economy of current con- 
sumption they are unique and are being 
used extensively where large areas, 
both interior and exterior, are to be 
illuminated. 

The fixtures shown in the accompany- 
ing illustrations are designed to pro- 
duce the same efficiency of illumination 
that has been attained in the use of 
smaller candlepower tungsten fixtures. 

The unit shown in Fig. 1, designed 
for 500-watt tungsten lamps, has a 


FIG. 1.—FEDERAI. 500-WATT TUNGSTEN 
UNIT EQUIPPED WITH GLASS SHADE. 


twenty-inch glass bow] shade with a 
ten-inch opening and spun-brass dome 
10.5 inches in diameter. It has a six- 
inch white porcelain enameled-stee) 


disk, wired, with large base socket. 
The unit shown in Fig. 2 is also de- 


signed for 500-watt tungsten lamps. 
This unit has a twenty-inch black-por- 
celain enameled-steel shade and spun- 
porcelain enameled-steel dome seven 
inches in diameter and five inches high. 
It is equipped with an eighteen-inch 
stem of iron pipe one and one-eighth 
inches in diameter, painted black, with 
ornamental cast-iron ceiling base, and 
is also equipped with a large-base 
socket. It is furnished wired. 

These units are being manufactured 
and placed on the market by the Fed- 
eral Eleetrie Company, Chicago, Ill. 
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Electrical Business Good. 


During the current year, the Gen- 
eral Electric and the Westinghouse 
Electrice & Manufacturing Companies 
have both experienced prosperity. 
With the exceptions of July and 
August, the new business received has 
been better than in almost any previous 
year. 


— eo 


Trumbull Splicing Blocks. 


In the accompanying illustrations are 
shown two and three-wirk splicing 
blocks which the Trumbull Electric 
Manufacturing Company is 
on the market to complete its line of 
molding branch blocks. 

These splicing blocks are for straight- 
away work where splicing was former- 


TWO-WIRE SPLICING BLOCK. 


THREE-WIRE SPLICING BLOCK. 
ly necessary. The Fire Underwriters 
allow no joints or taps in molding un- 
less protected by fittings. These blocks. 
the manufacturer states, meets all re- 
quirements. 
ee E E EE 
New Three-Wire Generators. 

A new design of three-wire gener- 
ators is being placed on the market by 
the Triumph Eleetrie Company, Cincin- 
nati, O. Heretofore the chief objec- 
tion to three-wire machines has been 
the poor commutation on unbalanced 
loads. The Triumph Company claims 
to have entirely eliminated this fault, 
and has perfected a machine that is 
absolutely sparkless on unbalanced 
load, as well as on balanced loads. This 
is such an important feature that the 
suceess of these machines is practically 
assured—the Triumph Company also 
states that a good number of these ma- 
chines have already been sold, and or- 
ders are now in the shops for many 
more. 


placing — 


These generators are built as belted 
units, or for direct connection to any 
standard engine with which they form 
an exceedingly compact unit. They are 
being successfully employed for light 
and power distribution in areas not ex- 


VIEW OF 


ceeding one or two miles, and are par- 
ticularly suitable for furnishing lght 
and power to large stores, office build- 
ings, etc., and for general use in manu- 
facturing establishments. 

The two-voltage feature of three-wire 
distribution is particularly advanta- 
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These generators permit of parallel 
operation, and may also be operated in 
connection with two-wire machines 
when so desired. 

Standard machines are designed to 
take care of an unbalanced load of 


ARMATURE. 


twenty-five per cent; other capacities 
can be obtained, however, when so de- 
sired. The balancing coils or trans- 
former supplied with these generators 
consists of three interconnected wind- 
ings upon laminated iron cores, and is 
suitably mounted in a east-iron case. 


TRIUMPH THREE-WIRE GENERATOR. 


geous for buildings or shops where vari- 
With 
field control a wide range of speed can 
be obtained on account of the flexibility 


able speed motors are in use. 


of the system., and at the same time the 
saving In copper is quite a considerable 
item. 


These machines are built in all stand- 
ard sizes from twenty-five kilowatts UP. 
and are wound for 250 volts, so that 129 
volts can be obtained from either side 
of the three-wire system. The accom- 
panying illustrations show the general 
design and appearance of these units. 
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Current Electrical News 


_ GREAT BRITAIN. 


(Special Correspondence.) 


Lonpon, NOVEMBER 18.—Considerable light is being thrown 
upon the failure of the Griffiths-Bedell surface-contact system of 
electric traction with which the London County Council experi- 
mented in 1908, by a libel action now being heard against Sir 
John Benn, a leading figure in metropolitan political circles. This 
gentleman in public speeches has referred to the Griffiths-Bedell 
system as an inefficient one, and as a mischievous and impossible 
system. Consequently the owners are going into great detail in 
court in order to demonstrate that the system which failed in 
London was not ‘their system, but a caricature of it designed by the 
officials of the London County Council. It is alleged that the whole 
principle of having a gas and air-tight conduit to carry the cable 
was violated: that the blower used for ventilating purposes was 
absent and that but for a frantic appeal by the patentees the sys- 
tem would have been started, after an accumulation of gas for 
several months, without any ventilation whatever. In the end, the 
aid of vacuum cleaners were requisitioned. The types of access 
box and sump pit were neither air, water or gas-tight, a serious 
defect in a fundamental feature of the system. It is also stated 
that salt was put upon the track—and nowhere else—without the 
slightest need from weather conditions, and that the majority of 
live studs due to surface leakage were attributable to this cause. 
The magnetic equipment underneath the cars is also said to have 
been entirely remodeled with disastrous results. 

It is stated that the London Electrobus Company is to be re- 
constructed and buses again placed upon the London streets. 
This is interesting in view of recent statements that another com- 
pany is being formed to place electrically-driven buses in London. 

In an endeavor to arrive at a compromise with regard to the 
proposal that all municipalities in the kingdom should have powers 
to wire premises for electric light, a conference was held last week 
between members representing the societies on either side. It is 
officially announced that the preliminary arguments were regarded 
as so satisfactory that a further meeting is to be held. 

The Leeds Corporation have ordered a number of vehicles for 
their railless electric traction scheme. 

Sir Oliver Lodge has made the suggestion that a sum of 
$500,000 annually should be allotted by Government to univer- 
sities for experiments in the dispersal of fogs. He proposes to 
deal first with seaports, which he regards as particularly suitable 
for treatment by electrical means. 

The possibilities.of electrical energy at one-quarter of a cent 
per unit, suggested in Mr. Ferranti’s presidential address to the 
Institution of Electrical Engineers, has naturally attracted consid- 
erable attention. Mr. Ferranti foresaw the erection of one hundred 
generating stations, each of 2?50,000-kilowatt capacity, and = in 
view of the manner in which Mr. Ferranti in the past has been 
so truly ahead of what actually happened, there is little disposi- 
tion to be cynical at the suggestions now made. G. 


CONTINENTAL EUROPE. 


(Special Correspondence.) 

Pakis, NOVEMBER 17.—The present electric plant of Rouen, 
France, is to be considerably enlarged so as to distribute current 
on a large scale for the city as well as for the outlying districts, 
including a number of communes. The project is being carried out 
by the Paris Electrical Energy Company in connection with the 
Ziirich electrical bank. At Macon, the Gas Company is preparing 
to erect an electric lighting plant for public and private lighting. 
The Light and Electric Company has applied for the rights for a 
lighting station in the town of St. Romain. The contract for the 
Mont Dore electric station will soon expire, and it is likely that it 
will change hands. At Chateau-Thierry the Municipal Council is 
considering a project for lighting the town which has been brought 
before it by the Vauthier Company, which now controls the gas 
lighting. 

Tests have been made with the use of a ground return upon 
the power line running from the St. Maurice hydraulic plant to 
Lausanne. During the last year the plant has been thus operated 
and the result is very good. It will be remembered that the line 
is worked on the Thury direct-current system at high voltage, 
using machines in series. The voltage used at the turbine station, 
which lies on the Rhone, near Lake Leman, is now 20,000 volts. 
In view of the good results obtained by the use of the ground re- 
turn, it is likely that this method will be continued in the future. 
There is found to be no disturbance to telephone lines. 

The Heroult-Lindenburg electric-furnace process for steel man- 
ufacture is being taken up in Russia, and it will be used in two 
different metallurgical plants. these being the Sormovo Company, 
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near Mijni-Novgorod, and the Russian blast furnaces at Makievka, 
in the Donetz region. 

Producer-gas motors are now running in the new plant erected 
at Mont-sur-Marchienne, near Charleroi, Belgium. There are two 
groups of 100 horsepower each now installed which generate direct 
current at 500 volts. The motors are of the horizontal type and 
are supplied by boilers of the Bollinckx type, constructed in Bel- 
gium. 
In Austria there will be run an electric traction line from 
the town of Smichow to Malzavinka. At Landeck, in the Tyrol, 
a hydraulic plant will be erected at Faggenbach, according to the 
present plans, and it will furnish about 30,000 horsepower. Part 
of the current will be used for the new Vintschgau electric rail- 
road. I also note the project which the railroad administration 
is considering for a turbine plant, which will be fed from the 
Fuschl and Mond lakes and will have a 180 meter fall. A flume 
will bring the water to the locality of Fuschl and it is probable 
that the station will be located at St. Lorenz. 

Electric cranes are to be used extensively at the port of Mar- 
seilles, and five of these have been lately ordered from a French 
company. 

For operating one of the sections of electric railroad in Swe- 
den, the Government railroad department is to erect a large turbine 
plant at Torju. The contract has been awarded to the Swenska Com- 
pany and the Siemens-Schuckert firm. 

The French battleships Justice and Verite are to proceed 
to the Algerian coast in order to make tests of the new wireless 
telegraph and telephone apparatus which has been installed upon 
them. Experiments will be made between the Algerian and Tuni- 
sian coasts, Corsica and France, and the tests upon the new wire- 
less telephone system will be of special interest. By means of a 
variable series of standard notes for the arc vibrations it is ex- 
pected to secure a good tuning of the instruments so as to insure 
secret working. 

An electric railroad is to be built in order to connect Vienna 
with Pressburg-Poszony, and the matter is taking active shape at 
present, as the engineers are at work upon the plans for the traject 
and the different stations. We also note the electric line which 
is to run from the railroad station of Misslitz to the town. 

In Russia there will be built an electric railroad from St. 
Petersburg to Imatra in connection with a local power network, 
using the falls of the Imatra stream for this purpose. Current will 
be used at St. Petersburg from this plant. 

The tramway company of Kier is increasing its rolling stock 
and has placed an order for twenty new outfits with a French elec- 
trical firm. 

The municipal council of Cabourg, France, is making arrange- 
ments to receive current over a power line from the Caen electric 
plant. The current will be used also in a number of other water- 
ing places on the Channel coast, such as Dives and Houlgate. An 
electric tramway will be built at Cap Vern, in the Pyrenees region, 
in order to connect the railroad station with the town. Plans for 
electric lighting are being drawn up in the towns of Neulize and 
Vatan, France. At Nice, the port will be lighted by are lamps, 


according to a recent decision. A. DEC, | 
(Special Correspondence.) 
OTTAWA, ONT.. NOVEMBER 26.—A_ preliminary survey of the 


proposed electric railroad, to run from Ottawa to the city of 
Kingston, Ont., has been made. As soon as the charter is secured, 
work on the new project will be rushed. 

Dr. Haanel, director of mines, has just returned to Ottawa from 
Nelson, B. C., where he inspected an electric smelting plant for the 
treatment of complex zine-sulphide ores. This is a problem of 
much importance to Canada, and the government has appropriated 
$50.000 to be used in the investigation of the subject. 

The electric light company of London, Ont., which has been 
so far unable to come to terms with that city relative to the dis- 
posal of its plant, has appealed to the Ontario Government to inter. 
fere with the view of preventing duplication, and to determination 
of a price as a basis of sale. The City has already proceeded to 
a considerable extent with installation of its distribution system. 

At the fifth annual convention of the Canadian Independent 
Telephone Association, held in Toronto, the president said that 
five years ago there were scarcely any independent telephone com- 
panies in Canada, but now there were more than five hundred of 
such companies. Southern Ontario was being rapidly covered by 
a network of independent lines; independent companies were 
extending in Northern Ontario and, generally speaking, the build- 
ing of a few connecting lines would complete a great System of 
independent lines throughout the province. 
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A novel system of telephone protection of timber limits is being 
adopted in Quebec province by the River Ouelle Pulp & Lumber 
Company. Some fifty-two miles of telephone line have been strung, 
forming a circular chain of communication in the heart of the 
Company's limits. Telephones have been installed for the use 
of the fire rangers at many points along this line, and portable 
telephones which may be adjusted to the line at any point, are 
to be supplied the rangers. By this means a ranger can notify 
headquarters in a minute of time, and have other rangers come 
to his assistance. It is expected that this system will be adopted 
by most of the limit holders. and probably by the provincial govern- 
ment for the safety of the Crown timber lands, especially where 
they are traversed by railways. 

That the new gold mining camp at Porcupine, in Northern 
Ontario, is not being neglected in the matter of electric power for 
driving the many plants about to be installed in the mines there, 
is made apparent by the fact that the Porcupine Power Company 
expects to be in a position to deliver electric energy by June next. 
The power plant is to be installed at Sandy Falls, on the Mattagami 
River. The plans, specifications and surveys have been completed, 
and contracts let for generators, switchboards and water wheels. 
The turbines will be supplied by the Morgan Smith Company, of 
York, Penn. It is proposed to install two units in the first place, 
which will be about 3,000 horsepower. The current will be alter- 
nating, three-phase, twenty-five cycles. and the transmission-line 
voltage to the consumer will be 12,000 volts. 


MEXICO. 


(Special Correspondence.) 


Mexico Crry, Mrx.—The National Congress has passed a 
bill authorizing the Mexico Tramways Company to construct two 
important lines of electric railway. One of the proposed roads is 
to run between this city and Puebla and the other between here 
and Toluca. The Puebla line will be about 125 miles long and 
the Toluca line about forty-five miles long. The Mexico Tramways 
Company is a subsidiary of the Mexican Light & Power Company, 
the Canadian concern which has installed a great hydroelectric 
plant at Necaxa and constructed a system of electric transmission 
lines radiating to this city and various other towns and industrial 
centers within a radius of 150 miles. The preliminary surveys for 
the proposed electric railways have been made. The line between 
this city and Puebla will pass through the mountains close to the 
Popocatepetl and Ixtaccihuatl volcanoes. There are a number of 
important towns and popular resorts along the routes of the pro- 
posed roads. 

The construction of these two railways, which will begin soon, 
will mark the inauguration of a new era in electric railway build 
ing in this country. The Mexico Tramways Company already has 
a number of lines running from this city to suburban towns. 

E. Schondube of Mexico City has been granted a concession 
by the government of the state of Durango for the installation of a 
large hydroelectric plant and the construction of a system of trans- 
mission lines around Guanacevi. The proposed plant will be lo- 
cated near Guanacevi and the electric current will be conveyed to 
this mining district and to the districts of El Oro, Tepehuanes and 
Inde. The concession requires that Mr. Schondube shall furnish 
to the Government for such use as it may require light and power 
for the period of five years, free of charge, and after that time it 
is to be furnished at fifty per cent less than to other consumers. 

The Compania de Madera de la Sierra, which operates lumber 
mills near Llano Grande. Durango, will install a hydroelectric 
plant in the San Vicente district. 

One of the largest electric signs in the world will be erected 
on the housetops near the corner of San Juan de Letran Street and 
Avenida San Francisco in Mexico City. It was designed by H. R. 
Ross of New York, and will be sixty feet long by thirty feet wide, 
supported on massive pillars twenty-five feet above the roofs. 
Above the top of the sign, again, these pillars will continue, to 
terminate in huge electric torches. Directly above the sign, and 


also borne by the two pillars, will be 1,800 feet of advertising 
space, D. 


COMMISSION NEWS FROM NEW JERSEY. 


(Special Correspondence.) 


The Board of Public Utility Commissioners has published its 
findings and a recommendation made following receipt of a com- 
plaint that the New York Central and Hudson River Railroad Com- 
pany, lessees of the West Shore Railroad Company, does not pro- 
vide a proper system of ventilation at its Weehawken tunnel. The 
Board finds that the complaint is justified. The Railroad Company 
at a hearing of the complaint advised the Board that it was then 
engaged in an investigation of the subject of meeting the condi- 
tions at this tunnel, through a system of mechanical] ventilation. 
Later a description of the ventilating apparatus proposed to be 
installed was submitted to the Board. This was described as con- 
sisting of two electrically-driven fans capable of delivering 500.000 
cubie feet of air per minute through a nozzle approximately sixty 
feet long. The inner surface of this nozzle conforms to the tunnel 
section and the outer surface of it is funnel shaped, decreasing 
in size from the fan to the tunnel opening. The apparatus is so 
arranged as to deliver the above quantity of air in a stream around 
the sides and top of the tunnel opening, and the center of gravity 
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of the air blasts is to coincide with the center of gravity of 
the tunnel section. The location of the apparatus is to be out. 
side the New Durham portal and the electric current is to be fur. 
nished by the Weehawken power-house. Extra transmission ap- 
paratus to be installed in two units so as to provide against acci- 
dent to either unit. The present shaft to be closed in order to 
make the ventilation system effective. 

The aim of the new system is to so dilute and remove any com- 
bustion gases and vapors as to render them inocuous. 

The Board after an examination and favorable report by its en- 
gineers has approved the plan, and has recommended that the 
Company proceed to install the system in its Weehawken tunnel. 


COMMISSION NEWS FROM NEW YORK. 
(Special Correspondence.) 


The Public Service Commission, Second District, has author- 
ized the Livingston-Niagara Power Company to exercise franchises 
in the towns of Avon, Caledonia, Geneseo, Lima and York, and in 
the village of Caledonia in the county of Livingston, and in the 
towns of Mendon, Rush and Wheatland in the county of Monroe. 
The Company proposes to distribute Niagara electric power through 
the territory in which it has obtained franchises. 

The Commission has consented to the transfer by William 
Stock of certain property, rights and franchises to the Hannibal 
Electric Company, also of a franchise held by him in the towns of 
Granby and Hannibal and the village of Hannibal, Oswego County. 
The Hannibal Electric Company is permitted to sell, transfer and 
assign its franchises in the towns of Granby and Hannibal and the 
village of Hannibal to the Oswego River Power Transmission Com- 
pany. 

The Commission has authorized the Islip Electric Light Com- 
pany to issue $30,000 capital stock and bonds to the amount of 
$20,000. The proceeds are to be used for the improvement and 
extension of the plant of the Company at Islip, Long Island. 

Frank J. Sprague, the well known consulting electrical and 
civil engineer, has sent a communication to the Public Service 
Commission of the First District, State of New York, suggesting 
in the case of the New York subway situation (1) a compromise 
plan of subway extensions on the basis of city participation in 
all net profits after certain deductions, and (2) an alternative plan 
for independent lines, on which he is willing to guarantee a bid 
for operation, with the city sharing in both management and profits. 
The first part of this communication includes a letter to Theodore 
P. Shonts, president of the Interborough Rapid Transit Company. 
Mr. Sprague holds the view that rapid transit development should 
proceed on the basis of a consistent, unchanging and effective 
policy of co-operation between the City and the present or future 
possessors of franchises acquired in a legal and proper manner, 
iets city participation in all surplus profits. Mr. Sprague con- 
inues: 

“On one hand is a great municipality. represented by the Public 
Service Commission and the Board of Estimate and Apportionment. 
with constructive rights of franchise over every unoccupied street 
within its limits, the power to grant valuable elevated privileges 
and extensions, absolute title to a property costing nearly $63.000,- 
000 and operative possession after a period of years, an adminis- 
trative power to determine the character and frequency of service 
on existing roads, and a present basic available capital of $60,000,000. 
with regular annual increase obtainable on interest terms denied 
to any private corporation. 

“On the other, is a private operative company with two profit- 
able leases: one, of an old established elevated system built with 
private capital, and with practically unlimited franchise. and the 
other a limited but profitable contract with a city owned system. 
and with $31,000,000 invested in an operative equipment, practically 
useless at the end of its lease unless taken over by the City. and 
Which the City at that time has the right to take over on reason- 
able terms. 

“Herein lies the basis of an absolutely equitable agreement 
which will properly protect every financial investment, and be of 
immeasurable value to the City of New York. 

“If an independent banking and traction syndicate resolutely 
opposed to your traction interests, and familiar with the pos- 
sibilities of transportation problems and the practical means of 
compelling working agreements, were possessed of the great powers 
of the city authorities, there would be shortly effected a mutual 
understanding which would insure, under joint direction, the mosi 
rapid development of transit facilities to meet all reasonable de- 
mands, and the maximum efficiency and profit in operation. Or 
else the establishment of an independent self supporting system 
of adequate compelling character. 

“According to your annual report for 1909-1910, the Interbor- 
ough Company made certain suggestions for extensions of its lines 
with funds supplied by the City, the latter to participate in the 
earnings accruing from such additions only, This, although at least 
debatable, for it adopted the principle of a division of profits. was, 
seemingly, rejected. 

“A share of profits on extensions can be translated into a per 
centage of profits of the whole on some equitable basis which 
recognizes all the contributing features. and as matters now stand, 
both the Interborough Company and the Public Service Commission 
may well consider a material expansion of the earlier proposition 
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on a new basis, namely, that the City shall share to a proper degree 
in the profits from all subway operation, and to a lesser degree in 
all elevated profits as well, on condition of a voice in the Com- 
rany’s Management and the adoption of a fixed policy of co-opera- 
tion during the life time of the present franchise. 

“The essentials of such an agreement could be as follows: 

“1. Abandonment of projects for competing subways, and the 
progressive expansion of the present system as a nucleus, under 
the guidance of an engineering board representing the Public Serv- 
ice Commission, the City of New York and the Interborough in- 
terests. 

“2 Extensions to be with city funds, to be constructed in sec- 
tions under competitive bidding, with premium and time. forfeitures, 
and to be put into operation as fast as completed. 

“3, All operative equipment to be provided from 
sources. 

“4. In addition to maintenance, an obsolescent and sinking 
fund to be established against the time of termination of the oper- 
ative lease, at which termination a balance should be struck de- 
pending upon the difference between the sum of the then deter- 
mined value of the equipment, plus the capital and accrued in- 
terest of the obsolescent fund, and the capital invested in equip- 
ment at cost. 

“5. Interest and sinking fund on extensions to begin at a defi- 
nite period after commencing operation, and the bonds so issued, 
as all present outstanding subway bonds. to be a first lien on the 
entire Subway. 

“6. The private capital already invested to be entitled from 
the excess net earnings to a profit equal to that which it now en- 
joys, and the additional investment necessary for increase of equip- 
ment to have a reasonable return. 

“7. The balance of operating profits, since the existing and 
future extensions of the subway will be mutually dependent and 
contributary, to be shared on a basis of gradually increasing par- 
ticipation by the city as determined by a number of elements, 
among which should be the increased mileage, relative density of 
traffic and operating cost per passenger. 

“8. Finally, suitable representation of the City on the Board of 
Directors. 

“The elevated system could be treated on a similar basis. 

“This general plan, if it could be established, would form a 
basis for the most rapid, satisfactory and economical advance con- 
ceivable, 

“On its part, the Public Service Commission can well endorse 
this plan, even if it does mean the abandonment of its present 
project, for it would insure that for which, in a large measure, it 
was created. 

“On the other hand. the Interborough can acquiesce because 
of the removal of the threat of competition and of the necessity 
of raising funds for private construction, the elimination of the 
conStant friction between itself and the Commission, the assurance of 
maintenance of earnings and a probable increase in the stability 
and value of its securities.” 

The above is made as a general suggestion in the hope that 
it may be found to contain the essentials of a fair settlement of 
public and private interests. Further Mr. Sprague says: 

“If, however, the Interborough interests will not definitely re- 
new their offer to meet the city authorities on some general basis 
of extensions with a fair participation of profits, then let the Public 
Service Commission, as I have already pointed out, do what any 
competent private corporation would do—instead of attempting con- 
struction of a partly competing route on extravagant plans, made 
still more so to the extent of nearly $30,000,000 in the hope of get- 
ting a foreign railroad corporation to assume the burden not alone 
of the system but the added increase of cost—seize upon every 
Strategic route sought by the Interborough interests which can be 
molded into a coherent workable system, construct it on sane lines 
at the minimum cost, so that it will atract and would maintain 
profitable independent operation, and when such is established com- 
pel joint operation, a reasonable voice in management and a fair 
division of profits.” 

Mr. Sprague then described what in his mind would constitute 
a logical development of the present system of subway. This, he 
believes, would command the support of independent equipment 
and operation, and the operative contract should be so drawn that 
the restrictive powers held by the Public Service Commission and 
the Board of Estimate on all the extensions of other lines con- 
trolled by the Interborough interests, it would insure with absolute 
Certainty an ultimate amalgamation of rapid transit routes into a 
harmonious whole operated with due regard to the rights of private 
ne but also with equal regard of public capital and vested 

gehts. 

In conclusion Mr. Sprague announces: 

“So convinced am I of the soundness of this proposal from 
an operative standpoint, that if some general plan of rapid transit 
development with the present system as a nucleus cannot be agreed 
upon on the broad lines suggested, and it becomes necessary to 
build the competing line described, I am prepared, if such con- 
struction is undertaken on sound engineering plans, to put up a 
certified check of material amount as a guarantee that within sixty 
days of the receipt of acceptable bids for construction, I will bid, 
Independently of the Interborough interests, for the operation of 
this proposed line on a basis of city participation in management 


private 
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and profits, and an offer of exchange of passengers with the exist- 
ing subway system on an equitable basis.” 

Last week Mayor Gaynor issued a statement declaring his 
belief that New York City is unable to raise enough money to con- 
struct the projected $100,000,000 tri-borough system of subways. 
At the same time Samuel Rea, second vice-president of the Penn- 
svilvania Railway, attacked the Hudson & Manhattan companies’ 
proposal for operating the tri-borough system. Mayor Gaynor raised 
the gnestion of the City’s financial ability to construct such an 
elaborate system as the projected tri-borough route, and said the 
whole problem would be solved if some company would provide all 
the funds needed in excess of the $57,000.000 the city has in reserve 
for this purpose. : 


LIGHTING AND POWER. 


(Special Correspondence.) : 
HIGHMORE, S. D.—T. J. Wixon and others propose to install 
an electric light plant at this point. P. 
ANSLEY, NERB.—Bonds for $5.000 for the installation of a muni- 
cipal electric light plant have been voted. C. 
MOSINEE, WIS.—The Mosinee Electric Company has been in- 
corporated with a capital stock of $15,000. P, 
EGAN, S. D.—It is proposed to take a vote on issuing bonds for 
the installation of an electric lighting plant. C. 
SEWARD, NEB.—The Blue River Power Company has been 
incorporated with a capital stock of $100,000. P. 
LOS ANGELES, CAL.—Electric street lights to cost $2,000 ar 
to be installed in the Cahuenga district, recently annexed. A. 


MINNESOTA, MINN.—A franchise has been granted by the 
Village Council for the installation of an electric light plant. C. 

SAN BERNARDINO, CAL.—This city is to have a municipal 
electric lighting plant. Work will commence on it early next year. 

PAXTON, 1LL.—The Paxton Electric Company will install a 
new 150-horsepower boiler, supplementing the one installed last 
summer. 

LONG PRAIRIE, MINN.—A boiler explosion at the light plant 
caused a damage of $1;500. The installation of a new plant to run 
day as well as night is being urged by business men. | C. 


MELLEN, WIS.—The Peoples Water, Light & Power Company 
has been incorporated with a capital of $50,000. The incorporators 
are Robt. Johnson and others. 

EASTON, ILL.—F. H. Conroy and Roy Holly will establish an 
electric light plant here and will ask the village board for a fran- 
chise to erect poles in the streets. Z. 

ROYSE CITY, TEX.—The City Mill & Light Company has been 
incorporated with a capital of $12,000. The incorporators are J. N. 
Miller, E. M. Paulk, J. D. Miller and W. H. Adams. 

BRAINERD, MINN.—The contract for the installation of an 
electric light plant has been let to the Toltz Engineering Company, 
of St. Paul, Minn., which will install a gas producer plant. C. 

WATERTOWN, S. D.—This place is to be lighted with clusters 
of electric lights installed throughout the business and residential 
sections. Thirty-five of the clusters are to be in the business sec- 
tion. 

NORTHFIELD, MASS.—The contract for supplying current for 
lighting the city has been awarded to the Greenfield Electric Light 
& Power Company. Current will be supplied to the city in a few 
weeks, 

HANFORD, WASH.—The Pacific Light & Power Company, 
which has purchased the Hanford Irrigation & Power Company, 
will enlarge the plant at Priest Rapids and build transmission lines 
down the river. C. 

EUREKA, S. D.—A franchise has been granted to G. A. Mc- 
Oaughlin, of Aberdeen, S. D., for the installation of an electric 
light plant, to be completed by March 1. Construction work will be 
started at once. C. 

VICTORIA, TEX.—The Victoria Manufacturing Company has 
finished the installation of its new electric light plant. The light- 
ing system consists of 150 sixty-candlepower tungsten lamps and 
seven arc lights. D. 

CHILLICOTHE, ILL.—The Economy Light & Power Company 
of Joliet is making negotiations with local men to supply power 
for the pumping stations in the Partridge and Hennepin Levee and 
Drainage Districts. Z. 

COUDERAY, WIS.—The Arpin Lumber Company is just finish- 
ing the concrete work on a dam which it is erecting across the 
Chippewa river, six miles from here. The flume of this dam will 
also be completed in a short time. M. 


AUSTIN, TEX.—W. C. Day of Austin, state superintendent of 
public buildings and grounds, will recommend to the legislature 
that an appropriation of $10,000 be made for purchasing new ma- 
chinery for the state's electric power plant. D. 

ST. CHARLES, ILL.—The Business Men’s Association has 
awarded to the McFell Electric Company of Chicago the contract 
to install upon Main Street fifty-four ornamental lamp posts, each 
bearing three sixty-kilowatt tungsten lamps. 
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ELDORA, IOWA.—The Park Dam Power Company of Eldora 
has purchased the dam at Steamboat Rock. This will supplement 
the big concrete dam now being erected here in controlling the 
water supply for power generating purposes. Z. 

INDIANAPOLIS, IND.—A committee headed by William A. 
Lytle, of Worcester, Mass., is visiting this clty, Mishawaka and 
other cities for the purpose of obtaining ideas as to the lighting 
systems—especially the cluster system of lamps. S. 


CARROLLTON, ILL.—Dr. R. H. Bigger and F. M. Sinsabaugh 
have disposed of their interests in the Carrollton Heat, Light & 
Power Company and it is said a company is in process of forma- 
tion to take over the property, local capital retaining control. Z. 

BELLINGHAM, WASH.—A new power house located near the 
central part of Bellingham, has just been completed, and fully 
equipped by the Whatcom Railway and Light Company and is to be 
used for the street-car service and lighting system of the city. 


PINE RIVER, MINN.—The Power Engineering Company, of 
Minneapolis, Minn., has designed a power plant for Webber & 
Hill consisting of concrete dam, bridge, flume, waste ways and power 
house, and is supervising the construction and furnishing all of the 
equipment. C. 

BELLINGHAM, WASH.—An electric elevator is to be installed 
in the new addition to St. Joseph's Hospital, in this city at a cost 
of $2.000. A number of citizens donated half of this amount, the 


other half being promised by E. B. Deming, head of the Pacific 
American Fisheries. 


COLUSA, CAL—C. F. Downing, William Whales and Mr. Steel, 
Officials of the Pacific Gas and Electric Company, have arranged 
to commence work on a new power line here. The new line will 
carry a voltage of 15,000 and on its completion the old line from 
Gridley will be abandoned. 


PORTOLA, CAL.—W. J. Crawford, I. G. Lane and Charles T. 
Tyre have located 40,000 inches of water on Grizzly Creek, about 
three miles above this place, and are planning to erect a power 
plant. It is expected that a small plant will be erected and the 
town supplied with power by Christmas. 

CHATHAM, N. Y.—This village now has an electric power 
circuit operated by the Chatham Electric Light Company. Steam 
and gasoline power are being supplanted. The Chatham Grain Com- 
pany is now operating its mill with a thirty-five-horsepower electric 
motor and is grinding 1,000 bushels of corn a day. 


LEESBURG, IND.—Capitalized at $20,000 the Leesburg Light 
and Water Company has incorporated to build, equip, maintain 
and operate an electric light and water works plant. The Company 
will soon be in the market for material and equipment for the new 
plants. Frank Bartz, W. H. Stanley, Will Kohler and H. E. Kinsey 
are directors. S 


ALTON, 11.L.—Merchants on Third Street between State Street 
and Piasa Street, plan ornamental standards each bearing a cluster 
of three lights, to be placed at intervals of twenty-five feet on each 
side of that portion of the thoroughfare. President Hartmann of the 
Retail Merchants Association has appointed a committee to take 
up the matter. Z 


SPOKANE, WASH.—The National Power Company of this city 
with offices in the Columbia Building announces that it will thor- 
oughly remodel its plant at Dishman, a few miles east of here. 
Several new buildings are to be constructed and machinery, to the 
extent of $40,000 will be installed. The work is expected to begin 
early next year. A. 


MONTGOMERY, ALA.—Papers have been filed in the Secre- 
tary of State's office reporting the incorporation of the Marion 
Electric Company, of Marion, Perry County. The new company 
is capitalized at $10,000, of which amount $8,200 has been paid in. 
The incorporators are: T. J. Krouse, Emma L. Krouse, R. K. Lee, 
R. L. Ellis, Hugh Mallory and Paul Lovelace. I. 


TOLEDO, O.—The Maumee Valley Electric Company, which 
was some time ago refused admission into Toledo, has secured en- 
trance to the heart of the city through an unexpected source, The 
Company has secured permission from the State to erect its poles 
and wires on the banks of the Miami & Erie Canal. The poles have 
been placed and the wires are about strung, and it is said the 
plant will be in operation in a very short time, H. 


PROVIDENCE, R. 1—The Narragansett Electric Lighting Com- 
pany has completed a 175-foot tunnel from its station on South 
Street into the Providence River, by the use of which the present 
capacity of the plant will be doubled. The purpose of the tunnel 
is to secure water which may be used for the low-pressure engines. 
The dimensions of the tunnel are given as 175 feet in length, six 
and one-half feet in diameter, with an average depth of twenty- 
four feet under the surtace of the water. 


MATTOON. ILL.—Contract for the erection of a power plant 
station has been let by the Big Four Railroad Company to the 
Murphy Construction Company of St. Louis, which will do the brick 
and cement work. The machinery in the present plant will be sup- 
plemented by enough to enable the Company to furnish its own 
light, power and heat for al] departments of the extensive operat- 
ing headquarters here. Individual motors for machines in the re- 
pair shops are considered. Z. 
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ELECTRIC RAILWAYS. 
(Special Correspondence.) 


MADISON, WIS.— The Johnson-Main Street line of the South. 
ern Wisconsin Railway Company will be completed in a short time. 
The Company has ordered several new cars for the extension. 


SIOUX CITY, IOWA.—The construction of the first fifty miles 
of the Sioux City & Bijou Hills interurban will be started from 
here in the spring. C 


RAPID CITY, S. D.—An electric railroad to Belle Fourche. 
Spearfish, Deadwood, Lead, Sturgis and back to Rapid City, is pro- 
jected by eastern capitalists. C. 


ESTHERVILLE, IOWA.—An interurban line to Blue Earth, 
Minn., is being agitated by Chicago men, and it is expected that the 
survey for it will be startel shortly. C 


CHISHOLM, MINN.—The Mesaba Electric Company has secured 
a franchise to build an electric line from the Stevenson location 
to Gilbert, Minn., a distance of thirty-six miles. C. 


INDIANAPOLIS, IND.—The Indianapolis, Columbus & South- 
ern Traction Company is preparing to install a system of block 
signals on its line between Indianapolis and Louisville. S. 


SPRINGFIELD, ILL.—Block signals costing $150,000 will be in- 
stalled upon fifty miles of tracks of the Illinois Traction System. 
General Manager H. E. Chubbuck having signed a contract with 
the Union Switch and Signal Company. Z 


EAST ST. LOUIS, ILL.—The East St. Louis & Suburban Rall- 
way will try the “trolleyless” car on its lines, L. C. Haynes, vice- 
president and general manager, having recently returned from a 
visit to the works of Thomas A. Edison at Orange, N. J.. Z. 


HAVANA, CUBA.—According to a statement recently made by 
Robert. Orr, manager of the United Railways of Havana, that com- 
pany will spend about $3,000,000 for improvements during the com- 
ing year. Among other things a new passenger station will be 
built. 


SAN ANTONIO, TEX.—The Board of County Commissioners 
of Bexar County has granted a franchise to J. A. Logwood for the 
construction of an electric railway from the terminus of the San 
Antonio Traction Company's tract at Harlandale south on the 
Corpus Christi road through a suburban district. D. 


INDIANAPOLIS, IND.—The Beech Grove Interurban Traction 
Company has let a contract for placing the ties, laying the rails 
and ballasting the roadbed of its new line to Welch and McGregor. 
Work is to begin at once. The poles have all been placed and 
the overhead work is well along. The road will be in operation 
by Christmas. S. 


PORTLAND, ORE.—John F. Stevens, chief executive of the 
Hill steam and electric railway interests here, has returned from 
the east and announces that the Hill interests will spend from $i. 
000,000 to $10,000,000 in the extensions of the United Railways and 
the Oregon Electric, within the next eighteen months. This means 
an addition of about 250 miles of electric lines tributary to this 
city. 

INDIANAPOLIS, IND.—J. N. Crabb reports that the prospect 
of financing the Capital City Traction Company is good. This com- 
pany is organized to build a traction line encircling Indianapolis at 
a radius of twenty-five miles connecting seven county seats with 
the Capital City. Mr. Crabb will urge the passage of a law con: 
pelling interurban and steam roads to exchange traffic cars. The 
object is to make his line a great belt road for the handling of 
freight. A S. 


DECATUR. ILL.—The Decatur & Southern Traction Compan 
has filed notice with Secretary of State Rose of an increase M 
capital stock from $25.000 to: $1,500,000. Peter Chase, presid' it 
announces that the division from Decatur to Witt. a distance ol 
sixty-eight miles, will be built first, after which the line will be 
extended, going through Coffeen and Greenville to St. Loms. A 
belt line, one mile long, around the southwest part of Decant 
connecting with the Illinois Traction System belt line, is a pal 
of the plans. Z. 


LEESVILLE, LA.—The Lafourche Valley & Gulf Railroad Com 
pany, which was recently chartered, will construct a line between 
Donaldsonville to this city, a distance of ninety miles. The capita! 
of the company is $1,500,000, but work will be commenced when 
$5.000 has been paid in. The directors of the Company are F. M 
Welch, president: J. Numa Colomb, first vice-president; Honet. 
Dugas, second vice-president; Charles Maurin, secretary-treasuter. 
Clarence C. Barton, Sri, E. P. Munson, J. T. Badaux, John Mars 
and Sam A. Le Blanc. 


HAMMOND, IND.—Three electric interurban companies “r 
fighting to loop the cities of the Calumet region. The Gary a” 
Interurban Railway Company, of Chicago, has introduced 10 Ly 
Kast Chicago council a petition for a franchise. The Hammor.. 
Whiting and Kast Chicago line, of Chicago, now operating in the 
three cities, also wants to loop the district. A third conni 
financed by C. H. Geist, of Philadelphia. to fight the control of | 
Chicago, Lake Shore & South Bend Interurban Company, whe" 
markets its power and thereby competes with the Geist pie 
Company, is also after a franchise. < 
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SAN DIEGO, CAL.—The San Diego Electric Railway Company, 
of San Diego, Cal., has just placed an order with the Westing- 
house Electric and Manufacturing Company, Pittsburg, for two 
1,000-kilowatt, 600-volt, 514-revolution-per-minute generators to be 
driven by Westinghouse-Parsons low-pressure steam turbines run- 
ning at 3,600 revolutions per minute. The generators and turbines 
will be connected through Melville-McAlpine reduction gears. In 
addition to this equipment the Westinghouse Company will shortly 
ship one 1,200-kilowatt, 600-volt, eighty-revolution-per-minute en- 
gine-type direct-current generator to the same company. 


INDIANAPOLIS, IND.—The Indianapolis & Cincinnuti Trac- 
tion Company has effected a reorganization and been reincorpor- 
ated by leaving the word “the” out of the name. The new corpor- 
ation is capitalized at $3,000,000 and by a judical sale of the pro- 
perty of the old company the new company comes into possession 
of all the property and franchises of the old. Charles L. Henry 
is retained as president and general manager of the Company. 
Plans are now being made for extending the road from Conners- 
ville to Cincinnati by way of Harrison, Ohio. It is also proposed 
to build an extension of the Greensburg branch to Madison. S. 


TELEPHONE AND TELEGRAPH. 
(Special Correspondence.) 
WORTHINGTON, MINN.—The telephone company is consider- 


ing the installation of a new switch board. C. 
WINONA, MINN.—The Tri-State Telephone Company has been 
granted permission to enter the city with its lines. C. 
PORTLAND, TEX.—The Portland-Rosita Telephone Company 
has been incorporated, with a capital stock of $1,500. P. 
WEYAUWEGA, WIS.—The Weyauwega Telephone Compan 
has been incorporated with a capital stock of $3,500. P. 
ARGYLE, MINN.—The Great Northern railway is installing 
double circuit of copper wires for its telephone system. C. 


DENHAM SPRINGS, LA.—The Maurepas Telephone Company 
is about to extend its lines from French Settlement to this 
point. P. 

PUYALLUP, WASH.—It is stated that the entire local system 
of the Pacific Telephone & Telegraph Company will be built before 
the first of the year. C. 

CUTHBERT, GA.—The Cotton Belt Telephone Company, of 
which C. J. O'Farrell is general manager, contemplates issuing 
$100,000 of bonds for the purpose of improving and extending its 
system. 

ST. MARYS, O.—A new toll line has been established to Nep- 
tune by the local telephone company, and was opened for general 
use a short time ago. About thirteen miles of wire were used in 
the construction work. H. 

HAMILTON, MONT.—The Rocky Mountain Bell Telephone Com- 
pany will commence the immediate installment of additional equip- 
ment at an estimated cost of $12,000. About three-and-a-half miles 
of new cable will be Jaid. C. 

NAPERVILLE, ILL.—The City Council has granted a twenty- 
five-year franchise to the Inter-State Telephone Company, which 
provides that after ten years from January 1, 1911, the Company 
shall pay the city five per cent of the gross rental earnings. Z. 


HILLSBORO, N. D.—An increase of the capital stock of the 
Red River Valley Telephone Company of $100.000, making the total 
capital $200,000, is proposed and will be considered at the annual 
meeting of the stockholders to be held in Buxton December 13. 
The proposed increase is for the purpose of allowing the Company 
to extend its toll lines over a larger territory than is now occupied. 
This is one of the largest independent companies in the state. 


ROCK ISLAND, ILL.—The Rock Island City Council has re- 
jected a proposition to amend the franchise of the Union Electric 
Telephone and Telegraph Company making possible the sale of its 
rights to the Bell Company. S. R. Kenworthy representing the Tri- 
City Home Independent Telephone Company, an embryonic organi- 
zation of Rock Island, Moline and Davenport proposed that a board 
of arbitration be appointed to fix the price of the holdings of the 
Union Electric Company and in the event of successful negotiations 
the Tri-City Company would pay each of the three cities a bonus 
of $5,000. Offer of the deposit of a certified check for $10.000 to 
prove sincerity of purpose was made. The arbiters, it is proposed, 
will be an engineer from the Union Company, one from the Tri- 
City Concern’s interests and the third selected by the mayors of the 
three cities. Z. 


MINNEAPOLIS, MINN.—The Northwestern Telephone Ex- 
change Company expects its new three-story fireproof building at 
Thirty-eighth Street and Pillsbury Avenue will be completed about 
January 1, and the installation three months later. The switch- 
board will be on the second floor with places for forty-three oper- 
ators and 5,400 lines with an ultimate capacity of 9,600 lines. 
Frames and racks, storage battery, motor-generator and wire chief’s 
testing desk will be on the first floor, and the cable vault, gas en- 
gine and motor-heating and general storage rooms in the basement. 
The operators’ rest room, forty-five feet square, the kitchen and 
other conveniences for the girls will be on the second floor. The 
Company also is enlarging its station at Second Avenue and 
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Twenty-sixth Street from 1,000 lines to 7,800 lines and twelve oper- 
ators’ positions. Six positions and 1,000 lines are being added to 
the Nicollet exchange in the main building. Z. 


ELECTRICAL SECURITIES. 


Trading has been exceedingly light and prices, in general, have ` 
dropped, owing mostly to the inactivity of the market. It might be 
noted that the entire weeks business amounted to less than the 
average for one day at this time last year. Iron and steel are ex- 
ceedingly quiet although a number of rail orders have been placed. 
Requests for tenders indicate that several more of considerable size 
are to be placed in the near future. 

Current receipts of the Philadelphia Rapid Transit Company 
are averaging $59,000 per day, about $1,000 per day ahead of this 
time last year. A year’s business at this rate would show gross 
earnings of more than $21,000.000, compared with $18,501,356 for the 
fiscal year ending June 30, 1910. 

DIVIDENDS. 

Mackey Companies; regular quarterly dividends of one and 
one-fourth per cent on the common and one per cent on the pre- 
ferred stocks. payable January 3 to stock of record December 10. 

Manhattan Railway Company; regular quarterly dividend of 
one and three-fourths per cent, guaranteed by the Interborough 
Rapid Transit System as rental, payable January 1 to stock of 
record December 15. 

South Side Elevated; quarterly dividend of fifty cents a share, 
payable December 30. 


CLOSING BID PRICES FOR ELECTRICAL, SECURITIES ON THE LEADING EX- 
CHANGES AS COMPARED WITH THE PREVIOUS WEEK. 


NEW YORK. Nov. 28. Nov. 21. 
Allis=ChalmMers common 40494546 SiGe ede dV DESH S ES CRESS S% Ss 
Allis-Chalmers preferred oo... 0.0.0... cc eee eee ete t ee eeee OS $24, 
Amalgamated Copper ......... ccc cee ee ewe eee nee eens 69) Sy TO% 
American Tel. & Cable... .... ccc cc ce er cece ee wees *X4 g4 
American Tel & Telii.a53 ssh 4045-6 ie 6G 56S ead A 142% 143 
Brooklyn Rapid. Transits cs deers soe eb Sa weed keegan TT 5 TSR 
General Electri esit 6s he Sele E E E ORA a 160 154i% 
Interborough- Metropolitan Common ..... 0... cee ee ee eee 20% 21 
Interborough-Metropolitan preferred .......-.. cece eee eee eee ly 561% 
Kings County PlecCtric;...c05w woes dns 84 a Ne wee Ge eae 123 123 
Mackay Companies (Postal Telegraph and Cables) common 90 90 
Mackay Companies (Postal Telegraph and Cables) prefer'd. 74 T3% 
Manhattan Elevated .......sressussesressesesoeseressserenses 140 140% 
Metropolitan Street Railway...... 2.0... eee ee cee ee *1S *18 
New York & New Jersey Telephone...............00c0000e 10:3 103 
Pacite: Tel & Fél 0323146 be fae hee ug ern Peed eaa 45 44% 
oa te. Steel “COMMON: 5/5 eae Se oS RS aa ede does E a Ra TI) 7 81% 
U. S. Steel preferred. 6.52 Geshe £9 Fe ow een hw ek Sl ee ed 1184 117% 
Western Union a6 ecokie cs eee to box Goan telah eae Hind ons. T24 71 
Westinghouse COMMON 2.2... 6... eee eee tee e eee e ee enens 12 71 
Westinghouse preferred oo... 00... cc ec ee ee eee ec eee eeeee 1221, 120 
*Last price quoted. 
BOSTON, 
Nov. 28. Nov. 21 
American Tel. & Tehioies kwdew a ohne Meh ew eee ee bod eee 142 1421; 
Edison Elec. Taminatin esas cess Ges ols cco ooo Peas wea ewe SD ORNS 
zeneral Blecetric ¢ ye cing) Oh. GES OE cd dee see Cie whee Mead Ble EE ees 160 154 
Massachusetts Electric COmmMon..........0 sce eee eee enua 1934 20% 
Massachusetts Electric preferred. ..... 0.0.0.0... c eee ee xT R81 
New England Telephone.......... ccc ccc cece cece cece ee weaees 137% 136 : 
Western Tel. & Tel. common. ....... 00... ccc cece eee ees 172% 17 


Western Tel. & Tel. preferred........ 0.0.0.0. cc cece ee 91 90 


PHILADELPHIA. 
Nov. 28, Nov. 21. 


American Railways ......uanessaresesesenreesnesasnor nr uan. 433 43 
Electrice Company of America... co... eee cee cece eee e nee 117% 1134 
Electric Storage Battery common.........0....0.5 Luann onenen 49 47 lo 
Iclectric Storage Battery preferred... i... cee ce cee ee 49 47% 
Philadelphia Bleetrie o. os eee areidi ad beng eho bee Saarhiw wth cage 154, 155, 
Philadelphia Rapid Transit. ..... as weal are ae ety a eee ue Beara; IS 175 
Philadelphia Traction .o. < 6:4 as.ose 6 asd eae aaaeeeaa Ki KD, 
Trion Tractiom Sais es alsa Saceaa ewe roie onan Er Pa aoa ds 44 39 i 
CHICAGO. 

Nov, 28. Nov. 21. 
Chicago Railways, Series: Vcc. cn 5 soe eS a ho Ce vie hae ecw 91 TSG 
hCicago Railways, Series 2.00... ccc cece cece cece cece ences s DIL Jui 
ECNI: SUDWAV ere Gl eae ait cee 8 EA waar bate Fal EEA e ea aei 4%, ren 
Chicago Telephone ou. Sie eS caan coe orate he Behera eurae Ce a Weer 122 123 á 
Commonwealth Edison 5s. 5:4e steal 5 Sasser 5 hos Bo Se terse dd a gs ew eg 1153% 115 
Metropolitan Elevated COMMON... oc... ccc eee c cece eee en. 19 19 
Metropolitan Elevated preferred. of... 0.00.00 cee eee eee. 62 G1 
National Carbon COMMON. ...... 0.0. e ccc ee ee eee eee eee ce un 120 120 
National Carbon preferred. 3 ccigos erica o8 sas oa ek pak aa daa e, 119 1IN% 


PERSONAL MENTION. 


C. E. PUTNAM has become instructor in electrical engineering 
at the Carnegie Technical School, Pittsburg, Pa. i 

JOHN A. FLEMING has been awarded the Hughes medal of 
the Royal Society of London for his researches in electricity. 

CHARLES BRAZEL of Virginia, Ill., has accepted a position 
as manager for the Cass County Telephone Company at Ashland, Ill. 

F. S. GASSWAY, formerly manager of the New York branch 
office of the Willard Storage Battery Company, has been trans- 
ferred to the main office at Cleveland, O., where he will act as 
general manager of sales. In addition to the New York branch. 
the Willard Company has branches at Detroit, Chicago, and Mex- 
ico City. 

W. H. FREEDMAN, formerly professor at the University of 
Vermont, has become head of the Department of Applied Elec- 
tricity in Pratt Institute, Brooklyn, N. Y. 
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EDGAR F. SMITH, professor of chemistry in the University of 
Pennsylvania, lectured on “A Chapter in Electrochemistry” to the 
local chapter of the Society of Sigma Xi on November 21. Pro- 
fessor Smith has recently been made provost of the University and 
his election meets with approval in all quarters. 


HENRY S. CARHART, emeritus professor of physics at the 
University of Michigan, has gone to Washington to undertake in- 
vestigations connected with standard cells, at the Bureau of Stand- 
ards. 


HOWARD M. MORSE has recently severed his connection 
with the patent department of the Genera] Electric Company in 
Schenectady to become associated with Dyer, Dyer & Tavlor, pat- 
ent lawyers. 


H. R. KINGMAN, for eight years manager for the Citizens’ Gas 
Electric & Heating Company at Mt. Vernon, Ill, has been made 
local manager for the Pacific Power & Light Company at North 
Yakima, Wash. 


STEPHEN L. TABOR made an extended trip among the larger 
telephone exchanges of the country during the summer. Mr. Tabor 
is general supervisor of traffic of the South Western Telephone & 
Telegraph Company, with headquarters at Dallas, Tex. 


HENRY G. REIST delivered the Founder's Day address at the 
fourteenth anniversary of the Clarkson Memorial School of Tech- 
nology, Potsdam, N. Y., on the evening of December 2. Mr. Reist 
has been with the General Electric Company since its incorporation, 
and his design of alternating-current machinery includes some of 
the largest in the country. 


JOSEPH W. RICHARDS, professor of metallurgy at Lehigh 
University, on December 1 gave a lecture before the Franklin 
Institute, Philadelphia, Pa., on “A Vacation Trip in Scandinavia 
With Some Observations on the Electrometallurgy of Iron and 
Steel.” Dr. Richards is a leading authority in metallurgical, par- 
ticularly in electro-metallurgical, subjects. 


F. M. SINSABAUGH, for fourteen years manager of the prop- 
erties of the Carrollton Heat, Light & Power Company of Car- 
rollton, Ill., has resigned to accept a position as manager of the 
Citizens’ Gas, Electric & Heating Company of Mt. Vernon. He 
also will have charge of the Indiana Water & Light Company of 
Worthington, Ind., and the St. Anne Light & Water Company of 
St. Anne, Ill. Mr. Sinsabaugh is a member of the executive com- 
mittee of the Illinois State Electric Association. 


FRANK H. MERRILL, who for ten years has been engaged in 
the electrical business in New York City, is now with the Chicago 
Fuse Wire and Manufacturing Company in the capacity of sales 
representative, with headquarters in Chicago. . Mr. Merrill will 
pay special attention to the Chicago trade and will work in con- 
junction with Arthur S. Merrill. Messrs. F. H. and A. S. Merrill 
ure brothers of Wm. W. Merrill, secretary of the Company. 


MR. AND MRS. FRANK RIDLON observed the fiftieth an- 
niversary of their marriage on the evening of Thursday, November 
10, at their home, 140 Naple Road, 
Brookline, Mass., where they en- 
tertained relatives and friends, and 
received their congratulations. Mr. 
and Mrs. Ridlon were assisted in 
receiving by Mr. and Mrs. Frank 
Castner, their daughter and son- 
in-law. Music was furnished by 
an orchestra, and chrysanthemums 
and electrical effects contributed ' 
to a pretty scene. Mr. and Mrs. 
Ridlon were married fifty years 
ago in Boston, by the Rev. Joseph 
Copp. Both are natives of Boston, 
and Mrs. Ridlon before her mar- 
riage was Miss Marguerite Page. 
Mr. Ridlon is one of the early elec- 
tric light men. He was for years 
active in the affairs of the National 
Electric Light Association, attend- 
ing its first convention. He was 
also connected with the Brush- 
Swan Electric Light Company of 
New England, was president of the 
Boston Electric Light Company. 
and is now head of the Frank Ridlon Electrical Company. 


WILLIAM P. KENNEDY, sales manager of the commercial au- 
tomobile department of the Studebaker ofganization, has been placed 
in charge of the field work of an extensive campaign for increas- 
ing the utilization of electrical commercial vehicles, in addition to 
his advisory function to the administration as consulting engi- 
neer. At a recent meeting at South Bend, Ind., the announcement 
was made to the branch managers that the executive committee 
had had under consideration for some weeks all the influences 
which tend towards impeding the progress of this department. 
Investigations of extraordinary character have been carried on and 
it has been decided that an effort of large dimensions will be 
carried out. The matter of locating the commercial-vehicle plant 
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at Detroit, which has been under consideration, was decided in 
favor of retaining this division of production at South Bend, where 
it is likely additional buildings will be erected for the construction 
of the quantities of electric vehicles which is reasonably within 
expectation as result of the new campaign going into effect. 


OBITUARY. 


PIERRE PICARD, who is well known as the inventor of 
numerous improvements in connection with telegraphic transmis- 
sion, died at Massy, France on November 7. Mr. Picard was the 
recipient of several honors, having been given the Cross of the 
Legion of Honor in 1903 and being later awarded the first 
Hughes prize by the Academie des Sciences. He was, at the time 
of his death, inspector of the Paris telegraphs. 


OCTAVE CHANUTE, who has for many years been well known 
in engineering circles, died November 23 at his home in Chicago. 
Mr. Chanute was born in Paris in 1832, but came to America while 
quite young. He was interested in the problem of mechanical 
flight as early as 1874, and is said to have added more than any 
other one man to our knowledge of aviation. He experimented 
early with a single-plane gliding machine. Then he substituted two 
planes and added devices for steering and elevating and depressing. 
His experimental station was at Miller, Ind., and pictures of his 
early flight illustrate the first chapters of every history of aviation. 
Mr. Chanute was at one time president of the American Society of 
Civil Engineers, and also of the Western Society of Engineers. He 
was also a member of many other engineering organizations. 


ADOLPH EMIL WEBER, well known to western telephone 
men, died of typhoid fever at his home in Guthrie, Okla. Mr. 
Weber was born in Cleveland, O., January 21, 1876. Few persons 
have been more intimately identified with telephone developments 
of the past fifteen years than has he. His early telephone train- 
ing was acquired in his native city, after which he held responsible 
positions with the Southwestern Telephone Company of Texas 
and still later with the Engineering Inspection Company of the 
Western Electric Company in Chicago. Five years ago Mr. Weber 
entered the independent field and became state representative of 
the Kellogg Switchboard & Supply Company in Oklahoma and New 
Mexico, which position he held uninterruptedly until his death. 
His talents were freely exercised for the benefit of his customers 
and many modern independent plans throughout Oklahoma stand 
as monuments to his ability. Mr. Weber was a Scottish Rite Ma- 
son, also a member of the Benevolent and Protective Order of 
Elks. He likewise belonged to the United Commercial Travelers 
and was a member of the Church of Christ Scientists. He leaves 
a wife, four sisters and a brother, who, with a host of friends 
throughout the country, mourn his untimely death. 


PROPOSALS. 


LIGHTING FIXTURES.—Bids will be received until December 
10, by C. W. Burnam, county auditor for electric light fixtures for 
the new court house and jail at Carrington, N. D. Buechner & 
Orth of St. Paul, Minn., are the architects. C. 


NAVY DEPARTMENT SUPPLIES.—The Bureau of Supplies 
and Accounts, Navy Department, Washington, D. C., will open bids 
on naval supplies on the dates given below. Bidders interested 
therein should make early application for copies of the schedule. 
giving the schedule numbers desired. Schedules can be obtained 
from the Navy Pay Office nearest each navy yard. Bids will be 
asked on the following supplies: 


Date of Quantity. Place of Schedule 

Opening. Material. Delivery. No. 
Dec. 6.—Keyboards for night 

Signal sets .......... O esane ahn Brooklyn, N. Y....-- silt 

Switchboards .......... ee ere ee Brooklyn, N. Y... $101 

Wire, copper, etc....... Miscellaneous .Brooklyn, N. Y... $112 

Dec, 27.—Pump, power, motor- ua 

ATFIVEN., wers ecer tinadiad: n danena Mare Island, Cal... 30° 


FOREIGN TRADE OPPORTUNITIES. 


(From Daily Consular and Trade Reports, issued by the Bures" 
of Manufactures, Washington, D. C. In replying to the Bureau for 
addresses refer to file number. 

No. 5772. TELEPHONE APPARATUS.—A report from an Amer 
ican consular officer in Latin America states that there is a move 
ment on foot by a local company to install in place of the present 
telephone system a common battery system, employing the use of 
an electric switchboard and other appliances to make a complete 
and modern system. It is suggested that American firms wishing 
to bid on this apparatus should get in touch with the person in 
charge. As the purchasing will be for cash, he expects to recelve 
the very lowest figures. 


No. 5780. TRACKLESS TROLLEY CARS.—A prominent citi- 
zen in a city of the West Indies informs an American consular ofi- 
cer that he is anxious to introduce into one of the islands a system 
of running electric cars by means of double trollies, whereby 
the electric current is returned through a second wire, doing a¥® 
with the necessity of rails. If such contrivances are produced in 
the United States, he would like to get in touch with the mant- 
facturers at once. 


_ ' 


December 3, 1910 


NEW INCORPORATIONS. 


ALBANY, N. Y.—The Electric Heat Storage Company has been 
incorporated with a capital of $1,500,000 by Thomas F. Murtha, 
Peter B. Hanson, L. R. Conklin and others. 

CLEVELAND, O.—The Telephone Supply Company has been 
incorporated with a capital of $20,000. The incorporators are Wm. 
H. Marlett, F. H. Pelton, M. Jenkins, T. B. Bolton and M. B. 
Campbell. i 

LANSING, MICH.—Articles of incorporation have been filed 
with the Secretary of State by the Gogebic & Iron Countries Rail- 
way & Light Company, capitalized at $350.000; and the Consumers’ 
Power Company, Manistee, $500,000. 

INDIANAPOLIS, IND.—The Roberts Manufacturing Company 
has been incorporated to manufacture carburetors and other 
mechanical and electrical devices and equipment. W. H. Roberts, 
J. N. Kelley and Elmer. Wetzel are directors. S. 

NEW ALBANY, IND.—The Brown Automobile and Electric 
Company has incorporated with large capital to manufacture and 
deal in automobiles and electric appliances of all kinds. The 
incorporators are: W. H. and H. P. Brown and O. C. Thomp- 
son. S. 
CHICAGO, ILL.—The Millar Electric Company has been in- 
corporated with a capital of $10.000 for the purpose of manufac- 
turing and dealing in electrical devices, machinery, etc. The in- 
corporators are, James R. Offield, Charles J. Schmidt and Frank 
L. Belknap. 

ST. LOUIS, MO.—The Missouri Battery & Lighting Company 
has been incorporated with a capital, fully paid, of $300,000. The 
incorporators are George F. McLain, Max Morris, H. W. Darby, L. 
E. Rickman and H. W. Toney. The company will manufacture and 
deal in the Darby primary batteries. 

SPRINGFIELD. ILL.—Manufacturing and dealing in electrical 


appliances are, in part, the objects of the Gale Installation Com- ' 


pany of Chicago, which was granted a certificate of incorporation. 
The concern is capitalized at $10,000 and the incorporators are Ning 
Eley. Hugo J. Thal and Frank W. Swett. Z. 
ST. PAUL, MINN.—The Northwestern Electric Equipment 
Company, a New Jersey corporation, has filed articles of incorpor- 
ation with the secretary of state. The company is capitalized at 


$600.000 and all stock is credited to Minnesota people. The Min- 
nesota representative is F. B. Thompson of St. Paul. 
INDUSTRIAL ITEMS. 
THE WESTINGHOUSE ELECTRIC & MANUFACTURING 


COMPANY, Pittsburg, Pa.. has just issued section 3103 of its Per- 
petual Catalogue 3002-A on the subject of motor-driven elevators. 
The section contains a good many illustrations of typical installa- 
tions. 

THE L. S. STARRETT COMPANY. Athol, Mass., has issued 
Catalog No. 19 of its fine mechanical tools. Attention is called 
to the skill of the mechanics who manufacture these products and 
to the careful tests which all Starrett goods must pass before being 
placed on the market. 

THE CHICAGO FUSE WIRE & MANUFACTURING COM- 
PANY, Chicago. IN., wishes to call attention to its new address, 
Which is 1014-1022 W. Congress Street. Correspondence not ad- 
dressed to this new location is liable to be delayed in delivery and 
cause inconvenience to customers. 

THE FEDERAT, SIGN SYSTEM ELECTRIC has issued Bulletin 
No. 131 on the Willis straight-line meter. Two double-paze illus- 
trations show the meters in full size. The Company has also 
sent out instructions for adjusting the meter. These are very 
complete, and are supplemented by several diagrams. 

THE TRIUMPH ELECTRIC COMPANY. Cincinnati, O., recently 
issued a list of sales of motors. The Company mentions that among 
other orders it supplied two alternators to Cincinnati University. 
and a number of direct-current motors to the Marrowbone Coal and 
Coke Company, and the Cincinnati Bickford Tool Company. 

THE WESTERN ELECTRIC COMPANY, Chicago, TI.. has is- 
sued Bulletin No. 1014 on the subject of central-battery non-mul- 
tiple switchboards with magnetic signals. The circuits are indicated 
in the publication by diagrams, and various illustrations show the 
appearance of the boards in whole and in their various parts. 

THE JOSEPH DIXON CRUCIBLE COMPANY, Jersey City. 
N. J., has issued a booklet on graphite products for the railroad. 
The object is to bring before the mechanieal departments of the 
roads the various Dixon graphite products which are used in rail- 
way work. The book is attractively prepared and well illustrated. 

THE PACIFIC ELECTRIC HEATING COMPANY, Ontario, Cal., 
has issued its November number of Hot Points. calling special 
attention to its goods in connection with the Christmas season. A 
folder describes a “Quartet of Xmas Suggestions.” This includes 
the Hot Point electric iron, the El Tosto electric bread toaster, 
and the Hot Point utility outfit. 

THE CHICAGO MICA COMPANY, Valparaiso. Ind., has pre- 
sented to the trade its latest revised Catalog No. 19, on Mica- 
bond. This insulating material is already quite well known both 
for its high quality and its moderate cost. It is made in the form 
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of tubing, tape, washers, as commutator insulation, and in other 
ways. The Company also deals in electrical mica, both cut and 
uncut, and complete price list of this material is given in the 
catalog. . 

THE WAGNER ELECTRIC MANUFACTURING COMPANY, 
of St. Louis, announces the appointment of L. G. Bassett as its 
sales representative for the western part of New York State, with 
headquarters in Buffalo. Mr. Bassett has for some time been the 
manager of the apparatus department of McCarthy Bros. & Ford, 
who have represented the Wagner Company in this territory. Mc- 
Carthy Bros. & Ford will continue their representation of the Wag- 
ner Company in the counties of Erie and Niagara, and Mr. Bassett 
will make his office in their building at 41-32 East Eagle Street. 


THE AMERICAN CARBON & BATTERY COMPANY, East St. 
Louis, Ill.. announces that it has recently acquired the business of 
the Doe Battery & Manufacturing Company, of Kent, O. The Com- 
pany will continue the manufacture of the batteries in connection 
with the manufacture of carbon and graphite products. It is in a 
very favorable position to manufacture high-class dry cells by rea- 
son of its close identification with dry-battery work during the past 
ten years. The cells manufactured by this concern are the No. 6 
American dry cells, the No. 6 American special-ignition dry cells, 
and the No. 8 American dry cells, all of which are described in a 
folder recently issued. 

THE DE LAVAL STEAM TURBINE COMPANY, Trenton, N. J., 
announces that the Dravo-Dovle Company, by whom it has hereto- 
fore been represented in Pittsburg, Philadelphia and Cleveland, 
will open an office in Chicago at the Marquette Building in charge 
of H. S. Budd. The Dravo-Doyle Company has been very success- 
ful in the introduction of De Laval steam turbines for high and 
low steam pressure, and for direct connection to electrical genera- 
tors, centrifugal pumps, blowers, etc.. and has a wide experience in 
the general engineering and installation work connected with this 
kind of machinery, also with De Laval centrifugal pumps, including 
boiler feeding, hydraulic pressure service. These are described in 
a ninety-six page book on this subject recently published by the 
De Laval Steam Turbine Company. 

THE WESTINGHOUSE ELECTRIC & MANUFACTURING 
COMPANY. Pittsburg, Pa., has issued an illustrated booklet on 
the subject of unit switch control. The circular, numbered 1189, 
explains the plan of operation of this type of control, shows com- 
plete wiring and piping diagrams, and discusses the details of the 
apnaratus. It is emphasized in the publication that mechanical 
power is rapidly superseding manual labor in every progressive 
industry. In electric traction, power-operated brakes have long 
since superseded the ordinary hand brake, except on the smaller 
cars. The general adoption of power-operated control apparatus 
in place of the manually operated controllers is the next logical step. 
One of the most important advantages of use of power-operated 
control is the ability to operate multiple-unit trains of two or 
more cars. This is «f great assistance in handling heavy traffic 
under any circumstances, but particularly so on high-speed, single- 
track roads. Increased seating capacity on special occasions, ob- 
tained on such roads by operating additional cars as ‘second 
sections,’ or by reducing the usual headway, is always attended by 
increased danger of accident. Similar capacity obtained by the 
use of multiple-unit trains does not affect the usual train dispatch- 
ing, and is therefore absolutely safe in this respect. 

JOHN J. SCHAYER, Chicago, N}, has established headquarters 
as the Western representative of several manufacturers in the new 
Peoples’ Gas Building, Michigan Boulevard and Adams Street. Mr. 
Schaver was for seventeen years connected with the Edison in- 
terests in Chicago, starting in 1894 in the contract department of 
the old Chicago Edison Company, becoming later manager of sev- 
eral of the outlying companies, which were afterward consolidated 
in the Commonwealth Electric Company. Upon the consolidation 
of the Commonwealth Electric and the Chicago Edison into the 
Commonwealth Edison Company, Mr. Schayver became superin- 
tendent of the Northern district. Later on, when the district offices 
were consolidated with the downtown section, Mr. Schayer became 
secretary of the advisory committee, manager of the employment 
bureau, and manager of the beautiful electrice shop which the Com- 
monwealth Edison Company established some time ago on Mich- 
igan and Jackson Boulevards. A year ago, during the illness of 
Homer E. Niesz, Mr. Schaver acted as assistant manager and gen- 
erally took charge of affairs of the Chicago Electrical Show. He 
has for a number of vears been assistant manager of transportation 
of the National Electric Light Association, has been one of the 
managers of the Chicago Electric Club, and is one of the most 
popular and highly esteemed members of the electrical fraternity 
in and around Chicago. Mr. Schayer will represent the Niagara 
Lead & Battery Company, of Niagara Falls, N. Y., manufacturers of 
the Salom storage battery. This battery is possessed of several 
remarkable features, chief of which is the method of forming the 
active material initially, and pressing it into the supporting grids 
under great pressure, increasing the capacity of the battery and in- 
suring long life through continued intimate contact of the active 
material with the supporting member. He will also represent the 
Sterling Bronze Company, New York, manufacturers of high-grade 
lighting fixtures and specialties. Also the Vulcalose Company, 
Chicago, Ill., manufacturers of a new high-grade insulating ma- 
terial. This is a substitute for hard rubber, which can be used as 
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a compound, moulded into any shape, worked, turned and drilled 
as readily as wood fibre. It is said that this material possesses 
some remarkable insulating qualities and it is expected that results 
of fracture, tensile and insulating tests will be issued shortly. 


DATES AHEAD. 


American Association for the Advancement of Science, and 
affiliated societies. Minneapolis, Minn., December 27-31. 


Electrical Contractors’ Association of New York State. Annual 
meeting, Albany, N. Y., January 16. 

Chicago Electric Show. Coliseum, Chicago, Il., January 7.21. 

Minneapolis Electric Show. Minneapolis, Minn., January 2¢- 
February 4. 


Iowa Electrical Association. Annual meeting, Davenport, lowa, 
April 19, 20 and 21. 


RECORD OF ELECTRICAL PATENTS. 


Issued (United States Patent Office) November 22, rg1o. 


976,151. ELECTRICAL SYSTEM OF DISTRIBUTION. Rufus N. 
Chamberlain, Depew, and Marcellus R. Shedd, Lancaster, N. Y., 
assignor to Gould Storage Battery Company. Filed Dec. 17, 
1906. Renewed April 9, 1909. A generator and battery system 
for trains. 


976.158. SPARK-PLUG. George E. Edick, Manasquan, N. J. Filed 
Feb. 7, 1910. A central tube and a hooked portion constitute the 
electrodes. 


976.159. ELECTRICALLY OPERATED SIGNALING HORN. Eg- 
mont Max Tormin, Newton, Mass., assignor to Holtzer-Cabot 
Electric Company, Brookline, Mass. Filed July 6, 1909. An 
electrically operated signaling horn comprises a horn, a casing 
secured to the inner end thereof. a diaphragm interposed be- 
tween the horn and casing, an electromagnet having a hollow 
core, a plunger arranged within this core and having one end 
normally adjacent to, but not in contact with, the diaphragm, a 
resilient supporting member secured to the other end of the 
plunger, a circuit including the coil of the electromagnet, and 
means whereby the circuit may be automatically opened and 
closed. 


976,164. BLUE-PRINTING MACHINERY. Morris Goldstein, Brook- 
lyn. N. Y., assignor to Charles de Lukacsevics, New York, N. Y. 
Filed Nov. 23, 1908. Electric lamps are used for illumination. 


976,172. TROLLEY-WHEEL. Edward K. Harris, Canandaigua, N. 
Y. Filed May 26, 1909. A trolley wheel has a peripheral tire 
formed of rubber and is provided with a peripheral groove 
adapted to receive a trolley wire, the wire having a metallic 
facing within the groove and electrically connected to the rim 
of the wheel. 


976,184. SERVICE-METER SYSTEM. Guy A. Joy, Chicago. Ill., as- 
signor to Kellogg Switchboard and Supply Company, Chicago, 
NI. Filed April 6, 1908. A telephone meter. 


976.196. SUBSTATION-CIRCUIT. John J. Lyng, East Orange, N.J., 
assignor to Western Electrice Company, Chicago, Ill. Filed 
March 11, 1909. A substation telephone apparatus. 


976.207. FILAMENT OR RESISTOR FOR HEATING UNITS OR 
LAMPS. Herschel C. Parker and Walter G. Clark, New York, 
N. Y.. assignors to Parker-Clark Electric Company, New York, 
N. Y. Filed May 20, 1909. A resistor in filament form con- 
sists of a core or base with a non-metallic coating thereon, the 
whole when cold being a conductor of electricity throughout its 
mass and which will glow continuously in the open air at a tem- 
perature of incandescence, 


976,214. SIGNAL ATTACHMENT FOR CLOCKS. Owen P. Ragan. 
Ridgeway, Mo. Filed March 16, 1910. A clock hand, forming 
part of an electric circuit, has pivoted to it a brush which en- 
gages with contacts round the face. The brush is put into op- 
erative position by a supporting cam roller which is partially 
rotated at predetermined time. 


976.216. ELECTRICAL RELAY. Foster Ritchie, Acton, England. 
Filed Decemper 16, 1905. The method of setting up and rein- 
forcing the line impulse in relays which are operated by tran- 
sient currents or impulses consists in setting up an impulse in 
the relay to cause an initial movement in the armature of the 
relay, and immediately thereafter setting up an induced impulse 
in the circuit including the relay and in the same direction as 
the first impulse. 


976.230. TELEPHONE-RECEIVER. Harve R. Stuart, Newark, N.J. 
Filed June 29, 1909. A telephone receiver comprises a gener- 
ally evlindrical casing having an eccentric diaphragm, a pair of 
solenoids within the casing, an armature having a grooved por- 
tion and having polar extensions projecting into the solenoids, 
an iron post received in the grooved portion of the armature, 
a permanent magnet joined to the post and having polar ex- 
tensions also projecting into the solenoids, and a connection 
from the armature to the diaphragm. 


976.211. TELEPHONE TRUNKING SYSTEM. Charles S. Winston, 
Chicago, HI. assignor to Kellogg Switchboard and Supply Com- 
pany, Chicago, I. Filed November 17, 1906. A periodically 
actuated relay, for connecting the source of ringing current with 
the talking strands of the trunk circuit. may be automatically 
rendered inoperative by a device controlled in some way by the 
condition of the called subscriber's telephone. 


976,248. INCANDESCENT LAMP. George F. Atwood, Newark, N, 
J., assignor to Westinghouse Lamp Company. Filed January 3. 
1910. An incandescent lamp comprises filament supports. and 
a filament having its end portions coiled around the supports 
and its extremities united thereto. 


976,277. ELECTROLYTE FOR ALKALINE BATTERIES. William 
Morrison, Des Moines, Iowa. Filed May 6, 1909. An alkaline 
hydrate electrolyte contains a compound capable of rendering 
the zine negative pole electrode substantially or largely in. 
soluble in the electrolyte. 


976,278. PROCESS OF MANUFACTURING MATERIAL FOR AL 
KALINE BATTERIES. William Morrison, Des Moines. lowa. 
Filed September 26, 1910. The method of producing a compound 
for use in reversible galvanic batteries consists in first taking a 
mixture of zinc oxide and water and in agitating the same. 
then adding a suitable amount of chromium sulphate to this 
mixture while it is being agitated, whereby a compound zinc 
oxide and chromium sulphate is obtained, then acting upon this 
wlth a strong alkaline solution to remove the sulphate. thus 
leaving a compound of zinc chromium oxide and in then wash- 
ing this compound to remove traces of the sulphate. 


976,279. PROCESS FOR MAKING MATERIAL FOR ALKALINE 
BATTERIES. William Morrison, Des Moines, Iowa. Filed Oc- 
tober 10, 1910. The process of producing a compound for use 
in reversible alkaline batteries comprises electrolytically re 
ducing a compound containing zinc chromate in the presence 
of an alkaline electrolyte. 


976,287. AUTOMATICALLY-FLASHING ELECTRIC LAMP. Wil- 
liam J. Phelps, Detroit, Mich.; J. Wiley Phelps, administrator 
of said William J. Phelps, deceased, assignor to The Electro 
Ad Company, Detroit, Mich. Filed July 16, 1903. An electric 
incandescent lamp has two filaments of different candlepower 
connected in series and a thermostatic switch mounted within 
the neck of the lamp, exposed to and operated by the heat of 
the filaments and arranged to automatically open and close 8 
short circuit around the low-power filament. 


976,298. SELECTIVE PARTY-LINE TELEPHONE SYSTEM. 
Homer J. Roberts. Evanston, lll., assignor to Homer Roberts 
Telephone Co. Filed September 18, 1902. One line in sections 
extending from station to station and the other continuous of 
wave are means for establishing a bridging connection between 
section line and continuous line at each substation. and me 
operable from the central station for establishing 4 groundes 
return circuit at each substation. 


976.345. SPARK-TIMING DEVICE FOR IX PLOSIVE-ENGINES 
Eugene A. Cooper, Britton, S. D. Filed March 25, 1%% : 
spark-timing device comprises a shaft, a ring secured Woes 
and having a socket in its periphery, a tongue pivoted at -= 
end in this socket and decreasing in thickness from 1 ae 
tudinal center toward each edge and adapted to rock ae A 
pivot pin and clectrodes inclosing the shatt and between . 
the tongue is adapted to sweep by the revolution of the shaft. 


976.380. SELECTIVE SIGNALING SYSTEM. Oscar M. ae 
Genoa, HI.. assignor to Cracraft-Leich Electric Company. eee 
Hl. Filed December 10, 1908. A step-hy-step signal-recens 
device comprises a local signal and an electric circuit for = 
signal, a movable siep-by-step mechanism and a slower ine, 
clock mechanism adapted conjointly when started after Me 
clock mechanism overtakes the step-by-step mechanism A 
change the circuit conditions through the local signal. there" 
to operate same. 


976.404. ELECTRICAL HEATER. Milton H. Shoenberg and ie 
T. Marsh, San Francisco, Cal., assignors to Appliance and sae 
tric Device Company. Filed January 28. 1909. a: 
heater comprises single flat conducting cores, conducting eh on 
ance coils wound about the cores, insulating mediums age 
posed between coils and cores, other insulations inclosing | 
coils, exterior closed seamless tubing flattened and compres: 
upon the outside of the exterior insulations, a container one 
to receive individual heating elements, and connections 10 ~ Di 
between these members. | 


976,405. ELECTRIC HEATER. Milton H. Shoenberg. San Fran 


s. 


_ © 


o> 
ih 


December 3, 1910 


cisco, Cal., assignor to The Presto Electrical Manufacturing 
Company. Filed June 1, 1910. An electric heater comprises a 
casing open at both ends, a tubular handle secured thereto 
and extending at right angles therefrom, a tubular spool within 
the casing having both ends open and registering with the 
ends of the casing, the cavity between the spool and casing 
within the cavity, an insulating medium separating the wire 
being closed at both ends, a high-resistance wire upon the spool 
from the spool, and conducting wires passing through the han- 
dle and connected to the resistance wire. 

976,420. DYNAMO-ELECTRIC MACHINE. Robert B. Williamson, 
Milwaukee, Wis., assignor to Allis-Chalmers Company, a Cor- 
poration of New Jersey. Filed April 17, 1909. The stator com- 
prises a housing having transverse ribs and a core supported 
thereby, the ribs having ventilating openings and dampers for 
regulating the effective sizes of the ventilating openings. The 
rotor is provided with means for forcing air through the ven- 
tilating openings. 

976,445. TROLLEY-HEAD. Edward E. Duff, Seattle, Wash., as- 
signor of one-half to David V. Ackerman, Mount Vernon, Wash. 
Filed Aug. 11, 1909. Has a depending bracket harp. 

976,454. ELECTROLYTE FOR DEPOSITING COPPER. William 
G. Grey and William Griffith, Pittsburg, Pa. Filed Feb. 23, 
1910. An electrolyte for depositing a metallic coating, com- 
prises a solution of one gallon of water, two and one-half 
ounces copper red compound, three ounces cyanide of potas- 
sium, and one ounce bisulphite of soda. 

976.457. TELEPHONE MOUTHPIECE. Josephine A. Hall, Oakland, 
Cal. Filed Feb. 10, 1910. A telephone mouthpiece attachment 
comprising a shell having a flared intermediate portion with a 
straight outer end and a contracted inner end, fingers formed 
on the inner end of the shell, the outer end being provided with 
a plurality of perforations, a circular pad surrounding the outer 
end of the shell and a clamping ring securing the pad about 
the end. 

976,487. COMBINED CARBURETER-PROTECTOR AND ELEC- 
TRIC CUT-OUT FOR AUTOMOBILES. William O. Nelson, 
Baltimore, Md. Filed May 25, 1908. Opening of a cover (for 
a hollow member in the gas line between the motor and car- 
buretor) breaks the spark-plug circuit. 

976,500. WIRELESS TELEGRAPHY. Frederick G. Sargent, Gran- 
iteville, Mass. Filed August 26, 1905. A coherer comprises a 
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tube composed of extensible material, rods entering opposite 
ends of the tube and having said ends connected therewith, and 
the cohering material between the proximate ends of the rods. 


976,501. TROLLEY-POLE. Philip Schnell, Philadelphia, Pa. Filed 
February 11, 1910. normally vertical pole with yielding trolley 
4s guyed by extensible side wires. 

976.519. ELECTRIC-LAMP SOCKET. James S. Stewart, New York, 
N. Y.. assignor to Annie Stewart, New York, N. Y. Filed March 
19, 1910. A bayonet socket. 

976.524. AUTOMATIC TELEPHONE SYSTEM. Harry G. Webster, 
Chicago, Ill., assignor, by mesne assignments, to Kellogg Switch- 
board and Supply Company. Filed March 6, 1909. A selector 
for automatic exchanges includes terminal contacts arranged 
in groups, wiper contacts, one for each of the groups, electro- 
magnets for the selector, one for each group, and circuit means 
for operating the magnet of a group to render the respective 
wiper contact “live” or operative. 

976.526. MANUFACTURE OF ELECTRIC FILAMENTS. Carl Auer 
von Welsbach, Vienna, Austria-Hungary, assignor to Welsbach 
Light Company, Gloucester City, N. J. Filed August 9, 1898. 
A filament for an electric incandescent lamp is composed of 
a series of osmium particles electrically welded into a dense 
coherent and elastic self-sustaining strip or thread which will 
incandesce at a temperature above that at which platinum melts. 


916,527. MANUFACTURE OF ELECTRIC FILAMENTS. Carl Auer 
von Welsbach, Vienna, Austria-Hungary, assignor to Welsbach 
Light Company, Gloucester City, N. J. Filed August 9, 1898. 
The method of manufacturing incandescent electric filaments, 
consists in associating organic thread with osmium; then, sub- 
jecting the thread to dry distillation; and then, by the action 
of the electric current, in a suitable atmosphere eliminating 
the carbon and uniting the metallic particles into a coherent 
filament of metallic osmium. 

976,528. MANUFACTURE OF ELECTRIC FILAMENTS. Carl Auer 
von Welsbach, Vienna, Austria-Hungary, assignor to Welsbach 
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Light Company, Gloucester City, N. J. Filed August 9, 1898. 
An incandescent electric lamp has its filament connected to its 
Jeading-in wires by a connecting body of osmium. 

976,532. ELECTRIC CONNECTING DEVICE. Herbert C. Wirt, 
Schenectady, N. Y., assignor to General Electric Company. 
Filed April 28, 1906. A terminal connector is provided at one 
end with wire-engaging means and extending at the other 
end into the space between the arms of a contact clip. 

976,537. TELEGRAPH-TRANSMITTER. John C. Barclay, Mont- 
clair, N. J. Filed March 22, 1909. A telegraph transmitter 
comprises a rotary member, means for arresting same in differ- 
ent angular positions, and contact means operated thereby com- 
prising a vibrator including a resilient member and contacts 
between which the vibrator moves. 

976,549. SWITCH. Herbert W. Cheney, Norwood, O., assignor to 
Allis-Chalmers Company and The Bullock Electric Manufac- 
turing Company. Filed October 22, 1906. A multipole switch 
or circuit breaker. 

976,562. ELECTRIC ALARM AND CALL-BELL SYSTEM. James 
Haslip Field, Victoria, British Columbia, Canada, assignor to 
The Canadian Taylor Automatic Fire Alarm and Call Bell Com- 
pany, Limited. Filed January 25, 1909. Has special switch con- 
nections. 

976,578. POLICE SIGNAL DEVICE. Earl J. Kingsley, John Greene, 
and William Guy Sadleir, Salt Lake City, Utah. Filed Dec. 13. 
1907. A cam opens the circuit suddenly. 

976.586. RELAY-MAGNET. James F. McElroy and John E. Ma- 
comber, Albany, N. Y., assignors to Consolidated Car Heating 
Company. Filed May 13, 1910. The magnet has a sheet-metal 
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armature, a sheet-metal supporting piece for the armature and 
having a loose connection therewith, a sheet-metal loop carried 
by the aramture, and a contact piece loosely secured to the 


loop. 

976,615. ELECTRIC RADIATOR. John A. Tuper, Montpelier, Idaho. 
Filed August 31, 1909. Resistance coils or wires are located 
in the annular spaces of a radiator of the usual hot-water or 
steam type. 

976,616. MANUFACTURE OF ELECTRIC FILAMENTS. Carl Auer 
von Welsbach, Vienna, Austria-Hungary, assignor to Welsbach 
Light Company, Gloucester City, N. J. Filed August 9, 1898. 
A flexible, elastic, incandescent filament for an electric lamp 
is formed of metallic osmium arranged in a plurality of super- 
imposed minute layers or lamins all rendered compact and 
coherent. 

976,617. RAIL-BOND. Eugene M. Weaver, Jamaica, N. Y., assignor 
to General Electric Company. Filed July 20, 1910. In a rail 
bond a main body of stranded wire has an outer armor of 
larger wire than the inner wire. 

976,634. LAMP-BRACKET. Thomas H. Cassidy, Cranbrook, Brit- 
ish Columbia, Canada. Filed January 28, 1910. A wall bracket 
fixture includes a widing spool, etc., for a lamp cord. 

976,645. ELECTRICAL FIRE-ALARM SYSTEM. James Haslip 
Field, Victoria, British Columbia, Canada, assignor to The 
Canadian Taylor Automatic Fire Alarm and Call Bell Company, 
Limited, Victoria, Canada. Filed February 3, 1909. An alarm 
bell and battery are connected in series with the circuit in 
connection in a plurality of general thermostats, and a master 
thermostat co-operates with the aforesaid parts to render the 
general thermostats inoperative under predetermined conditions. 

976,654. ELECTRICAL SWITCH. John D. Hillard, Albany, N. Y. 
Filed July 26, 1907. Includes arc-destroying means. 

976,670. END RING FOR INDUCTION-MOTORS. Howard Max- 
well, Schenectady. N. Y., assignor to General Electric Company. 
Filed February 28, 1910. Connections between the rotor .con- 
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ductors and an end ring consist of conductors doubled, back on 


themselves so as to have an appreciable length with minimum 
self-induction. 


976,728. TROLLEY FOR ELECTRIC CARS. Armando Del Valle, 
New York, N. Y., assignor of one-half to Charles J. Bender, 
New York, N. Y. Filed July 5, 1910. In combination with a 
trolley having a wheel pinned to revolve within a forked end 
of the trolley pole is a contact retainer comprising two sides 
pivoted near their upper ends to the fork of the trolley to swing 
in the plane of the trolley wheel, a weight secured between the 
sides near the lower ends to space the sides and insure stability. 
and retainers positioned above the trolley wheel having stems 
mounted to revolve in the side members and to spread out- 
wardly. i 

976,743. LIGHTING AND BATTERY CIRCUITS. James F. Mc- 
Elroy, Albany. N. Y. assignor to Consolidated Car Heating 
Company. Filed April 29, 1910. A relay opens the lamp circuit. 

976,747. BATTERY TEMPERATURE-CONTROLLER. Frederick 
W. Schmidt, Philadelphia, Pa. Filed January 13, 1910. A 
thermostat is immersed in the battery solution. 


976,748. CONTROL FOR CHARGING STORAGE BATTERIES. 
Frederick W. Schmidt, Philadelphia, Pa. Filed May 4, 1910. 
A thermostat has an electrically conducting acid-resisting me- 
tallic casing, and an apertured insulating jacket inclosing such 
casing. 

976,749. THERMOSTAT. Frederick W. Schmidt, Philadelphia, Pa. 
Original application filed January 13, 1910. Divided and this 
application filed August 8, 1910. A thermostat is provided with 
an acid-resisting and electrically-conductive casing and has two 
contacts, one of which is electrically connected to the casing. 


976,750. CONTROL FOR CHARGING STORAGE BATTERIES. 
Frederick W. Schmidt, Philadelphia, Pa. Original application 
filed May 4, 1910. Divided and this application filed August 8, 
1910. The device includes a charging circuit, a storage battery 
in such circuit, means in the circuit for cutting out the battery, 
and a thermostat having an electrically conducting and acid- 
resisting casing and wholly within the storage battery and 
connected to control the cutting-out means. 


976.7178.—APPARATUS FOR PRODUCING AND UTILIZING HIGH-PE- 
RIODICITY CURRENTS. 


976.778. APPARATUS FOR PRODUCING AND UTILIZING ELEC- 
TRIC CURRENTS OF HIGH PERIODICITY. Sidney George 
Brown. London. England. Filed December 17, 1906. A spark 
gap is formed between a balanced metal pole and a revolving 
disk on which the metal pole lightly rests. A source of con- 
tinuous current is in series with the gap. An oscillatory 
circuit shunts the gap; and a microphone varies the periodicity 
of the oscillatory circuit by varying the resistance. 

976.791. STORAGE-BATTERY ELECTRODE. Thomas A. Edison, 
-Liewellyn Park, Orange. and Jonas W. Alysworth, East Orange, 
N. J., assignors to Edison Storage Battery Company, West 
Orange, N. J. Filed April 28, 1995. An electrode unit comprises 
a substantially non-deformable, perforated, inclosing pocket 
made from metal of comparatively high tensile strength and 
active material compressed therein, and maintained under 
elastic pressure. 


976,792. STORAGE BATTERY. Thomas A. Edison. Llewellyn Park, 
West Orange. N. J.. assignor to Edison Storage Battery Com- 
pany, West Orange, N. J. Filed May 24, 1910. A storage bat- 
tery comprises a supporting plat, a plurality of perforated tubes 
mounted side by side upon the plate. the tubes being formed 
of ribbons of resilient metal, spirally wound, the spiral winding 
of the tubes as mounted being alternately right and left handed, 
the tubes containing highly compressed active material ander 
a constant tendency to expand, and means carried by the plate 
for supporting the tubes. 


976.797. SPARKING PLUG FOR INTERNAL-COMBUSTION EN- 
GINES. Robert Frederick Hall, Moseley, Birmingham, England. 
Filed October 30, 1908. The plug has an insulator body part 
provided with a hole -which tapers uniformly from end to end 
of the insulator body part, and a central conductor rod provided 
with an enlarged taper-sided collar adapted to make a locking 
wedge connection directly with the wall of the internal hole 
in the body, the taper-sided part of the rod being provided 
with annular gas-check rings or grooves. 

976,822. SUBMARINE SIGNALING. Josiah B. Millet. Boston, 
Mass.. assignor to Millet Signal Company, Boston, Mass. Filed 
June 23, 1909. The method of determining on board a vessel or 
the like the direction of a source of submarine sound consists 
in acoustically applying a microphonic sound detector to one 
part of the ship’s hull, transferring and acoustically applying 
the same detector to another part of the ship's hull, and com- 
paring the relative intensities of the sounds produced. 
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976,824. GRID FOR REVERSIBLE GALVANIC BATTERIES. Wil. 
liam Morrison, Des Moines, Iowa. Filed Sept. 26, 1910. A 
pressed or stamped grid for use in reversible batteries, in which 


an alkaline electrolyte is used comprises a bottom section havy. . 


ing a plurality of openings stamped therein and projections 
extending upwardly therefrom, an upper section having a plural. 
ity of openings therein and projections extending downwardly 
therefrom, the projections of one plate extending substantially 
through the openings in the other plate. 


REISSUE. 


13,174. SECONDARY BATTERY. William Morrison, Des Moines, 
Iowa. Filed May 28, 1909. Original No. 916,575, dated March 
30, 1909. An electric reversible galvanic battery in which there 
is a suitable alkaline electrolyte, has a positive pole electrode 
and a negative pole electrode containing zinc, the zinc element 
being in excess of that which the electrolyte can take up in 
solution, the major part of the zinc being oxidized in the work- 
ing of the battery, without being taken up in the solution, to 
produce electric current. 


PATENTS THAT HAVE EXPIRED. 


Following is a record of the electrical patents (issued by the 
United States Patent Office) that expired November 28, 1910: 
509,363. ELECTRIC-CURRENT REGULATOR. John H. Clark, 

Boston. Mass. 

509,367. SWITCHBOARD-CIRCUIT AND SIGNALING APPARA- 

TUS. Francis W. Dunbar and Edmund S. C. May, Newark, 

N. J. 

509,373. ELECTRICALLY-OPERATED JUMPER DRILL. Carl 

Hoffmann, Berlin. Germany. 

509,381. BATTERY-BOX AND CASE. Linwood F. Jordon, Somer. 
ville, Mass. 
509,397. ELECTRIC ELEVATOR. Charles R. Pratt, New York, 

N. Y. 

509,403. ELECTRIC CLOSED-CONDUIT SYSTEM FOR RAIL 

WAYS. George W. von Siemens, Berlin, Germany. 

509,421. CONDUIT ELECTRIC RAILWAY. Adolph Worner, Buda- 

Pesth, Austria-Hungary. 

509.430. PRINTING-TELEGRAPH. Robert A. Fowden, Philadel- 
phia, Pa. 
509,443. ELECTRIC-LIGHTING SYSTEM. 

Elizabeth, N. J. 

509,445. COMBINED ELECTRIC MOTOR AND INDUCTION-COIL. 

John S. Nowotny, Cincinnati, Ohio. 

509,447. TRAIN SIGNALING APPARATUS. Joseph S. H, Pellat. 

Paris, France. f 
509.475. COMPOUNDING DYNAMO-ELECTRIC MACHINES. Wal- 

ter H. Knight, Lynn. Mass. , 

509,477. TRUNK-LINE SIGNAL. Edmund S. C. May, Chicago, m 
509.484. SIGNAL APPARATUS FOR TELEPHONE SYSTEMS. 

Joseph J. O'Connell, Chicago. T. a 
509.499. REGULATOR FOR DYNAMO-ELECTRIC MACHINES. 

Elihu Thomson, Swampscott, Mass. 

509,500. ELECTRIC DOUBLE-POLE FIXTURE CUT-OUT. Heny 

E. Werline, Lancaster, Pa. se och 
509,501. ELECTRIC PENDANT CUT-OUT. Henry E. Werline. 

Lancaster. Pa. : 
509.505. SWITCHING APPARATUS FOR ELECTRIC MOTORS. 

Parvin Wright and Joseph W. Kinsey, Denver, Colo. 
509,517. SYSTEM OF ELECTRICAL DISTRIBUTION. Thomas A. 

Edison, Menlo Park, N. J. 

009,524. POLICE AND FIRE ALARM SYSTEM. 

San Francisco, Cal. | 
509.530. TELEPHONIC APPARATUS, William S. Harrison, Hone 

Kong, China. ; ms 
509.539. ELECTRIC SWITCH. Charles J. Klien, New York. x. à 
509,545. SIGNAL APPARATUS. George McIntosh, Stoninston. 

Conn. 7 
509,556. ELECTRIC PLOW. Charles H. Roberts, Kan Claire. W's 
509,578. POTENTIAL-INDICATOR. George A. Linter, Minneape 

lis, Minn. f 
509,603. COUPLING FOR ELECTRIC CONDUITS. Angustus Noll. 

New York, N. Y. 

509.651. CLOSED-CONDUIT SYSTEM FOR ELECTRIC RAIL- 

WAYS. Emile Chabeault. Marseilles, France. , 
509,662. DYNAMO-ELECTRIC MACHINE. Carl Hoffmann. Berlin. 

Germany. 

509,680. ELECTRO-MAGNETIC ALARM. 

ney, New South Wales. h 
509,705. ELECTRO-MAGNETIC RECIPROCATING MOTOR. Rici 

ard Threltall, Sydney, New South Wales. 
509.750. ELECTRIC-CURRENT METER. William T. M. Mortram. 

Dallas, Tex. 
509,776. ELECTRICAL CONTROLLER. 

land, Ohio. Pa 
509.753. LIGHTNING-ARRESTER Alexander Wurts. P 
509,784. UNIVERSAL  NON-ARCING LIGHTNING-ARRESTE 

Alexander Wurts, Pittsburg, Pa. ; “ron 
509,821. ELECTRIC ELEVATOR. Francis B. Perkins. Boston. 

Mass. : 
509,842. ELECTRIC-ARC LAMP. Ernest P. Clark, New York. NY 
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LAWS OF MAGNETIC ATTRACTION. 

An example of the unsatisfactory way in which physical 
laws are very often stated in books of reference is brought 
to our attention by the article, on other pages of this issue, 
bv Mr. Carl Hering, which deals with the statement of the 
laws of magnetie attractiou. Mr. Hering has paid consid- 
crable attention heretofore to similar inadequate statements 
in our books, and created a wide discussion about two years 
ago by his paper before the American Institute of Elec- 
trical Engineers dealing with the statement of the law of 
clectromagnetie induction. 

In the present case he takes up the inverse square law 
of magnetic attraction, and shows that when it is attempted 
to apply this to a particular case difficulties may arise, and 
that it is necessary to exercise great care if one would be 
sure of securing correct results. 

The inverse square law in its simplest form can, of 
course, only be applied in general to points, whereas mate- 
rial magnetic poles are usually spread over considerable 
areas. In applying the law, consequently, the question 
comes up as to what distance should be used, and of course 
except in the simplest cases it is not the least distance 
between this surface and the point which is the required 
quantity. There is an effective distance which can be deter- 


mined and applied to the entire pole strength, but its value 


is not evident upon inspection. Of course, the correct force 
in the present case can be obtained by dividing the entire 
polar surface up into small clements and applying the law 
to each one of these, and then summing up the resulting 
forees with proper regard to their direction. Every trained 
physicist and every engineer who has made a study of math- 
ematical physies will be familiar with the proper method of 
application of this law, and is not likely to be led into error 
by the usual form of statement, but, as Mr. Hering points 
out, one who is not already familiar with this subject may 
easily be led into error by referring to the inadequate state- 
ments and explanations of this law which are often given 
in textbooks. 

The case is similar to one which frequently arises in 
photometric measurements, where the area of the source is 
considerable and it is not at a uniform distance from the 
photometer screen. If the distance to the center of figure 
or to the nearest point of the source is used in computing 
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the intensity, it will be found that the result depends upon 
the distance of the photometer screen, and here again con- 
fusion has sometimes resulted from a lack of discrimination 
in the application of the inverse-square law. 

Mr. Hering seems right in his contention that these 
laws should be expressed in such a manner or with such 
qualifying explanation that anyone who has occasion to 
refer to them would imbibe sufficient information to apply 
the law in the proper way. As is pointed out in this article, 
the force acting upon a magnetic body can be more easily 
determined qualitatively by consideration of the lines of 
force in the field than by applying the law of attraction. 
It is universally true that the body will move into the part 
of the field which is stronger. While it is generally true 
that a ferromagnetic or paramagnetic body will place itself 
parallel to the lines of force of the field, this will not be 
the case if by turning into a different position the poles can 
move into a stronger part of the field. This was illustrated 
in the Physikalische Zeitschrift some two years ago by Prof. 
R. Gans. 


ELECTRIC VEHICLE PROGRESS. 

On other pages of this issue there appears an account 
of the development of the electric-vehicle business in Chi- 
cago with particular reference to the influence of the activi- 
ties of the local central-station company in this direction. 
It is gratifying to note that the well directed efforts of this 
progressive company have been so substantially rewarded. 

There is, however, still a vast undeveloped field to be 
cultivated and the apparently indifferent attitude assumed 
by central stations in a number of important cities can only 
be due to a lack of comprehension of the enormity and prof- 
itableness of the business. 

It is true that the introduction of the eleetme vehicle, 
in any locality, presents a number of difficulties which the 
eentral-station company is forced to overcome. In some 
parts of the country the company is obliged to overcome 
the determined opposition of those whose experiences with 
the early electric vehicles were of an unhappy order. It 
takes a long time to overcome the prejudices of those who 
found the early vehicles costly to operate, inflexible in con- 
trol, comparatively unreliable in continuity of service and 
short-lived as to battery equipment. In other localities the 
horse has held the field so long that mere custom makes it 
difficult to displace it. 

However, the attitude of the purchaser is the main prob- 
lem to solve in the introduction of the electric vehicle. With 
the pleasure vehicle this problem is much simplified, for the 
“olectrie’’ is becoming generally recognized as an economic 
necessity and its inherent advantages are now well known. 

The chief obstacle to the introduction of the eleetrie 
truck is the plain conservatism of the horse owner, and the 
presentation of the faets to that individual is the only means 


by which the central-station Industry, and the manufac- 
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turers of vehicles and equipment, can reach the goal of 


profitable off-peak loads, extended sales and economic instal- 
lations. 

The eleetrie truck is a machine capable of doing more 
than three times the work per day that can be handled by 
horses under favorable conditions. It 1s more reliable, ad- 
vertises its owner as up-to-date and frequently shows a 
return of from thirty to fifty per cent on the investment. 
The eleetric truck is clean, free from dirt and odor and is 
capable of doing a full day's city or suburban work on one 
charge of the batteries with a margin to spare. Many sup- 
porters of the electric vehicle have been more or less ready 
to concede that good street conditions were a necessity for 
its successful operation. It is perfectly true that an electric 
vehicle will not travel as many miles on one charge under 
conditions of severe grades as it will on a level, but the 
suceessful operation of the electrice truck in Cincinnati, 
Kansas City, Richmond, Va., and other cities known for 


their hills has convincingly proven its qualifications in this. 


direction. 

Another objection has been the question as to the ability 
of the electric vehicle to travel through the snow. The 
gasoline truck has no overload capacity. The electric truck 
is propelled by a series motor with its resulting overload 
capacity which is sufficient to operate the vehicle against 
any reasonable resistance of snow. In this connection it 
should also be pointed out that the electrie vehicle is not 
affected by extreme cold, while the operation of the gaso- 
line vehicle is seriously hindered sometimes by the freezing 
of the cooling water. 

It is important that central stations and all manufac- 
turers and dealers in electrical apparatus should not only 
advocate the electrie vehicle on the basis of its many inher- 
ent advantages, but deliver their goods in it, as every elec- 
trie wagon on the street helps in creating a sentiment favor- 


able to this form of motive power. 


A CENTRAL-STATION OPPORTUNITY. 


At this season of the year merchants are annoyed hy 


moisture collecting on their show windows, due to the warm 
damp air in the store striking the chilled window, which in 
the majority of cases totally obstructs the view of the 
passer-by who attempts to inspect the goods displayed. 

An eight or ten-inch eleetrie fan, depending upon the 
size of the window, installed so as to play its breeze over 
the surface of the glass tends to keep it clear and should he 
weleomed by merchants who rely, to a great extent, upon 
the advertising value of their window displays for ardi- 
tional business. 

In this manner the service of the electric fan, which 1 
ordinarily stored away during the winter months, could he 
greatly extended, making it a more profitable investment 
Since the fan represents a very desirable load to the eet 
tral station it is to the latter's interest also to have the {0 
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utilized during the winter months, and help to keep up the 
all-day load at this season. 


A central-station campaign along these lines should be 
productive of good results. 


THE IMPORTANCE OF POWER-PLANT DE- 
VELOPMENT. 


Every competent engineer realizes that the maintenance 
of continuous service in a large power plant furnishing elec- 
tricity to a rapidly growing city requires a consistent devel- 
opment policy in which a reasonable appropriation is made 
from time to time for enlargements of generating capacity, 
with a willingness to spend money for the prevention of break- 
To the 
eredit of the electrical industry the average board of non- 


downs and the maintenance of economical operation. 


technical directors is rapidly coming to appreciate that re- 


‘eeipts must in part be devoted to uses other than the meeting 


of ordinary operating expenses and dividend requirements if 
the quality of the service is to be kept at a high standard. 
‘(Occasionally a plant of even considerable size will be found, 
however, in which a niggardly policy in regard to equipment 
development hampers the efficiency of the service and finally 
leads to acute criticism on the part of the public and resulting 
troubles which might wholly have been avoided if the admin- 
istration of theproperty had been far-sighted with respect to 
extensions and improvements. 

A typical instance of the results of a serimping develop- 
ment policy is afforded by an electric railway plant which 18 
attempting to supply power to a system of about 165 miles of 
track, including the car service of a city of nearly 150,000 
inhabitants. For about seven years the plant has been grad- 
ually running down until it stands today one of the most 
unreliable in the country for a city of its size. It has be- 
eome necessary to cut down the car service to the minimum, 
taking off some forty cars in the evening rush hour on account 
of insufficient power; and it is expected that if the cars are 
to be heated in the winter season fifteen additional units will 
have to he taken off in order to release the necessary output 
of the station for heater use. The effect of continued deprecia- 
tion at the plant, combined with failures of piping at critical 
periods of the day has greatly hampered the service, and the 
system is facing the coming of heavy snows with little pros- 
pect of maintaining even the present much criticized service. 
The company is now running about 150 urban cars and fifty 
suburban cars, and is unable to increase the service with the 
present facilities. To add to the inconvenience of the situa- 
tion, the station is located more than 1.5 miles from the center 
of the city; the distribution is almost all by 600-volt, direct- 
current lines, avd the losses in transmission are so large that a 
considerable percentage of the remaining generator capacity 
is wasted, so far as transportation requirements are econ- 
cerned. | 


These conditions of parsimony, illustrated by utter unwil- 
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lingness to install additional equipment for the good part 
of a decade, have led to an avalanche of popular criticism and 
have placed the company in a most undesirable position at 
the outset of the winter. The policy is the outgrowth of one 
in which the company refused to pay its electrical engineer 
more than a bare living salary on a motorman’s scale of sub- 
sistence, the technical aspects of its affairs being totally un- 
appreciated by the old directorate. Fortunately a new man- 
ageinent has the company in hand, and a genuine constructive 
pohiey is rapidly being put into effect by the erection of a 
new turbine station in a neighboring suburban town, with the 
installation of suitable substation equipment in the center of 
the city. When this apparatus is placed in service in the 
spring of next year, the old causes for complaint will largely 
be removed. In the meantime, the old management’s novel 
arrangement of buying a few hundred kilowatts from a local 
central station five nights a week after 6 p. m. is still in effect, 
and unless the company finds it feasible to purchase current 
outside at a relatively high cost, the outlook for the next 
few months is anything but attractive. The situation illus- 
trates the ultimate cost and trouble which are bound to result 
from a long continued failure to meet the requirements of an 
expanding load, and constitutes an impressive object lesson 
to the investor who is always reluctant to put money into the 
building up of a public-utility property. If the original man- 
agement of the company had possessed the foresight to antici- 
pate in even a small degree the growth of the city and the 
inevitable depreciation of its station equipment and need of 
new and higher-powered units, at least the foundations of a 
systematic development might have been laid; but instead, the 
penurious practice of trying to maintain the plant substan- 
tially at a constant rating for over seven years, under the 
stress and strain of frequent interruptions and the use of sev- 
eral low-capacity belted units in space that should have been 
occupied by compact, large, and efficient generator sets has 
brought the system to the verge of a protracted shortage of 
the reasonable service which the community has a right to 


demand. 


TIME SIGNALS BY WIRELESS. 


Soon after the adoption of standard time in this coun- 
try, the practice of sending out time signals at noon each 
day from local astronomical observatories over the telegraph 
lines of certain railroads was inaugurated. Today the entire 
country reccives similar service over the lines of the West- 
ern Union Telegraph Company from the Naval Observatory 
at Washington, this service having been inaugurated on 
January 1, 1889. | 

Lately the Navy Yard at Washington has been sending 
out similar signals by wireless, and now the Eiffel Tower 
has inaugurated a service which should prove of great con. 
venience to mariners in case, for any reason, their chronom. 


eters should fail them. 
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Lamp Lighting Schedule. 

The ELECTRICAL REVIEW AND WEsT- 
ERN ELECTRICIAN has prepared for the 
year 1911 a schedule for lighting street 
lamps which shows in tabular form the 
proper time for lighting and extin- 
guishing lamps on the moonlight sched- 
ule and the all-night schedule. The 
total number of hours of lighting each 
month is given for these two schedules 
and also for Frund's system and the 


moonlight-midnight system. By the 


latter is meant following the moonlight 
schedule until midnight, after which no 
lights are continued on any night. 

This schedule is in the form of a 
sheet of convenient size, Which forms 
an insert in a small booklet containing 
instructions 


and other information. 


The schedule sheet may be removed for 
posting on the wall for easy reference. 

One copy of this hghting schedule 
will be sent free of charge to any sub- 
scriber requesting one. The price to 
others and for additional copies will 
be, as heretofore, ten cents. 


—_——_>--e______ 


Consolidated Traction Sold. 

Under orders of Judge Grosscup of 
the United States Cireuit Court the 
properties of the Consolidated Trae- 
tion Company and its eight underly- 
ing companies were sold recently at 
auction for $1,425,000 to Andrew Cooke, 
representing bondholders. 

— eoe 
Dallas to Have a White Way. 

A committee of the Chamber of Com- 
merce of Dallas, Tex., is making much 
headway with securing the co-operation 
of the merchants and property owners 
along its principal business street for 
the ornamental lighting thereof. It is 
proposed to make Elm Street between 
Market and Harwood Streets a brilliant 
‘white way.’’ Of the 6,000 feet of 
frontage nearly five-sixths has been 
signed up in favor of the improvement, 
thus assuring its early execution. 

— —_s--o—___- 
Governor of Indiana to Confer with 
Traction Men. 

Because of the numerous disastrous 
interurban wrecks that have occurred 
in Indiana during the past half year 
Governor Marshall of that state has 
called a conference of officials and oper- 
ators of interurban roads with him and 
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the Railroad Commission at the Gov- 
ernor’s office on December 13 to receive 
suggestions as to what recommenda- 
tions the interurban people would ad- 
vise to be made to the legislature to 
regulate or render interurban travel 
more secure to the public. 
er Oe ee 
Elliott Cresson Medal Awards. 

The Franklin Institute of Pennsy!l- 
vania has awarded its Elliott Cresson 
gold medal, the highest award in the 
gift of the Institute, to Edward Wes- 
ton, Ernest Rutherford, J. J. Thomson, 
Robert A. Hadfield, H. W. Wiley, John 
Fritz and John A. Brashear. 

This medal is awarded to distin- 
guished scientists and technologists for 
meritorious work in furthering science 
and industry. The present awards are 
made for distinguished leading and di- 
rective work in the respective special- 
ties of the recipients. 

eo 
Electrical Exports for October. 

The Bureau of Statisties of the De- 
partment of Commerce and Labor, 
Washington, D. C., has completed its 
monthly summary of the imports and 
exports of the United States for the 
month of October. From this the fol- 
lowing facts relative to the exports of 
electrieal products areetaken. 

The figures for October show that 
the total of electrical exports was con- 
siderably greater in that month than 
in the corresponding period last year, 
there being an improvement in both 
appliance and machinery exports. On 
the other hand, as compared with the 
preceding month, September, 1910, 
there was a falling off in machinery 
shipments greater than the gain in ap- 
phance exports; the total electrical 
exports were therefore somewhat less 
than in September. The reasons for 
this are hard to determine. 

The comparative monthly data are 
as follows: 


October, September, October, 


- Fleetrical— 1910 1910 1909 
Appliances ...... $ 780,233 $ 762.152 $ 683.819 
Machinery ... 514,184 578,246 443.388 
n OUR vegies tart ors $1,294,417 $1,340,398 $1,127,207 


The principal countries to which 
electrical exports were sent in October 
and the values of these shipments were 
as follows: 


—Flectrical— 

Exported to-— Appliances. Machinery. 
United Kingdom .......... $ 32.477 $ 36.363 
Other European countries. 20,273 41.080 
ESR eir asd ae Weeds erat Guia 167,249 106,318 
MEXICO ee ghee whew aloe ss SS 89$ 68,982 
CUDA eared a ntea Saeed 53.194 8.509 
Brazil tee ar ae sos wate s 107,883 32.758 
Other South American 

POMNUPIEGN: oo53s oo ese eds 68,939 54,026 
Japan OO7 ee ewer a Sie twas 92,034 59,950 
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Chicago Section, Illuminating En. 

gineering Society. 

The next meeting of the Chicago 
Section of the Illuminating Engineer. 
ing Society will be held in the Great 
Northern Hotel, Chicago, at noon on 
December 15. Professor J. M. Bryant 
and H. G. Hake, of the department of 
electrical engineering, University of 
Illinois, will present a paper giving the 
results of some original research work 
on ‘‘Comparative Costs of Producing 
Light with Different liluminants.” 
The meeting will be preceded by the 
customary luncheon. 


a 


‘Eastern New York Section of the Na 


tional Electric Light Association. 


Plans have been recently perfected 
for active work on the part of the East- 
ern New York Section of the National 
Electric Light Association. The first 
general meeting of the season will be 
held at Schenectady on December 13, 
and President W. W. Freeman of the 
National Electrie Light Association 
will describe at that time the wonder- 
ful growth of the Association and its 
work in solving practical commercial 
problems of the electrical industry. 
Secretary T. Commerford Martin will 
also address this meeting. 

The Eastern New York Section al- 
ready has 140 members, and the mem- 
bership committee, of which W. E. 
Brown of Schenectady is chairman. is 
making an active campaign among the 
central-station men. 

The officers of the new section are: 
President, B. E. Morrow, Hudson River 
Electrice Power Company, Albany. N 
Y.; vice-president, M. O. Troy, General 
Electric Company, Schenectady, N. Y. 
treasurer, T. A. Kenney, Hudson River 
Electric Power Company, Albany, N- 
Y.; secretary, R. H. Carlton, General 
Electric Company, Schenectady. N. Y. 

The executive committee is com- 
posed of the following members: B. 
E. Morrow, Hudson River Eleetne 
Power Company, Albany, N. Y., chair- 
man; C. D. Haskins, M. Webb Offutt, 
A. A. Anderson, J. C. DeLong and F. 
H. Gale. 


—— T 


Time-Signals from Eiffel Tower. 

The proposed wireless time-sigual 
service from the Eiffel tower was 1- 
augurated on November 21, and marl 
ners can now receive signals at mid: 
night and 11:00 a. m., except on Sun- 
days and holidays. 
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Henry 8. Carhart. 

Professor Henry Smith Carhart was 
born at Coeymans, Albany County, N. 
Y., March 27, 1844. His early years 
were spent on his father’s farm, and 
his education secured at the district 
school. He showed an aptitude for 
teaching early in life, and at sixteen 
was an instructor and looking forward 
to a collegiate course of study. When 
he was nineteen years old he was the 
head of a Quaker school near Pough- 
keepsie, N. Y., through which he was 
securing the means for the completion 
of his preparatory course at 
the Hudson River Institute, 
at Claveraek. He was ad- 
mitted to Yale College in 
the summer of 1865, but at 
the opening of the college 
vear- entered the Wesleyan 
University at Middletown. 
Conn., from which he was 
graduated as valedictorian of 
his class in 1869. After grad- 
uating he was for two years 
teacher of Latin at Clave- 
rack. He then entered the 
Yale Divinity School, and 
becoming acquainted with 
the advantages offered by 
the Sheffield Scientific 
Sehool, he turned his 
thought from theology to 
the pursuit of knowledge in 
pure and applied sciences. 
He accepted an appointment 
in the Northwestern Univer- 
sity, at Evanston, Ill., in 
1872, first as instructor and 
the next year as professor 
of physics, filling this chair 
until appointed professor of 
physics at the University of 
Michigan in 1886. In 1893 
Wesleyan University con- 
ferred on him the degree of 
LL. D., the highest honorary degree. 

While at Evanston, Professor Car- 
hart was also instructor in chemistry. 
his preparation for this work being 
sought in the summer school of ehem- 
istry at Harvard. During Professor 
Carhart’s incumbency at Evanston the 
study of physics had received a won- 
derful impetus and an extraordinary 
growth, and from a most meager be- 
ginning the physical laboratory had 
developed into one of the most com- 
prehensive collections of apparatus 
housed in a fine laboratory which had 
been constructed at a cost of $45,000. 


During his incumbency at the Univer- 
sity of Michigan the same great change 
has taken place, and under the direc- 
tion of Professor Carhart a splendid 
course and equipment developed. 
Professor Carhart has been promi- 
nently identified with scientific occa- 
sions and he has become a figure of in- 
ternational reputation. In 1881, while 
still at Evanston, he was granted leave 
of absence for a year, which he spent 
abroad. He attended the Pars Expo- 
sition of Electricity as one of the in- 
ternational jurors of awards of the 


HENRY S. CARHART, 
Emeritus Professor at University of Michigan. 


United States, after which his time was 
chiefly given to study and experimen- 
tal work at the Helmholtz laboratory 
at the University of Berlin. | While 
thus engaged he undertook an investi- 
gation, having for his object the de- 
termination of the relation between the 
electromotive foree and the density of 
the zine-sulphate solution in a Daniell 
cell. This work attracted the atten- 
tion of the greatest physicists of the 
day and was, in fact, the beginning of 
what Professor Carhart has since de- 
veloped into the production of a stand- 
ard cell for the measurement of elec- 
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tromotive force. This cell has a small 
temperature coefficient. 

Professor Carhart was made emeritus 
professor of physics in 1909 at the Uni- 
versity of Michigan, and he is now in 
Washington undertaking an investiga- 
tion connected with the standard cell 
at the Bureau of Standards. 

Dr. Carhart has contributed many 
articles to the scientific press, and is 
the author of several textbooks. He 
has also delivered quite a number 
of popular leetures. He is a fellow 
and has been a vice-president of the 
American Association for the 
Advancement of Science; he 
is a member of the Institu- 
tion of Electrical Engineers 
of Great Britain, of the 
American Institute of Elec- 
trical Engineers, and of the 
American Physical Society, 
and a member and past pres- 
ident of the American Elec- 
trochemical Society. In ad- 
dition to his services at the 
Paris Exposition in 1881, he 
was president of the board 
of judges of the Departinent 
of Electricity at the Chicago 
Exposition in 1893, member 
of the jury of awards at the 
Buffalo Exposition in 1901, 
United States delegate of the 
International Electrical Con- 
gress in Chicago in 1903, and 
St. Louis in 1904. He was a 
guest of the British Associa- 
tion for the Advancement of 
Science on its trip to South 
Africa in 1905. He was a 
member of the Berlin Con- 
ference on Electrical Units 
and Standards at Berlin in 
1905, and a United States 
delegate to a similar confer- 
enee in London in 1908. 

PEENE S 
1912 Boston Electrical Show. 

The 1912 Boston Electrical Show will 
be held in the Mechanics Building, from 
September 28 to October 26, under the 
auspices of the Edison Illuminating 
Company of Boston. There will be 
105,000 square feet of exhibit space, 
and the organizers are making every 
effort for its success. The following 
executive board has been appointed: 
H. W. Moses, manager: C. I. Campbell, 
associate manager: L. D. Gibbs, super- 
intendent of advertising, with head- 
quarters at 39 Boylston Street, Boston. 
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Meeting of Central Electric Railway 
Association. 

The regular bi-monthly meeting of 
the Central Electric Railway Associa- 
tion, with headquarters in Indianapolis, 
was held at the Phillips House, Day- 
ton, Ohio, December 1. 

The meeting was called to order at 
10 o'clock by George Whysall, of Ma- 
rion, Ohio, president of the Associa- 
tion. The first paper to be read was 
by H. S. Williams on ** Recent Develop- 
ments in Car Heating. Mr. Wilhams 
described in a very interesting manner 
what he considered the newest and 
best system of car heating—a_ system 
combining heating with ventilation. 

The heater consists of a stove and 
an electric motor which operates a 
blower. This blower draws the cold air 
from the outside over the heated sur- 
faces of the stove and then drives it 
into the interior of the car. In this 
manner fresh warm air is distributed 
to all parts of the car. He said that 
electrice cars have made the electric 
heater possible. The development 
of high-speed cars, and the education 
of the traveling public to modern con- 
veniences has made it necessary to fur- 
nish adequate facilities for ventilation. 
The modern requirements to meet con- 
ditions are that the heat within the car 
should be maintained at a given point, 
and that fresh air must be introduced 
into the car to keep up the standard of 
purity and so controlled as to avoid 
disagreeable draft. 

Mr. Williams spoke of the probable 
adoption of a type of car in which the 
monitor roof will be modified with a 
view of doing away with a large area of 
glass. He described conditions to be 
dealt with in the heating of street cars 
and spoke of the economical and ef- 
fective heating results secured by the 
use of the combined heating and ven- 
tilating system. 

In the diseussion of this paper a num- 
ber of questions were asked Mr. Wil- 
liams, who took them up separately. In 
ease of a break in power he said the 
heater would continue to heat the car 
successfully by opening the door and 
allowing the heat to pass into the car. 
He recommended the removal of the 
heating outfit, which weighs about 230 
pounds, from the ear during summer 
time, This is dead weight, he thought. 
Mr. Williams, in response to a sugges- 
tion, thought it rather impracticable to 
install an automatice regulator. In re- 


ply to a question Mr. Williams said it 
was possible to grade the size of the 
Openings in a three-apartment car so 
as to equalize the heat in a manner to 
successfully heat the entire car. He 
said this could be accomplished by hav- 
ing ejectors in the roof. 

The second paper, on the subject of 
‘“Wood Preservation,” was presented 
by A. L. Kuehn, general superintendent 
of the American Creosoting Company, 
of Chicago. Mr. Kuehn’s paper re- 
ceived close attention, it being a sub- 
ject of considerable interest to traction 
compames. He said the general opin- 


-jon is that the use of wood is on the 


wane because of its scarcity and for 
that reason concrete and steel are be- 
ing extensively used in the construction 
of modern ears and roadbeds. How- 
ever, statistics show that the demand 
for wood to be used in the construction 
of electric street and interurban cars is 
greater than at any previous period. 
The causes of decay of the fiber of 
wood, supplemented with the methods 
that are now in use for preventing this 
decay, were thoroughly deseribed. The 
speaker illustrated the methods of ap- 
plication of the treatments of timber 
In a modern wood-preserving plant. 
The emet points brought out in the 
discussion of this paper were as to thie 
best kind of timber to be treated for 
ties. Mr. Kuehn said chestnut timber 
was not the best for treatment to be 
used as ties, but regarded white oak, 
red oak and beech good lasting timber 
for ties after treatment. As to the 


‘question of life he rephed that ties are 


said to have lasted from 40 to 50 vears 
in France and in some instances were 
serviceable for a further use of perhaps 
20 vears after subjecting them to a 
preservative treatment. 

The afternoon session was opened by 
the reading of a paper on “Tratte” by 
W. 0. Woodard, traffie manager of the 
Chieago, Lake Shore & South Bend 
Railway. 

This paper was discussed very fully, 
a number of delegates recounting their 
experiences in this department of rail- 
way work. 

The fourth and coneluding paper was 
read by T. W. Williams, representa- 
tive General Electric Company, on 
‘“Gears and Pinions.’’ The proper se- 
lection and treatment of steel for the 
manufacture of railway motor gears 
and pinions has received very special 
attention during recent years, accord- 
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ing to Mr. Williams. He claimed this 
is necessary in order to greatly in. 
crease the life of gears and pinions used 
on roads which had hitherto experi- 
enced great trouble from breakage and 
rapid wear. He said the most impor. 
tant factors entering into the cause 
are: The proper selection and treat- 
ment of steel; the effect of wear of 
axle and armature bearings, causing 
improper alinement of gear and pinion 
teeth, and the proper method of lubri- 
cation, 

These factors were each discussed by 
the speaker and the various processes 
described minutely as well as illus- 
trated. 

Mr. Williams’ paper aroused a very 
generous discussion relative to the use 
of treated gears and pinions and the 
reduction of cost and trouble. Some 
of the members thought there was a 
great deal of misunderstanding regard- 
ing proper lubrication of gears and in- 
sisted that a small quantity at the 
proper time and place was better than 
a large amount at greater intervals. 

The next meeting of the convention 
to be held in Indianapolis January 19 
will be the annual meeting. at which 
time the election of officers will be held. 
This meeting it is expected will be 
largely attended. 

oo 
New Western Union Service. 

With the new wire and mail service 
inaugurated by the Western Union 
Telegraph Company it is possible for a 
San Francisco merchant to dictate 8 
letter in the morning and be reasonably 
certain that it will be placed aboard a 
boat sailing from New York on the 
afternoon of the same day. 

The merchant’s letter will be re- 
ceived by the telegraph company pre 
cisely as a message would be received, 
transmitted across the continent at the 
usual tolls and the copy at the New 
York end will be placed in à special 
sealed envelope, addressed as directed. 
and rushed to any available steamship. 
The only extra charge will be five cents 
for postage. 

OE ae 
Toledo Section of the American Insti 
tute of Electrical Engineers. — 

At the meeting of the Toledo Set 
of the American Institute of Eleetrival 
Engineers, held at Toledo, ©.. on pe 
cember 2, C. B. Cooke spoke on u 
subjeet, *‘ Adaptability of the Electr 
Motor.” 


p 


mi 


December 10, 1910 


1173 


The Ventavon Hydroelectric Plant. 


Description of a Modern 30,000-Horsepower Plant in France. 


A new hydroelectric plant which 
ranks among the largest in Europe has 
‘been recently added to the power sys- 
tem in France controlled by the Ener- 
gie Electrique Company. The present 
plant, known as the Ventavon station, 
was erected in order to meet the in- 
“reasing demand for current in the 
neighborhoods of Marseilles and Arles. 


GENERAL VIEW OF VENTAVON 


The Ventavon plant is located on 
the Durance River in the Mediterra- 


nean Alpine region and is situated some 


forty miles above the recently erected 
Brillanne station. A dam has been con- 
structed on the Durance at this point, 
together with an intake canal nine 
miles long. At the end of the canal is 
erected a turbine station which has an 


BY C. L. DURAND. 


ultimate output of 30,000 horsepower, 
and adjoining it is a separate building 
for the step-up transformers. From the 
transformer house is run a three-phase, 
60,000-volt double power line, which is 
constructed of aluminum cable, and 
runs across a mountainous country 
along the Durance River, connecting 
the Véntavon plant with the Brillanne 
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station and from thence to the main 
power network. j 

Referring to the general view of the 
turbine and dynamo room, the station 
is laid out for six prim®ipal units. At 
present there are four of these installed 
and in running order. Each unit con- 
sists of a turbine of the Francis type, 
of French make, running at a standard 


speed of 300 revolutions per minute, 
and giving 6,000 horsepower. The tur- 
bine works under a head of water of 
fifty meters, and is direct-coupled by 
horizontal shaft to a three-phase alter- 
nator of 5,000 kilowatts, giving 7,000 
to 8,000 volts between phases and a fre- 
quency of twenty-five cycles. 

In connection with the four principal 


HYDROELECTRIC PROJECT ON DURANCE RIVER. FRANCE. 


alternators of the station there are in- 
stalled transformers connected with the 
alternators so as to allow for the inde- 
pendent working of the two overhead 
power lines so that the current of the 
four machines can be distributed in the 
desired way upon these lines and in the 
best possible manner. In order to carry 
this out, each alternator can send its 
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current either directly into a separate 
bank of these transformers, which serve 
to raise the voltage on the line, or into 
one of the two sets of 7,500-volt bus- 
bars, and allowing any one of the trans- 
former groups to be fed from any de- 
sired alternator. In the former case 
each group of three transformers oper- 
ates in connection with the alternator 
which is allotted to it. 

On the other hand, each group of 
transformers may be connected upon 
one of the pair of 60,000-volt busbars 
of the high-voltage circuit. Each of 
these bars serves to supply one of the 
outgoing power lines of the plant. 


Three different connections between 


VIEW OF HIGH-TENSION STRUCTURE. 


machines, transformers and busbars are 
carried out by three-pole switches with 
copper knife blades, and these switches 
are arranged to be operated either by 
hand or by a small direct-current motor 
which works on a 120-volt circuit. 

The step-up transformers of the sta- 
tion are mounted in a separate build- 
ing from the main plant, which hes at 
some 350 feet distant. The transform- 
ers are of the Thomson-Houston three- 
phase type and at present there are 
twelve units installed, each transformer 
being mounted in a separate cell. The 
capacity of these units is 1,300 kilo- 
watts, apd the ratio of transformation 
is 1 to 4.2. Fach group of three trans- 
formers corresponding to one of the al- 
ternators is connected to this machine 
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by three single-phase cables, which are 
lead covered and have paper insula- 
tion. The three transformers of a group 
are connected in delta on the low-ten- 
sion side and in star for the high-ten- 
Supplied with current at 


sion circuits. 
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nected to iron, and on the second test, v 
15,000 volts between secondary and h 
iron. When installed in the plant there u 
was made a half-hour test with 57,000 ë 
volts between phases, one pole being u 
connected to ground. In the case of al 


MAIN SWITCHBOARD AND BENCHBOARDS 


5,000 volts, they are thus able to furnish 
high-tension current at 58,000 volts. 
The capacity of a transformer group 


the present transformers, there is used 
a special method for drying the coils 
after winding. Each group of three 


GENERATING ROOM, 


corresponds to that of the alternator to 
which it is connected and it is able to 
support an overload of twenty-five per 
cent. In the shop test which was given 
to the transformers there was applied 
in the first place 110,000 volts between 
the primary and the secondary con- 


VENTAVON HYDROELECTRIC PLANT. 


transformers is short-circuited 0n the 
high-tension side and fed at low tension 
by the corresponding alternator. while 
a vacuum of sixty centimeters of mer 
cury is kept up in the transformer tank 
by a motor-driven air pump. The tem- 
perature of the high-tension winding 
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while being thus dried is taken every 
half hour by measuring its resistance, 
using for the purpose a 120-volt direct- 
current circuit. Such heating is kept 
up for twelve hours at a temperature of 
about seventy-five degrees centigrade. 
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passes iu the worm tubing of the trans- 
former tank. 

The 60,000-volt high-tension busbars 
which receive the current of the trans- 
formers are made of base-copper tubing 
and are supported upon high-voltage 


VIEW OF INTAKE FROM DURANCE RIVER. 


During the last hour of the heat the 
tank is filled with oil, and this latter 
is freed from all traces of moisture by 
a prolonged heating in a suitable boiler. 

Water for cooling the present trans- 
formers is supplied by the hydraulic 


insulators. The present busbars are 
mounted in a horizontal position and 
are separated by partition walls in re- 
inforced concrete. The connections for 
high tension, of base-copper wire, are 
also partitioned along their course and 
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REAR VIEW OF SWITCHBOARD. ° 


system of the plant by suitable piping, 
and before passing into the transform- 
ers 1t is run through a set of filters in 
order to free it from the deposits which 
are contained in large quantity in the 
water of the Durance, especially during 
the season of freshets. The water then 


are protected from handling by means 
of wire netting. 

At the station-end of the outgoing 
power lines there are used different 
protecting devices against undue rise 
of voltage coming from atmospheric 
disturbances, and in this region such 
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devices are specially needed. First is 
used a system of lightning arresters of 
the electrolytic type. A second type 
of lightning arrester is used at the 
Ventavon station, this being the water- 
jet type, and each phase of the line is 
grounded. by means of a vertical water 
column, of eight millimeters in diame- 
ter and 0.80 meters height, the water 
striking against the inside of a bronze 
bell which is connected to the Kine wire. 
This lightning arrester is used princi- 
pally to take off the static charges from 
the line in a continuous manner. In ad- 
dition to these, the Wirt ball lightning 
arrester is also employed in the plant. 
In one of the accompanying illustra- 
tions is shown the main switchboard in 


PORTION OF PARALLEL TRANSMISSION 
LINE, 


the Vantavon plant, which is designed 
for controlling the units of the dyna- 
mo room and the transformer house, as 
well as the different high and low-ten- 
sion circuits. The switchboard 1s 
mounted in a gallery at one side of the 
dynamo room. Each unit composed of 
an alternator with its transformer 
group takes one panel of the switch- 
board carrying the required indicating 
and measuring apparatus. On the 
bench board there are placed the 
switches for operating the small motors 
for working the switches and the field 
rheostats of the alternators, and for the 
motors used to synchronize the tur- 
bines. On the board is also a complete 
diagram of the station circuits made up 
of copper strips fixed on the marble. 
The switches of the various circuits are 
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here represented by small pilot lamps, 
and the eireuit of such lamps is opened 
or closed by the attendant when he op- 
erates the corresponding switches. In- 
spection of the board thus shows the 
working of the whole plant at a glance 
and is of value in preventing false 
maneuvers. 

On the switchboard proper the volt- 
age does not exeeed 120 volts, and this 
current is supplied by instrument trans- 
formers, with the primary connected on 
the 7,500 or the 60.000-volt cirewts. 

The present plant is designed to work 
in parallel with the already existing hy- 
droeleetrie plant of Brilanne in the 
Mediterranean Alps region, and the 
current from the eombined plants is 
sent over a power line to Marseilles or 
to Arles. In this ease the voltage at 
the distant end of the power line is reg- 
ulated) by instruments whieh are 
mounted in the Brijlanne station. How- 
ever, the present plant at Ventavon 
can be used alone upon the same power 
line, and to provide for this there is 
placed in the station a set of voltage 
regulators. In general, the voltage is 
regulated for the other end of the 100- 
mile power line and this line ends in 
the large transformer station at Al- 
Jauch, near Marseilles. 

Notwithstanding the fact that on this 
long line the drop in voltage varies 
widely with the current and the power 
factor, the apparatus allows of a very 
good regulation at the far end, and the 
voltage van be kept at a practically con- 
stant point at Marseilles. To carry this 
out, each of the outgoing power lines 
of the Ventavon station is provided 
with a regulator of the Tirrill type. de- 
signed by the Thomson-Houston Com- 
pany. The apparatus gives an instan- 
taneous regulation of the voltage of the 
exeiter which supplies the field of each 
alternator, so that the alternator volt- 
ave represents at all times the sum of 
the standard voltage at the far end of 
the line and the drop in the latter. The 
object of the regulator is thus to vary 
the exciter voltage so as to correspond 
to the variable load on the power line 
and the impedance of this latter, and it 
is required to compensate for the arma- 
ture reaction of the alternators as well 
as for the loss in the line. This double 
result is obtained by a set of oscillating 
eontaets Which short eireuit or throw 
in the field rheostat of the exciter. The 
line carrying the voltage, which is to be 
kept constant, is made to work a sole- 
noid which operates the above contacts 
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in the proper way for regulating. For 
the solenoid there is used a 110-volt 
circuit supplied by transformers. 
Owing to the character of the coun- 
try traversed by the transmission line, 
as well as the large amount of power 
which it carries, there are some points 
of its construction which are worthy of 
notice. In order to connect the present 
hydroelectric plant of Ventavon with 
the Brillanne turbine station as we 
mentioned above, it was decided to 
erect a double power line using two sep- 
arate sets of poles, on account of the 
high power, as well as to give an addi- 
tional security in working the plant. 
The two power lines follow a course 
through a mountainous region and run 
nearly parallel to the Durance River, 
the total length between the two hy- 
droelectrie plants being about forty 


miles. The two lines are spaced at a 
minimum distance of fifteen meters 
apart. It was a somewhat difficult mat- 


ter to erect these power lines on ac- 
count of the mountainous and rocky 
character of this part of the country. 
and at least two-thirds of the holes 
which were dug to receive the metallic 
poles to a depth of two meters required 
blasting in the rock. In many places 
the poles had to be planted on the ab- 
rupt mountain side. 

About 1,700 metallic poles were used 
for the whole of the power line, and 
these are of high quality steel, having 
a total height of fifteen meters, of 
which two meters are fixed in a mass of 
concrete flush with the soil. There 
were adopted three different standard 
types of pole. For seventy-five per 
cent of the work, a pole having four 
corner pieces of angle iron, the base 
forming a square section of 900 milli- 
meters, with a 400-millimeter section at 
the top, was adopted. The weight of 
the pole is about one long ton. The sec- 
ond type, used for fifteen per cent of 
the line and for angles below twenty- 
two degrees, embodied the same de- 
sign, but is heavier, the total weight 
being 1.3 tons. For ten per cent of the 
work a pole is employed where the an- 
gles are less than forty-five degrees. 
The base is 1.100 millimeters square 
and the top 900 millimeters, and the 
weight is 1.8 tons. 

Each of the two power lines consists 
of a three-phase, 60-000-volt line, and 
the first set of poles also carries a tele- 
phone line mounted below the former. 
A ground eable is mounted at the top 
of the pole and serves to connect all 
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the poles of the series. A view of the 
transmission line and detail of the 
poles is shown in the accompanying il- 
lustration. 

Aluminum cable is used for the 
power line throughout the whole of the 
course, and the section of the cable is 
130 square millimeters. The joints in 
the cable are made by using an alumi- 
num tube and twisting together in the 
well-known manner. (reat care was 
taken m regulating the span of the ca- 
bles owing to the temperature vondi- 
tions which prevail in the mountain 
region. An initial tension had to be 
chosen so that under the most unfavora- 
ble conditions the metal is still worked 
at a high coefficient of safety. Out- 
side of the straight lines, where three 
or Your spans can be regulated at a 
time, it was found preferable to adjust 
each span, taking account of the tem- 
perature. Thus it is found that admit- 
ting an initial tension of 1.75 kilo- 
grammes per square millimeter at fii- 
teen degrees centigrade upon an aver- 
age span of seventy-five meters, the sag 
of ihe aluminum cable varies between 
one meter for ten degrees temperature 
and 1.50 meters for thirty-five degrees. 
It will be seen that the difference in the 
sag is great under such conditions. 

The porcelain insulators were de- 
signed specially for the present plant, 
and they are made in three pieces sepa- 
rately baked. and then assembled with 
Portland cement, The total height of 
the insulator is 350 millimeters and the 
diameter of the upper bell is also 300 


Aluminum binding wires 
the 


millimeters. 
are used to mount the eable upon 
insulators. 

Among the precautions which 
used for the telephone line, may 
mentioned that it is connected to the 
telephone apparatus in each of the sta- 
tions by means of special transformers 
and insulated for 30,000 volts. Jn this 
way the proper security is afforded to 
persons when using the telephone. The 
line in this case is a three-millimeter 
eopper wire supported on porcelain 1N- 
sulators. these being bolted direct onto 
the pole below the three-phase wires. 

The ground cable which conneets all 
the poles is a fifty-square-millimeter steel 


are 
pe 


eable. 
Both the 60.000-volt lines have heen 
onths past. 


in operation for several m | 
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and the Ventavon station is Sup 
current to the power network 
Energie Electrique Company. 


of the 


December 10, 1910 


USUAL STATEMENT OF LAWS OF 
MAGNETIC ATTRACTION MAY 
MISLEAD. 


BY CARL HERING. 


The laws of magnetic attraction, as 
stated in the usual textbooks, and in 
books on physics, tell us that the mag- 
netic attraction is inversely as the 
square of the distance. From this it 
would naturally follow that if a par- 
ticle of iron be placed in the magnetie 
field between a north and a south pole, 
it would be attracted toward that pole 
to which it is nearest. 

If this law, which has been copied 
from book to book for many vears, is 
adequately stated, it should ap- 
ply to all cases, and by means of it we 
ought to be able to predict correctly 
what the result will be in any partic- 
ular case. 

The following simple little experi- 
ment will, however, show that this law, 
as universally stated, is misleading, 
and that the actual result may be di- 
rectly opposite to that which would be 
predicted by that law. Moreover, this 
is not an absurd or distorted case, but 
on the contrary is a very practical one: 
it in fact came up in the writer’s prac- 
tice in the designing of magnetic sep- 
arators, and it was because the writer 
knew that the law as usually stated 
would mislead one in this case, because 
it applied to theoretical point poles, 
that the experiment was planned and 
carried out. 

If in the above mentioned case, the 
two poles are shaped alike, it is true 
that the particle of iron will be attract- 
ed to the nearest pole. But if the two 
poles differ from each other in shape, 
the law may or may not agree with the 
facts. Nothing however is said about 
this condition in the text books where 
this law is given. Hence the law as 
usually stated is inadequate and mdy 
mislead one greatly in practice, as for 
Instance in the designing of magnetic 
Separators, and the latter are certainly 
very practical applications of magnet- 
ism. 

E The experiment is as follows: Let S 
n the adjoining Fig. 1 be a large flat 
piece of iron; and let N be the pole of 
a magnet; this pole is pointed. Let P 
he a small particle of iron, like a small 
Iron filing or other fragment of iron 
such as magnetic separators are sup- 
posed to remove from nonmagnetic ma- 


terials. The position of this particle P 
is very near but not touching the iron 
plate S, which forms the other ‘‘pole’’ 
of the magnetic field. Moreover it is 
relatively much farther from the other 
pole N. 

According to the law as usually 
stated, taken literally, P should move 
to the nearest pole S. But the facts 
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are that it will be attracted to the more 
distant pole N, even to the extent of 
being lifted up against gravity, while 
the pull toward the near pole S is aided 
by gravity. 

If the particle actually touches the 
plate S it will not be lifted off, but the 
thickness of one or more sheets of pa- 
per between S and P will suffice, even 
though in accordance with the inverse 
square law the attraction should be im- 
mensely greater toward the near pole 


S. ! 
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FIG, 2. 


There is therefore something wrong 
with the statement of the law. An ex- 
pert physicist can of course apply 
the usual statement of the law so as to 
fit these facts, but the fact remains and 
cannot he denied, that, taking the law 
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as stated in books, certainly no one 
would have predicted by it, the true re- 
sult; on the contrary, one would have 
predicted quite the opposite. Hence, 
following that law, one could not have 
thought of designing a magnetic sepa- 
rator in which the opposite to that law 
holds good; and without trying the ex- 
periment, a theorist would have con- 
demned a separator designed on such 
principles, when as a fact it is an im- 
portant feature to take into considera- 
tion in the design of such machines. 

The physicist will probably explain 
the discrepancy by saying that the 
large pole S is really the equivalent of 
a theoretical point pole located very 
far below it, and giving the same dis- 
tribution of magnetism around the 
point P, and in that case P is nearer 
to N than to S. (See Fig. 2.) The ex- 
planation is simple after the facts are 
known, but would the student have 
predicted those results from the law 
as usually stated? Surely not. 

The true universal law, and the one 


= which is of the greatest importante in 


designing magnetic separators, seems’ 
to be that a magnetic particle will al- 
ways tend to move into a denser field, 
and will not move unless it can move 
into a denser field. Also that the great- 
er the change of field density, the 
greater the moving force. In a field 
like that of the earth, in which all the 
lines of force are parallel, there is ab- 
solutely no tendency for a particle of 
iron to move because the field density 13 
everywhere the same. 

It is admitted that the older inverse- 
syuare law is a very useful one to the 
mathematical physicist. But in teach- 
ing the coming practical designing en- 
gineer, the writer maintains that great- 
er care should be taken to state the 
laws of nature in such a way that the 
designer can best use them in prac- 
tice, and by no means should they be 
stated so that the results in practice 
would be the direct opposite to those 
deduced from the laws. 

As a case of looseness and careless- 
ness in the statement of natural laws 
in text books, it is like the one to which 
the writer called attention some years 
ago, namely the law that ‘‘like cur- 
rents attract and unlike repel’’ which 
is not correct. If it were, the current 
density in the middle of a wire would 
have to be greater than near the out- 
side, and Ohm’s Iaw would therefore 
no longer apply to thick wires.. It is 
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the conductor, that is, the material 
through which the current flows, which 
is attracted or repelled and not the cur- 
rents per se. This is illustrated very 
strikingly in the so called ‘‘pinch’’ phe- 
nomenon, discovered by the writer 
some years ago, and which places a 
very serious and unexpected limit to 
the temperature in some forms of elec- 
tric resistance furnaces. This import- 
ant phenomenon would certainly not 
have been predicted by the usual state- 


ment of the laws. 
— eoe 


SIMPLIFIED DIRECT-CURRENT 
MOTOR OR GENERATOR. 


BY JAMES ASHER. 


It was long ago pointed out by John 
and Edward Hopkinson, in England, 
that an ordinary direct-current motor 
would run without utilizing the wire on 
the field magnets, provided a positive 
lead was given to the brushes. The 
same scientists also pointed out that a 
direct-current generator would run 
without utilizing the wire of the field, 
provided a negative lead was given to 
the brushes. Thus it appears that di- 
rect-current motors and generators can 
be made to operate without any wire 
on the field magnets. Destructive 
sparking at the commutator occurs 
when motors and generators are used 
without wire on the fields. The writer 
has long been of opinion that a simple 
modification of such motors and gener- 
ators would render them quite prac- 
ticable. 

Motors and generators operated as 
described above, with wire on the 
armature only, have the desirable qual- 
ity of regulating for constant potential. 
enormous torque when the lead is about 
forty-five degrees when used as a mo- 
tor, and great voltage when the lead is 
about forty-five degrees. and the ma- 
chine is used as a generator. The ma- 
chine weighs and costs considerably 
less than others, inasmuch as no field 
coils are required. 

It recently occurred to the writer 
that bv a simple modification of the 
machines as described above, consid- 
erable advantages mav be secured by 
merely setting a small commutating 
pole either on or alongside each main 
bare pole. The brushes are so set on 
the commutator that the short-cirenit- 
ed coil is under the commutating pole. 
Of course poles for stopping the eur- 
rent in the short-cireuited eoil, and 
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setting up another in the contrary di- 
rection, have long been used with ma- 
chines otherwise constructed in the 
ordinary way. Such poles are often 
called interpoles, and they stand mid- 
way between the main poles. They are 
always in series with the current from 
the armature. 

Now, if such a suggestion should 
prove thoroughly practicable, we shall 
be able to make machines which will 
regulate better than the best compound 
machines, and which will cost and 
weigh considerably less. 

One ‘drawback of the machine which 
l have just proposed is that, when used 
as a motor, it is impossible to reverse 
the direction of motion. In motors in- 
tended for reversing, a small commuta- 
tive pole could be placed on either side 
of each main pole. Then when rotation 
in one direction is required all the com- 
mutating poles on one side of each 
neutral or bare pole would be thrown 
into series with the armature, and when 
reversal is required the current is cut 
off from these commutating poles, and 
sent around those on the opposite sides 
of the main pole pieces. The commu- 
tating poles are in series with the 
armature. 

—_____~9---@_—___— 


Asbestos in the United States. 

The United States has for years led 
all other countries in the manufacture 
of asbestos goods, but until recently all 
the raw asbestos used has been import- 
ed from Canada, where there are nine- 
teen quarries and mills, having a ca- 
pacity of 8,250 tons of rock a day and 
employing in summer more than 3,000 
persons. 

No asbestos of the higher grade (ser- 
pentine asbestos, or chrysotile) was 
mined in the United States until 1908, 
but in that year Vermont produced 
some chrysotile and in 1909 mined a 
larger quantity, amounting to nearly 
one-twentieth of the Canadian output. 
Chrysotile asbestos has been mined in 
small quantities in Wyoming during 
the present year. 

— - - ~~ 


Steinmetz at Schenectady Section. 

At a meeting of the Schenectady 
Section, American Institute of Elec- 
trical Engineers, on December 6, C. P. 
Steinmetz made an address on ‘‘ Energy 
Loss Through Corona on Extra-High- 
Voltage Alternating-Current Lines.” 
Both the theoretical and practical as- 
pects of the subjeet were treated. 
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The Electrical Properties of Selenium. 


At the recent Chicago meeting of the 
American Physical Society, two papers 
were read by F. C. Brown, of the State 
University of Iowa, dealing with the 
electrical properties of selenium, and a 
theory which would account for them. 
The papers, of which an abstract fol- 
lows, dealt with both the lght-positive 
and the light-negative varieties. 


By light-positive selenium is meant that 
variety of selenium which increases its con- 
ductivity when it is illuminated. By light- 
negative selenium is meant that variety of 
selenium which decreases its conductivity 
when it is illuminated. The increase and 
decrease of conductivity of selenium by il- 
lumination are genuine changes in the sele- 
nium itself. The various conditions which 
change the conductivity of selenium were 
considered, such as light, mechanical pres- 
sure, electrical potential, temperature, mois- 
ture and radium, and it was pointed out that 
the experimental facts observed by different 
investigators seem to show only disagree- 
ment and confusion. The various observed 
properties of the light-positive and the light- 
negative selenium can be explained on the 
view that every light-sensitive variety of 
selenium contains one or all of three kinds 
of selenium, A, B, and C, which can coexist 
in various states of equilibrium depending 
on the quantities of A, B and C present and 
on the condition of light, pressure, temper- 
ature, etc. It is assumed that the A kind 
has zero conductivity, that the B kind 
has a specific conductivity approaching 
in magnitude that of the metals, and that 
the C kind has a specific conductiv- 
ity between those of A and B. The light 
is supposed to act on the selenium so as to 
change A into B and B into C. This theory 
was elaborated by the author and shown to 
be in agreement with the observed facts in 
the following points: (1) The selenium of 
high sensibility is a light-positive variety 
and in the dark it is composed al- 
most entirely of one kind, called A. 
(2) The light-positive selenium consists of 
various proportions of the A, B and 
C kinds. (3) The light-negative sele- 
nium, which decreases its conductivity from 
the instant it is illuminated, consists of va 
rious proportions of B and C in the dark. 
(4) The selenium whose conductivity first 
increases and then decreases with duration 
of illumination, consists of from one to ten 
per cent of the A kind, before exposure to 
light, and most of the remainder is of the 
B kind. Some instances show that the de 
crease of conductivity is greater than the 
increase. However the decrease is usually 
less than the increase. (5) In the Giltay 
selenium cell the maximum conductivity 0¢ 
curs more quickly with intense illumination 
than it does for weak illumination. 16) The 
curve for the conductivity of the A and B 
mixture at different times of exposure 1S 
convex upward before the maximum conduc- 
tivity is reached and concave upward after 
the maximum is reached. (7) The specific 
conductivity of tne light-negative selenium 1$ 
extremely high, indicating a preponderance 
of the B kind. The author believes, in view 
of previous results and recent observations. 
that changes of A into B and of B into Care 
produced by mechanical pressure, electrical 
potential, temperature and other agencies. 
and that through solenium we shall be able 
to deduce quite directly fundamental rela 
tions existing between the units of these 
quantities. Even moisture by some mechan 
ical means may change R into C. The re- 
covery of selenium from light effects should 
be investigated from a similar viewpoint 1 
the one here proposed for the original direct 
action of the light, 
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THE EFFECT OF TEMPERATURE 
ON THE ELECTRIC STRENGH 
OF PORCELAIN INSULA- 
TORS.: 


BY GEORGE O. WEIMER. 


This work was carried out by C. E. 
Henderson and the author with the ob- 
ject of determining the reason for the 
failure of insulators which had been 
subjected to unsually high tempera- 
ture. The test pieces used were com- 
posed of twenty-seven per cent of 
Tennessee ball clay, number 7, six per 
cent of Tennessee ball clay, number 3. 
sixteen per cent of Georgia kaolin, six- 
teen per cent of American Eureka flint, 
and thirty-five per cent of American 
Eureka feldspar. : 

Two batches of two hundred pounds 
each of the above body were weighed 
and put into a ball mill, about two 
hundred pounds of water added, and 
the mass ground for an hour. The 
*“shp’’ was then sereened through a 
hundred-mesh sieve, and filter-pressed. 
This clay after being pugged in a small 
laboratory brick machine was put into 
stone jars of ten-gallons capacity each, 
covered with canvas, kept damp by 
oceasionally sprinkling with water and 
allowed to age for about eight weeks. 
This clay has excellent working prop- 
erties and a very low percentage loss 
in drying and burning as is shown by 
the following physical measurements: 
Drying shrinkage, 4.7 per cent; firing 
Shrinkage, 11.0 per cent: absorption, 
0.0 per cent. 

Several attempts were made to make 
dies for forming the test pieces, but 
hone of these proved practicable, so it 
was decided to shape the test pieces 
by jiggering. This involved the design 
and manufacture of a master mold, 
from whieh forty jigger molds were 
made. In forming the ware, a ball of 
the wedged clay was thrown forcibly 
into the mold and the crucible roughly 
shaped by means of a ‘“jolly.’’ A spe- 
cial tool was then employed to give the 
final form. These filled molds were 
placed in an oven to dry. As soon as 
the mold would deliver, the crucibles 
were removed and replaced in the oven 
to thoroughly dry. After drying they 
were “‘set’’ bottom down on a cushion 
of white glass sand, in special saggers. 


l Abstract of a paper read at the meeting 
of the American Physical Society, Chicago, No- 


“vember 26, 1910. 
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These saggers were placed in a coke- 
fired kiln and fired for about thirty 
hours, until a temperature of about 
3,000 degrees was reached. The tem- 
perature was Judged by means of Seg- 
er cones. 

The testing was carried out by sub- 
jecting the specimen to puncturing 
voltage in an electrical furnace, or in 
an oil bath. The source of power was 
a high-tension transformer, rated at 
fifty kilowatts, 250,000 volts. The vol- 
tage was measured with an electrostat- 
ic voltmeter. Since little or no electro- 
motive force is required to sustain an 
arc, the voltmeter reading dropped to 
zero upon puncturing, so by watching 
the voltmeter the voltage at the instant 
of puncture could be read. The elec- 
tric furnace consists of a porcelain 
muffle, 3.5 inches in diameter, 9 inches 
in length, and 0.375 inch in thickness. 
This was wound with 0.375 pound of 
nichrome wire over which asbestos 


i 
(0) 100 


paste was plastered to a thickness of 
one inch. The furnace was connected 
to a supply of alternating current at 
220 volts through rheostats which 
served to control the temperature. 
Two methods of testing were used, 
the furnace being used for the higher 
temperatures, while some of the work 
at low temperature was done under oil. 
In the latter case the test pieces were 
inserted between electrodes made of 
nichrome wire to prevent oxidation, 
and the whole apparatus submerged. 
As the oil did not permit of being heat- 
ed higher than 250 degrees these re- 
sults were not important, although it 
appeared that the breakdown voltage 
was decreasing as the temperature in- 


creased. 
In using the electric furnace the test 
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pleces were inserted and when the fur- 
nace had been heated to the required 
temperature the heating circuit was 
disconnected and the test circuit thrown 
in. The following table gives the re- 
sults of the observations which have 
also been plotted in Fig. 1. 


Temperature in 


degrees Fahrenheit. Effective Volts. 
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It is seen that the electric strength 
deereases very slowly at first, but at 
about 150 degrees Fahrenheit, which 
appears to be a critical temperature, 
it begins to fall rapidly. This rapid 
decrease in strength continues to a 
temperature of about 425 degrees Fahr- 
enheit, beyond which the strength ap- 
pears to again become nearly constant. 
Upon retesting at room temperature 
a number of insulators which had pre- 
viously been tested at a temperature 
higher than 400 degrees and presuma- 
bly punctured, it was discovered that 
they had not been punctured but had 
no doubt begun to conduct electrolyti- 
cally. 

eee 
Indiana Traction Officials Make Test 


Run. 

The officials of the Evansville and 
Southern Indiana Traction Company 
made a test run November 22 in a spe- 
cial car from Indianapolis to Princeton 
and return for the purpose of trying 
out the curves and roadbed recently 
ballasted. 

In the car were William Murdock, 
president of the company; General 
Manager Durbin and Superintendent L. 
C. Shepherd, the latter having charge 
as motorman. The outgoing trip was 
made in fifty-five minutes. 

The officials expressed themselves 
well pleased with the condition of the 
line and say they are confident the lim- 
ited cars can make the run of twenty- 
nine miles in considerable less than an 
hour in perfect safety. 

—_—_—_+--¢____ 
Railway Company Can Not Sell Power. 

It was recently held by the Court of 
Appeals of Canada, that the Winnipeg 
Railway has no right to erect and main- 
tain poles on the streets for any pur- 
poses not directly connected with the 
operation of the street-railway system. 
This guarantees a monopoly for the 
municipal plant. 
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Electrical Notes From Great Britain. 


The past month has been one of great 
activity and interest in most electrical 
circles, whether in London or the pro- 
vincial centers. The various sections 
of the Institution of Electrical Engi- 
neers have all settled down to work in 
earnest with every prospect of a good 
winter session. London made an ex- 
cellent start-off with a characteristi- 
cally ingenious and prophetic address 
from the new president, S. Z. de Fer- 
ranti, which has set everybody think- 
ing along more hopeful lines of the 
‘““all-eleetric’’ future of the British 
Isles. The attendance of members at 
the opening .meeting was very large. 
The address of a president who appears 
to have a year of great popularity be- 
fore him, and the experience of meet- 
ing for the first time in the new home 
of the institution, were special attrac- 
tions. 

The addresses that have just been 
delivered at several of the provincial 
sections of the Institution have also 
been of a high order. That of J. S. 
Peck to the Manchester meeting giving 
an account of the remarkble electrical 
progress of the United States, observed 
by him, an American, on the occasion of 
a recent visit, makes us all envious of 
vour home market for electrical re- 
quirements when what we are in search 
of is a greatly increased output for our 
British electrical manufacturers whose 
tribulations seem to be incessant. At 
the Birmingham sectional meeting, M. 
J. Railing, who speaks as a representa- 
tive of manufacturing interests, de- 
voted his address to the paramount 
necessity of securing a constant flow of 
work for our electrical factories and 
workshops. The line of his: argument 
may be gathered from this quotation: 
“Other countries have stolen a march 
on us, not so much in the production of 
engineers, nor yet in the production of 
purely commercial men, but in the de- 
velopment of a type of man who com- 
hines the qualities of both.” Mr. Rail- 
ing asks that the young British eleetri- 
eal engineer shall, like his confreres in 
competing countries, be encouraged to 
study, in addition to his own science, 
the teehnology of allied trades, and to 
train himself as well in languages, in 
commercial law, in natural economy, 
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and in commercial routine generally. 
The address contained ideas of interest 
to any country engaged in electrical 
exportation, but in the main it may be 
regarded as an illustration of the great- 
lv increasing attention which the Brit- 
ish electrical manufacturer is devoting 
to foreign electrical trade as a means 
of enlarging the volume of manufac- 
tures, and thus doing something to im- 
prove prices, which still continue to 
be ridiculously low in Great Britain. 

At the Neweastle-on-Tyne Section, C. 
Faraday Proctor devoted his address 
to the question of practical education. 
At Leeds Wilson Hartnell covered a va- 
riety of topics, including competition 
in manufacturing, manufacturing meth- 
ods and costs, standardization, techni- 
cal training, electrical distribution and 
coal conservation, high-voltage trans- 
mission, and other subjects. At Glas- 
gow, Samuel Mavor’s subject was 
power equipment of collieries. He said 
that electricity had been more service- 
able to coal mining than to any other 
branch of industry, and great progress 
had resulted in recent years, but so 
far in the United Kingdom not much 
had been done in the direction of mod- 
ernizing colliery power plants. The 
present extravagance in fuel consump- 
tion would, he remarked, be appalling 
were it not for the opportunity that it 
left for power engineers. Remember- 
ing important mining problems that 
have been very much under discussion 
here of late, Mr. Mavor said that in no 
department of electrical work was 
carelessness so dangerous, or were the 
benefits of thoroughness more apparent 
than in colliery work. Notwithstand- 
ing the advantages of electric hoisting, 
its high cost had prevented its adop- 
tion in the United Kingdom. The 
speaker expressed the view that a rich 
harvest was awaiting the man who 
could successfully pioneer turbo-com- 
pressors here. 

At the Manchester meeting on No- 
vember 22, and the London meeting two 
days later, Haydn T. Harrison’s paper 
on “‘Street Lighting by Modern Elec- 
tric Lamps’’ was considered. This pa- 
per in its earlier form had to be de- 
ferred owing to the death of King Ed- 
ward, l 


It was mentioned here some months 
ago that Glasgow Corporation Elec- 
tricity Supply Department was consid- 
ering the whole question of charges to 
domestic consumers with a view to en- 
couraging the use of electricity for 
cooking, heating, ete. W. W. Lackie, 
the city electrical engineer, has pre- 
pared a report on the subject and this 
has now been approved by a committee. 
He says that there would be no diffi- 
culty in giving a supply of energy for 
these purposes at a lower rate than is 
charged for lighting, but from the ex- 
isting lighting circuits, thus avoiding 
the cost of extra wiring, by charging on 
an adaptation of the maximum-demand 
system. He anticipates as a result a 
considerable use of electricity for inter- 
mittent heating in spring, summer and 
autumn, when fires are seldom required, 
and when the Department has a good 
deal of plant unemployed so that heat- 
ing units supplied at such a time at 
only two cents per unit would be prof- 
itable. An examination of domestic ac- 
counts for the past three years showed 
that they were practically stable from 
vear to year, even in corresponding 
two-monthly periods. The domestic 
maximum demand averaged an 800 
hours’ use of the maximum demand per 
annum. At present such consumers pay 
a flat rate of six cents per unit. Mr. 
Lackie proposes a maximum demand 
rate of six cents per unit for 800 hours’ 
use of the maximum demand, all con- 
sumed over this quantity to be charged 
at two cents per unit. The initial 
charge for the first 800 hours’ use of 
the maximum demand will be on the 
principle of a proportionate number of 
six-cent units in each two-monthly ac- 
count period, all over this quantity dur- 
ing that period being charged at tw° 
cents. 

The question of charges to consum 
ers has also formed the subject of a 
full report, containing three alterna- 
tive schemes, at Sunderland. What 18 
being aimed at here is to make a fixed 
charge per year to cover capital 
charges, with a low eharge per unit to 
cover works’ costs. The deliberations 
are in progress. The Newecastle-upon- 
Tyne Council, which has been chart 
ing twelve cents per unit net up te the 
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present, is now about to charge four- 
teen cents, with a new discount arrange- 
ment allowing two cents per unit off all 
accounts that are settled within four 
weeks. 

The Stoke-on-Trent Electricity De- 
partment has issued a request to its 
power consumers that they shall do 
their utmost to lighten their motor sup- 
ply demands between the hours of four 
and six p. m. in the winter months, 
these being the peak-load period. 

A very full account of the equipment 
of the new power station and the sev- 
eral substations of the General Post 
Office, London, also particulars of the 
extensive electric lighting, ventilators, 
conveyors and elevators included in the 
installation of the King Edward’s 
Building, which has just taken the 
place of the old public office in St. Mar- 
tin’s le Grand, was given before the 
Post Office Electrical Engineers’ So- 
ciety on November 14 by H. C. Gunton, 
who has had much to do with the carry- 
ing out of the work. The power-station 
equipment consists of Sterling-type 
boilers, two 1,000-kilowatt Willans- 
Dick-Kerr turbo-alternators running at 
1,500 revolutions per minute, and one 
of 500 kilowatts, of the same type, run- 
ning at 3,000 revolutions. This plant 
is situated at Blackfriars, on the bank 
of the Thames, and it generates a three- 
phase 6,600-volt, fifty-cycle current, 
which is conveyed by underground 
feeders to the substations, the chief of 
which contains four 300-kilowatt Bruce 
Peebles motor converters, a booster and 
a battery. In regard to the purposes 
for which these substations supply cur- 
rent, there are thirteen elevators sup- 
plied with a three-phase current at 440 
volts, fifty cycles to the motors, and a 
direct current of 220 volts to operate 
the controllers. All the elevators, ex- 
cepting three, run at 200 feet per min- 
ute with loads varying from 1,000 to 
4,000 pounds. Seven are used for 
transferring mail matter and members 
of the postal staff. A five-ton elevator 
running at sixty feet per minute is used 
for transferring heavy cable drums be- 
tween the basement and the yard level. 
All the elevators except one small serv- 
ice elevator, are drum driven. The mo- 
tors, winding gear and controllers are 
1n most cases placed in motor rooms in 
the basement, an arrangement which 
facilitates maintenance and reduces the 
cost of supply mains. There are three 
electrically driven bank conveyors for 
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carrying mail bags; one for carrying 
baskets of letters, and one ropeway to 
carry baskets of letters placed in car- 
riérs. For the lighting of the build- 
ings there are 2,384 metal-filament 
lamps of sixteen candlepower, 1,484 of 
100 candlepower, also 572 of twenty- 
five and fifty, as well as sixty-one eight- 
candlepower carbon-filament lamps, and 
eighteen are lamps. For the general 
lighting in the larger rooms and of- 
fices, groups of three fifty, three one- 
hundred, and four one-hundred can- 
dlepower lamps are used as space de- 
mands, in order to provide for an il- 
Jumination of from two to three candle- 
feet at surfaces where work is done in 
the sorting offices, and one to two can- 
dle-feet where the duties performed are 
purely clerical. The are lamps are 
for the illumination of the Post Office 
yard. 

On November 18 L. A. Legros 
brought before the Institution of Me- 
chanical Engineers in London a useful 
review of the development of road lo- 
comotion in recent years. In some sec- 


tions he dealt with motor omnibuses, 


electric tramways and electric railless 
cars. ALBERT H. BRIDGE. 
London, November, 1910. 
-ee 


A Primary Cell Sensitive to Light. 

In a paper presented to the French 
Academy of Science, M. H. Pelabon 
shows some remarkable effects which 
the action of light produces upon an 
electrolytic cell composed of antimony 
and selenide of antimony. This is dif- 
ferent from what occurs in a selenium 
cell. If we place two rods in a solu- 
tion of trichloride of antimony in hy- 
drochloric acid, one rod being of pure 
antimony and the second of an anti- 
mony and selenium alloy, we have an 
electrolytic cell in which the pure 
metal forms the negative pole. Such 
cells have curious properties. When 
the cell is kept in the dark the electro- 
motive force on open circuit takes a 
fixed value after a few days, providing 
the temperature does not change. This 
electromotive force we may call (I). 
By suddenly lighting the positive elec- 
trode, the electromotive force rises im- 
mediately and takes a value (II). 
Keeping the light on all the while, the 
electromotive force now diminishes 
spontaneously, and, after a certain time, 
say twenty minutes, it reaches the in- 
itial electromotive force (I), and after 
three hours’ lighting this remains the 
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same. When the light is cut off the 
electromotive force lessens and takes a 
value (IIl), then it increases slowly and. 
takes more than one hour to reach the 
initial value (I). This it keeps as long 
as it remains in the dark. 

In several experiments, using an elec- 
trode of four parts antimony and one 
selenium, the electrode of the cell was. 
lighted by an opening in the wooden 
protecting case by an incandescent 
lamp placed fifteen centimeters from: 
the electrode. The terminals of the pile 
are platinum wifes soldered to the elec- 
trode. Lighting the positive electrode, 
the electromotive force rises at once 
from 0.0559 volt to a value (II) 
higher than 0.0789 volt. It then falls 
to the initial value while still hghted. 
Cutting off the light, the electromotive 
force falls to a value lower than 0.0359 
volt, coming back to the original value 
after a time. In both cases the varia- 
tion is almost half the initial electro- 
motive force. These values apply to 
open circuit. 

For closed circuit the electromotive 
force has greater variations. At rest 
and in the dark the initial electromo- 
tive force (1) is lower than that of 
open circuit (I). On lighting, the elec- 
tromotive force rises to a value (2) 
and then drops to a new value (3), 
which is larger than (1). Suppressing 
the light, the electromotive force falls 
at once and reaches a value (4) lower 
than (1). Then it increases and 
reaches the initial point. 

The following experiments 
made with a pile having a positive elec- 
trode of the composition ninety-nine 
parts antimony and one part selenium ; 
the temperature at the start is 16.5 
degrees centigrade. Light from a 
Nernst lamp was thrown on the posi- 
tive electrode by a lens. The electro- 
motive force on open circuit is 0.0424 
volt in the dark. Working now on 
closed circuit, it becomes 0.0135. 
Lighting the cell, the electromotive 
force takes the value 0.0780 volt, or 
nearly six times the initial, then drops 
to a new constant value of 0.0245 volt. 
This result is explained by the rise of 
temperature of the cell. Cutting off 
the light, the electromotive force be- 
comes 0.0024 volt. The same phenom- 
ena are observed for all compositions of 
the positive electrode. 

No effect is obtained when one sub- 
stitutes tellurium or sulphur for the 
selenium. 


were 
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TEST OF A 15,000-KILOWATT 
STEAM-ENGINE-TURBINE 
UNIT. 


REMARKABLE EFFICIENCIES ARE OBTAINED . 


BY COUPLING A LOW-PRESSURE TURBINE 
TO A RECIPROCATING-ENGINE INSTALLA- 
TION. 

The recent developments ìn low- 
pressure turbine design, due in no 
small measure to the improvements in 
condenser practice, have led to re- 
markable economies when these units 
have been added to existing recipro- 
cating-steam-engine plants, especially 
when the latter have hitherto been 
operated noncondensing. A note- 
worthy contribution % the literature 
on this subject was made by H. G. 
Stott and R. J. S. Pigott in a paper 
-entitled ‘‘Test of a 15,000-Kilowatt 
Steam-Engine-Turbine Unit,’’ present- 
-ed at a meeting of the American Soci- 
ety of Mechanical Engineers, in New' 
York city. 

Instead of inserting in the paper the 
enormous accumulation of data inci- 
dent to the tests, the authors divided 
their paper into two parts. The first 
part of the paper consisted of a text 
which is substantially reproduced be- 
low. The second part included all the 
principal data acquired during the 
tests, with sufficient explanation to 
make their meaning clear without ref- 
-erence to the text. 

The tables and curve sheets were as 
follows: 

Series 4.—Engine tests made in con- 
nection with acceptance tests, and also 
later to determine best conditions for 
operation. 

Sı ries B.—Caleulations and data fur- 
nished by turbine manufacturer to de- 
termine probable results when com- 
bined with engine data in Series A. 

Serics C.—Tests on No. 1 combined 
unit. 

Nerics D.—Tests of No. 2 unit. 

Series E and F.—Tests on No. 2 com- 
bined unit. Conditions of vacuum and 
quality of steam entering the turbine 
are nearly standard, so that corrections 
are small. Several of the curves ob- 
tained by the authors from these series 
are reproduced in the following, which 
is from the text of the paper. 

During the year 1908 it became ap- 
parent that owing to the cost increas- 
ing traffic in the New York subway, it 
would be necessarv to have additional 
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power available for the winter of 1909- and Twelfth Avenues, adjacent to the 
1910. North River. It contains nine 7,500. 
The power plant of the Interborough kilowatt (maximum rating) engine 
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FIG. 1.—ELEVATION AND PART SECTION OF LOW-PRESSURE TURBINE UNIT. 
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FIG. 2.—RESULTS OF TESTS, SERIES E AND F.—VARIATION OF ENGINE WATER- 
RATE WITH ENGINE LOAD. 
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plies the subway, is located on the 
block bounded by Fifty-eighth and 
Fifty-ninth Streets, and by Eleventh 


sixty-cycle turbine units which are 
used exclusively for lighting and Sig- 
nal purposes. 
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The 7,500-kilowatt units consist of 
Manhattan-type compound Corliss en- 
gines, having two forty-two-inch hori- 


sure cylinder and vertical low-pressure 
cylinder has its connecting rod at- 
tached to the same crank, so that the 
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FIG. 3.—RESULTS OF TESTS, SERIES E AND F.—VARIATION OF TURBINE WATER-RATE WITH 
TURBINE LOAD. 
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FIG. 4.—_RESULTS OF TESTS, SERIES E AND F.—VARIATION OF ENGINE-RECEIVER PRESSURE 
AND OF TURBINE INLET PRESSURE WITH UNIT LOAD. 


unit becomes a four-cylinder sixty- 
inch-stroke compound engine with an 
overhanging crank on each side of a 


zontal high-pressure cylinders and two 
eighty-six-inch vertical low-pressure 
cylinders. Each horizontal high-pres- 
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7,0900-kilowatt (maximum rating), 11,- 
000-volt, three-phase, twenty-five-cycle 
generator. 


The generator revolving 
field is built up of riveted steel 
plates of sufficient weight to act 
as a flywheel for the two engines 
connected to it. This arrange- 
ment gives a very compact two- 


| bearing unit. The valve gear on 


the high-pressure cylinders is of 
the poppet type, and on the low- 
pressure of the Corliss double- 
ported type. 

The condensing apparatus 
consists of barometric conden- 
sers, arranged so as to be di- 
rectly attached to the low-pres- 
sure exhaust nozzles, with the 
usual compound displacement 
circulating pump and simple 
dry-vacuum pump. 

These engine and generator 
units are in general probably the 
most satisfactory large units 
ever built, as five years’ experi- 
ence with them has proved. 
Their normal economic rating is 
0,000 kilowatts, but they operate 
equally well (water rate ex- 
cepted) on 8,000 kilowatts con- 
tinuously. 

In considering the problem of 
how to get an additional supply 
of power, every available source 
was considered, but by a process 
of elimination only two distinct 
plans were left in the field. 

The electric transmission of 
power from a hydraulic plant 
was first considered, but owing 
to the high cost of a double 
transmission line from the near- 
est available water power, and 
the impossibility of getting re- 
liable service (that is, service 
having a maximum total inter- 
ruption of not more than ten 
minutes per annum) from such 
a line, further consideration of 
this plan was abandoned. 

The gas engine, while offering 
the highest thermodynamic 
efficiency at the same time re- 
quired an investment of at least 
thirty-five per cent more than an 
ordinary steam-turbine plant 
with a probable maintenance 
and operation account of from 
four to ten times that ‘of the 


steam turbine. 
The reciprocating-engine unit of the 
same type as those already installed 
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was rejected in spite of its most satis- water for boiler-feed purposes and the plant, a difference of twenty per cent. 
factory performance, on account of the ten per cent of coal, reduce the rela- Assuming that the reciprocating-en- 
high first cost and small range of eco- tive operating and maintenance gine plant is a first-classoneandhasbeen 
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VARIATION OF MEAT DISTRI- 
BUTION WITH UNIT LOAD 
CONSTANT NOZZLE Press: 


kilowatts; beyond these limits 
the water rate rises so rapidly 
as to make operation undesirable 
under this condition, except for 
a short period during peak 
loads. 

Phe choice was thus nar- 
rowed down to either the high- 
pressure steam turbine or the 
low-pressure steam turbine. 
There was sufficient space in the 
present building to accommo- 
date three 7,500-kilowatt units 
of the high-pressure type, or a 
low-pressure unit of the same 
size on each of the nine engines, 
so that the question of real es- 
tate and building were elimi- 
nated from the problem. 

The first cost of a low-pres- 
sure turbine unit is slightly 
lower than that of a high-pres- 
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but the cost of the condensing ee eee | a 
apparatus would be the same in 
VARIATION OF MCAT- DISTR ' 


both cases. The foundations BUTION WITH UNIT LOAD | 
and the steam piping in both- VARIABLE NOZZLE | 
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the first cost is concerned, would 
then be approximately the same, 
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vent better than the best recip- FIG. 6—-RESULTS OF TESTS, SERIES F.—VARIATION OF HEAT DISTRIBUTION WITH UNIT LOAP 
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‘toms of labor for operation and for charges for the steam-turbine plant to woll maintained, about twenty per “et! 
maintenance, together with the saving eighty per cent, as compared to 100 of its original cost (for engines. g'n: 
of about eighty-five per cent of the per cent for the reciprocating-engine erators and condensers) may be real: 
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ized on the old plant and so credited a debit charge for 100 per cènt of the bine; but eighty per cent of the cost of 
to the cost of the high-pressure turbine original _reciprocating-engine plant the original engine plant would have 
plant. But on the other hand, if the which it displaced. The relative in- to be charged against the high-pres- 

-q sure turbine plant, as against 
an actual increase in value (to 
the owner) of the engine by rea- 
son of its improved thermal 


VARIATION OF CFICICNCICS 
or ENGINE WITH LOAD 
A~- EFF Refd.to Rankine Cycle 


based upon the manufacturers’ 
guarantees for the low-pressure 
and high-pressure turbines, 
showed that the combined en- 
gine-turbine unit would give at 
least eight per cent better effici- 
ency than the high-pressure tur- 
bine unit, so that it was finally 
decided to place an order for 
one 7,000-kilowatt (maximum 
rating) unit, as by this means 
we would not only get an in- 
crease of 100 per cent in ca- 
pacity, but at the same time 
give the engines a new lease of 
life hy bringing them up to a 
thermal efficiency higher than 
that attained by any other type 


of steam plant. 


FIG. 7.—RESULTS OF TESTS, SERIES E AND F.—VARIATION OF EFFICIENCIES OF EN- The turbine installed (see Fig. 
| GINE WITH LOAD. 
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1) is of the vertical three-stage 
impulse type having six fixed 
nozzles and six which can be op- 
erated by hand, so as to contro) 
the back pressure on the engine, 
or the division of load between 
engine and turbine. An emer- 
geney overspeed governor, 
which trips a forty-inch butter. 
fly valve on the steam pipe con- 
necting the separator and the 
turbine and at the same time the 
eight-inch vacuum breaker on 
the condenser, is the only form 
of governor used. The footstep 
hearing, carrying the weight of 
the turbine and generator ro- 
tors, is of the usual design sup- 
plied with oìl under a pressure 
of 600 pounds per square inch 
with the usual double system of 
supply and accumulator to regu- 
late the pressure and speed of 
the oil pumps. 
The condenser contains ap- 
proximately 25,000 square feet 
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FIG, 8.>-RESULTS OF TESTS, SERIES E AND F.—VARIATION OF EFFICIENCIES OF TUR- the double two-pass system of 
BINE WITH LOAD. 


VARIATION OF EFFICIENCIES 
CF TURBINE WTH LOAD 


A:- ESF. Ref'd to Raniune Cyele 
Constant Neaszie fr. 


B:- CH. Refa to Rentune Cyele 
Verieble Nozale Pr. 


C:- Thermal EFF. Constant 
¥Var.iable N.P (Comerdent’ 


riot Well ieat Recovered. 


-Ao 


> nm ee a CO 


e A: CE ED. AE sae) 


[ss 
4 


E || 


water circulation with a thirty- 
high-pressure turbine installation is to vestments, therefore, upon this basis inchcentrifugal circulating pump having 
receive credit for the second-hand would be approximately equal for the a maximum capacity of 30,000 gallons 
value of the engines, it must also have high-pressure or the low-pressure tur- per hour. The dry vacuum pump is 
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of the single-stage type, twelve inches 
and twenty-nine inches by twenty-four 
inches, fitted with Corliss valves on 
the air cylinder. The whole conden- 
sing plant is capable of maintaining a 
vacuum within 1.1 inches of the 
barometer when condensing 150,000 
pounds of steam per hour when sup- 
plied with circulating water at 70 de- 
grees Fahrenheit. 

The electric generator is of the 
three-phase induction type, star-wound 
for 11,000 volts, 25 cycles and a speed 
of 750 revolutions per minute. The 
rotor is of the squirrel-cage type with 
bar winding connecting into common 
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it would be impossible to design 
switching apparatus which could suc- 
cessfully handle this amount of 
energy. The induction generator, on 
the other hand, is entirely dependent 
upon the synchronous apparatus for 
its excitation, and in case of a short- 
circuit on the busbars would automati- 
cally lose its excitation by the fall in 
potential on the synchronous appara- 
tus. 

The absence of fields leads to the 
simplest possible switching apparatus, 
as the induction-generator leads are 
tied in solidity through knife switches, 
which are never opened, to the main 
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FIG. 9.—DIAGRAMMATIC LAYOUT FOR TESTS, SERIES E 


busbar straps at each end. This type 
of generator was chosen as being 
specially suited to the conditions ob- 
taining in the plant. 

With nine units operating in mul- 
tiple, each one capable of giving out 
15,000 kilowatts for a short time, op- 
erating in multiple with another plant 
o! the same size, it is evident that it 
is quite possible to concentrate 270,000 
kilowatts on a short-circuit. If we 
proceed to add to this synchronous 
turbine units of 7.500 kilowatts ca- 
pacity which, owing to their inherent- 
ly better regulation and enormous 
stored energy, are capable of giving 
out at least six times their maximum 
rated capacity, the situation might 
soon become dangerous to operate, as 
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generator leads. The switchboard op- 
erator has no control whatever over 
the induction generator, and only 
knows it is present by the increased 
output on the engine generator instru- 
ments. 

The method of starting is simplicity 
itself—the exciting current is put on 
the engine generator before starting 
the engine, and then the engine is 
started, brought up to speed and syn- 
chronized in exactly the same way as 
before. While starting in this way 
the induction generator acts as a motor 
until sufficient steam passes through 
the engine to carry the turbine above 
synchronism, when it immediately be- 
comes a generator and picks up the 
load. Three of these 7,500-kilowatt 
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low-pressure turbine units have been 
installed and tests run on Nos. 1 and 
2. No. 3, having been just started, has 
not yet been tested. 

In all results, except where specially 
noted, moisture corrections are simple 
corrections, t. e., for each per cent of 
moisture only one per cent correction 
has been made. Vacuum corrections 
for the combined unit are one pound 
for each inch variation from 285 
inches when referred to 29.92 inches 
barometer. 

The net results obtained by the in. 
stallation of low-pressure turbine units 
may he summarized as follows: 
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(a) An increase of 100 per cent 12 
maximum capacity of volant. ) 

(b) An increase of 146 per cent 10 
economic capacity of plant. : 

(c) A saving of approximately * 
per cent of the condensed steam for 
return to the boilers. . 
' (d) An average improvement M 
economy of 13 per cent over the best 
high-pressure turbine results. | 

(e) An average improvement 1M 
economy of 245 per cent (between the 
limits of 7,000 kilowatts and 150% 
kilowatts) over the results obtained 
by the engine units alone. 7 

(f) An average unit thermal effici- 
eney between the limits of 6,5 kilo- 
watts and 15,500 kilowatts of 20.6 per 
cent. 
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ELEMENTS OF POWER-STATION 


DESIGN.— XV. 


UNDERGROUND TRANSMISSION, 


BY W. B. GUMP. 


Venttlation.—The ventilation of man- 
holes and duct systems in general is 
usually very poor. Little or no atten- 
tion is given to this matter, and when 
workmen are operating in these places 
the true condition is fully realized. 
Those in authority seldom bother with 
this question as long as the system is 
working, and are not apt to appreciate 
the advantage of caring for the com- 
fort of the employees or the efficiency 
to be derived from a first-class installa- 
tion. 

It is quite true that the problem of 
ventilation offers serious difficulties. 
There is no good excuse for ignoring so 
important a question, but rather a rea- 
son why close study and effort should 
he given to its solution. The usual pro- 
vision for ventilating manholes is to 
have a number of holes in the iron 
cover, allowing the heat which rises to 
escape. Where there are good sewer 
connections to take care of heavy rains 
this means of ventilating is not objec- 
tionable, except in the case of very 
large systems having heavily loaded 
cables, in which case the accumulation 
of heat is disastrous, and some form 
of forced ventilation should be adopted. 
Forced ventilation may be effected by 
using fan motors in the manholes. These 
motors could be connected with a ther- 
mostat, which would actuate the fan 
When a definite temperature was 
reached. In this way the motors would 
not be required to operate incessantly. 

Natural ventilation could he had 
through pipes leading to the sidewalk 
ahove the highest storm drain. Such 
an arrangement has the disadvantage 
of demanding special construction, and 
is consequently more costly than stand- 
ard types. It is adopted in several 
large systems. 
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Where no connection can be had to 
a sewer it is necessary to close the 
manhole with a water-tight cover. For 
this reason no ventilation is provided, 
and care must be exercised in determin- 
ing the number of cables and the load 
to be carried. Tightly closed manholes 
are to be avoided, except where such 
construction is absolutely necessary, in 
which case the number of cables in- 
stalled must be reduced considerably 
below the number otherwise permis- 
sible. 

In addition to the air in manholes 
there are gases which accumulate, and 
in case no vent is afforded explosions 
may occur. The danger of explosions 
is greatly multiplied in manholes and 
in tunnels carrying both electric cables 
and gas mains, since the gas leaking 
from these pipes will readily ignite in 


case of overheating or burning out of a 


cable, or from mere contact with live 
conductors. 

Installation of Cables.—The efficiency 
of operation and the permanency of 
electric cables depend very largely upon 
the manner in which they are installed. 
In fact, many faults, revealed after 

cables are in service, are directly attrib- 
utable to inefficient workmanship dur- 
ing installation. 

When ordering cable it is necessary 
to specify the exact lengths suitable for 
respective distances between manholes, 
allowing a certain number of feet per 
length for drawing in. One of the most 
important points to be respected is pro- 
vision against moisture. If great care 
is not exercised, especially where water 
has accumulated in ducts and man- 
holes, the eable is sure to break down 
near the ends, after being put in serv- 
ice. The precaution to be taken is to 
cut off several feet of cable (that is, the 
necessary portion to remove all mois- 
ture) before making final connections. 
If it becomes necessary to have any of 
the cables idle for a considerable time 
before being connected, the ends should 
he wiped over and made water-tight. 


In drawing in lengths of cable ex- 
ceeding about 500 feet it is customary 
to employ some form of capstan or a 
block and tackle. In very large cities 
electric trucks are employed to trans- 
port reels of cable to the manholes. 
These trucks are generally equipped 
with a windlass for drawing in the 
cable, and it may be said that this 
method of installing has proven to be 
highly satisfactory, and is cheaper than 
the other methods mentioned. This as- 
sumes, of course, that the company has 
a large business and is warranted in 
employing electric trucks. 

Where it is desired to fireproof the 
cables in manholes which are crowded 
(such as those of older construction) a 
wrapping can be given, consisting of 
asbestos strips soaked in a strong solu- 
tion of silicate of soda. This becomes 
hard when dry, and prevents the 
spreading of fire caused by a ground 
or short-circuit. For additional pro- 
tection a metallic covering may be ap- 
plied over the asbestos, in which case 
the latter may be put on dry. 

Junction Boxes and Terminals.— 
Junction boxes and services boxes should 
be made water-tight, either hy wiped 
connections or stuffing boxes. The 
former is preferable. Gaskets usually 
provided with the cast-iron boxes are 
satisfactory for the covers when the 
bolts are tightly drawn. It is best to 
locate these boxes at a point well above 
the floor of the manhole, and in a posi- 
tion which is thoroughly accessible. A 
definite system of labeling terminal 
connections and busbars is not only ad- 
visable but necessary if reliable service 
is desired. Steel punch marks afford a 
reliable means of identification of bus- 
bars and terminals, as these marks are 
more permanent than paper tags. Sub- 
stantial cloth tags can generally be 
used to advantage in identifying cables. 

It is usual in bringing cables out of 
a manhole for distribution overhead to 
carry them through iron conduit to the 
curb line, and up the pole to a distance 
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of ten to twenty feet, the cables ex- 
tending up to one of the cross arms, 
and there terminating in a pothead, 
from which the individual lines run out 
to insulators. Where pole lines are not 
used service boxes can be installed in 
the basements of respective customers’ 
installations, power being distributed 
directly from manholes. 

The cable sheaths should be effec- 
tively grounded to prevent statie in- 
duction. Where cables are supported 
directly upon iron racks it is well to 
make a good ground connection to these 
racks, for the reason that stray currents 
are apt to circulate between the cables 
When there is a difference of potential 
between racks. As it is not good prac- 
tice to carry lead-covered cables di- 
rectly in contact with iron brackets the 
protective covering over the lead sheath 
would ordinarily take care of stray cur- 
rents, A permanent ground, however, 
is advisable in nearly all installations. 

Potheads or terminal bells should be 
constructed to suit the local environ- 
ment. Those used on pole tops are us- 
ually protected from rain and moisture 
by a metal hood supported above the 
bell, and having a diameter enough 
larger than the bell to accommodate 
outgomg lines and shed all water strik- 
ing the cover. 

Manhole and Subway Transformers. 
—It is often necessary to install dis- 
tributing transformers in subways and 
manholes. The most serious danger to 
be met is that of flooding. Two precau- 
tions. at least. must be taken. The first 
is to locate the transformer above the 
floor, choosing the driest place to be 
found. The second is to provide a 
water-tight transformer. These trans- 
formers, being of the oil-filled type. are 
subject to internal pressure when over- 
loaded. due to expansion of the oil. and 
the air in the space above. Hence, 
some form of relief valve should be con- 
nected to the transformer ease to pre- 
vent abnormal pressure. 

The protection of the primary fuses 
is of vital importance, and where a sub- 
way or manhole is not perfeetly dry. 
these fuses must be amply protected 
against water. dirt and all other foreign 
matter. 


Lighting of Manholis and Subways. 


—When designing underground sys- 
tems the importance of properly light- 
ing the manholes must be considered. 
Tt is always advisable to install extra 
eonduits for lighting cireuits: The 


lighting circuits should be kept clear of 
all power circuits. In order to afford 
first-class protection to lighting circuits 
the wiring is best completely inclosed 
in iron conduit. The wiring of a man- 
hole should be carried out in the same 
manner as the lighting of any basement 
room in which provision is made against 
moisture. In too many systems this 
feature is so neglected as to greatly 
hamper facilities for proper inspection 
and repairs. 

It will generally be found feasible to 
carry the lighting conduit along the 
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der the best management, since chances 
for trouble always exist in the vicinity 
of conductors conveying electricity. 

The object which should be foremost 
in connection with an electric power 
system is to minimize these troubles. 
This can only be done by regularly in- 
specting every part of the system, clean- 
ing the manholes, and reporting por- 
tions which show any sign of trouble. 
Junction boxes, fuse boxes and all like 
portions should be opened at definite 
intervals, and thoroughly cleaned. Fre- 
quent tests should be made to determine 
the condition of cables which do not 
visibly reveal their weak points. 

All joints should be examined thor- 
oughly for excessive heat. The impor- 
tance of this part of the inspection can 


FIG. 56.—DIAGRAM OF CONNECTIONS FOR LOOP TEST. 


topmost portion of the manhole, in this’ 


way keeping the lighting circuit com- 
pletely segregated from all cables, and 
insuring proof against moisture. Switch 
and fuse boxes in manholes are to be 
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hardly be overestimated, as much of the 
trouble arising in underground systens 
is directly traceable to defective joints. 
The temperature of cables, joints and 
the various parts of the cable system 
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FIG. 6. -RECORD OF UNDERGROUND SYSTEM. 


inelosed with water-tight covers, the 
same as other parts of the wiring, re- 
gardless of location in the manhole. 
Operation and Maintenance.—When 
properly installed, underground trans- 
mission systems give less trouble than 
overhead systems, provided that these 
systems are given due care. No elec- 
trical system is entirely free from trou- 
hle, and an underground systein is sub- 
jeet to certain interruptions, even un- 


should be accurately measured. sinvt 
this will be a true indicator of the 
amount of overload, if any. 

Regular inspection may be looked 
upon as ‘‘an ounce of prevention. al- 
though, unfortunately, it is not gener 
ally so regarded. When neglect in this 
respect exists the inevitable “pound of 
cure?’ must follow, which is always 
both expensive and annoying. 

Locating Faults.—The difficulties con: 
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fronted in locating trouble in under- 
ground systems increase with their mag- 
nitude. Quite a number of methods of 
testing for faults have been employed, 
including the ‘‘loop’’ or bridge test, 
which is quite common. This test is ap- 
plicable to lines where two conductors 


are available. Where the breakdown oc- 


curs at more than one point this method 
is not satisfactory. Neither is it reliable 
when there is a high resistance at the 
point of breakdown, since the resistance 
of the fault itself is considered neg- 
ligible. : 
The method of connections are shown 
in Fig. 5, in which the equations are: 


AB AX 
BC CX 
Since CY = L—AN, the equation 
becomes | 


AB_ AN 
BC” L— AX 
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detail of the system, as originally in- 
stalled, and the extensions added from 
time to time. 

A card-index method is to be recom- 
mended as being the most simple and 
complete. Office records should be kept 
in a manner similar to that of Figs. 
6 and 7 which shows at a glance the de- 
tails of installation for a giventerritory. 
On account of the number of details in 
the way of junction boxes, service boxes, 
switches, fuses, branch blocks, ete., it 
will often simplify the records to use 
symbols, especially in recording the in- 
dividual appliances of each consumer. 
It is not the intention here to take up 
this feature at length since it deals more 
particularly with the organization than 
with the technical side. The former is 


taken up in a succeeding chapter. 
(To be Continued.) 
[Eprror's Note.—This important series of 
articles started in the ELECTRICAL REVIEW 
AND WESTERN ELECTRICIAN. September 3, 
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FIG. 7.—RECORD OF MANHOLES. 
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Under usual conditions the method 
deseribed will give satisfaction in locat- 
ing a fault within about two hundred 
feet in a distance of five miles. Since 
the trouble is more frequently in a man- 
hole than in the ducts, the exact loca- 
tion is readily determined. 

Keeping of Records.—Complete rec- 
ords are essential to the successful oper- 
ation of any underground system, not 
to mention their utility in the case of 
all other systems of electric transmis- 
sicn. These records must include every 


ALY = 


1910, and will cover every phase of central- 
station design. The treatment is elementary 
and withal practical throughout, and the 
complete series will constitute a standard 
and reliable treatise on this important 
subject. 1 

—_—_—_»-e_—_—_ 


Ohio Society to Meet at Youngstown. 

The next convention of the Ohio So- 
ciety of Mechanical, Electrical and 
Steam Engineers will be held at 
Youngstown, O., on May 18-19. This 
was decided at the Springfield meeting 
which was held recently. The follow- 
ing officers were chosen at that meet- 
ing: President, Oscar S. Rabbe, To- 
ledo; vice-president, H. L. Patterson, 
Youngstown; managers, John J. Hop- 
pes and Daniel Delaney. 
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High-Voltage Transmission in Germany. 

A 110,000-volt transmission system is 
being constructed in connection with a 
plant at Lauchhammer, Germany, in 
which three turbo-generators of 5,000- 
kilowatts capacity each are now being 
installed. This will be the highest volt- 
age used for transmission work in Eu- 
rope. The voltage will be stepped up 
from 5.500 volts by means of three- 
phase oil-cooled transformers, each hav- 
ing a capacity of 6,800 kilovolt-am- 
peres. 

The Aktien-Gesellschaft Lauchham- 
mer owns a considerable number of 
iron and steel works. Each of these 
works has until now been provided 
with an individual power plant. It was 
found that the Lauchhammer works 
lay over an extensive deposit of lignite 
and plans were provided for utilizing 
this cheap but low-grade fuel in the 
generation of electricity on a large 
enough scale so that power for the 
other works of the company could be 
supplied from the one plant. 

The final eapaecity of the plant as 
projected is about 50,000 horsepower. 
Two transmission lines, each about 
thirty-one miles, carry the high-tension 
current to substations at Groditz and 
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Economy of Long-Distance Stations. 

The following table, from the Lon- 
don Electrical Engincer, is based on the 
statistics of fifty-six German central 
stations of which fifteen supply current 
for agriculture only, eighteen for man- 
ufacturing purposes only, and the re- 
mainder for both purposes: 


Cost of Costof Yearly 
instal- instal- output; 
tion tion maxi- 


per KWH per KW mum 
Current Used— supplied. generated. load. 


For manufacturing pur- 
PS oak quae EE E aa tee $0.16 $249.40 2,445 
a 


pose 
ae acta Aue: ROOD: 97 

POSES: 4.44645 seaweeds s .39 321.60 1,770 

This shows, says our contemporary, 
the very bad position of the centers 
supplying current for agricultural pur- 
poses only in very convincing fashion. 
Five methods are to be recommended 
for improving the situation: 

(1) Making the area 
large as possible. 

(2) Obtaining the current by water- 
power, 

(3) Enlisting the sympathy or co- 
operation of public bodies. 

(4) Renunciation of profit on the 
part of credit givers. . 

(5) Turning over the concern for a 
term of years to private management. 


served as 
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Electric Vehicle Development in 
Chicago. 

Comparatively few people 
what wonderful progress in the devel- 
epment of the electrical vehicle has been 
made in the past few years. Possibly 
there has been nothing more satisfac- 
tory, from the electrical standpoint, 
than this development of the electric ve- 
hicle and power wagon for the con- 
venience of luxurious traveling and for 
the absolute hard and fast saving of 
money necessitated by the ever increas- 
ing competition of modern business con- 
ditions. In Chicago alone there are at 
present in service some 2,000 electric ve- 
hicles and all indications point to an in- 
ereasing number of installations during 
the coming year. About twenty-five of 
the most prominent mercantile establish- 
ments in Chicago are using the electric 
power wagon in preference to any other 
type for city service. 

This development is due to a number 
of things. The great improvements in 
the design and construction of the elec- 
trie vehicle have been brought forcibly 
to the attention of the public by the 
vehicle manufacturer. The marked im- 
provements in storage batteries have 
contributed immeasurably to the pres- 
ent high standing of the electric and 
the activities of storage battery manu- 
facturers has had much to due with its 
development. However, during the past 
iew years both the vehicle and battery 
manufacturers have succeeded in enlist- 
ing the co-operation of the central] sta- 
tion in the work of introducing the elec- 
tric vehicle, and wherever such co-oper- 
ation has been given, the results have 
been exceedingly encouraging. 

In Chicago, the Commonwealth Edi- 
son Company has always taken an active 
interest in the electric vehicle and the 
gratifying showing of today is perhaps 
due to its activities more than to any 
other one influence. 

The work of the Chicago Company 
has been extremely hard, it being neces- 
sary to overcome the prejudices of Chi- 
cagoans againgt the electric vehicle, 
formed a number of years ago when a 
local transportation company placed in 


realize 


ELECTRICAL 
Advertising and Selling 


service a number of electric vehicles 
which, owing to a number of grievous 
mistakes in construction, made an ex- 
ceedingly poor showing. The Common- 
wealth Edison Company at this early 
date realized the inherent advantages 
of the electrice vehicle and demonstrated 
its faith by purchasing a number of 
these vehicles, remodeling them and 
placing them in the Company’s service. 
About nine of these wagons are still in 
use. Since that time horses and wagons 
were supplanted, as rapidly as possible, 
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which are using central-station current. 
In addition there are installed through. 
out the city a large number of private 
charging stations, the combined business 
proving a very profitable off-peak load. 

The first step in the campaign was 
the issuance of a map of Chicago, show- 
ing the best automobile routes to vari- 
ous points of interest, the extensive 
boulevard system of Chicago and the rel- 
ative location of the various public 
charging stations. These roads and sta- 
tions were easily distinguishable. being 
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with electrie wagons, and today the 
Company has in operation over thirty 
electric vehicles. 

As radical a change of policy as this 
was not determined without a careful 
study of the cost of operation, this study 
having been made possible by the keep- 
ing of complete statistics for several 
years on the cost of operating the Com- 
pany ’s automobiles as well as its horses 
and horse vehicles. The results shown 
hy these statistics proved conclusively 
that a marked saving was to be made by 
the employment of electrie vehicles for 
city service. 

Having thus demonstrated to itself, 
beyond any doubt, that the electric ve- 
hicle, in addition to its many inherent 
advantages, would prove a profitable in- 
vestment for its customers, the Common- 
wealth Edison Company inaugurated an 
active campaign which is still in prog- 
ress and which as already stated has 
resulted in the placing of 2,000 electrics 
in Chicago, and the establishing of some 
sixty-five public charging stations, all of 


printed in red ink, and the map could 
be folded and conveniently carried in 
the pocket. In addition to being of 
great service to owners of cars, these 
maps indicated to prospective purchas- 
ers the convenience of the charging sta- 
tions about town. 

The Company next distributed a ‘vest 
pocket”? list of charging stations in and 
about Chicago, arranged according t0 
veographical order. These folders were 
of attractive appearance, of good lasting 
stock, and also proved convenient t0 
owners and prospective purchasers 
alike. 

Perhaps the most valuable contribu- 
tion in the campaign of the Common- 
wealth Edison Company is 8 hand- 
book on the electric vehicle which the 
Company distributed to all interested. 
This book contains a list of important 
general rules and instructions govern- 
ing the care and maintenance of the 
electric vehicle; a description of modern 
storage batteries; valuable information 
relative to the care of storage batteries; 
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descriptions of methods of keeping rec- 
ords of the performance of the battery; 
instruction as to reading meters and cal- 
culating bills for energy and other in- 
structive data along these lines. In is- 
suing these books the Company realized 
that much dissatisfaction with the elec- 
tric vehicle was due to improper care 
and handling, and the results of thus 
informing users as to the proper opera- 
tion and maintenance have been even 
greater than expected. | 

In one of the accompanying illustra- 
tions is shown the heading of a chart is- 
sued by the Commonwealth Edison 
Company which is the most recent step 
in its electric-vehicle campaign. By 
means of these charts an owner of an 
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garages, lending assistance wherever 

needed and seeing that the customers of 

the Company are well taken care of. 
e 

National Campaign for Electric Ve- 
hicle Business. 

One of the most complete and com- 
prehensive plans for the further devel- 
opment and extended use of the electric 
vehicle has just been launched under 
highly auspicious conditions, and if it 
meets with the success which seems in- 
evitable from a glance at the personnel 
of those interested, the result must be 
a very large and general increase in the 
number of electric vehicles used for 
pleasure and commercial purposes, from 
one end of this country to the other. 


Compliments of 
COMMONWEALTH EDISON COMPANY 


139 Adams Street, 


Electric Vehicle Battery Record of 
Addr 


Make of Vehic 


Telephone Raadolph 1280 


Chicago, Ill. 


No. of Cells 


HEADING OF RECORD CHART FOR ELECTRIC VEHICLES. 


electrice vehicle can keep an accurate 
record of the performance of his or her 
car for an entire month. By issuing 
such a chart the Company has succeeded 
in having many vehicle owners keep 
such a record, the result being that in 
the majority of cases the records are so 
satisfactory to the owners that the elec- 
tric vehicle is boosted and advertised in 
one of the most result-producing ways. 

In addition to the foregoing the Com- 
monwealth Edison Company publishes 
from time to time actual comparisons of 
the cost of using horse-drawn and elec- 
tric vehicles which do a great deal to- 
wards influencing: electric-vehicle busi- 
ness. 

There are two men on the staff of the 
Company who devote their entire time 
to the electric-vehicle business. One is 
a battery expert who acts as consulting 
engineer for all electric vehicle users 
and instructs them in the proper care 
and use of the battery. The other keeps 
In touch with all vehicle owners and 


The movement is under the auspices 
of the Electric Vehicle Association of 
America, which has appointed a Public- 
ity and Advertising Committee for the 
purpose indicated. 

N. F. Brady, first vice-president of 
the New York Edison Company, is the 
chairman of this Committee, which in- 
cludes in its membership the following 
men of the very highest standing and 
influence in the electric lighting indus- 
try: N. F. Brady, Samuel Insull, J. B. 
McCall, C. L. Edgar, W. W. Freeman, 
Charles R. Huntley, Alexander Dow, 
George H. Harries, Samuel Scovil, F. 
W. Frueauff, H. M. Byllesby, J. G. 
White, A. H. Ford, T. N. McCarter, 
Thomas Dolan, R. F. Pack, Arthur B. 
Lisle, Marey L. Sperry, R. M. Searle, 
John B. Miller, John A. Britton, Alten 
S. Miller, G. W. Brine. 

This committee held a meeting Satur- 
day morning, December 3, in New York, 
at which it was decided to undertake a 
publicity campaign along broad na- 
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tional lines, and that in order to make 
such a campaign effective on the scale 
contemplated, it would be necessary to 
expend a minimum of $50,000 annually 
for at least three years. The geyeral 
idea is to utilize the magazines and 
trade papers of national circulation. It 
was felt that very much more than the 
sum mentioned could be used to advan- ` 
tage, but that the amount specified was 
the least with which such a campaign 
could be inaugurated. Praetically half 
this amount was subscribed by those 
present at this meeting. 

A sub-committee was appointed to 
present the matter to all those inter- 
ested, and solicit definite subscriptions. 
This committee consists of W. W. Free- 
man, Brooklyn, chairman; Frank W. 
Frueauff, Denver; Alten S. Miller, St. 
Louis; Arthur B. Lisle, Providence, and 
R. M. Searle, Rochester. 

This sub-committee held a meeting 
immediately after the general commit- 
tee adjourned, and decided to begin at 
once the solicitation of subscriptions 
from central stations on the basis of one- 
twenty-fifth of one per cent of the gross 
income of each company. It was felt 
that this would give all the electric 
lighting companies a definite basis of 
subscription in proportion to the bene- 
fits to be received from such a campaign. 

The well founded expectation is that 
the total amount of subscriptions from 
central stations will be substantially du- 
plicated by the manufacturers and oth- 
ers interested in the sale of apparatus. 


——_—__~++#—_____- 

Meeting of Byllesby Managers. 

The second annual convention of the 
managers and department heads of H. 
M. Byllesby & Company and affiliated 
companies will be held at the Congress 
Hotel, Chicago, January 17-20 inclus- 
ive. This Company, which has 
headquarters at Chicago, operates and 
manages a considerable number of elec- 
tric, gas and street railway properties 
in the west and south. 

It is the belief of President Bylles- 
by that the annual meeting and inter- 
change of ideas among managers and 
department heads accomplishes much 
towards improving the service offered 
the public in the various cities in whieh 
‘it operates. 


— ee 
The Bohemian Academy of Sciences 


at Prague has received, by the will of 
Councillor Wiehl, the sum of $200,000 
to be used for the encouragement of 
scientific and technical-research. 


a 
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Canvassing by Telephone. 

A paper bearing this title, which was 
presented at the recent meeting of the 
Association of Edison Illuminating 
Companies by T. J. Jones, describes a 
method of increasıng revenue from ex- 
isting customers of an clectric light 
and power company and of obtaining 
new customers through the creation of 
first interest by the use of the tele- 
phone. 

A list of all prospective customers 
compiled from the telephone directory 
is made up and classified according to 
location and further divided into busi- 
ness and residence prospects. Regard- 
ing time of calling it is suggested that 
the evening between 8 and 9 is prefer- 
able, owing to the fact that the head 
of the house is generally in at that 
time and a sufficient length of time has 
elapsed after the evening meal. A spe- 
cial card on which the name and ad- 
dress of the prospect and the results 
of the call should be entered is recom- 
mended to the solicitor covering the 
territory in which the prospective cus- 
tomer is located. 

Approaching a man or woman by 
telephone should be done as tactfully 
as soliciting in person. The author of 
the method states that in the city 
where this method is used the follow- 
ing conversation has been permanently 
adopted : 

“This is Mr. , local representa- 
tive of the Company. We are 
making a canvass of your street, have 
recently added Mr. to our lines, 
and desire to know whether you care 
to consider electric service similar to 
that of your neighbor.’’ 

The results reported indicate that 
this method has been highly suecessful 
and plans are being made to ‘‘cover’’ 
a much larger number of prospective 
customers by telephone. 

—____~--@—______ 
Preparing for an Electrical Christmas. 

The Toronto Electrice Light Company, 
Toronto, Canada, is sending out an at- 
tractive little booklet containing many 
suggestions for Christmas gifts, termed 
“Turn the Switeh Gifts.” 

The list includes practically every 
domestic appliance known. Many are 
illustrated, the views demonstrating 
the conveniences of such devices. This 
method of calling the attention of its 
customers to the suitability of electrical 
devices for Christmas gifts should be 
productive of good returns. 


A Profitable Scheme. 

A fine example of decorative adver- 
tising street lighting, due to individ- 
ual enterprise, has just recently been 
installed in Brooklyn. 

Hugo Tollner, who is building a 
block of stores and apartments on Bed- 
ford Avenue, between Putnam Avenue 
and Madison Street, decided at the 
solicitation of an Edison salesman that 
it would be good policy to install a dis- 
tinctive and attractive system of street 
illumination as an advertisement for 
his property. 

The details of the installation were 
worked out between the owner and the 
sales force of the Company. The re- 
sult is shown in the illustration. The 
posts were made by the J. L. Mott Iron 
Works of New York. 

The block is 200 feet long, and six 
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standards are used. Each standard is 
equipped with five 100-watt tungsten 
lamps, with sixteen-inch opal globes. 

The resulting illumination is superb, 
and the effect can possibly be best stat- 
ed by its Inverse, t. e., the reverse side 
of the street is thrown so completely in 
the shade, that the merchants there 
have taken into immediate contempla- 
tion the installation of additional light- 
ing, Which will prevent the business all 
being done on the opposite side. 

Since this lighting has been installed, 
although Mr. Tollner’s buildings are 
not vet completed, there has been al- 
ready a 300-per-cent increase in the 
number of inquiries concerning them, 
and Mr. Tollner is so well pleased and 
satisfied with the effectiveness of this 
advertising. that he has contracted to 
have two additional standards, one on 
each of the side streets, thus complete- 
ly enclosing his property. 

The standards are installed on the 
sidewalk abutting the curb. They are 
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switched on and off by the Company in 
accordance with a definite schedule. 

The Brooklyn Edison Company has 
advertised this installation extensively 
in the local newspapers, and already a 
number of merchants in other parts of 
the city have become interested in the 
project of special decorative street il- 
luminations for their respective sec- 
tions. 

— eo 
The Philadelphia Reliability Run for 
Electrics. 

The Philadelphia Reliability Run of 
recent date, for electric pleasure cars 
was remarkable in many ways—first in 
the number of cars entered. Forty-one 
electrics of all the leading makes en- 
tered the contest, thirty-nine started. 
and thirty-six completed the run of fif- 
ty miles without delay or accident. Ten 
of these electrics were driven by ladies, 
hence it goes without saying that this 
was not a speed contest and that no 
dangerous feats were undertaken. 

The course was laid from Broad and 
Chestnut Streets, through Germantown 
and Chestnut Hill to the Wissahickon 
Drive and back through Fairmount 
Park to Overbrook and the Merion 
Cricket Club where lunch was served. 
The home trip was on an equally hilly 
course and the whole run was made a 
splendid roadability test of the electric 
pleasure carriage. Twenty-six of the 
thirty-nine cars starting made perfect 
scores. 

No prizes were awarded for speed or 
reliability but a sort of guessing Con- 
test was arranged in which each owner 
that entered a car was asked to give 
his guess as to the probable time nec- 
essary to make the trip. Two Stude- 
bakers, one Waverley and one Baker 
vehicle won the prizes. 

a 

Power Installations in Baltimore. | 

The November issue of Electri 
Power, a publication issued by the Con- 
solidated Gas & Electric Company. of 
Baltimore, in the interests of central 
station power, contains a number of 
descriptions of interesting installations 
recently made by the Company. | 

Among the industries represented iD 
these installations is an iron foundry, a 
pattern shop, a wagon factory, a spice 
factory and a paper-box factory. 

This method of informing the public 
of its work and its progress has been 
found very suecessful by the Company: 
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STREET LIGHTING BY MODERN 
ELECTRIC LAMPS. 


SOME INTERESTING COMMENTS BY AN 
ENGLISH ENGINEER. 


At the meeting of the Institution of 
Electrical Engineers held at London on 
November 24, Haydn T. Harrison read 
an important paper on ‘‘Street Light- 
ing by Modern Electric Lamps.” This 
paper was an excellent review of the 
present situation and, while particular- 
ly based on the conditions prevailing 
in England, many of which are not du- 
plicated in this country, the paper con- 
tained much of common interest to all 
electrical men who have to deal with 
street-lighting problems. An abstract 
of these portions of the paper is there- 
fore given below. 


In the very early days of electric lighting 
the streets which required increased illu- 
mination owing to their importance, were 
changed from gas to high-candlepower 
lamps. such as arc lamps: but, unfortunate- 
ly for electrical engineers, these streets 
were comparatively few in number com- 
pared to the thousands of miles of less im- 
portant streets and roads which were and 
are lighted by incandescent gas lamps. 
Moreover, the high-candlepower arc lamps 
which electrical engineers had at their dis- 
posal for competitive purposes gave their 
maximum candlepower at an angle requir- 
ing that they should be placed at a consid- 
erable height, and at a short distance apart 
When required to obtain an even illumina- 
tion, which resulted in a high cost per mile 
of lighting. The improvements connected 
with electric lamps which have taken place 
within the last two years have placed elec- 
trical engineers in a very different position, 
not only as regards large units of light, arc 
lamps being now available which give their 
maximum candlepower in the direction most 
suitable for street lighting, but also with 
small units of lights, such as tungsten 
lamps, which give over three times the 
candlepower of the carbon lamps for the 
Same consumption of energy. It was the 
advent of these efficient small units of light 
that gave electrical engineers an opportun- 
ity of competing favorably with gas for 
side-gtreet lighting, as they can be installed 
without a heavy Outlay in capital. And as 
most of the streets are sufficiently well il- 
luminated by small units a very large and 
valuable load results. 

In nearly every town and city of this 
country (England), gas, being the illumi- 
nant available at the time when the streets 
Were built, was naturally chosen for the 
purpose, and electrical engineers have 
found that in order to displace it they must 
be in a position to supply lamps of about 
the same candlepower either at an equal 
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or a lower cost, as it is often not considered 
advisable to go to the expense of scrapping 
existing posts and lanterns. I propose, 
therefore, to lay before you the figures re- 
lating to the borough of St. Marylebone, 
where the incandescent gas lamps have late- 
ly been replaced by tungsten lamps. 

In this case an outside testing authority 
intimately connected with the gas industry 
was instructed to test at random 100 street 
gas lamps in the district. The results 
showed an average for the single four-and- 
one-half-cubic-foot gas mantles of 50 candle- 
dlepower and 76.6 for the double mantles. 
It was decided that the single lamps should 
be replaced by two 115-volt 35-watt Osram 
lamps in series, and the double lamps by 
two 55-watt lamps. 

The existing gas lamp-posts and lanterns 
being the property of the Council. and hav- 
ing been maintained in good condition, it 
was decided to retain them. The light from 


‚tungsten lamps having a profile curve fa- 


vorable to street lighting it was only nec- 
essary to accentuate this by means of re- 
flectors. The use of something which 
would counteract the effect of high intrin- 
sic brilliancy of the light source on the iris 
of the eyes had proved in my experience 
a very important point. Therefore I sub- 
mitted a reflector for this purpose which 
was duly approved. This reflector, which is 
in shape similar to an inverted wedge with 
suitably curved sides, attained both the 
above objects, increasing the candlepower 
of the rays near the horizontal to nearly 
double that of the lamps only and to six 
times the vertical rays. The chief features 
of the equipment are: a large surface of 
white reflector above the lamp filaments 
with no intervening lamp caps or holders, 
thus attaining the objects mentioned above: 
anti-vibration holders to protect the lamps 
from harm due to street vibration, ‘or jars 
when switching on or off; suitable water- 
tight switches and fuses and sealing cham- 
bers of sufficiently small dimensions to go 
between the bottom of the lantern and the 
top of the post; all of which were designed 
in such a way that they could be erected at 
slight cost. The cost of converting 1,964 
lanterns and connecting them to existing 
distributors was $28,940. or an average of 
less than $15 per post. This work was 
carried through in three months at an aver- 
age of nearly 200 posts a week without in 
any way interfering with the continuity of 
supply to a single customer. The excellent 
results obtained have led to the Council de- 
ciding to convert the remaining 1,385 lan- 
terns in this district. but owing to these 
not being adjacent to existing distributors, 
new ducts and mains were necessary. 
The 1,964 lamps when lighted by gas cost 
the Council for gas, lighting, extinguishing, 
cleaning and maintenance, $44,090 per an- 
num. The gas contractors when asked for 
a revised tender reduced their price con- 
siderably, but were unable to compete with 
the tenders of the electricity department, 
which amounted to $36,750 per annum. 


As a consumer, a street lamp is very 


attractive, the load-factor is good. no ex- 
pensive meters or other apparatus are nec- 
essary, and it is not likely to have to be 
cut off owing to termination of tenancy 
or vagaries of that description. The street 


lamp acts as an advertisement to the elec- 
tricity undertaking, and the local authority 
controls its own public lighting instead of 
being in the hands of its bitterest op- 
ponent. In the case of Marylebone, not 
only were all these advantages gained, but 
a large saving—namely, $7,340 a year— 
was made in the lighting rate, the elec- 


TESTS OF MARYLEBONE STREET LAMPS. 

Can- Can- 

Replaced dle- dle- 

Candle- by Osram power power 
; power. Lamps. at 20°. at 10°. 
Single gas mantle 45 Two 35-watt 55 100 
Double gas mantle 76 Two 55-watt 78 130 
Double gas mantle 76 Two 80-watt 135 220 


Original. 


tricity undertaking benefited, and the illu- 
mination of the streets was improved. The 
tests on the gas lamps mentioned pre- 
viously are compared with tests on the 
electric lamps as shown above. As regards 
the illumination, this was, of course, in- 
creased directly in proportion to the in- 
crease of candlepower, as the position, 
height, etc., of the lamps remained the 
same. In the important thoroughfares there 
are an average of seventy-six posts to the 
mile, and in the less important streets sixty- 
five posts to the mile. 

Before leaving the subject of the Mary- 
lebone lighting, it is necessary to con- 
sider a third type of thoroughfare, 
namely, Oxford Street. With the exception 
of London and some of the more impor- 
tant towns, there are few places where it 
is necessary, or where the authorities 
could afford to illuminate any streets up 
to the degree attained in Oxford Street; 
nevertheless, it is interesting to ascertain 
the cost of illumination up to this standard 
where necessary, and also to what extent 
the present cost could be reduced by mod- 
ern appliances, At the time Oxford Street 
was changed from gas to electric lamps 
the most efficient lamp available for the 
purpose was the converging carbon flame- 
arc lamp. This lamp was therefore used. 
the globes being of the opalescent type 
recommended by the makers at that time. 
Two such lamps were erected on center 
poles where favorable. which were at dis- 
tances of nearly 200 feet: this resulted in 


-a minimum horizontal illumination of 0.11 


candle-foot; thus it will be seen that the 
cost of this type of lamp works out at 
nearly $100 per annum. 

Since that time the arc-lamp makers 
have turned their attention to altering the 
distribution of light from flame lamps in 
order to make them more suitable for 
street lighting. 

For instance, in the case of arc lighting 
it is difficult to arrange for the arc when 
erected on posts to be higher than twenty- 
five feet from the ground, and the distance 
between them is rarely less than {50 feet, 
and is sometimes as much as 300 feet, there- 
fure the light rays which reach the point 
of minimum illumination are those which 
cmanate at ten to seventeen degrees from 
the horizontal. : 

A considerable advance has been made in 
the right direction by the introduction of 
the dioptric globe; for example. if these 
dioptric globes are used»the increased il- 
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lumination is sixty per cent without appre- 
ciably increasing the cost of maintenance. 
If a clear outer globe is used the illumina- 
tion is more than doubled. 

The current at which the lamps are run 
makes far from proportionate difference, 
low-current are lamps being always much 
lower in candlepower output per watt than 
{hose taking more current, and this particu- 
larly applies to flame lamps. The vertical- 
carbon lamps, though of much higher ef- 
ficiency, are not so steady burning as the 
inclined-carbon lamps on account of the 
movement of the are. I have found in the 
street when photometering that this varia- 
tion is sometimes fifty per cent. AS regards 
globes, the absorption of these differs enor- 
mously, and the greatest care should be 
taken in their selection, the only method 
being by testing the lamps and globes under 
actual working conditions. 

While discussing highly illuminated 
streets and the use of high-candlepower 
units of light, the relative results obtained 
by the use of high-pressure gas lamps is of 
interest. Therefore I will refer to the tests 
by J. T. Morris, from which he draws the 
conclusion that the candlepower of a high- 
pressure gas lamp varied fifty per cent, de- 
pending on the quality and pressure of the 
gas. His figures show that from thirty to 
thirty-four candlepower per cubic foot of 
gas consumed per hour is a very average re- 
sult—this is when working at a pressure of 
four inches of mercury. AS my Own tests 
tend to corroborate this, I will take as an 
example.a nominal 1,500-candlepower Keith 
lamp. which gave on test between 720 and 
780 candlepower, with a consumption of 
twenty-three cubic feet per hour. This, 
when compared with a flame-are lamp giv- 
ing five candlepower per watt at two cents 
per kilowatt-hour, would have to be supplied 
with gas at fourteen cents per 1,000 cubic 
feet in order to produce the same light for 
an equal cost, and thus it is obvious that 
even high-pressure gas lamps do not com- 
pare favorably in cost with those high-can- 


dlepower electric arc lamps, which embody | 


the improvements of the last few years. 

At the beginning of this paper I referred 
to the early days of electric lighting, when 
the open-type arc lamp was the most ef- 
ficient lamp available, and was therefore 
erected in considerable numbers for light- 
ing the more important thoroughfares. This 
was the case in two districts bordering on 
Marylebone, in each of which nearly 1,000 
of these lamps were erected, and are still 
in use. In one of these districts where they 
are supplied from the mains of an electric 
supply company they are spread over nearly 
twenty-five miles of streets, the cost per 
mile of lighting being about $4,400, and the 
minimum illumination resulting in this case 
being 0.05 candle-foot. On referring to the 
Marylebone figures, where the same class of 
street is Wluminated by means of tungsten 
lamps, it will be found that a minimum il- 
lumination of 0.08 candle-foot. nearly half 
as much again, is obtained at a cost of 
$2,070 per mile, or Jess than half. In the 
other neighboring district the arc lamps are 
spread over nearly thirty-seven miles of 
streets, and are arranged to give two dif- 
ferent degrees of minimum illumination, 
vamely, in the important thoroughfares 0.012 
candle-foot, and 0.008 candle-foot in the 
lesser thoroughfares; at the prices charged 
this works out at about $2.250 and $1,750 
per mile respectively. 

These examples are sufficient to show 
that. with the exception of very important 
streets, the tungsten lamp will give a bet- 
ter result at lower cost than the ordinary 
open type of are lamps: but, of course, 
where the are Jamp has been used in the 
past, and the question of improving the il- 
Inmination and of reducing the cost is un- 
der consideration, it would be unwise to 
incur fresh capital charges by replacing the 
existing are lamps with a large number of 
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small posts and fittings, and therefore I 
propose to call your attention to Croydon, 
where this problem has been most success- 
fully dealt with. The borough electrical en- 
gineer, realizing that certain classes of road 
were not of sufficient importance to re- 
quire that higher degree of illumination ob- 
tainable by the use of flame-arec lamps, de- 
cided to try the experiment of using groups 
of tungsten lamps contained in one lantern 
fixed as high as possible from the ground. 
The improvement in the evenness of the il- 
lumination was very noticeable and the new 
form of lighting was generally approved. It 
was found that a group of three 100-watt 
Osram lamps contained in a suitably de- 
signed and constructed lantern, when 
erected twenty to twenty-three feet above 
the ground, gave a much better minimum 
and much more even illumination than the 
are lamps, with the result that nearly ten 
miles of road have already been converted 
to this system of lighting. These lanterns, 
which were the outcome of a considerable 
number of experiments and tests, carried 
out by the engineer and his assistants in 
conjunction with the writer, are designed 
to embody the same principles as the 
Marylebone fitting, namely, to have a larger 
area of white reflecting surface in very 
close proximity to the incandescent metal of 
the lamp, with the object of making the 
source of light appear large so as not to 
strain the eye in any way. And owing to 
the height at which these lamps are erected 
this white surface can be, and is designed 
to act as an efficient reflector, and does 
considerably improve the distribution of 
light by nearly doubling the candlepower at 
ten to twenty degrees from the horizontal. 
The cost per mile works out at approxi- 
mately $1,000 per annum, thus a minimum 
illumination double that of are lamps is ob- 
tained, and at slightly over half the cost. 
It is interesting to note that when these 
roads were lighted by gas mantles the min- 
imum direct illumination was 0.0036 candle- 
foot. and thus the illumination is now about 
seven times as high, the cost being about 
three times greater, 

As in many towns the open-type arc lamps 
have been installed on a series system, it 
would necessitate considerable expenditure 
of capital to replace them by the more 
efficient grouped tungsten lamps if the 
mains had to be disturbed in order to put 
in a parallel system of cables, moreover 
individual switching then becomes neces- 
sary, which slightly increases the cost. In 
order to overcome these difficulties the 
author has devised a combined lantern and 
cut-out which permits the arc lamp being 
replaced by a group of tungsten lamps, of 
which one is a spare lamp placed in a con- 
spicuous position in the globe, and comes 
into operation in the event of any of the 
other lamps failing. The usual construction 
of these lanterns is as follows: The lamps 


(nominally in circuit are placed round in a 


circle and are each connected in parallel 
through the winding of an electromagnet 
to the series mains. The spare lamp is 
placed in the center of the group at a lower 
level, and is connected through a contact 
operated by the electromagnet to the series 
mains. The electromagnet is so wound that 
when the normal lamps are lighted, and the 
current is passing through the coils in series 
with them, the magnet is not excited, but, 
in the event of a lamp failing, the balance 
of the ampere-turns is upset, and thus the 
magnet excited: attracts its armature and 
connects the spare lamp. The advantage 
of this arrangement is that the automatic 
cut-in only operates in case of failure of a 
lamp, thus the contact is rarely made, and 
the circuit is never broken at the points of 
contact. 

Among other examples of the great im- 
provement possible with modern electric 
lamps, I would like to mention Harrogate, 
where the engineer, Mr. Wilkinson, has re- 
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placed the arc lamps by four 100-candle- 
power tungsten lamps, arranged on spread- 
ing arms at a considerable height, the re- 
sult being excellent both as regards illumi- 
nation and appearance. It is interesting to 
note that at Harrogate the lamps are used 
without globes, but are provided with pris- 
matic reflectors, which leads up to the ques- 
tion of reflectors generally. It is important 
that the reflectors should be designed with 
the object of reducing the effect of glare, 
in other words, counteracting the high in- 
trinsic brilliancy of the light source. There 
are many ways of reducing the deleterious 
effect of high intrinsic brilliancy of light 
sources, without interfering with the ef. 
fiency of the light. A very ingenious method 
has lately been invented by Mr. Pragnall. 
based on the principle that nearly all light 
sources cover an appreciable area, thus by 
fixing thin sheets of metal having white 
surfaces, adjacent and radially to the light 
source, it is seen in the midst of an illumi- 
nated white surface, and not against the 
dark sky or distant surroundings, while at 
the same time practically no light is lost 
owing to the surfaces being thin and radial 
to the lamp. 

The accompanying table gives the total 
candlepower necessary to produce a mini- 
mum of illumination (horizontal) of 0.1 can- 
dle-foot with lamps spaced at different dis- 
tances aad also at two different heights. 
From this table two important features are 
very noticeable, namely, the large reduction 
in total candlepower necessary to produce 
the same minimum degree of illumination 
with small units of light placed close to- 
gether, and the effect of height of the lamps 
on horizontal illumination. It will be no- 
ticed that when the lamps are spaced at 
thirty yards only one-ninth of the total can- 
dlepower is necessary to give the same re 
sult as when they are placed 100 yards 
apart, therefore from the table of costs per 
candlepower it will be seen that unless 4 
lamp giving a very high candlepower at low 
cost be used, the closer spacing would be 
the cheaper alternative, Again, converging 
flame lamps (unless provided with dioptric 
globes) when erected at seventy yards. give 
illumination at the same cost, equal to small 
units of light placed between forty and fifty 
yards apart, provided, of course, the small 
units of light are fixed at the same height. 


CANDLEPOWER NECESSARY FOR MINIMUM 
ILLUMINATION OF 0.1 CANDLE-FOOT. 


Space Candlepower Total Candlepower 
between of Lamps. per Mile. ag 
Lamps. 12 ft. 20 ft. 12 ft. a 
Yards, high. high. high. ee 
100 Lae 8,800 wean 156,0 
40 ee 6.300 sae Lee 
80 7,390 4,539 160,000 Pu 
70 4,800 3'060 121,000 o 
60 3,140 1,950 92.000 ae 
50 1,820 1,186 63.500 ee 
40 950 620 41,500 ee 
30 400 300 23,300 Lek 


With reference to the height of lamys. 
obviously in order to obtain even ilumina 
tion they should be placed as high as pos 
sible. For instance. in Baker Street, if the 
lamps had been twenty feet high the mint 
mum horizontal illumination on the ground 
would have been 0.11 candle-foot instead 
of 0.08, or an increase of nearly fitty per 
cent, but I doubt whether the lighting con 
mittee or the public would agree that the 
illumination of the street had been improved 
fifty per cent, and am certain that there 
would be no hesitation in their choice he 
tween increasing the height of the lamps 
eight feet or increasing the candlepower 
fifty per cent, provided the increased Can: 
dlepower cost no more. This, to my mind. 
demonstrates clearly one of the objections 
to horizontal illumination as the gause of 
street lighting, for the increase in the height 
of the lamps would not in any Way increase 
the illumination of pedestrians and vehicles 
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or other vertical objects, and it is certainly 
misleading owing to the introduction of the 
cosine factor. On the other hand, the spec- 
ifying of minimum horizontal illumination 
does not encourage raising the height of 
the lamps, but, as 1 have mentioned in pre- 
vious writings, the factor of direct illumi- 
nation covers this point when the maximum 
and minimum are stated. That the differ- 
ence between the maximum and minimum 
illumination at any point of a street should 
be as small as possible is so important that 
it is gratifying to note the comparatively 
low candlepower when measured near the 
vertical of the tungsten and modern arc 
lamps, especially when the former are in 
correctly designed lanterns. For example, 
maximum illumination with the inclined- 
carbon flame lamps is as high as ten candle- 
feet in Oxford Street, with a minimum of 
0.11 candle-feet, or a diversity factor of 
ninety. In Baker Street the maximum il- 
lumination on the ground is 0.5 candle-feet, 
with a minimum of 0.08, a diversity factor 
of only six. 

The above figures call attention to the 
considerable variation in the diversity fac- 
tor of illumination. The importance of this 
factor cannot be over-rated. A. J. Sweet, 
jin his paper read before the Franklin Insti- 
tute, of Philadelphia, states that a ratio of 
maximum to minimum (illumination) of 4 
to 1 is permissible, and points out that the 
present factor more frequently falls be- 
tween 100 to 1, or even 500 to 1. For ex- 
ample, in Oxford Street, using flame-arc 
lamps, it is 99 to 1; whereas in Regent 
Street, where the same type of lamp was 
used, but with a dioptric globe, this was re- 
duced to 13 to 1. In Victoria Street, the 
latest example of gas lighting, it is 20 to 1; 
whereas in the important streets of Maryle- 
bone it is 6 to 1. In‘ both Regent Street 
and Marylebone this great advance was 
brought about by the correct use of globes 
and reflectors specially designed for the pur- 
pose. It is the possibility of using such 
globes and reflectors with electric lamps 
which gives them a great advantage over 
gas, where the dissipation of the great heat 
necessary for the efficient use of mantles 
makes the use of efficient globes and re- 
flectors a practical impossibility. 

For instance, in Victoria Street the light 
rays from the high-pressure gas lamps which 
reach the point of minimum illumination are 
only 1.5 times the power of those adjacent 
to the lamp post. In the case of the tung- 
sten lamps in Marylebone, they are six 
times the power—hence the more even il- 
lumination. It is interesting to note that if 
the latter lamps had been placed a few feet 
higher, and spaced at, say, 100 posts to the 
mile, the illumination would have been even 
throughout the street with a diversity fac- 
tor of unity. At first sight this would ap- 
pear to considerably increase the cost, but 
this is not so, as the candlepower of the 
lamps could be reduced to one-fifth without 
reducing the illumination. 

I must apologize if I have repeated too 
often examples and figures proving that 
the multiplicity of small-light units results 
in more efficient street lighting; but the 
fact that measurements and figures invaria- 
bly lead to this conclusion proves that it is 
worthy of the consideration of those who 
have to deal with street-lighting problems. 

I am aware that the average man who is 
asked to compare brilliant and powerful 
lamps with the less brilliant but increased 
number of light sources will generally vote 
in favor of the powerful light, regardless of 
the result; but the fact that the Marylebone 
lighting has given satisfaction to all con- 
cerned does prove that in the long run even 
illumination is appreciated. 

The eyesight of the present generation is 
Suffering from the indiscriminate use of 
large glaring light units, unsuitably placed. 
Therefore it is important that those who 
are called upon to illuminate streets, where 


the minimum illumination cannot exceed 0.1 
of a candle-foot, should not be tempted to 
accentuate this low figure by producing a 
few patches of bright light. 

It is noticeable that in the past the small- 
light units derived from gas have been more 
economical for outdoor lighting than those 


produced by electricity. The reverse is now - 


the case, therefore electrical engineers 
should be able to compete favorably, consid- 
ering that the light they are able to supply 
is constant, reliable, capable of correct dis- 
tribution, and easily manipulated, which 
must result in its adoption for exterior light- 
ing in the same way as it has been so gen- 
erally adopted for interior lighting. 


—_—_—_--—___- 
Street Lighting in Elmira. 

The city of Elmira, N. Y., has de- 
cided upon a new lighting installation 
for its main streets, and the new lamps 
and posts are to be ready before 


STREET STANDARD FOR ELMIRA. 


the holiday season. Tungsten-filament 
lamps are to be used, mounted upon 
ornamental posts. The design of post 
selected is shown in the accompany il- 


lustration. 
—_————__--o-——____- 


Luminous Arc Lamps in St. Louis. 

As was narrated in these columns 
about a year ago, the downtown dis- 
trict of St. Louis, Mo., is almost en- 
tirely lighted by luminous, or mag- 
netite, arc lamps mounted on orna- 
mental standards. Further extensions 
of this system have been made during 
the present year, so that now there are 
over 2,500 of these lamps in use along 
St. Louis streets. 
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Mazda Lighting at Rochester. 

Along Sibley Place, near East Ave- 
nue, in the residence district of Roch- 
ester, N. Y., twelve forty-watt Mazda 
lamps have been mounted on concrete 
columns. THe trees and shrubbery are 
quite dense in that neighborhood and 
it has been found that the new tung- 
sten lamps give a much brighter light 
and one freer from- shadows than the 
former lights. The local central-sta- 
tion company is advocating the ex- 
tension of this lighting system through- 


out the residence section. 
—— e 


Ornamental Tungsten Lighting in 
Worcester. 

The Worcester Merchants’? Associa- 
tion, of Worcester, Mass., has prepared 
a petition to the City Council for the 
ornamental lighting of the business 
streets of the city. The cost of the pro- 
posed installation, which is to com- 
prise about 200 columns carrying five 
tungsten lamps each, is estimated at 
$16,830. 

The territory proposed for the sys- 
tem is Main Street from Lincoln Square 
to Chandler Street, all of Front Street, 
Lincoln, Franklin and Washington 
Squares, around the Postoffice and City 


Hall Common. 
—_—__»-¢—_—_ 


Washington May Have Hydroelectric 
Power for Street Lighting. 

The Commissioners of Washington, 
D. C., are planning to ask Congress for 
an appropriation of money for the pre- 
liminary steps towards harnessing the 
waterpower at Great Falls, on the Po- 
tomac River, so that the streets of the 
District of Columbia could be lighted 
by a lighting plant the property of the 
taxpayers. 

A report submitted to the Commis- 
sioners states that electrical power can 
easily be transmitted from Great Falls 
to Washington; that*there can be con- 
structed at reasonable cost a power 
canal around the falls and a power 
plant below them; that there are avail- 
able at the lowest stages of the river 
6,395 horsepower without storage of 
water above the falls in the Seneca 
reach of the river and 8,648 horsepow- 
er with such storage, while only 4,458 
horsepower is required for the present 
lighting purposes, and therefore it is 
entirely feasible to use the waterpower 
of the Potomac at Great Falls for the 
purpose of lighting the public build- 
ings, grounds and streets of the Dis- 
trict of Columbia. 
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THE VALUE OF A PARTY-LINE 
LOCK-OUT SYSTEM IN REDUC- 
ING DEPRECIATION OF 
TELEPHONE EX- 
CHANGES. 


BY W. J. MISKELLA. 


Analogous to the present discussions 
that are being waged by those con- 
nected with the financial side of public- 
service corporations and others, on 
methods of caring for and handling de- 
preciation, it seems that descriptions of 
new devices and of systems that will 
reduce first costs or the amount of 
equipment to be maintained, and con- 
sequently depreciation values, are 
timely. 

There is much to be said on deprecia- 
tion, particularly of electrical appara- 
tus, due to decrepitude and obso- 
lescence because of the radical and nu- 
merous improvements that are being 
made day by day in this ripe age of 
amazing electrical invention. It has 
been assumed, and, no doubt correctly, 
that the bulk of these inventions refer 
to improvements on old inventions and 
ideas, which in a great many cases cre- 
ate success out of an arrangement 
which would otherwise be a rank fail- 
ure. 
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ter is one entirely separate from so- 
called maintenance expenses, for the 
reason that a certain equipment may be 
maintained up to a certain limit, yet 
finally will have to be thrown away on 
account of decrepitude and on account 
of being past the scope of the mainte- 
nance department. 

The reader may wonder what this 
preamble has to do with a discussion 
of new devices for a telephone ex- 
change; but if a sweeping reduction of 
maintenance charges can be made, it is 
evident that the advocated depreciation 
funds, which are so closely related to 
maintenance funds, will be less in their 
total amount on a particular plant if 
the amount of equipment to be main- 
tained in this plant be radically re- 
duced. 

No better example can be cited of an 
arrangement whereby maintenance 
costs in a telephone exchange can be 
radically reduced than the recent per- 
fection of a party-line lock-out system. 
There have been improvements in me- 
ehanical apparatus which tend to in- 
crease the output of plants and reduce 
the complication of devices; but, to the 
knowledge of the writer no more im- 
portant advance has been made, since 
the inauguration of trunking systems, 
in the interest of decreasing the pres- 


The argument in favor of establish- ent and required amount of dead, in- 


ing some sort of a fund or means of 
providing money for the purchase and 
replacement of apparatus and equip- 
ment that will eventually become worn 
out and unfit for service is well taken 
and it is unquestionably true that many 
small corporations are unknowingly 
making themselves believe that their 
earnings are a certain definite amount ; 
while, as a matter of fact, they would 
not dare to pay a yearly dividend so 
large as they have been paying were 
they brought to realize that they will at 
some future time be called upon to 
actually replace a given equipment; 
the failure to provide the money for 
which is almost sure to lead to disaster. 

It must he understood that the mat- 


animate line and pole equipment, than 
the perfection of the successful party- 
line lock-out system. 

First came the single central office 
with all the lines in a city emanating 
therefrom, but the complications that 
occurred in the extension of this sys- 
tem led to the establishment of local 
exchanges and the development of 
trunking systems, connecting the local 
offices in each city, which we will have 
to concede saved the companies miles 
upon miles of line material, and conse- 
quently many dollars in maintenance 
costs; and, in short, permitted the tele- 
phone system to develop into one of 
the greatest institutions for communi- 
cation in the country. 
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The trunking system, however, did 
not affect the material and equipment 
of the lines emanating from the local 
exchanges or the exchanges in cities 
not large enough to require trunking 
systems, and it was not until the urg- 
ent demands for the wide extension of 
rural or farmers’ lines that the inven- 
tive telephone geniuses were driven to 
perfect a party-line lock-out system 
which would not turn out to be a make- 
shift or an extra load on the mainte- 
nance department of the company that 
was unfortunate enough to be bur- 
dened with such a system in one of the 
original forms. 

Without the party line, rural terri- 
tory, as an important factor and branch 
of the telephone business, would be al- 
most out of the question, and without 
the successful party-line lock-out sys- 
tem the extension of farmers’ lines 
would be very limited. This means 
that in order to connect additional par- 
ties. additional line equipment would 
have to be provided, calling for a large 
investment of capital. With a party- 
line lock-out system increased divi- 
dends are made possible, not alone be- 
cause of the shorter time required for 
making connections; not alone by the 
saving that is inaugurated in the main- 
tenance department, but due to the fact 
that this system makes it possible to re- 
duce the cost of rental to the subseriber 
and thereby enables the company t° 
successfully solicit those customers who 
would otherwise fail to subscribe. 

A successful party-line lock-out s¥s 
tem means that the subscribers thereon 
are accorded absolutely individual 
service, just the same as on a private 
line, so far as talking is concerned. the 
only difference being that they are com: 
pelled to wait occasionally for à few 
minutes to get the line, but this incon- 
venience is reduced to a minimum by 
the display of a red signal at each of 
the other stations on the line while the 
one is using the line. Therefore. the 
party is not inconvenienced to the Di 
teni of having to try the line with his 
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receiver every few minutes until he 
finally gets his call through. This is a 
very clever innovation upon which the 
makers of lock-out systems are to be 
congratulated. The writer is aware 
that some years ago there were defects 
in this display-signal arrangement 
which would permit, and often cause, 
a false signal to be displayed, but he 
is certain that any cause for anxiety on 
this point has now been absolutely re- 
moved in the latest products. The per- 
son who is inclined to fear that he may 
be locked out at some time, in case of 
emergency, may be assured that the in- 
ventors have not overlooked this im- 
portant fact and have provided for his 
convenience an arrangement whereby 
he may signal the central operator over 
the ringing circuit. Upon the receipt 
of such a signal the operator will imme- 


diately come in and interrupt the con- 


versation that is in progress and obtain 
from the speakers permission for the 
third party to use the line, temporarily. 

The inventors have also not over- 
looked the fact that this signal may be 
used maliciously and that there may 
be times when one of the subscribers on 
a party line would do anything in his 
power to interrupt or interfere with the 
conversation of his neighbor, for whom 
he may have a dislike, so they have 
arranged the circuit in such a way that 
any or all of the locked-out subscribers 
could even go so’ far as to tear out 
their individual telephones and work 
the emergency signal to their heart’s 
content, but it would not be possible for 
them to interrupt the conversation that 
is being carried on. In fact, nothing 
short of cutting the main line would 
interfere with the conversation then in 
progress. | 

The statement has been made that 
the cost of service to the subscriber is 
reduced by the use of a party-line lock- 
out system and this statement may re- 
quire a little explanation. 

We will suppose that a telephone 
company located in a small city is now 
charging $1.00 per month for four- 
party service and $2.00 per month for 
private service. A reasonable charge 
for lock-out service would be $1.50. It 
would appeal to the $1.00 party-line 
man, for he would readily agree that 
fifty cents more per month for private 
service would be well worth the money. 
On the other hand, the man on the pri- 
vate line would recognize that the value 
of the lock-out service would be on a 
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par with private service and would be 
willing to come in on that, instead of 
keeping his private line. Such a 
change might be desirable, as in the 
case of regrouping lines in outlying dis- 
tricts, as will be described below. Cer- 
tainly the telephone company would be 
able to increase its number of subscrib- 
ers due to the fact that private-line 
service could be obtained at a lower 
figure. 

We will suppose that a magneto ex- 
change receives several orders for pri- 
vate-line telephones, in an outlying dis- 
trict of their territory, where the feed- 
ers are not laid to supply the service 
called for. Obviously the telephone 
company wili not lock favorably upon 
the proposition of laying new feeders 
for these subscribers and would under 
ordinary circumstances file the applica- 
tion and attempt to care for it at some 
future day, thereby losing the benefit 
of an immediate cash remuneration, and 
in a great many cases failing to ever 
fill the orders. 

Think of the boom that party-line 
lock-out system would be in such a casce. 
Instead of turning down the orders for 
telephones in this remote district, the 
telephone company would immediately 
get hold of some of the subscribers in 
the supposed locality and get them to 
agree to accept a party-line lock-out tel- 
ephone, which maybe in some ease 
would have only two subscribers on it. 
Naturally the subscribers would be 
willing to agree and the telephone com- 
pany would use their line for a feeder 
and run a pair of wires over to the new 
subscriber’s house and the company 
would thereby increase its income im- 
mediately. But this is not all. If there 
should be a still further demand for 
new telephones in this supposed dis- 
trict, the telephone company could use 
this single pair of feeders to supply the 
demand up to:as many as twenty tele- 
phones. 

The working of these systems in their 
latest forms is especially pleasing. The 
rings are just as clear and pronounced 
on the far end of the line as they are on 
the near end. The cumbersome code- 
ringing system may be thrown out, be- 
cause the lock-out system provides per- 
fect individual ringing. Tne operator 
has the power to ring two or a number 
of subscribers simultaneously and this 
feature becomes quite valuable at times. 
For example, in the delivery of weather 
reports to farmers. 
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It is also interesting to note that these 
devices are now manufactured in com- 
pact form, so that it is not necessary to 


-= purchase complete lock-out telephones. 


The substation device is small and may 
be attached to any bridging telephone 
of standard make. The controlling and 
calling device is even more compact 
than the substation device and may be 
connected to any vord circuit in series 
with the cord, this connection, of 
course, being done on the cord-shelf. 

As stated above, the demand for 
tarmers’ lines caused this system to be 
perfected to a fine degree and the 
farmers’ are the ones who are going 
to gain the most benefits. 

The same kind of energy and appli- 
cation that has made possible the adap- 
tability of this feature to magneto lines 
bids fair to soon do just as much for 
the central-battery installation. In 
fact, the writer is informed by one of 
the manufacturers that the lock-out 
system applicable to central-battery 
equipments has already been success- 
fully demonstrated and satisfactorily 
meets a rigid test in service. 

—_—__—»--@__- 
Wireless Society of Massachusetts In- 
stitute. 

The aims and scope of the Wireless 
Society of Massachusetts Institute of 
Technology, which held its first meet- 
ing of the school year recently at Bos- 
ton, were the subjects of a recent ac- 
count appearing in The Tech, the offi- 
cial paper of that school. 

This society, which has for its objeet 
the study of wireless apparatus, as well 
as the practical operation of it, admits 
any student to membership, the only 
requirement being that he shall be in- 
terested in the subject. All members 
are to be given practice in both send- 
ing and receiving and it is expected 
that some will engage in experimental 
work. 

In addition to the set of standard re- 
celving instruments, and the antennae, 
which are said to be the best in the vi- 
cinity of Boston (with the exception of 
those at the Navy Yard), the society 


‘also has considerable other apparatus. 


Two miniature stations are to be in- 
stalled and members stationed there 
for practice in sending and receiving. 
With the practice obtained in this way, 
and with the experience gained from 
the construction of apparatus, it is be- 
lieved that the work of the society will 
be very profitable to its members. 
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Is a Rational Basis Possible for Tele- 
phone Rates? 


In a paper with this title read at the 
meeting of the National Municipal 
League at Buffalo, N. Y., November 15, 
Prof. D. C. Jackson gave an affirmative 
answer. and showed upon what basis the 
problem should be attacked. A com- 
pany selling service has, for psycholog- 
ical reasons, a more complex problem 
than one selling a commodity, such as 
gas. Since telephone companies must 
supply a wide range of service, custom- 
ers must be grouped according to their 
requirements, and each group must 
bring in revenue necessary to operate 
its service. The subscribers must be 
associated into such groups that in each 
group a large proportion of the sub- 
scribers are self-sustaining. These two 
requisites are commonly neglected. 
Reference was made to the investiga- 
tions carried on in New York, Chicago, 
New Orleans and Baltimore, and the 
studies of commissions in Los Angeles, 
Massachusetts and Wisconsin. 

The ideal method of charging is for 
each customer to pay in proportion to 
the service he receives, measured in 
quantity and quality. The revenues 
should cover all legitimate expenses, 
including return on the investment, and 
rates should raise only enough revenue 
for this purpose. To put the rates on a 
rational basis, there must be better rea- 
sons than the mere judgment of offi- 
cials, for the differences between the 
charges for different classes of service. 
These differences now rest mostly on 
expendienecy and what the traffic will 
bear. To improve on this, it 1s neces- 
sary to have statistical information of 
the traffic of each class of subscribers, 
the investment necessary to supply it, 
the expenses for operation and mainte- 
nance due to this traffic, ete. Interest, 
depreciation and maintenance should 
not be apportioned among the classes 
of service in direct ratio to the number 
of subscribers in each class, but with 
consideration also to the character of 
plant required and the amount of 
trafic. Two elements enter into the 
annual cost for a subseriber entailed by 
investment, readiness to serve and 
amount of service required, since the 
latter affects the design of plant. Other 
items entering the annual cost are oper- 
ation, depreciation and general ex- 
penses, the latter including taxes, re- 
pairs, superintendence, advertising and 
general administration. 


The reasonableness uf rates is deter- 
mined by the effectiveness and sim- 
plicity with which the schedule class- 
ifies the customers and the certainty 
with which the rates secure from each 
class the operating cost of its service, 
and a return on the investment. It is 
a question of public policy whether a 
company should be privileged to take 
a greater return on the investment from 
one class than from another. 

—eo 
Telephone Apparatus for Notre Dame. 

The Western Electric Company re- 
cently donated to the Electrical En- 
gineering School of Notre Dame Uni- 
versity, for laboratory use, several com- 
plete sets of intercommunicating tele- 
phone apparatus. One type of central- 
energy outfit has been installed for 
some time in the telephone laboratory, 
but this form of intercommunicating 
device is entirely new and includes the 
latest improvements. The intercom- 
municating telephones were assembled 
at the factory and have already been 
installed in Science Hall, where they 
are available, not only for student pur- 
poses, but afford also telephonic com- 
munication between different parts of 
the building. 

The same company has also contrib- 
uted a number of subscribers’ sets of 
the ordinary central-energy type, also 
all the parts of the switchboard, each 
part being mounted on a separate base 
provided with binding-posts, so that 
when they are assembled in the same 
order as in a commercial switchboard 
an incoming call may be traced through 
all the parts required for indicating it, 
and the connections for one subscriber 
to another may be studied in detail. 

————__»--@—___ 
Damages for Lost Telegram. 

In a decision of United States Su- 
preme Court handed down on Novem- 
ber 28, a telegraph company is held lia- 
ble for damages incurred through the 
loss of a telegram. Because the West- 
ern Union Telegraph Company failed 
to transmit a message from Detroit, 
Mich., to Kansas City, Mo., after ac- 
cepting it, the Company was held lia- 
ble for more than $300 damages. The 
Company received forty cents to send 
the message. 

The Commercial Milling Company, of 
Detroit, gave the message there to be 
delivered to a grain elevator company 
in Kansas City. The message got as 
far as Chicago, where it was lost. Asa 
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result the Detroit company claimed it 
had been damaged $2,000 by the failure 
to make a purchase of wheat. 

The message was written on a tele. 
graph blank, which contained an agree- 
ment that in case of non-delivery the 
telegraph company would be liable only 
for the amount received for sending 
the message. The trial court awarded 
a judgment of several hundred dollars 
in favor of the milling company, hold- 
ing that the contract was invalid be- 
cause it was in conflict with a state 
law. The Supreme Court sustained this 
finding. 

— eoe 

Charlotte Electrical Properties Sold. 

The signing of preliminary papers. 
November 26, for the formal transfer 
of the large holdings of the Charlotte 
Electric Street Railway Company and 


. the Charlotte Gas and Electric Com- 


pany to the Southern Power Company 
interests, and the sub-corporation, the 
Charlotte Power Company, marks the 
passing into new hands of one of the 
most extensive electrical properties in 
the entire South. 

The price involved is strictly with- 
held by the promoters, but it is vari- 
ously estimated at from $1,000,000 to 
$2,000,000. The two properties sold, 
commonly known as the 4 C’s Com- 
pany, include about twenty-five miles 
of street railway system, much of which 
is double-tracked, a large gas plant and 
also many hundred lighting and power 
contracts, all of which will pass into 
the hands of the Southern Power Com- 
pany and Charlotte Power Company on 
January 1, 1911. 

The new merger will give to the 
Southern Power Company not only the 
Charlotte Company’s numerous hydro- 
electric developments in the South. hut 
the street-railway and light and power 
systems in Charlotte, Anderson. 5. Ci 
and Greenville, S. C., the two last 
named having been bought in during 
the past fifteen months. 

a wy caer 

Wireless Equipment Compulsory. 

A cable dispatch from Vienna dated 
November 28 states that the Austrian 
Government has ordered all Austra? 
merchant vessels carrying passenger 
from Austrian ports to places beyond 
the Mediterranean Sea to be equip 
with wireless apparatus having a mN! 
mum range of 100 miles and capabl 
of communication with ships and coast 
stations. 
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Electric Motors in the Clothing In- 
dustry. 

The application of electric motors has 
become so general that it is not now 
surprising to find them anywhere. Un- 
fortunately. their application to the 
manufacture of clothing was held back, 
and up to a few vears ago electric 
motors were little used in that indus- 
try. 

There have been many reasons ad- 
vanced for this, some contending that 
the manufacturers of electrice motors 
were too busy supplying the demand of 
the large mechanical manufacturing 
plants, others that the clothing manu- 
facturers had thought them expensive. 


FIG. 1. -MOTOR DRIVING SEWING MACHINES. 


In any case, the fact remains that only 
in recent years have electric motors 
been used to any extent. 

In factories the electrical distribu- 
tion of power has almost entirely dis- 
placed the long line shaft and enorm- 
ous belts, and today machines and tools 
each have their individual motors. The 
reasons for this general use are many 
and varied. Perhaps the most import- 
ant are flexibility, convenience and 
economy. The ability to place machines 
Just where they are needed, regardless 
of the location of the power plant; the 
elimination of overhead obstructions, 
such as belts, shafting and pulleys; 


greater cleanliness; better conditions ' 
for employees through the reduction of | 


dust and improvement in illumination: 
greater reliability; ability to control 
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the speed of individual motors; ability 
to operate part of a plant economically 
Without having to run idle shafting in 
other parts and reduced noise are some 
of the advantages of motor drives. 

All of these will apply to the eloth- 
ing industry, particularly that affect- 
ing the emplovees, for it is a well known 
fact that clothing shops are of neces- 
sity crowded and everything which will 
aid in giving workmen more air, light 
and comfort will soon pay for itself 
in inereased production alone. 

The photographs shown here illus- 
trate the two principal forms of elece- 
tric motor drives, one a group drive, 
the other an individual motor drive. 


Each has its advantages, and both are 
extensively used. 

For driving sewing machines per- 
haps the most economical method of 
operation is to run a dozen or more 
machines from a shaft under the work- 
ing table. Each individual machine, 
however, is under the control of the 
operator, 

In Fig. 1 a two-horsepower motor is 
shown driving twelve machines. This 
motor also drives a blower for six gas 
irons and could, if necessary, easily 
drive a half-dozen or more machines. 
To start the machine the operator 
presses his foot on the treadle; to stop 
it he releases the pressure, and the ma- 
chine stops instantly. 

In some shops each sewing machine 
is individually driven, but while this 
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has the advantage of the motor run- 
ning only when the machine is in ope- 
ration, the increase in the investment 
in most cases more than makes up for 
the saving in power, and this form of 
installation is not, therefore, economi- 
eal. 

In the cloth shrinking department 
of Marks Arnheim, custom tailors of 
New York city, one finds an excellent 
example of individual electric motor 
drives. The motor equipment of this 
establishment, which is one of the few 
custom tailoring houses in New York 
that shrinks its own cloth, consists of 
two small motors. 

- In Fig. 2 is shown an illustration of 


FIG. 2. -MOTOR DRIVING CLOTH-FOLDING MACHINE. 


a one-horsepower electric motor con- 
nected to a ecloth-folding machine. 
The other motor is a three-horsepower 
of the same type and is used to run a 
hydraulic press, one edge of which can 
be seen in the cut. 

The cloth is first shrunk, then placed 
in the hydraulic press, when all the 
water is squeezed from it; afterwards 
it is thoroughly dried. When dry it 
is run through the folding machine 
and it is then ready for cutting. 

The motors are connected to both the 
folding machine and the hydraulic 
press by belts, and each motor and ma- 
ehine makes a complete unit in itself. 
In this way each machine can be start- 
ed and stopped at will, and power is 
used only when the machine is actually 
doing work. 
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Motors Prove Very Suitable in Voca- 
tional School. 

- The accompanying pictures were tak- 
en in a woodworking shop that is a 
model of its kind. The shop is part of 
the Vocational School for Boys, New 
York city. The various machines are 
driven by individual electric motors, a 
method that absolutely safeguards the 
boys against the mishaps that occur so 
frequently in shops where long belts 
and line shafts are present. 

The illustrations show how well elec- 
tric motors lend themselves to a layout 
of machinery that precludes acci- 
dents. Of course, besides the safety 
afforded, the-motors are very econom- 
ical in their operation, and greatly add 
to the convenience of the students. 
Furthermore, if any of the boys are 
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devote most of their time to it. Those 
boys who have not decided: on any spe- 
cial work are permitted and required 
to take several lines of trade work. 
The instructors then advise the boys 
intelligently and guide them to a 
wise choice. After this has been done, 
the pupils devote their time to the 
trade selected. All the instruction is 
individual, although the boys work in 
groups. There are no regular ‘‘class- 
es,” as the term is ordinarily used. 
Each boy is a unit, and he progresses 
as rapidly as his ability will permit. 
The following vocational courses are 
offered: Wood work, metal work, 
printing, bookbinding. The divisions 
of woodworking covered are: House 
carpentry and construction, cabinet 
making and bench work, wood turning, 
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Mine Locomotives and Hoisting. 

At the last meeting of the Pittsburg 
Section of the American Institute of 
Electrical Engineers papers were de- 
livered on *‘ Mine Locomotives,” by G. 
M. Eaton and on ‘‘Hoisting”’ by W. 
Svkes. Many slides were shown illus- 


trating the different types of locomo-. 


tives and the varied service for which 
they are used. The use of driving rods 
for reducing the number of motors and 
increasing tractive effort, is coming in- 
to general use. Steel frames instead of 
cast iron, by the more open construc- 
tion, make repairs more convenient as 
well as make possible lighter weight, 
when this is desirable. Gears are found 
to wear longer without gear cases than 
with them, due to the fact that when 
the cases are opened in the repair shop 
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particularly ambitious and desire to 
work outside of the scheduled hours 
they can very easily utilize any one of 
the machines without requesting that 
the whole equipment be put into oper- 
ation. 

The Vocation School for Boys is in- 
tended for boys who desire an educa- 
tion that will prepare them for indus- 
trial work as distinguished from office 
work. Pupils are afforded an oppor- 
tunity to learn the elements of a trade, 
and to study architectural, freehand 
and mechanical drawing, while con- 
tinuing their general education along 
lines that will best fit in with this work. 
Everything necessary for the work is 
supplied by the school; there are no 
charges of any kind. The course is de- 
signed to cover one year or two years 
of work. 

The boys who know definitely just 
what trade they want to follow, are 
permitted to start at that work, and 


pattern making in wood, and the use 
of wood-milling machinery. 

The woodworking machinery includes 
two rip and cut-off saws, a universal 
saw, a four-roll single cylinder cabinet 
surfacer, a hand planer and jointer, a 
jig saw, and a knife grinder. Most of 
this was made by the Oliver Machinery 
Company, Grand Rapids, Mich. 

The motors are of the induction type 
und operate at 1,700 revolutions per 
minute on 220-volt, two phase, sixty- 
eyele central-station energy. The mo- 
tors are of Westinghouse manufacture. 

— eo 

Electric Pumps for Eiffel Tower. 

The steam-driven pumping plant of 
the Eiffel Tower in Paris, France, is 
now for sale, as a contract for a new 
equipment of electrically driven pumps 
has already been closed. Curiously 
enough the same firm which supplied 
the original steam pumps will also in- 
stall the electric pumps. 


‘it does at the bottom. 
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they cannot be reassembled tightly, aud 
thus catch and hold the grit. 

The greatest refinements in desig 
of hoisting machinery are necessary 
only where power is comparatively ex- 
pensive. A system has been designed 


similar to that used for rolling 
mills, that is, using a tlywheel 
with a motor-generator set. In this 


case the control is by means of the gen- 
erator field. Besides being much less 
wasteful of power than rheostatie eon- 
trol, it is possible to regulate the speed 
of the hoist much more accurately, par- 
ticularly at low speeds as wheu in- 
specting the ropes, ete. In very deep 
mines, the weight of the rope beeomes 
an important factor. This cannot he 
taken eare of by a counterweight sine" 
the weight of the rope acts in the op- 


posite direction at the top from what 
This Is some- 
times taken care of by the use of ar 


endless rope, it thus being completely 
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counterbalanced at all times. Hoisting 
plants are often of large size, one being 

of 4,000-horsepower ca- 
A plant of 2,000-horsepower 
uses rheostatic 


mentioned 
pacity. 
was mentioned which 
control of the motor. 
eee T 
Electricity in Marquette Range Mines. 
Wherever such change will make for 
economy, electricity 1s to displace steam 
ut the Marquette range mines of the 
Cleveland Cliffs [ron Company, the big- 
gest operator in that Michigan district. 
Hoisting plants, air compressors. 
pumps, crushing plants and trams are 
all to be operated by electrical power. 


The transformation has already been in | 


progress a number of months and it will 
be two or three years before the work 
is completed. Until such time as a big 
water power is developed—this in it- 
self more than a million dollar project 
—the power will be furnished by two 
generating stations served by steam. 
One of these is at the Maas mine at Ne- 
gaunee, and the other in the Swanzey 
field, twenty miles south of Negauneec. 
The capacity of each of these stations 
is 1,500 kilowatts. The power is con- 
veyed to the various mines by trans- 
mission lines carried for miles on steel 
towers imbedded in concrete. 

While the cost of installing the trans- 
mission stations and the various auxil- 
lary plants and that of the other work. 
in connection with the project, will ag- 
gregate a very large sum, there even- 
tually will be an important saving in 
fuel and labor. Many boilers will go 
out of commission and the present 
heavy coal bills will be cut to small fig- 
ures. Electrical power is already being 
furnished to the Maas and Negaunee 
mines at Negaunee, the Cleveland Lake 
and Cliffs shaft at Ishpeming, the North 
Lake and Barnes west of there and the 
Austin, Princeton and Smith, in the 
Swanzey region, as well as to the prin- 
cipal shops of the company.—The Min- 
ng World. 

~e 
Electric Power for Coal Mine. 

The Independent Coal & Coke Com- 
pany, Kenilworth, Utah, has started 
the erection of a waterpower plant on 
the Price River, which will supply cur- 
rent to the Company’s Mines, four 
miles distant. ` 

When the plant is in operation it is 
stated that the Company will estab- 
lish a system of discharging blast shots 
by means of electricity. 


`~ New York Subway Problem. 

A lack of agreement is conspicu- 
ous in the ideas which have been 
brought out in connection with pro- 
posals for the extensions of the sub- 
way system in New York City. 

The city proposes to build and own 
the new subways and lease them to op- 
erating companies for use. Bids have 
been asked for construction according 
to plans prepared by the Publie Service 
Commission, and a proposal has been 
made by W. G. McAdoo, of the Hud- 
son & Manhattan Railroad . Company, 
for the operation of an electric system. 
Under date of December 3 Mr. McAdoo 
has again written to the Commission 
stating that the offer will be withdrawn 
unless accepted by December 15. 

In our Commission News last week, 
a letter from Frank J. Sprague to the 
Commission was abstracted, in which 
was discussed the features which 
should be embodied in any agreement 
made by the City for the operation of 
the subways. Speaking further on this 


subject recently, Mr. Sprague said: 


“Mr. McAdoo and I do not agree on the 
ultimate cost of a system as laid out by the 
Public Service Commission and what I think 
would be an entirely satisfactory outlay. ] 
object to the increase of more than thirty 
per cent in the size of the tunnels to accom- 
modate the suburban trains of a foreign 
corporation, although I admit some increase 
8 necessary above the present Interborough 
dimensions to provide for better track lay- 
ing, 

“I also am not in accord with the com- 
miscicn on the reservoir arrangement of 
their principal express stations for both ex- 
press and local tracks, which not only in- 
creases the cost of these stations them- 
selves, but adds a very material amount of 
trackage. 

“I am in full accord with the general prin- 
ciple of city ownership of subways, a pro- 
gressive construction with city funds on 
competitive bidding, under time forfeiture 
and premium contracts, with an operative 
lease to that responsible bidder who shall 
offer the maximum of return, such operator 
to be under the supervision of competent 
public authority.” 


Mr. Sprague figures out that instead 


of the triborough system costing, ex- 


clusive of equipment, $147,500,000, as 
stated recently by the chairman of the 
Publie Service Commission,’ the total 
construction cost will be in the neigh- 
borhood of $203,600,000, all of which, 
he said, with the exception of about 
$3,600,000, must be from city funds. In 
addition, he said, the cost of equipment 
necessary for operation would amount 
to nearly $42,000,000 which, with the 
$3,600,000, must be supplied from pri- 
vate sources. 

At request of Mayor Gaynor, A. Bar- 
ton Hepburn, president of the Chamber 
of Commerce, and Henry R. Town, pres- 
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ident of the Merchants’ Association, 
have appointed a committee to investi- 
gate the subway problem. . 

On December 5 the Interborough 
Rapid Transit Company submitted to 
the Publie Service Commission a pro- 
posal covering the construction and op- 
eration of more subway extensions in 
Manhattan, the Bronx and Brooklyn 
than any thus far received by the pub- 
lie authorities, and on terms much 
more liberal than any that the Inter- 
borough has before offered. 

Coupled with this physical scope of 
the Interborough’s offer, there is the 
general proposal of a five-cent fare 
over the entire system and its exten- 
sions. In addition the ' Company 
agrees to have the terms of both its 
present leases readjusted so that its 
lease on the entire system shall expire 
in forty-nine years from the beginning 
of operation on all the extensions. 

As further strengthening the posi- 
tion of the city in respeet to the uni- 
fied system which the Interborough 
lays out, that company agrees to ac- 
cept as to all the extensions to be built 
or Operated the ten-year indeterminate 
feature which was inserted in the law 
at the last session of the legislature. 

The third vital concession by the In- 
terborough is the agreement to oper- 
ate any future extensions of the Sub- 
way which the authorities may decide 
to build. l 

The city is to receive the entire net 
profits of the system for five years 
after it starts operation and divide net 
profits half and half thereafter. From 
the city the Interborough asks that 
$53,000,000 be put into the project, .to 
which the Interborough proposes to 
add $75,000,000, exclusive of the $30,- 
000,000 which it has already agreed to 
put up for the elevated third tracking 
in Manhattan and elevated extensions 
in the Bronx. The estimated cost of 
the subway extensions as laid out by 
the Interborough is $128,000.000 for 
construction and equipment. 

The Interborough, on the operating 
side, asks that after paying operating 
expenses of all classes, net income 
shall be devoted first to the payment 
of interest on the bonds issued by the 
Company for its share of the construc- 
tion, and for equipment, with a sink- 
ing fund of one per cent. After this is 
paid, income is proposed to be applied 
to payment of interest on the city 
bonds used in the construction. 
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BOOK REVIEWS. 


“Edison: His Life and Inventions.” By 
Frank Lewis Dyer and Thomas Commerford 
Martin. New York and London: Harper 
and Brothers. Cloth. two volumes, 989 pages 
(8x5 inches), illustrated. Supplied by Elec- 
trical Review Publishing Company, for $4.00 


No story of the novelist can be more 
interesting and absorbing, more fas- 
cinating, than this story of the devel- 
opment of the mventions of the fore- 
most inventor of all times. For a biog- 
raphy of Edison is necessarily a nar- 
rative of his work in perfecting the 
-earbon-filament lamp, the dynamo, the 
phonograph, the carbon transmitter, 
quadruplex telegraphy, the stock tiek- 
er, the alkaline storage battery, the mo- 
tion pictures, and the myriad of other 
marvels represented by 1,328 patent 
applications filed at Washington. And 
the reader who is not already familiar 
with his work will find in the complete 
list of his inventions many which are 
not popularly connected with his name. 
These include such things as paraffined 
paper and the typewriter, which he per- 
fected for the inventor, Sholes. 

The remarkable genius of Edison and 
his remarkable capacity fer work and 
incapacity for sleep have often been 
dwelt upon, but it is only in reading 
the details of his career that one can 
come to a full appreciation of this 
Jules Verne of the workshop. His own 
lack of appreciation of the commercial 
value of his work is shown hy the 
numerous instances in which he has 
been offered for inventions many times 
the figure which he has mentally set 
upon them. 

The natural digressions from the 
main theme throw interesting side- 
hehts upon many persons who have 
since become well known in electrical 
lines, including several connected in 
the early days with the Western Union 
Telegraph Company. The memories of 
Menlo Park also involve many work- 
ers who have made names for them- 
selves. 

Appendices contain descriptions of 
the more important of Edison’s inven- 
tions and a complete list of the patents 
issued to him. the first of whieh in 
1868. was for a vote recorder. , 

The authors are well qualified for 
their task, having been intimately as- 
sociated with Edison, as well as widely 
informed upon the subjects which have 
received his greatest attention, and the 
narrative is written in pleasing style. 
The subject is quoted a great deal, and 
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Edison read and approyed the entire 
manuscript. In the front of the book 
is to be found over Edison’s signature, 
‘“‘This book is published with my con- 
sent.”’ 


“Wireless Telegraph Construction for Ama- 
teurs.” By Alfred P. Morgan. New York: 
D. Van Nostrand Company. Cloth, 188 
pages (5x73 inches), illustrated. Supplied 
by the Electrical Review Publishing Com- 
pany for $1.50. 


In this work the author has endeav- 
ored to present a book embracing 
practical information for those who may 
wish to build for private or experi- 
mental use a set of wireless instru- 
ments which are applicable to use but 
which are not as expensive as the com- 
mercial apparatus. Every piece of ap- 
paratus that enters into a wireless tele- 
graph system is considered, and by 
means of clear drawings and_ brief 
practical hints the reader is given suf- 
ficient instruction to construct efficient 
instruments. The style of treatment 
is as practical as is consistent with the 
subjects treated. The book also con- 
tains descriptions of all types of in- 
struments now in general use. An in- 
teresting feature of the book is the last 
chapter, devoted to operation. This 
chapter deals with the codes in use, 
the arrangement of a wireless station, 
operating rules and eleetrical terms 
and definitions. 


“Electric Trains.’ By H. M. Hobart. New 
York: D. Van Nostrand Company. Cloth. 
201 pages (5x834 inches), illustrated. Sup- 
plied by the Electrical Review Publishing 
Company for $2.50. 


This hook deals only with electric 
trains for city and suburban service 
and presents to the reader the most 
pertinent considerations governing the 
electrical aspects of the design and 
operation of electrie trains. Among 
some of the subjects discussed may be 
mentioned the following: The Influ- 
ence of the Number of Stops per Mile 
and of the Duration of Each Stop; 
The Influence of Momentum in a Serv- 
ice with Frequent Stops; A Method of 
Estimating the Energy Consumption 
of Trains on the Assumption of Negli- 
gible Train Friction and of 100 per 
cent Efficieney of the Electrical Equip- 
ment; The Efficieney of Electrical 
Equipment; Analysis of a Number of 
Energy Consumption Tests: Accelera- 
tion and Traction Force; Train Fric- 
tion; The Heating of Railway Motors. 
ete. Each of these subjects is treated 
in as thorough a manner as is possible 
eonsidering the seope of the hook. The 
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text is augmented by sixty-four tables, 
many of which are results of exhaus. 
tive and Important tests on important 
phases of electric-railway work. 


“Practical Hand Book for Millwrights.” 
By Calvin F. Swingle, Chicago: Frederick 
J. Drake & Company. Cloth, 411 pages (5; 
74% inches), illustrated. Supplied by the 
Electrical Review Publishing Company for 
$2.90. 


This book contains a vast amount of 
information on phases of work encoun. 
tered by millwrights in all stages of 
their work. Such subjects as the plan. 
ning and arrangement of mill build. 
ings; strength of materials; moment 
of inertia; shafting; journal bearings: 
couplings; transmission; gears; pulley 
locations, etc., are treated in a thor- 
ough and practical manner and all 
subjects directly connected with the 
installation of mill machinery are com- 
prehensively discussed. Each subject 
forms a unit of the book and all are 
so indexed as to be very easily found. 


“The Application of Arc Lamps to Prac- 
tical Purposes.” By Justus Eck. London: 
S. Rentell & Company, Ltd. Cloth, 1 
pages (514x8 inches), illustrated. Supplied 
by the Electrical Review Publishing Com- 
pany for $0.60. 


This book is intended as a help aud 
guide to the large number of persons 
who have to deal with the are lamp. 
The information given is, as far as pos 
sible, of a practical nature. The book 
is really a manual for arc-lamp users 
and covers such subjects as: Ligh 
radiation, efficiency of the various 
types of are lamps, applications, com 
nections, installation and maintenance. 
In the chapters on applications many 
typical and unique installations are 
deseribed and the conditions govem 
ing each installation fully discussed. 
A noteworthy feature of the hook 15 
the tables which it incłudes. Among 
these may be mentioned illumination 
requirement of different industries. 
surface illumination from are lamps. 
reflecting power of surfaces, candle- 
power at different angles, illuminating 
power of projections, ete. The con 
eluding chapters of the book are de: 
voted to detailed descriptions of thè 
Various type of are lamps, joeluding 
flaming are lamp, on the market. The 
various accessories of are lamps am 


also illustrated and described. 
o 


Exports of copper for the mont : 
November were 29.097 tons, against ~ 
875 tons last year. Exports for tl 
week ended December 1 were io 
tons. 
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FINANCIAL REPORTS OF ELEC- 
TRICAL COMPANIES. 


AURORA, ELGIN & CHICAGO. 

The reports of the Aurora, Elgin & 
Chicago Railroad Company for the 
month of October, and four months 
ended October 31, compare as follows: 


1910 1909 
October ZrOSS View cece eee eee eee $154,359 $137,663 
October Net ...c cece ces cceeeces 68,576 63,891 
October surpluS .........020005 34,797 34,477 
Four months’ gross............ 677,075 618,116 
Four months’ net.............. 383,027 315,533 
Four months’ surplus.......... 200,586 198,457 


a 


LONDON UNDERGROUND. 

The associated companies of the Un- 
derground Klectriec Railways of London 
report for the month of October, 1910, 


compared as follows: 
Metropolitan District Railway: 


1910 1909 
Gross receipts ................. £58,937 -£54,718 
Working expenses ............. 28,219 28,619 
Net receipts ................. 30.718 26,099 
London Electric Railway Company: 7 > 
Gross receipts .......0.cecceee, £61,358 £60,257 
Working expenses ............. 31,171 31,887 
Net receipts ................0. 30,187 28,370 
London United Tramways, Ltd.: 
Gross receiptS ...........eceee. £28,149 £26,151 
Working expenses ............. 21,743 18,270 
i We ihe EE 6,406 7,881 


Net receipts 


DETROIT UNITED RAILWAY. 

The report of the Detroit United 
Railway Company for the month of Oc- 
tober and ten months ended October 


31, 1910, compares as follows: 
1910 1909 
$ 


October gross .............. $ 809,455 711,476 
UXPENSES ... cee cacecececvas 923,098 471,500 
October net .............. 286,397 239,976 

Other income ............... 12,449 13,316 
„Total income ............. 298,846 253,292 

Charges and taxes.......... 178,429 155,972 
October surplus .......... 120,417 97,320 

Ten months’ gross.......... 7,837,434 6,674,908 

Expenses ................... 5.008.484 4,174,033 
Ten months’ net.......... 2,828,950 2,500,876 

Other income » gccceus 6.7 euteioe 125,657 121,522 
Total income ............. 2,954,607 2,622,397 

Charges and taxes.......... 1,689,549 1,565,480 
Ten months’ surplus...... 1,265,058 1,056,917 


AMERICAN LIGHT AND TRACTION. 
The American Light and Traction 
Company’s surplus and earnings ac- 
count for the twelve months ended 
September 30, 1910, compares as fol- 
lows: 


Net 1910 1909 
ne earnings x sntaits sie eeiae $3,575,980 $3,089,190 

referred dividends ........ 854,172 854,172 
eoumen dividends ........, 926,701 740,353 
au Plus irae ae aed ie ia unde es Sea ae 1,795,101 1,494,665 
eS ous surplus ........... 5,622,683 5,184,027 
< eee sib ae AE ERIE LAERA a en 6,678,692 
` e COMM ish a Wea eN 73,530 1,056,010 
sont and loss surplus Sept. 

ON aaa aa a a aaa we loch 6,444,254 5,622,683 


KEYSTONE TELEPHONE, OF PHILADELPHIA. 

The report of the Keystone Tele- 
phone, of Philadelphia, for the month 
of October and four months ended Oc- 
tober 31, compares as follows: 


1910 1909 

eee BSR noeeue MO oo ot Se $ 96,345 $ 91,560 
Octoh Be Sewanee ted yagans uicciah 48,31 45,544 
ieren MOU E cebaces fe 48,029 46,016 
Gotoh i hee eo Ae oh ese es 24,619 24,981 
Renee Surplus ............. 23,510 21,035 
enaa Athe Bross............ 379.154 364,411 
wet eg ee 189,538 181,067 
Interest months het: oi Hi oes 189,616 183,344 
oo ae vtec eet eee eee eees 98,159 101,808 
r months’ surplus,........ 91.457 81.536 
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UTICA & MOHAWK VALLEY. 
The report of the Utica & Mohawk 
Valley Railway Company for the quar- 
ter ended September 30, 1910, com- 
pares as follows: 


1910 . 1909 

Total operating revenue....... $354,160 $328,524 
Total operating expense....... 180,508 194,855 

Net operating revenue...... 173.652 133.669 
Taxes accrued ......0 cc ee tee ee 17,080 18,423 

Operating income ............ 196,572 = 115,245 
Non-operating income ......... 747 1,010 

Gross income ......... 0c cee ee 157,319 116,255 
Total deductions from gross in- 

COME: ind gi es ae Bas 56,880 56,288 

Net corporate -income........ 109,439 59,967 

ECONOMY LIGHT AND POWER. 


The Economy Light & Power Com- 
pany, of Joliet, Ill., reports for the 


year ended April 30, 1910, compared. 


as follows: 


1919 1909 
(GROSS. «bode aa Meee dees $406.746 $310,402 
Operating expense ...........6. 217.654 138,739 
NOUS Shite dood oy hot tae alae 189,092 171,663 
Interest charges ......0e eee e eee 10,143 65.324 
BRETT PUIG: dong Detaled Bier E N ae 113.349 196,339 
NEW YORK EDISON COMPANY. 


The New York Publie Service Com- 
mission has made public the following 
details of operation of the New York 
Edison Company for the year ended 
December 31, 1909 (the incoméd ac- 
eount having previously been made 
publie): 


: | Aver- 
Kilowatt- Total 


age 
hours gross | price 
Public: delivered. price. cents. 
Municipal street light- i 
ing (AREY. bs ta vetoes 15.053.919 $ 565.755 3.76 
Municipal street light- 
ing (incandescent) 280,420 25.756 9.18 
Lighting municipal 
buildings ........... 4,086,702 981,344 6.88 
Municipal heat and 
POWOE? iyo es viwdedens 309,841 18,590 6.00 
Miscellaneous ........ £722,409 127.8385 7.42 
Total ...cecsceveees. 21,453.292 1,019,281 4,75 
Commercial Metered Lighting: 
Retail  essssaspecas «abs 77.433.630 7,563,113 9.88 
Intermediate wholesale.21,092.327 1,491,511 6.64 
Special wholesale .....52,125.181 2,258,362 4.33 
Total | pcp dee sae been 150,651,138 11,312,987 7.51 
Breakdown service . 1.244.563 119.209 9.58 
Miscellaneous sales of 
eurrent shi eS uae 203.411 16.005 5.28 
Commercial Metered Power: 
PAWE obrane d i sk bea $1,132,147 3,277.974 7.97 
Storage battery ...... 1.571.527 63,367 4.03 
Miscellaneous high ten- 
SON “wae dca Saale 0,236699 98,613 1.88 
Total ruere ae g 47.140, 873 2.439.955 7.18 
Railroad corporations. 4.330,032 85,984 1.99 
Other electrical cor- 
porations .........68. 38,425,664 552,436 1.41 
Electrical jobbing .... ......6. 7,397 2a 
Total operating rev- 
enue n.s... dyn 264.248.473 16,553.257 6.26 


Total revenue deductions $9,810,555, 
operating income, $6.742,702, non-op- 
erąting income (interest, dividends, 
rents, ete.), $1,001,474, gross income 
applicable to corporate and leased 
properties $7,774,176, fixed charges, 
ete., $3,024,368, net corporate income 
$4,719,807, dividends $2,703,060, bal- 
ance $2,016,747, surplus adjustment 
(credit) $78,159, previous surplus $14,- 
835,546, profit and loss surplus Dec. 
31,-1909, $16,930,453. 

Number of consumers December 31, 
1909, were 84,995; number of- meters 


120:3 


in use 104,449, number of are lamps 
40,765, number of glow lamps 3,815,- 
173. 


CENTRAL UNION TELEPHONE. 

The Central Union Telephone Com- 

pany, the Bell company subsidiary op- 

erating in Indiana, Ohio, and southern 

I}linois, has issued its report for the 

vear ended December 31, 1909. The 
Income account compares as follows: 


1909. 1908. 
Gross earningS .......e.ee8. $4,999,424 $4,759,702 
Operating expenses ........ 3,626,062 3,709,531 
Net earnings .........0... 1,363.362 1,050,171 
Interest charges ........... 1,363,272 1.199,415 
Surplus sho os op een age dete i *149,244 
Previous surplus ........... 1,353,309 1,502,553 
Total surplus ............ 1,353,399 1,353,309 


*Deticit. 


BUFFALO GENERAL ELECTRIC. 


The Buffalo General Electrice Com- 
pany has issued a report for the ten 
months ended October 31, 1910, com- 
pared as follows: 


; 1910. 1909. 
(STOSS yd dawns awe peuchewkas $ 867,526 $ 772,298 
Expenses and taxes........ 931,095 484,460 

Net oe a) Sar te A AOA mek dee 336,431 287,839 
Other income .............. 33,107 30,759 
Total income ............. 369,538 318,598 
TNLOTOS Cian 24 oak eamonee 111,511 102,302 
SUP DLUR sac kool eevee aces 258,026 216,296 


LAKE SHORE ELECTRIC. 

The report of the Lake Shore Elec- 
trie Railway Company for the month of 
October and ten months ended October 
31, compares as follows: 


1910. 1909. 
October gross .............. $ 105,075 $ 94,255 
Expenses and taxes......... 55,940 49,754 
October net ......... 2.0 49,135 44,501 
OTALROS: anirien aaa aa 34,669 35.453 
October surplus .......... 14,465 9,047 
Ten months’ gross.......... 1,018,739 929,316 
Expenses and taxes......... 929,101 489,445 
Ten months’ net.......... 489,638 439,871 
Charges- w5p5.2 tow Ra ends excests 347,678 344,546 
Ten months’ surplus...... 141.960 95,326 


SCHENECTADY RAILWAY. 
The report of the Schenectady Rail- 
way Company for the quarter ended 
September 30, 1910, compares as fol- 
lows: 


1910 1909 

Total operating revenue....$ 352.479 $ 296,164 
Total operating expenses.... 189.265 160,018 

Net operating revenue.... 163,214 136,146 
Taxes accrued .......0.005. 13,679 12,788 

Operating income ........ 149,536 123,358 
Non-operating income ...... 2,847 3.400 

Gross income .,.........+. 152,383 126,758 
Total deductions from gross 

TNCOMG? - obs cua cave bbs os 24,876 23,810 

Net corporate income .... 127,507 102.948 


WESTCHESTER ELECTRIC. 

The report of the Westchester Elec- 
tric Railroad Company for the quarter 
ended September 30, 1910, compares as 
follows: 


1910 1909 

Total operating revenue....$ 172,753 $ 150,845 
Total operating expenses.... 109,604 468 

Net operating revenue.... 63,149 49,876 
Taxes accrued ..........e00- 6,761 5,249 

Operating income ..... ee 56,398 44,627 
Non-operating income ..... ‘ 32 164 

Gross mome ar Saures PAE 66,731 44,791 
Total deductions from 88 

INCOME: ......eesesssooos eys 9,606 9,721 

Net corporate income..... 47,116 35,070 


\ 
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New Electrical and Mechanical Apparatus and 


Successful Operation of Storage-Bat- 
tery Car. 

The unusual spectacle of an electric 
car of street-railway pattern. going at 
twenty-five miles an hour on a stan- 
dard-gauge steam-railroad track was 
witnessed a few days ago on the line 
of the Erie Railroad, from West Or- 
ange to Forest Hills, N. J. 

Thomas A. Edison was a member of 
the party watching the ear, for the 
motive power was the storage battery 
invented by him, the first of its class 
to prove practical in its application to 
the railway-passenger traffic problem. 
With Mr. Edison were President Un- 
derwood of the Erie and a number of 
other representatives of large inter- 
ests, all concerned in the trial. 

One fact in connection with the test 
is notable,—that both the storage bat- 
tery and the Klaxon warning signal, 
the latter replacing the usual com- 
pressed-air signal, came into existence 
through the automobile. The storage 
battery is a part of thousands of elec- 
trie autos and the Klaxon warning 
signal is known to be reliable under all 
circumstances. 

The ear used is of new design, from 
wheels to roof. It is light, yet fully as 
strong as if it weighed ten times as 


much, as far as practical demands are 


concerned. 

The unnecessary consumption of 
power on cars obtaining with the solid 
axle car, is eliminated. Naturally, 
when two wheels are joined together 
rigidly on the same axle, and the car 
is forced around a curve, the outside 
wheel travels a great deal further than 
the inside wheel. Therefore, the in- 


side wheel must slip and grind against © 


{he inside rail with consequent enorm- 
ous consumption of power and wear of 
wheel and rail. With this car each 
wheel is as independent as are the 
wheels of automobiles, turning inde- 
pendently on the same axle, and each 
wheel is driven by its own motor. 
These wheels are mounted on roller 
bearings, thereby eliminating bearing 
friction. 

Silent chains are used to transmit 
the power from the motors to the 
wheels, with consequent quiet running 
and the absence of all gear noises so 
common with trolley cars. - The bat- 


Appliances. 


teries—180 in all, and of the A-8 type 
—are under the seats. A separate set 
of batteries supplies current for lights. 
The car travels eighty-five miles per 
charge on the basis of stopping ten 
times per mile, letting off and taking 
on passengers. If allowed to run with- 
out stops, it would probably run 125 
miles. The scheduled speed is eighteen 
miles per hour, but the car has reached 
a speed of thirty-five miles per hour 
on a long, straight, lével track. 
There are four motors, each of 
which is rated at five horsepower, or 
twenty horsepower in all. The ear 


A Telephone 12,000 Feet from 
-= Daylight. 

The man at the telephone in the ac- 
companying illustration is a Pennsyl- 
vania miner, standing in the engine 
room, 12,000 feet down a four-per-cent 
grade from the entrance to the shaft. 
To obtain a flashlight photograph un- 
der these conditions was a difficult task, 
but the picture makes very apparent 
the usefulness of an underground tele- 
phone system. 

The instrument shown is one of the 
Western Electric Company’s type, de- 
signed especially for this service. 


USING AN UNDERGROUND TELEPHONE. 


weighs about eleven tons, and accele- 
rates one milé per hour per second; 
that is, at the end of the first second 
after starting, it is traveling at one 
mile per hour; at the end of the sec- 
ond, two miles per hour; at the end of 
the third, three miles per hour, etc., 
until fully accelerated. 

It is said to consume one-fifth the 
electricity per car mile that the ordi- 
nary electric car consumes and can be 
operated on the spur lines of railroads 
at one-eighth the cost of operating a 
spur-line train consisting of locomotive 
and one or more cars. 

The Klaxon warning signal is on 
the car roof at either end, and operated 
by the same batteries which run the 
motors. 


The inner parts of the telephone are 
protected by two iron doors, only one 
of which, as may be seen in the cut, 
is opened when the wire is being used. 
The set is well protected against mois- 
ture, gases and fumes, which would 
make the ordinary commercial tele- 
phone useless for work in mines. 

Following the disasters in under- 
ground shafts of a year ago, the legis- 
lature of Illinois passed a law making 
compulsory the installation of ade- 
quate protective devices in mines. The 
result was that the telephone manufac- 
turers hastened to place on the market 
instruments to withstand the severe 
tests of service in underground shafts. 
The reinforced metal covering of the set 
may well be called bomb-proof. 


= 
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It is reported that in one of the coal 
mines of Pennsylvania not long ago 
these ironclad telephones were instru- 
mental in locating and checking a blaze 
which might have proved disastrous. 
In another instance the telephone called 
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Household Devices for Christmas Gifts. 

Electric household devices are meet- 
ing with a rapidly extending use due to 
the efforts now being made to lift a 
large share of the burden of household 
toil from the shoulders of the house- 


A FEW CHRISTMAS SUGGESTIONS. 


a surgeon to the entrance of a shaft, 
to meet a car bearing an injured miner, 
and in this way a fatality was averted. 
Telephone and signal systems are ex- 
pected to reduce greatly the possibility 
of another disaster like that of last 
year in the Cherry mine. 


wife and to the demand for a more 
sanitary method of preparing food. 
Naturally these devices are becoming 


very popular for Christmas gifts. The _ 


accompanying illustrations show a 
number of suggestions for ideal gifts. 
General] electric heating devices are 


SEWING-MACHINE MOTOR IN CHRISTMAS BOX. 


Through connection with a switch- 
board on the surface it is possible to 
transact the business of the mine by 
the telephone method. Communication 
between men underground, and above 
the mine, once an impossibility, is now 
an established fact. 


all equipped with heating elements that 
are made of Calorite, a new alloy dis- 
covered after years of scientific investi- 
gation in the extensive research labora- 
tories of the General Electric Company, 
which insure uniform and intense heat. 

The motor shown in one of the illus- 
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trations is compact ana of exception- 
ally rugged design. These devices form 
very acceptible gifts and in addition 
the whole household will enjoy the 
benefits resulting from their use for 
years to come. A man cannot give his 
wife a more suitable present than these 
household devices which make her 
household duties lighter and more in- 


teresting. 
se ___—_ 


A Telephone Party-Line Lockout 
System. 

The rapidly-increasing demand for 
private service on party lines has 
opened up a field for a successful lock- 
out system which could be easily in- 
stalled at the subscriber’s station and 
which would insure absolute privacy 
without interfering with the efficiency 
of the line. 

These requirements have been fully 
met in the system described herewith, 
which, in addition, provides for selec- 
tive ringing on party lines; permits 
‘“‘locked-out’’ parties to signal the 
operator in emergency cases although 
preventing listening in, etc. 

At the party-line subscriber’s station, 
the only thing necessary in order to 
change any line from public to private 
services is the addition to each party’s 
telephone on a particular line of a lock- 
out attachment as illustrated in Fig. 1. 
To connect this attachment the three 
wires are disconnected from the top of 
any standard bridging telephone and 
connected to the top of the attachment 
instead, then the four wires protruding 
from the bottom of the attachment are 
connected to the telephone and that 
particular station is ready for secret 
service. 

The attachment illustrated consists of 
a polarized relay, the armature of which 
actuates a small ratchet wheel which 
may be set so that a certain number of 
impulses sent over the line will cut in 
that particular station. The details of 
design and construction make it abso- 
lutely impossible to cut in a substa- 
tion on any other than the correct num- 
ber of impulses. The mechanism of 
the attachment is shown in Fig. 2. 

In order to make the action of the 
lock-out device accurate, positive and 
rapid, it became necessary to overcome 
the residual magnetism of the polarized 
relay and this was accomplished by 
using alternate impulses of positive and 
negative current. The positive impulse 
from the main battery causes the ratchet 
wheel to operate and the negative im- 
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pulse from the low-voltage batteries 
Just sufficient to neutralize the effect 
of the positive impulse on the satura- 
tion of the relay magnet. 

When the correct number of impulses 
to cut in a particular station are sent 
over the line, the circuit connections 
are completed, so that the locking relay 
shown at the bottom of Fig. 2 is actu- 
ated to cut in that particular station 
and keep it there until the conversation 
is finished and the line cleared by the 
central operator. From the above we 
may conclude that the central operator 
does three things in making a call over 
a party line lock-out cireuit. namely, 
locks out all the parties on that hne; 
selects and cuts in the desired party, 
or parties; and rings the desired party. 
or parties, simultaneously. It is obvi- 
ous, therefore, that each party is called 
with a single ring, and that the use 
of code ringing is eliminated. 

Each attachment is equipped with a 
small push button which will permit a 
lock-out subscriber to signal central in 
case of emergency. This signal, it will 
be noted, does not interfere in any way 
with an ensuring conversation, but 
merely operates the drop at the switch- 
board, when the telephone generator 
crank is turned. This, of course, noti- 
fies central and she can come in on the 
line and investigate the reason for the 
call. 

The central-office apparatus is also 
supplied in the form of an attachment 


FIG. 2. -VIEW OF ATTACHMENT SHOWING 


MECHANISM. 

that may be connected to any switeh- 
board and its simplicity is, if anything, 
more pronounced than that of the sub- 
station attachment: It consists of a 
selector key to which is attached a 
piece of cable for making connections 
to the main and low-voltage batteries 
and to each cord circuit on the switch- 
board. 
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Fig. 3 illustrates one oť these 
selector keys. By the use of this selector 
key. which is four inches in diameter, 
any or all parties on the party line may 
be ealled. The switehing key is ar- 
ranged to be set for either magneto or 
common battery and may be used on a 


Se on 


FIG. 1—ATTACHMENT FOR SUBSCRIBERS’ 
STATION. 


switchboard interchangeably with these 
two systems, according to the position 
of the switching-key lever. Where the 
service is all of one kind, the lever may 
be locked for either magneto or com- 
mon battery. 

One position of the switching key 
sets the connections so that the ringing 
machine may do the ringing, while in 
the other position the ringing machine 


FIG. 3.- -SELECTOR KEY. 


ìs cut off and the hand generator sub- 
stituted. 

These selector keys are furnished in 
two designs, one for mounting direct on 
the keyshelf and the other for mount- 
ing on the face of the board. One of 
these selectors is required for each 
operator’s position that isg equipped 
with party-line lock-out systems. 
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Direct and Alternating-Current Motor 
Starters and Mill Controllers. 

An improved line of direct and alter. 
nating-current motor starters, and mill 
and crane controllers have recently 
been placed on the market by the Al. 
len-Bradley Company, Milwaukee, Wis. 
These devices are of the carbon com. 
pression type, and the resistance is in 
the form of columns of prepared 
graphite dises, the resistance be- 
ing secured through the imperfect con. 
tact between the dises. This contact 
resistance varies with pressure, and 
the resistance changes in the devices 
are caused by subjecting the resistance 
columns to various degrees of compres. 
sion. The columns are enclosed with- 
in an insulated steel tube, which is pro- 
vided with suitable terminals and a 
plunger for transmitting the pressure 
to the discs contained therein. These 
graphite discs are well adapted for rhe- 
ostatic service, as they will not crush 
or break, are not affected by any tem- 
perature encountered in rheostatic 
service, cannot be fused, will not cor- 
rode, and are not changed materially 
hy years of service. 

Whatever switching is necessary in 
combination with these devices, is ac- 
complished by suitable contacts at- 
tached to the compression mechanism. 
A thirty-five horsepower Allen-Bradley, 
direct-current motor starter is shown 
in the accompanying illustrations. The 
tube containing the resister column is 
mounted on the front of the slate pan- 


ALLEN-BRADLEY STARTER FOR SLIP- 
RING INDUCTION MOTORS. 

el. The operating lever is of the ordi- 
nary form, and the compression of the 
resister column, and the consequent 
cutting out of the resistance is brought 
about by raising the lever, as is done 
in the ordinary type of starter. The 
starting of the motor is accomplished 
without jerks or flashing. These start- 
ers are extremely durable. 
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The Allen-Bradley mill and crane 
controllers, shown in the illustration, 
embody the described compression re- 
sister, and are built to withstand the 
most severe controller service. Every 
detail of their design has been given 
the benefit of vears of experience, in 
connection with this class of apparatus. 

The Allen-Bradley alternating-cur- 
rent motor starters for slip-ring, and 
squirrel-cage induction motors, are de- 
signed with the same care in regard to 
mechanical and electrical detail, as is 
the direct-current apparatus. The me- 
chanical pressure exerted upon the re- 
sisters in the several phases, is equal- 
ized by means of suitable mechanism, 
so that the resistance in each of the 
phases is always the same at any in- 
stance, and unbalaneing is thereby pre- 
vented. 

The squirrel-cage starter is so design- 
ed that when the switch is thrown into 
the starting position, the elongation of 
the resistance columns, due to heat ex- 
pansion, is retarded in such a manner 
as to gradually compress the resister 
columns, which results in automati- 
cally reducing their resistance until the 
motor starts. After the motor has 
reached its normal speed, the switch 
is thrown into the running position, at 
which point the running fuses are 
brought into the circuit. The cut 
shows the Allen-Bradley squirrel-cage 


= starter with a conventional switch. Dif- 


ferent types of switches can be em- 


he ‘ 


TWENTY-FIVE HORSEPOWER MILL CON- 
TROLLER. 


ployed to meet varying conditions. 
The even and gradual current flow 
when starting the motor, the increased 
torque when the motor is accelerating, 
together with its simplicity and rug- 
gedness, make the Allen-Bradley rhe- 
ostatic starter in many cases, when the 
motors are small or medium sized, a 
more serviceable device than the cum- 
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bersome and complicated auto starter. 

These rheostatic starters require in 
their operation about fifteen per cent 
more power from the line than is de- 
manded of the auto starter, but the ac- 
tual current supply to the motor is no 
greater and often times less, as the 


starter automatically prevents more 


THIRTY-FIVE HORSEPOWER DIRECT-CUR- 
RENT MOTOR STARTER. 
current from flowing than is absolutely 
necessary to start the Joad, even though 
the load may vary at different starting 
periods. As the wattless component of 
the line current is less with the rheo- 
static starter, the disturbance to the 
line voltage is no greater than with 
the auto starter. It will be noted also 
that the running fuses are protected 
during the acceleration of the motor, 
so the greater line current is seldom an 
objection. This type of starter is made 
in capacities up to twenty-five horse- 

power. 
The Allen-Bradley slip-ring starter is 
equally simple and durable in its con- 


ARTING (RUNNING. 


ALLEN-BRADLEY STARTER FOR SQUIR- 
REL-CAGE INDUCTION MOTORS. 


struction, as is shown in the illustra- 
tion. The starting of the motor 1s done 
manually by means of the operating 
lever, there being no automatic action 
in connection with this device. It pos- 
sesses all of the good features of the 
Allen-Bradley direct-current starters, 
the most notable being that of causing 
even acceleration of the motor. 
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New Sign-Lamp and House-Lighting 
Transformer. 

Ever since the Mazda lamp was 
placed on the market there has been a 
demand for low-voltage transformers 
to supply current at from ten to thirty 
volts. A transformer for this purpose 
deserves better care in its design and 
manufacture than it has usually re- 
ceived. Its efficiency should be high 
since it is to supply high-efficiency 
lamps. Its insulation should be thorough 
though it is built for low-voltages for it 
will very likely be mounted in-doors 
when there is a fire risk. For the same 
reason it should be mounted in a sub- 
stantial case of good appearance. 

Realizing all of the above points, the 
Packard Electric Company, Warren, O., 
has lately improved and amplified its 
line of Mazda sign and house-lighting 
transformers, and it is believed that the 
new type embodies all of the features 
desirable in a piece of apparatus of this 
kind. 

A view of one of these transformers 
is shown herewith. The case is of cast- 
iron and of exceptionally neat design. 
It is filled with a solid compound which 
permits of the transformer being 
mounted in any position. 

The insulation and general construc- 


PACKARD SIGN-LAMP AND HOUSE- 
LIGHTING TRNSFORMERS. 


tion are the same as for the Packard 
transformers for higher voltages. An 
especial feature is their high efficiency. 
These transformers are furnished in 
one-tenth, one-eighth, one-quarter, one- 
third, one-half, two-thirds, one and one 
and one-half kilowatt sizes for either 
110 or 220 volts primary and for sec- 
ondary voltages of ten to thirty. 
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The Simplex Surface Contact System. 

The efficient operation of cars by the 
surface contact method has been ac- 
complished by the Simplex Surface 
Contact Company, Williamsport, Pa., 
on a part of the Lewisburg, Milton & 
Watsontown Railway tracks at Milton, 
Pa. This system has correeted the 
features which resulted in the partial 
failure of other systems, 

To the casual observer the Simplex 
system when installed appears to be 
nothing more than a series of metal 
plates in the center of the track. These 
plates are the covers of contact boxes 
which rest on the cross ties and are 
thoroughly insulated from the boxes 
proper, and being slightly oval and the 
edges flush with the paving, offer no 
hindrance to traffic. The mechanism 
within the box as shown in the accom- 
panying diagram, consists of two cast- 
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maintain the electric current until the 
collecting shoe entirely passes off the 
box, which eliminates any possibility 
of arcing inside the box. The collect- 
ing shoe, of course, acts in the same ca- 
pacity as does the shoe in the third- 
rail system. 

The operation is as follows: the 
magnetic bars carried on the cars op- 
erate the switch within the box imbed- 
ded in the street. This magnetic op- 
eration brings the switch in contact 
with the brush within the box which is 
connected to the feed wire. This of 
course charges the lid of the box with 
electricity and the collecting shoe be- 
neath the car which touches the tops of 
the boxes conveys the electricity to the 
motors. From the fact that the car is 
in contact with two boxes at all times 
there is double assurance of a continu- 
ous current of electricity supplied to the 


MECHANISM OF CONTACT BOX. 


iron poles, J, between which is sus- 
pended an armature A. with a switch- 
ing brass contact, B. The electric cur- 
rent is transmitted by insulated cable, 
F, enclosed in a conduit, H, running 
parallel with the rails with an insulat- 
ed connection into each box, terminat- 
ing at the brush, E. The box and con- 
duit are thoroughly sealed, thereby ex- 
cluding water or other foreign mate- 
rial. 

Each ear is equipped with two mag- 
netic bars suspended lengthwise under- 
neath the car and a few inches above 
the level of the tops of the box. These 
parts are magnetized by a series of 
coils which are maintained by by-path- 
ing a part of the electric current used 
in the operation of the car. 

Between the two magnetic bars is 
suspended a copper collecting shoe, 
which, like the magnetic bars, is of a 
length covering two boxes at all times. 
The magnetic bars, however, being 
slightly longer than the collecting shoe, 


moving car, and as the operation of tne 
switch within the box is caused by mag- 
netism, only the lids of boxes directly 
beneath the car are alive, which makes 
it possible for horses or pedestrians to 
travel over them with entire safety. 

The Simplex system has been reduced 
to the fewest possible parts, each of 
which is of a material as cheap as it is 
substantial. Reports of the operation 
of the Simplex system covered day by 
day from April 28, 1910, to October 4, 
show that the system has never been 
out of order to an extent that would 
prevent the operation of the car with 
but one exception where the car 
jumped the track but was put on the 
rails again through the use of the 
Simplex system alone. The coils car- 
ried on the car which energize the 
magnetic shoes were designed especial- 
ly for the Simplex system. These coils 
have had no repair since they were 
placed on the car and they have been 
in operation continuously. 


Vol. 57—No. 24 


6 

It would be natural to suppose that 
the greatest wear would occur at the 
point of contact within the box, consid- 
ering the three inches separation at 
normal. In this series of tests, how- 
ever, it is claimed that the contacts 
have shown scarcely any wear. Neith- 
er the collecting shoe coming in con- 
tact with the brass insert in the lid, 
nor the lid itself has shown any appre- 
ciable wear. 

A contract was recently closed for 
the construction of ten and a half miles 
of this system which will be operated 
between Montandon and Mifflinburg 
over the Lewisburg-Tyrone branch of 
the Pennsylvania Railroad. The cur. 
rent to be used will be generated at 
Milton, Pa., and conveyed across coun- 
try to a substation which will be lo- 
cated in the middle of the line. 

It is the purpose to have the electric 


VIEW OF CAR ON TRACK. 


system work in conjunction with steam, 
insofar as passenger traffic is con- 
cerned. Work on this road it is stated 
will be started within the next few 
weeks and it is the expectation to have 
the line completed before April l, 
weather conditions permitting. 

One of the accompanying photo- 
graphs shows the road-bed exposing the 
tops of the boxes. 

e s 
Large Order for Motors. 

The Republic Iron & Steel Company 
has closed a contract with the Westing- 
house Electric & Manufacturing Com- 
pany for seventy-nine crane and mill 
motors, aggregating about 5,000 horse- 
power. The motors will be used in the 
plant of the Republic company at 
Youngstown, O., to replace most of the 
shafting and belts used by the com- 
pany. The contract also includes mag- 
netic controllers for the large motors 
and manually-operated controllers for 
the smaller motors. 
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The Fox-Multax Flame Arc Lamp. 

The flaming are lamp is now ac- 
cepted as a standard illuminant for cer- 
tain classes of lighting. The advent of 
the long-burning flaming arc lamps is 
of great importance in this connection 
and is doing much towards widening 
the field of these illuminants. 

A flaming are lamp, embodying long- 
burning features together with ex- 
treme simplicity of construction is be- 
ing placed on the market by the Fox- 
Multax Electric Company, New York, 
N. Y. 

The carbons are of the bridge core 
type, which is clearly shown hy the ac- 
companying illustration, the outer wall 
being of sohd carbon of a high degree 
of purity and the cores and bridge of 
mineral salts, ` 

The illustration herewith, shows the 
interior of the lamp and with the car- 
bons partially consumed. There are 
four carbon holders, all connected to a 
common carrier, so that all four car- 
bons move downward together. The 
two negative carbons are arranged in 
a V shape, so that their ends meet at 
a certain point in the are chamber, 
which naturally prevents the carbons 
from passing down further, as they 
practically come to a jam and in this 
way the position of the carbons is self- 
sustained. The positive carbons are 
arranged in a similar manner, and thus 


VIEW OF MECHANISM SHOWING CARBONS. 


also self-sustain their position in the 
arc chamber. It will now be observed 
that although there are four carbons 
in the lamp they really act as a single 
negative and a single positive carbon 
in the are chamber and when operat- 
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ing the lamp has but one are burning 
and this are travels back and forth 
from one core to the next having steady 
passage by reason of the bridge core. 
As the carbon burns away a sneak feed 
occurs and it might be said that the 


FOX-MULTAL FLAME ARC LAMP 
WITH COVER REMOVED. 


carbon tips are always at a fixed posi- 
tion in the are chamber as this disin- 
tegrating feed causes a very small 
amount at a time. 

The two negative carbons are moved 
away from the positive carbons by a 
slipper block which is actuated by the 
solenoids, the latter being contained in 
an upper compartment of the lamp, and 
when the current is switched on the are 
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Alternators with Direct-Attached 
Belted Exciters. | 

The modern electric light plant in 
cities of moderate size generally oon- 
tains belted alternators of capacities 
of 200 kilovolt-amperes or less. These 
alternators are generally excited by a 
small direct-current belted exciter, 
which is installed on a separate foun- 
dation and treated as a separate ma- 
chine driven by a belt from a pulley 
on the alternator shaft. 

The operator invariably experiences 
difficulty in maintaining proper belt 
tension. The adjustment of the main 
alternator belt disturbs the exciter belt 
and frequently results in hot box on 
the exciter. ` 

To overcome these difficulties the 
Electrice Machinery Company, Minne- 
apolis, Minn., has recently put on the 
market moderate sized alternators with 
direct-attached belted exciters, as 
shown in the accompanying cut. 

This type of alternator with exciter 
mounted on a cast-iron bracket, which 
is attached directly to the alternator 
frame so as to move with it, eliminates 
the ever-present difficulty experienced 
by operators in maintaining proper belt 
tension on both the main belt and the 
exciter belt, so as not to endanger the 
exciter bearing in case the exciter belt 
is too tight, or, on the other hand, al- 
low the exciter belt to slip off and in- 
terrupt service if it is too loose. Tight- 
ening or loosening the main alternator 
belt has no effect on the exciter belt. 


forms immediately and the series coil 
causes the slipper block to move the 
negative carbon away from the positive 
carbon and the shunt and series coils 
then cause the arc to be maintained at 


constant values. 


„A 


ALTERNATOR WITH BELTED EXCITER. 


These alternators are furnished in sizes 
from thirty to 180 kilovolt-amperes, op- 
erating at from 600 to 1,200 revolutions 
per minute. 

The belt centers are shorter than in 
the case of separately mounted exciters, 
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but the two pulleys are made amply 
large and of ample width of face so 
there is no difficulty. The exciter is the 
standard spherical-type exciter and the 
alternator is the standard spherical- 
type alternator. 

‘ach alternator rail has its own 
ratehet head and the two ratchets are 
locked together by a crossbar so as to 
he operated simultaneously by a single 
lever. The machine may be pushed 
or pulled by these ratehets by simply 
throwing the pawls. 

According to the manufacturer, this 
will cost the purchaser less than to in- 
stall the exciter on a separate founda- 
tion with a long belt which he will have 
to furnish, and will also secure to the 
exciter a good deal better attention 
from the operator, and also require 
much less floor space than the usual 
way, 

— -eee 


Electric Sign Flashers. 
The electrie sign is being advocated, 
by every progressive central station, 


FIG. 1- CRAWLING-CHASER TYPE. 
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FIG. 4—BRUSH-TYPE FLASHER. 


us one of the most effective and evo- 
nomical means of advertising. In view 
ofthe remarkable progress being made 
in this field, due to the activities of the 
central stations there. has been a cor- 
responding development in the manu- 
facture of sign flashers and accessor- 
ies, it being possible today to create al- 
most any spectacular effect desired. 

There are two distinctive advan- 
tages in favor of the use of electric 
sign flashers. First, it compels the 
passer-by to look at the sign which, of 
course, is the primary reason for the 
installation of a sign, and secondly the 
cost of current is reduced an apprecia- 
ble extent. 

In the accompanying illustrations are 
shown several types of sign flashers 


which are meeting with pronounced 
success In the innumerable installations 
in which they figure. ` 

For producing such effects as craw- 
ling snakes, jumping rabbits, ete., 
wherein one apparently animated ob- 
ject chases another around the border 
of a sign, the flasher shown in Fig. 1 
is adapted. The illusion is accom- 
plished by wiring each opposite lamp 
in the sign on one wire, making half 
the number of circuits that there are 
lamps in the border. Almost eight or 
ten circuits are lighted at one time, 
and when the ninth is connected the 
first is disconnected. The capacity of 


these flashers is limited to two amperes. 


per circuit. 

For capacities from fifty amperes up 
the series-carbon flasher shown in Fig. 
2 is particularly adapted. This flash- 
er breaks the line in series in three or 
more places at once, making it neces- 


FIG. 2—-SERIES-CARBON TYPE, 


FIG. 5- KNIFE-TYPE FLASHER. 


sary for the current to Jump that many 
air gaps in order to hold an arc. 

The flasher shown in Fig. 3 is known 
as the high-speed type and probably 
produces the most spectacular effects 
of any except the large combination 
type. Falling effects such as fountains, 
streams of liquids, foam, smoke, fire, 
steam, cloud effects, revolving wheels, 
etc., are produced with this machine. 
These flashers operate at a speed of ap- 
proximately 200 breaks per minute and 
will carry twenty four-candlepower 
lamps per switch. 

The brush-type flasher is shown in 
Fig. 4. This is a moderate priced flash- 
er, especially designed for spelling out 
signs one letter at a time, or work of 
a similar nature. The cams, constitut- 
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ing a drum on this machine, are of 
very heavy construction. The brushes 
are of pure copper and are provided 
with a special brush holder that pre- 
vents a loose contact or abnormal burn- 
ing. 

A new flasher which has recently 
been placed on the market is shown in 
Fig. 5. It is known as the knife-type 
Hasher and is a moderate priced, sub- 
stantially built tlasher throughout. It 
is mounted on a three-fourths inch 
slate base, steel worms and machine- 
cut gears are used and it requires no 
other attention than oiling once a 
week, 

In Fig. 6 is shown a combination 
flasher which is designed for large 
spectacular signs such as sky-rockets, 
fireworks, fountains, ete., in combina- 
tion with reading matter. They can be 
made to produce almost any conceiva- 
ble combination of effects. 

The flashers illustrated and de- 


FIG. 3--HIGH-SPEED TYPE. 
ia 


FIG. 6—COMBINATION FLASHER. 


scribed herewith are manufactured by 
the Reynolds Dull Flasher Company, 
152 Fifth Avenue, Chicago, Ill. 
enue tp eee 

Electric Cranes on Ore Vessel. 

The Vollrath Tham, one of a fleet of 
vessels engaged in the Swedish ore- 
carrying trade, has ten electric cranes, 
five on each side of the ship. Each 
crane has a lifting capacity of 5.000 
pounds, a hoisting speed of seventy- 
five feet per minute, and will handle 
from forty to fifty tons per hour. An 
entire cargo of 8,200 tons has been dis- 
charged in forty-seven working hours 
by a crew of fifteen men, using only 
five of the cranes, The vessel con: 
tains her own electric generating 
equipment. 
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Current Electrical News 


CONTINENTAL EUROPE. 


(Special Correspondence.) 


Parts, NOVEMBER 25.—A project is on foot for a railroad line 
in the Jaen province of Spain on which it is probable that electric 
traction will be used. The plans are now being drawn up by a 
French company. The new line will run from the north to south of 
the province, and it is expected to carry a considerable traffic. It 
will run from Pedro Abad to Martos, and it is probable that it will 
be continued by a new section running from Alcandete to Grenada. 
It passes through an olive growing and cereal region. 

There is to be built a suburban line running from the Place 
de la Republic in Paris to St. Denis. The franchise for the road 
has already been awarded, and work is to be commenced at the 
suburban end very shortly. Electric traction will be substituted 
for steam on the line which runs between Sevran and Claye. In 
Algeria there is a project for an electric tramway from Oran to El 
Ancor. The Lyons Syndicate, among others. has applied for the 
franchise. It is probable that the tramway now running from Al- 
giers to the suburban locality of Chateauneuf will be extended as 
far as Bouzarea. 

A new turbine plant is to be erected on the Bourne River, in 
the Dauphiné region of France and it will be above the 4,000-horse- 
power Bournillon plant, working in connection with it so as to extend 
the power network. The company which owns the Bournillon plant 
lately purchased the Froment station at Auberives which also 
worked on a power network. As to the new turbine plant, it will 
have an intake flume entirely cut in the rock; andits output will at 
least equal what the Bournillon plant now gives. It has just been 
announced that the Brown-Boveri firm of Baden, Switzerland, has 
been consolidated until the Alioth Company of Basle and has also 
taken over the Isaria Zahlerwerke (Meter Company) of Munich. 

Work is being actively carried out upon the electrical equipment 
of the Létschburg railroad, Switzerland, upon the Spiez-Frutigen 
section. Tests will be made on this section in order to obtain 
data for operating the entire line. Two types of experimental lo- 
comotivegs are now being built. One of them is constructed by 
the Swiss Oeslikon firm and the second by the Allgeneine Gesell- 
schaft of Berlin. 

The French Thomson-Houston firm is engaged in extensive oper- 
ations in Egypt. The Egyptian Thomson-Houston Company, which 
is a branch of the former, has lately secured the contract for the 
electric lighting of the town of Assiout. It already obtained the 
rights for the lighting of Zagazig during the last vear. All of 
the material used in this work will be supplied from the Paris 
shops of the Company. 

Among recent Italian projects is the eighty-mile electric rail- 
road running from Rome to Frasinone. Another railroad line passes 
between Gallarate and Magnago, in the Italian lake region, we 
mention another between Argegno and Lanzo. Electric tramways 
are planned from Sperzia to Cadunare and from Chiavasso to 
Biella, A. DE C. 


CANADA. 
(Special Correspondence.) 


OTTAWA. ONT., DECEMBER 3.—On November 1 the pay-as-you- 
enter car system went into operation on all street car lines of To- 
ronto. 

The City Council of Hamilton, Ont., has asked the Hydro-Elec- 
tric Commission to extend the time, in which the City can enter 
sae full co-operative contract with the Commission, to December 
31, 1911. 

Contractors constructing the dam at Farnham, Que., are em- 
ploying additional help in order to complete the work by March 
next, when the Yamaska River will supply the municipality with 
600 horsepower. The work is costing the town of Farnham $100,000. 

Hon. Adam Beck, Ontario minister of power, anonunces that 
before the end of the present month, the entire 290 miles of hydro- 
electric power line, carrying Niagara energy at 110,000 volts to all 
the chief centers of Ontario west of and including Toronto, will 
be completed and in operation, The Government installation is 
the greatest in the world today. 

_ The city of Port Arthur, Ont., is now receiving its first power 
direct from Kakabeka Falls, over the new transmission line built 
hy the Ontario Hydro-Electric Commission, on the contract entered 
into ten months ago. The supply, at present, is 600 horsepower. 

The City Council of Sherbrooke, Que., has decided to develop 
the “drop-off” power on the Magog River. It is estimated that the 
cost will be $70,000. According to the plans prepared, there will be 
about 2,600 horsepower developed. It was also decided to call for 
tenders for the purchase of the power that the City owns of the 
St. Francis River, at Westbury. 


o 


The directors of the Electric Company of London, Ont., will ask 
the City to buy them out for the sum of $200,000. A by-law will 
probably be submitted to the taxpayers of the city in January 
next to authorize the purchase. A year ago the Company wanted 
$440,000 for its plant. The present price asked, it is pointed out, 
will not leave much for the shareholders of the common stock as 
there are over $100,000 of debentures to be provided for. 

The minimum flow of development of Canada’s water powers 
is estimated at nearly 26.000,000 horsepower. These are the fig- 
ures of J. B. Challies, of the department of the interior at Ottawa. 
Mr. Challies will revise this estimate shortly, when it is antici- 
pated that the water powers of the Dominion will be found to 
be considerably greater than this total. A careful calculation shows 
that the maintenance of one horsepower per annum from steam 
power involves a consumption of 21.9 tons of coal. On this basis, 
therefore, the available water powers of the Dominion as above 
estimated, represent a combined energy which, if it were generated 
by coal and steam, would involve a coal consumption of 562,455,633 
tons per annum. The summary of the available water powers of 
the Dominion, at the minimum flow of development, together with 
the amount at present developed, is as follows: In the Yukon Ter- 
ritory, 470,000 horsepower: in British Columbia, 2,065, 500 of which 
73,100 horsepower is at present developed; Alberta, 1,144,000. of 
which 1,330 is the present development, Saskatchewan, 500,000; 
Manitoba, 504,000, with 18,000 now developed; Northwest Territor- 
ies, 600,000; Ontario, 3,129,168, having a present development of 
331,157: Quebec, 17,075,939, and 50.000 developed; New Brunswick, 
150.000: Nova Scotia, 54,800 of which there is a present develop- 
ment of 13,300 horsepower. W. 


COMMISSION NEWS FROM WISCONSIN. 


(Special Correspondence.) 


The Kenosha Electric Railway Company has brought a case 
before the State‘Supreme Court involving the constitutionality of 
the convenience and necessity provision of the public utilities law 
and seriously involving the powers of the Wisconsin Railroad 
Commission. It is held by the Electric Railway Company that 
the provision is unconstitutional in that it gives the Railroad Com- 
mission legislative power. This provision says that “no public 
utility engaged in the production and delivery of heat, light, 
water or power shall operate in any municipality where al- 
ready in operation is a similar public utility, unless it shall first 
obtain from the Railroad Commission a certificate to the effect that 
public convenience and necessity warrants the operation of the 
second utility,” 

The state’s attorney contends that the powers given the Com- 
mission under this act are merely administrative and that the 
Commission simply determines the facts upon which the legislature 
has previously decided the law shall operate. 

In case the convenience and necessity provision of the public 
utilities law is declared unconstitutional, the indeterminate per- 


ment provision would also be made void for the same reasons. 


COMMISSION NEWS FROM NEW YORE. 


(Special Correspondence.) 


During the recent rehearing of the application of the Buffalo, 
Rochester and Eastern Railroad for a franchise to construct a 
road across the State of New York from Troy to Buffalo, William 
H. Elliott, signal engineer of the New York Central Railroad Com- 
pany, testified that the road with which he is connected is constructing 
a new signal system from Croton to Buffalo, which will eventually 
cost $3,000,000. This reconstruction will shorten the blocks to 
an average length of a mil2. At present they are about 8,700 feet 
long, on an average. Mr. Elliott stated that the average daily 
number of trains now operated on the main line tracks is fifty-eight 
on tracks one and two, passenger, and thirty on tracks three and 
four, freight. When the automatic signal equipment is completed, 
he said that it would increase the capacity of the Western Division 
twenty-five per cent, and the Hudson Division 100 per cent. He 
added that if it were possible to still further shorten the blocks to 
a length of 4,200 feet, the carrying capacity of the road would 
be increased 200 per cent more than at present. 

The Public Service Commission has granted the petition of 
the Elmira Light and Railroad Company for authority to extend its 
street surface railroad on Pennsylvania Avenue to the city of El- 
mira, to the southerly city line, thence along the route on Pennsyl- 
vania Avenue to the town of Southport to Southport Corners. 

The Public Commission has also authorized the Middleport Gas 
and Electric Light Company to exercise franchises granted for the 
furnishing of electric lighting to the town of Royalton, Niagara 


County, N. Y. 
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The Commission is holding hearings at Albany, New York, Syra- 
cuse and Buffalo. At Albany. on December 6, the application of Hoo- 
sac River Electric Light & Power Company for permission to con- 
struct its lines in the town of Pittstown, Rensselaer County, and to 
issue capita] stock was heard. On December 7, at Albany, companies in 
the state which have been ordered to show cauSe why they should not 
manufacture and distribute gas in accordance with the prescribed 
standards of illuminating power and purity was heard. The com- 
panies upon which orders have been served are: Waterville Gas 
& Electric Company; Watertown Light & Power Company; Sea 
Cliff & Glen Cove Gas Company: United Gas, Electric Light & 
Fuel Company, of Sandy Hill; Rome Gas, Electric Light & Power 
Company; Peoples Gas & Electric Company, of Oswego; Newburgh 
Light, Heat & Power Company: Half Moon Light, Heat & Power 
Company, of Mechanicville; Malone Light & Power Company; Glens 
Falls Gas & Electric Company; Homer & Cortland Gas Light Com- 
pany; Central New York Power Company, of Utica. T; 


LIGHTING AND POWER. 


(Special Correspondence.) 
LETCHER, S, D—A stock company is to install an electric 


light plant at once. C. 
WAUSAU, WIS.—The installation of a municipal electric light 
plant is being agitated. C. 
PALACIOS, TEX.—C. D. Deal, of Colorado Springs, Colo., has 
purchased the local electric light plant. P. 
GRAPELAND, TEX.—G. W. Johnson & Company, of Kansas City, 
propose to install an electric light plant here. P. 
WEBSTER CITY IOWA.—The contract for the installation of 
a light and power plant has been let at $50,000. C. 
CULBERTSON, MONT.—W. E. Pierce has applied to the Coun- 
cil for a franchise to install an electric light plant. C. 
BERTHOLD, N. D.—John K. Moore, of Minot, N. D., has been 
granted a franchise to install an electric light plant. C. 
BELLE PLAINE. IOWA.—-Construction has been started on 
the municipal electric light plant which is to cost $20,000. C. 
RED OAK, IOWA.—The Red Oak Electric Company will build a 
line to Stanton, Iowa, and will furnish that town with light. C. 


DULUTH, MINN. —The Council proposes to secure legislation 
whereby the City can install a municipa) electric light plant. C; 

HAMBURG, IOWA.—A vote will be taken December 12 on 
granting a franchise for the installation of an electric light plant 
in this place. C. 

CHINOOK, MONT.—The Chinook Light & Power Company has 
been incorporated by Thomas O'Hanlon, A. S. Lohma and E. S. 
Sweet. 

WAPELLO. IOWA.—-Utt Brothers are considering the con- 
version of the old mill race into a water power at an expense of 
$300,000. C. 

MOOSE LAKE, MINN.—A franchise has been granted to the 
Cloquet Electric Company to extend its wires from Cloquet to 
Moose Lake. C. 

MUSSELSHELL, MONT.—Handel Brothers are promoting the 
installation of an electric light plant with a capacity of 600 thirty- 
two-candlepower lamps. C. 

ALBANY, CAL.— The Great Western Power Company has been 
granted a franchise to operate its electric-power system here and 
to the north of Berkeley. A. 

THIEF RIVER FALLS, MINN.—The City will construct a dam 
across Red Lake River, four miles south, in the spring, and install 
an electric light and power plant. C. 

MAIDEN ROCK. WIS.—At a special meeting of the Village 
Council steps were taken toward the establishment of a municipal 
electric-light system in Maiden Rock. 

KENTON, O.—The Hardin-Wyandot Lighting Company has 
been incorporated with a capital of $10,000 by W. B. Whiting, 
C. C. Owens, Sterling Newall and others. 

ATLANTIC, !OWA.—The contract for 10.000 sixteen-candle- 
power light bulbs was let by the city council to the Electric Appli- 
ance Company, of Chicago, Ill., for $1,600. C. 

JOHNSONVILLE, N. Y.—The work of wiring the village for 
electric lights is well under way, and it is expected that the sys- 
tem will be completely installed by December 15. 

SEYMOUR, IND.—The roundhouse and new repair shops of the 
Baltimore & Ohio South Western Railroad now building in this 
city, will be operated by electric power throughout. S. 

MARSHALLTOWN, IOWA.—The Council has opened bids for 
the installation of the machinery for the steam power electric light 
and pumping station, ranging from the $6,800 to $8,900. . 

PLATTE. S. D.—The City Council has acted favorably upon 
a franchise giving F. J. Miller the right either to purchase the 
present electric light system here, or install a new plant. 

NORWALK, O.—The Wheeling & Lake Erie Railroad Com- 
panv is, according to a recent agreement, to furnish electric light 
to this vilage. Work on wiring will commence at once. 
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ONTARIO, CAL.—The San Antonio Water Company has be. 
gun the work of increasing its power capacity at sub-station No. 1. 
The alterations involved will be made at a cost of about $20.000. 

RICHMOND, CAL.—H. B. Kinney. manager of the Richmond 
Light & Power Company, announces that his company will soon 
begin the complete reconstruction of its power plant in this city. 


BONAPARTE, IOWA.—S. E. Irish, of Keosauqua, lowa. has 
purchased the Meek dam and will organize a company to rebuild it 
and equip it with electrical apparatus to develop 1,200-horsepower. 

BAYFIELD, WIS.—The Board of Water and Light Commis 
sioners will erect a boiler house, 47 by 64 feet in size and will 
install two steam boilers, at the water and light plant at a cost of 
$8,000. f 
PEORIA, ILL.—A contract has been let for the erection of a 
new electric light plant near the site of the present one. The 
plant is to contain two 500-horsepower engines and suitable gen- 
erators. 

RACINE, WIS.—The Belle City Malleable Iron Company fac- 
tory buildings have been equipped throughout with a modern elec- 
tric light plant, an improvement which has been contemplated for a 
long time. | | 

EGAN, S. D.—A movement has been inaugurated here to estab 
lish a municipal electric light system, and it is believed a special 
election will soon be called to vote upon the issuance of the neces- 
sary bonds. 

OROVILLE, CAL.—The Great Western Power Company is about 
to enlarge its Island Bar power house. There are now four gen- 
erators in use there and the Company announces that another is 
to be added. A. 

LEESBURG, IND.—The Leesburg Light & Water Company has 
been incorporated with a capital of $10,000. The incorporators are 
Frank Bortz, W. A. Kohler, W. H. Stanley, H. E. Kinsey, and 
Charles Gawthrope. 

COUDERAY, WIS.—Work on the power proposition of the 
Arpin Lumber Company on the Chippewa River is progressing 
rapidly and it is probable that the hydroelectric plant will be in 
operation by the coming summer. 

SYLVA, N. C.—An electric plant is to be installed at the Harris 
Roller Mills, at Dillsboro. The machinery has been ordered and 
the plant will be installed at once. The plant will furnish power 
for Dillsboro, Sylva and the tannery. 


CLEVELAND, O.—A permit for the erection of a $230.000 
power plant for the Cleveland Electric Illuminating Company has 
been issued by the building inspector here. The new building will 
be located at 720 East Seventieth Street. 

VICTORIA, TEX.—Under the terms of the lighting contract 
recently entered into by the City, sixteen-candlepower lamps are to 
replace the eight-candlepower ones formerly in use. The Victoria 
Electric Light Company supplies the power. 

TACOMA, WASH.—The light and water department will call 
for bids for the city’s Nisqually power plant by December 15. The 
estimated cost of the remaining work is $1,100,500. Practically all 
of the work will be let in a single contract. C. 


KANSAS CITY, MO.—On account of a shortage of money many 
streets not now illuminated will remain without light until April. 
The $190.000 which was appropriated for the present fiscal year 
has already been used and there is an apparent deficit of $9,000. 


RICHMOND, VA.—The Virginia Railway and Power Company. 
of this city, has been granted a permit for the construction of a 
blacksmith shop for use in connection with its large electrical in- 
terests here, the same to cost from $4,000 to $5,000, being of steel 
and concrete. 4 


CLARKSTON, IDAHO.—It is announced that a contract has 
been let to Charles C. Moore & Company, of San Francisco. and 
the General Electric Company for the installation of a new steam- 
driven electric generating station here. The plant is to cost 
about $100.000. 


INTAKE, CAL.—Work on the Great Western Power Company $ 
dam here, was completed recently and the reservoir is now (M 
working order. The dam is 86 feet high from the bed of the river 
and 285 feet long on top. It is 75 feet wide at its base and of solid 
rock and cement. A. 


FAIRMONT, MINN.—The Electric Light & Water Commission 
has let the contract for the Minneapolis Steel & Machinery tonl 
pany. Minneapolis. for the installation of a 400-horsepower ensine 
for $21,985, to the Allis-Chalmers Company, for a new pump. 
motor, etc., at $2,885. : 


ATCHISON, KAN.—The town of Troy, in the northeastern 
part of the state, is now receiving power from the plant of the 
Atchison Power Company, of this city. In the town of Wetmore 4 
gasoline-driven generating plant is to be installed, for which bils 
have already been opened. 


INDIANAPOLIS, IND.—Local electricians have prepared a bill 
to be introduced in the Legislation to regulate “persons. firms and 
corporations installing wires or apparatus conveying electric Cur 
rent for any purpose.” Underwriters are encouraging the electri ans 
on the belief that faulty wiring is the cause of many fires. > 
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GREENWOOD, S. C.—The superintendent of the local water 
and lighting system, J. A. Sproles, has announced the successful 
boring of a 300-foot artesian well, which tested at the power plant, 
showed a daily flow of half million gallons, thus doubling the former 
water supply of the town and plant. : L. 

WATERLOO, IOWA.—The Central Heating Company of this 
city has filed notice with the Secretary of State of enlargement 
of its object to include the manufacture and sale of electric power 
and of an increase from $15,000 to $40,000 in capital stock. C. F. 
Fowler is president and A. M. Place is secretary. Z. 

KINGMAN. ARIZ.—The Desert Power & Water Company is 
doubling the capacity of its electric power plant here at a cost of 
about $75,000, and is extending one of its supply lines six miles, 
making its system aggregate about thirty-two miles. It is expected 
to have the addition to the plant ready for operation not later than 
January 1. 

TACOMA, WASH.—Savage & Nichols have been awarded the 
contract for building the upper portion of the Nisqually power 
system. The work on which the bids have been let is the building 
of a dam in the Nisqually River and of a 10,000-foot tunnel. The 
Nisqually Company will soon let a contract for the transmission 
line. 

ANSLEY, NEB.—A special election was held recently at which 
$5,000 bonds were voted for putting in a city electric light plant. 
Only nine votes were cast against the proposition. Ansley had 
the first electric light plant in Custer County, which was put in 
in 1892, but burned three years ago. Another plant was put in 
which burned last spring. 

WONDER, CAL.—The Mona Electric Power Company has 
completed surveys for a seventy-five mile power transmission line 
from Lucky Boy to Wonder, and it is announced that contracts 
will be let at once. It is intended to have the line completed by 
the middle of February, 1911. A voltage of 60,000 will be carried, 
the power being distributed mainly to mining companies. A. 

MAUMEE, O.—Application has been filed in the Common Pleas 
Court at Toledo asking the appointment of a receiver for the 
Maumee Light & Power Company. A. A. Bemis, an attorney, of 
Cleveland, who filed the petition charges that the Company trans- 
ferred its assets to the Suburban Company, a new organization, last 
April for the purpose of hindering and defrauding those who were 
its creditors. H. 

SPRINGFIELD, ORE.-—The Northern Idaho & Montana Power 
Company has bought a tract in this city on which it has begun 
the erection of a general sub-station which will be made the dis- 
tributing point for the entire Willamette Valley. A two-story brick 
building is under construction, to be occupied about the first of 
next March. The machinery to be installed will cost approximately 
$150,000. A. 

SUPERIOR, WIS.—The Great Northern Power Company, 
which operates a big hydroelectric plant at Thompson, Minn., on 
the St. Louis River, announces its intention of spending $250,000 
in building a power-transmission line and distributing station in 
Superior. The concern now supplies Superior industries from its 
plant at Duluth, but that plant is inadequate on account of an 
increasing demand here. 

HARRISBURG, PA.—Sixteen electric companies were recently 
granted state charters. Eight of the charters were granted to 
Walter A. Rigg, C. L. Roller and H. H. Riegel, of Reading, whose 
companies have $5.000 capital each and bear these names: Edi- 
son of Boyertown. Lower Alsace Township, Amity Township, Cole- 
brookdale Township, Douglas Township, Exeter Township, Earl 
Township and Oley Township. 

ORONO, ME.—The Penobscot Realty Company, which has 
purchased the power site and nearly the entire holdings of the 
James Walker Company, in Orono, has already commenced work 
in connection with the erection in the spring of a new electrical 
power plant that will generate between 3,000 and 5,000 horse- 
power. According to the plans, which are not yet complete, the 
new plant will cost in the vicinity of $300,000. 

MOORESVILLE, IND.—In consideration of $19,500, Ben. R. 
Mowry, receiver, for the Mooresville light and power plant, was 
sold December 1, to Harry J. Stroops, of Chicago. The Mooresville 
plant, known as the Public Service Company was running behind in 
a business way and was placed in the hands of a receiver. It is 
understood the new owner will make needed improvements and in- 
stall some new machinery in the plant. S. 

INDIANAPOLIS, IND.—Engineers who were employed several 
months ago to report on the advisability of building and equipping 
a heat, water, light and power plant for the exclusive purpose of 
supplying the State House, the Soldiers Monument and other near- 
by state institutions with water, heat, light and power have re- 
ported to the Governor that an adequate plant can be installed 
at a cost of $105,346. It is said that this will effect a saving to the 
State of $16,000 a year. S. 

NORFOLK, NEB.—The Norfolk Electric Light and Power 
Company has contracted with the Sugar City Cereal Mills for 
all of that company’s power not used in the milling business, and 
thus a continuous service for the future is assured. The mill 
power will be used from midnight till morning and as an auxiliary 
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in case of emergency. The Electric Light Company will also 
install another steam plant as an auxiliary in case of emergency. 
OAKLAND, CAL.—John ‘A. Britton, of the Pacific Gas & Elec- 
tric Company, announces that his company is about to take over 
the Suburban Light & Power Company, whose holdings are esti- 
mated to be worth $1,000,000. The Suburban Light & Power Com- 
pany supplies power and light to Haywards, Sar Leandro, Niles, 
Irvington, Newark, Elmhurst, San Lorenzo, Pleasanton and other 
Alameda County towns. Mr. Britton expects the deal to be con- 
sunmated by the first of the year. A. 
WILLOWS, CAL.—A new electric company, which is being 
formed with C. R. Wickes as one of the prime movers and a num- 
ber of local people as stockholders, has applied for a franchise 
for a line through the streets of Willows. The company expects 
to get power from the Sacramento Valley Power Company, the lat- 
ter’s line now being three miles from Orland. If the local com- 
pany secures the franchise its representatives promise to furnish 
the citizens of Willows with light and power within six months. 


ATLANTA, GA.—The Atlanta movement for more general use 
of electricity in illuminating the business streets of the city is 
steadily gaining momentum, and three more streets have recently 
been placed in the list. The finance committee has adopted a 
further resolution favoring an appropriation for extending the 
“white way” to include Marietta, Forsyth and Broad Streets, and 
a further resolution urges the finance committee of 1911 to set 
aside the needed money for the similar illumination of Peachtree, 
Whitehall, Hitchell, and the three first named streets during the 
coming year. Special ornamental lights are in use for the purpose 
and the movement is one of the most popular of recent years with 
the business men and the city generally. L. 


| . ELECTRIC RAILWAYS. 


(Special Correspondence. ) 


TEXARKANA, TEX.—The Texarkana Gas & Electric Company 
will extend about two miles of double track on Broad Street. K. 

LOS ANGELES, CAL.—The Southern Pacific Railroad Company 
is reported to be arranging to electrify its 170 miles of track be- 
tween Los Angeles and Bakersfield. A. 

MARTINEZ, CAL.—The first rail of the Oakland-Antioch Rail- 
road has been laid at Bay Point. A. W. Maltby, who is financing 
the project, expects the road to be completed and ready for opera- 
tion within six months. A. 

DEFIANCE, OHIO.—The Defiance Interurban Railway Company 
was incorporated a short time ago at Columbus, Ohio, and expects 
to build a trolley line from that city to Ft. Wayne, Ind. The line is 
being surveyed. H. 

WARSAW, IND .—The officials of the Winona Interurban Trac- 
tion Company are working on a plan of operating sleeping cars 
over electric lines between Michigan City and Indianapolis and 
possibly Lousville, Ky. S. 

SAN FRANCISCO, CAL.—The Owens River Electric Railway’ 
Company has been incorporated by C. Hillyer, E. A. O'Brien, M. R. 
Jones, G. Carter, R. C. Pardoe, T. W. Forsyth and D. D. Oliphant, 
with a capital stock of $200,000. 

SAN RAFAEL, CAL.—Geo. D. Shearer has been granted a 
street railway franchise covering the principal streets in this city 
and stipulating that the work shall commence within three months 
and be completed within two years. A. 

KANKAKEE, ILL.—Two-thirds of the right-of-way between 
Urbana and Kankakee has been secured by the Kankakee & Urbana 
Electric Railway Company. A meeting of stockholders and directors 
will be held December 12 at Kankakee. Z. 

ELKHART, IND.—A subsidy tax made of the construction of 
the Kalamazoo, Elkhart and South Bend Traction Company has 
been voted by the citizens of Washington township, Elkhart County. 
Work on the new line is to begin soon. S. 

INDIANAPOLIS, IND.—The Indiana Railroad Commission is 
greatly interested in the success of the automatic track-circuit 
block signal protection the managers of the Terre Haute, Indianap- 
olic & Eastern Traction Company are about to install. S. 

SAPULPA, OKLA.—The Union Traction Company has let the 
contract to the Interurban Construction Company of Muncie, Ind., 
for the construction of an interurban line to Tulsa, which will be 
completed by June, 1911. The cost will be about $300,000. K. 

McALESTER, OKLA.—L. E. Fischer of Danville, IN., has ac- 
cepted a position with the McAlester Interurban Company as Gen- 
eral Manager. Extensions of this road are being considered that 
will extend the line to Willerton, Okla., and Denison, Tex. 

ATHENS, GA.—The Athens Railway and Electric Company is 
now engaged in constructing a new concrete car barn, and is re- 
building and improving its lines in various portions of the city. 
The local system is said to be one of the best equipped in the 
state. L. 

BUTLER, MO.—The Butler Commercial Club is anxious to 
secure an electric railway and the president has appointed a com- 
mittee consisting of S. W. Dooley, A. H. Culver, C. H. Burgess, Clyde 
McFarland and D. K. Walker to aid promoters in raising a fund of 


$25,000. Z. 
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CANTON, ILL.—Extension of the line of the Illinois Central 
Electric Railway Company through the mining camps near Norris 
and to Farmington is expected to be made next spring. A new 
325-kilowatt generator has been installed at the power house in 
this city. Z. 

SALEM, ORE.—The Santium Development Company has asked 
for a franchise over certain streets in this city for the purpose of 
constructing an electric railway line between this city and Stayton, 
claiming that the line will be in operation within two years after 
the granting of the franchise. A. 


MUSKOGEE, OKLA.—The Muskogee Electric Traction Com- 
pany is considering the building of an interurban line from here 
to Fort Smith, Arkansas, also a line to Oklahoma City, via Mc- 
Alester, Holdenville and Shawnee, Philipp D. Miller, of New York, 
is interested in the transaction. K 


URBANA, ILL.—The Champaign and Decatur and the Decatur 
and Bloomington interurban lines have been merged into the 
Bloomington, Decatur & Champaign System. The articles of in- 
corporation were filed with the Recorder in this city December 1. 
The headquarters of the company will be in Champaign. S. 


SOUTH BEND, IND.—AII electric cars operating in this city 
or operating in and out of this city will be required to equip their 
cars with safety fenders according to an ordinance recently passed. 
This action is due to the killing of a child by an interurban express 
car. The penalty for non-compliance with the ordinance is $5 to 
$200 a day. S. 

CHAMPAIGN, ILL.—The three-years contract between the 
Illinois Traction System and the interurban car men was put into 
effect December 1, granting an increase in their wages of ten per 
cent and making an additional ten per cent advance after six 
months certain to those who remain in the service. The system 
employs nearly 500 men. S. 


SPRINGFIELD, ILL.—Articles of incorporation have been filed 
by the Elgin Belt Railway Company with a capital stock ef $25,000, 
formed to construct a railway from Batavia to Des Plaines. The 
incorporators who compose the first board of directors are Phillip 
Freiler, Joseph Newman, M. C. Eppenstein, J. M. Blackburn and 
C. F. Terhume, ail of Elgin. Z 


EVANSVILLE, IND.—At a meeting held in this city November 
22) by Charles Murdock, Henry W. Marshall and W. T. Durbin, all 
connected with the Evansville and Southern Indiana Traction Com- 
pany, a plan was formulated to build a connecting link between 
Sullivan and Pataka at once. When completed, Indianapolis and 
Evansville will be connected by trolley. S 


RICHMOND, IND.—At a call by the Richmond Commercial club 
a meeting was held in this city December 2 by representatives 
from Portland, Brookville and Harrison, O., and steps taken to 
build an interurban road from Portland to Harrison by way of 
Richmond and Brookville. When completed the road will afford 
trolley traffic from Ft. Wayne to Cincinnati. S. 


BELLINGHAM, WASH.—A $2,000,000 bond issue is back of the 
Nooksack Valley Traction Company which plans to build a sixty- 
mile road in Whatcom County. The bonds will pay six per cent 
interest and run for thirty years. Vice-president Morrison states 
that the first piece of road to be built will be between the Guide 
Meridian road or Meridian Street and at the Junction of the Marietta 
road with the Great Northern. 


ALIANY, N. Y.—The International Traction Railways of Buf- 
falo has been incorporated with a capital of $100,000, to operate a 
railroad in the Abbott Road. Buffalo, between Cazenovia Street and 
the southerly line of Buffalo. The directors include Morris Cohn. 
Jr., Niagara Falls; Robert L. Fryer, O. P. Letchworth, Buffalo: 
Thomas E. Mitten, Chicago; Edmund B. Osier, Toronto, and Nelson 
Robinson, New York. 


SPRINGFIELD, ILL.—Power for the Springfield-Jacksonville In- 
terurban Railway will be supplied, it is said, by the McKinley lines 
which operate the street lines in Jacksonville. It is ultimately 
planned to extend the line from Jacksonville to Quincy, when a 
power house will be built upon the banks of the Illinois River, a 
dearth of water making Jacksonville an inconvenient, location. 
Thirty or thirty-five miles have been graded. Z. 


ATLANTA. GA.—The Board of Trade of Stone Mountain, a 
small town sixteen miles from Atlanta, is preparing to lay before 
the Georgia Railway and Electric Company a proposition looking to 
the extension of the electric line through Decatur to that place. 
Iit is understood that the electric company has already surveyed a 
route from Decatur to Stone Mountain, and residents of the latter 
place believe that within a short time they will have a trolley line 
connecting them with Atlanta. I. 

SOUTH BEND, IND.—The Porter. Chesterton and South Shore 
Railway Company has filed articles of incorporation with the 
secretary of state. Capitalized at $40.000. The declared purpose 
of the corporation is to operate an interurban electric and street 
railway within the limits of the towns of Porter and Chesterton, 
and from thence westerly to a junction within the main line of the 
Chicago, Lake Shore and South Bend Railway Company at and 
near Baileytown, in Porter County, for the conveyance of passen- 
gers and freight and also for the distribution of current for light 
and power. Directors are C. N. Wilcoxon, F. J. Lewis Meyer, 
C. E. Palmer, F. M. Childs and J. M. Childs. S. 
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TELEPHONE AND TELEGRAPH. 
(Special Correspondence.) 
A franchise has been voted to the Woodbury 


SLOAN, IOWA. 


Telephone Company. C. 
EDELSTEIN, ILL.—The Farmers’ Telephone Company is build- 
ing a line into Prairie Township. VA 
MONTEZUMA, IOWA.—The Interior Telephone Company is 
making important improvements. C. 
BRAGGS, OKLA.—The Braggs Telephone Company has been 
incorporated with a capital stock of $10,000. P. 
GRAND ISLAND, NEB.—The Nebraska Telephone Company 
has commenced work on the erection of a building. C. 
ELKADER, IOWA.—The Bordman & Wagner Telephone Com- 
pany has incorporated with a capital stock of $1,000. C. 


PLENTYWOOD, MONT. —The Montana Star Telephone Com 
pany will build a local exchange. The Dakota Western Telephone 
Company is building a line to Bainville. C, 

HYDRO, OKLA.—The McCool Telephone Company has bren 
incorporated with a capital of $500. The incorporators are: F. 
M. Saunders, E. C, Cole and F. R. Arnold. K. 


SULLIVAN, ILL.—The Sullivan Home Telephone Company has 
been incorporated with a capital stock of $70,000 to conduct a 
general commercial telephone business. The incorporators are ( 
B. Cheadle, A. G. Hawley and R. R. Sterrett. Z 


SPOKANE, WASH.—The Washington Consolidated Telegraph 
& Telephone Company, capital $1,000,000, has been incorporated by 
C. M. Cooley, of Spokane, and others, to take over a number of 
the smaller and independent telephone systems in this vicinity. 


BLANDINSVILLE, ILL—The Blandinsville Telephone Com- 
pany, of which E. E. Fletcher is general manager, is building a new 
home for the local exchange which will be fitted with new equip 
ment. A matallic-circuit system will be installed both in the city 
and surrounding country. Z. 


FOREMAN, ARK.—The business men of Foreman have organ- 
ized a telephone company, with a capital stock of $5,000. Follow- 
ing are the officers of the company: A. Goldsmith, president; John 
H. Hawkins, secretary and treasurer; A. J. Kizer, general manager, 
A. B. Kilian, local manager. 


MUNCIE. IND.—The Delaware & Madison Counties Telephone 
Company have begun the expenditure of $25,000 or more on the 
improvement of its property in Muncie and the toll lines running 
out of the city. New toll lines will be built this winter to New- 
castle, Gaston and Alexandria. i 


COLETA, ILL.—Farmers in the vicinity of Coleta have formed 
a company which will build a telephone exchange. J. L. Deets was 
elected president and Dr. William Patch, secretary. Plans call for 
placing of stock at $30 a share in adjoining townships. An ef- 
tort will be made to connect with Sterling. Z. 

DES MOINES, IOWA.—The final step in the consolidation of 
the two telephone systems of Des Moines and the completion of 
the Drake Park switch board will be made before January 1. This 
will include the cutting of all the lines, both Mutual and lowa. 
which now enter the Iowa exchange on the east side. 


MARSHALLTOWN, IOWA.—At a meeting of the directors of 
the Farmers’ Telephone Company it was decided to install an 
automatic exchange in this city. A committee composed of F. M. 
Wheeler, Chas. R. Lynch, F. E. DeWitt and N. D. Smith was ap 
pointed to investigate the advisability of taking this step. 


MOUNT STERLING, ILL.—The stock of the Mount Sterling 
Telephone Company has been sold to the People’s Telephone, Elec- 
tric Light and Power Company for $12,000. Possession is to be 
given January 1, 1911. Senator W. I. Manny has been the princi 
pal promoter of the new company. The present system is to be 
extended and otherwise improved. 


COLUMBUS, O.—At a recent meeting held in this city 4 plan 
was formulated looking to the consolidation of the Bell Telephone 
Company interests and the remaining independent interests of 
Ohio, Indiana, Michigan and portions of New York. It is proposed 
to organize a new $50,000,000 corporation to take over all the prop 
erties. The first step will be the introduction in the Ohio legisla: 
ture, which convenes in January, of a public utilities bill that wi 
enable the telephone companies in the state to merge and Will 
give the State Railroad Commission power to regulate rates. It 
will be argued that at present there is at least fifteen per cent dit 
plication of gervice, which could be avoided by the merging of im 
terests. H. 

TOLEDO, O.—As a result of recent telephone mergers in To 
ledo the City will institute suit in the local courts to take over 
duits valued at $75,000. The conduits were originally construct" 
by the Harrison Telephone Company under a franchise granted In 
May, 1894. The Company operated an independent telephone $18 
tem and agreed that it would not combine with any other oe 
and that if it did all its equipment should become the property . 
the City. The property is now held by the Bell Telephone Compan? 
and is considered worth a rental of $5,000 per year, as it traverses 
the main streets of Toledo. An ordinance has been approved 
pealing the grant made to the Harrison Company, on the ae 
that it is no longer in operation. } 
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ELECTRICAL SECURITIES. | PHILADELPHIA. Dec, 5; Nov, 28. 
Several events among which was the pessimistic speech of American Railways s...s.s.rerersereseseeeereeereereeereereee f 
James J. Hill, tended to produce a general lowering of prices, 80 Electrie Storage Battery common. svsssseessveceee eeo o 
that quotations dropped from two to five points below the values Electric Storage Battery preferred. .......eessrerereserereees 47% 49 
established last week. As the prices declined there was liquidation, Philadelphia Electric ro E camera ome Hewes 15% Ha 
particularly so, it is reported, by large interests which had over- Phiadeibhia Matod mansion gg 88 
bought on the. October rise. The fact that Steel, Union Pacific and Union Traction ........s+s..seseseseeseseesesesresereeseereee 43% 44 
Reading, together furnished sixty per cent of the week’s trading, 
however, indicates the nature of the leadership in the decline. Steel CHICAGO. ek: Nona 
manufacturers representing ninety-five per cent of the output of the Chicago Railways, Series 1...........0005 E E E EEA se 92 91 
country met here and decided that prices should not be cut. Busi- Chicago Railways, Series 2.....s..ssuussseereseeese ee n ea 22% 2514 
ness at fifty per cent of capacity was generally reported as im- ene Subway iia OG cw te she wae E aie eta, 06 PSO eet oO Steere Bey alte EEEE EER 4 4% 
cago Telephone ....ccccccccvves ee ere a ene a ae 02-122% 122 
proving and there were some substantial orders, notably that of Commonwealth Edison .......ccccccccccetcccetceceuceccence » 115 115% 
the Pennsylvania for 150,000 tons of rails for 1911 delivery. Metropolitan Elevated COMMON ........ esses eens eee eee nee 19 19 
Officers of the Commonwealth-Edison Company have been re- National Carbon Common nee, yes ge 
National Carbon preferred ..........ccecees serou saik S 118 1%" 119 


elected. 

The Massachusetts Railroad Commission has approved the sale 
of 1,049 unsubscribed shares of West End Street Railway stock at 
public auction. 

Gross earnings of the Brooklyn Rapid Transit Company con- 
tinue to gain over last year’s, although less rapidly than was the 
case until this fall. For recent weeks they have average five per 
cent larger than in corresponding periods of 1909-10. 

At a meeting of the directors of Public Service Corporation of 
New Jersey, in Newark, Tuesday, Horatio G. Lloyd and J. Horace 
Harding were elected to the board, to fill vacancies. Mr. Lloyd is 
a member of the firm of Drexel & Company, of Philadelphia, and 
Mr. Harding is of the firm of Charlcs D. Barney & Company, of 
New York. Edgar B. Ward had previously been chosen as a 
director, to succeed the late Dr. Leslie D. Ward. 


DIVIDENDS. 

Buffalo General Electric Company: common dividend of one 
and one-half per cent, payable December 30. 

Duluth-Superior Traction Company; common quarterly dividend 
of one and one-quarter per cent; and preferred quarterly dividend of 
one per cent, both payable January 3. 

Indianapolis Street Railway Company; three per cent, payable 
on January 1 to holders of record December 22. 

Interborough Rapid Transit; regular quarterly two and one- 
quarter per cent, payable January 3 to stock of record December 24. 

Massachusetts Electric Company; regular semiannual dividend 
of two per cent, payable January 2 to stock of record December 15. 


Muskogee Gas and Electric Company; preferred quarterly divi- 
dent of one and three-quarters per cent, payable December 15. 

Northern Ohio Traction and Light Company; regular quarterly 
three-fourth of one per cent, payable december 15 to stock of record 
November 30. 

Oklahoma Gas and Electric Company; common quarterly divi- 
dent of two per cent, payable December 15. 

San Diego Consolidated Gas and Electric Company; common 
quarterly dividend of one and three-fourths per cent, payable De- 
cember 15. 

South Jersey Gas, Electric and Traction Company; regular semi- 
annual dividend of four per cent, payable from rentals received from 
Public Service Corporation of New Jersey. 

Standard Gas and Electric Company; preferred quarter divi- 
dend of one and three-fourths per cent, payable December 15. 

Twin City Rapid Transit Company; common quarterly dividend 
of one and one-half per cent, payable January 3; preferred quar- 
terly dividend of one and three-fourths per cent, payable January 3, 


CLOSING BID PRICES FOR ELECTRICAL SECURITIES IN THE LEADING EX- 
CHANGES AS COMPARED WITH THE PREVIOUS WEEK. 


NEW YORK. 
Dec. 5. Nov. 28. 
Alls-Chalmers common «66s. 6.0% soe deed OEE wee e sins 814 834 
Allis-Chalmers preferred ......soseossssososerooeseesrerosses 24 33 
Amalgamated Copper .....ssssssseosossesesreserererreesconse 6414 6956 
American Tel. & Cable ois avcicc can esc Ge canoes cowed s asker 78 *S4 
American Tel. & Tel.....c cece ecco sec enec cen eesceesncssceens 140 142% 
Brooklyn Rapid Transit ....s.esescsscsssescsesoreosreesacees T4% 11 5$ 
General Electric ....ssessseseroocrsnssessesceessicceseremens 151 160, 
Interborough-Metropolitan COMMON ...sesesesssesessessesees 18% 20'2 
Interborough-Metropolitan preferred ...scsececeeccereeceeeee 51% 5513 
Kings County Electric .......ssessosesessporessessseserseseee 123 123 
Mackay Companies (Postal Telegraph and Cables) common.. 87% 90 
Mackay Companies (Postal Telegraph and Cables) preferred. 74 74 
Manhattan Elevated .......cccceccccrteccsccccccescsceseerees 137 140 
Metropolitan Street Railway ........sseeesererseeesssrreeeee. *18 18 
New York & New Jersey Telephone.......--sececccceceeeees 103 103 
Pacific: Tel. he Tela orep enoe EREA wire ES NEREA 42 45, 
U. S. Steel common..... S stom E A E E uses ae 13% 19% 
U, S. Steel preferred........... PPT OTE E 115% 118% 
Western. Union caiscaatis voice oa r t Keresek triar a edera E ease 7018 124 
Westinghouse COMMON .....sssseeeereresesseseeerereererteee 65% ia 
Westinghouse preferred ......ccccccseccccscccccceeeneseeeceees 120 122% 
*Last price quoted. N 
ROSTON: Dec. 5. Nov 28 
American Tel, & Tel........eceeeee: Hives EE ER ENES 139% 12 
Edison Elec, Illuminating ...... eb Kassie cate ig ool aero wih atase iw atone ee 278 282 
General Blectric ........ccceccerssceecvecsess Rie ee 151 ee 
Massachusetts Electric COMMON .......ecesesseeseeressseeree. 17% re 4 
assachusetts Electric preferred .......eesescoeesocsoneeeees 85 137% 
New England Telephone ......scccccccccetcccercesesececesee 138% iri 
estern Tel. & Tel. COMMON......sesssseseseceeeeeeeseeeeee ane 91 


PERSONAL MENTION. 


WALTER LYMAN UPSON, formerly at Ohio State University, 
has been appointed professor of electrical engineering in the Uni- 
versity of Vermont. 

W. L. KIMBALL has resigned his position as treasurer of the 
American Transformer Company, of Newark, N. J., which he has 
held since its organization. 

CHESTER W. SMITH, who had charge ‘of the construction of 
the Roosevelt dam in Arizona has resigned from the Reclamation 
Service. Mr. Smith will engage in private engineering work. 

L. J. OVERBY, of Virden, Ill, has been appointed manager of 
the Illinois Telephone Company's properties at White Hall, Ill., to 
succeed E. O. Turner, who takes charge of an exchange at Tarkio, Mo. 

W. H. SMAW, formerly assistant to the purchasing agent for 
the Georgia Railway & Electric Company, was promoted to the 
position of purchasing agent of that company December 1. Mr. 
Smaw succeeds George B, Graves, who recently resigned. 

DUGALD CRAWFORD HILL has been elected secretary of 
the Metropolitan Electrical Supply Company, of Chicago, Ill. Mr. 
Hill is not an electrical man but has had a good business training 
under the tutelage of Marshall Field & Co., and is well equipped 
for his new field of endeavor. 

J. B. ADAMS, formerly in charge of the Pacific Gas & Electric 
Company’s plant at Colgate, Cal., has been made superintendent of 
the DeSabla power division and I. B. Adams, whom he succeeds, has 
resigned to go to South America. The Colgate-Hydroelectric plant 
is now in charge of Joseph Mini, Jr. 

PERRY P. ANDERSON, who has been connected with The 
Dryyoodsman at St. Louis, resigned to accept a position as manager of 
the properties of the Canton Home Telephone Company of Canton, 
lll., effective December 10. J. A. Wynes, his predecessor, will 
take charge of the inspection of inside equipment for the Chicago 
Telephone Company at Chicago. 

J. E. NOEGGERATH has returned recently from an extended 
trip to Europe, where he has been busy as a consulting engineer 
to the administration of a number of large European enterprises, 
Mr. Noeggerath has established his headquarters at 59 Wall Street, 
New York City. In a note in a recent issue of this journal the 
address was incorrectly given, 

SAMUEL INSULL, president of the Commonwealth Edison 
Company of Chicago, has been appointed by President William 
Busse, of the Cook county board, as a member of the Forest Pre- 
serve Commission, The new forest preserve district act, under 
which Mr. Insull was appointed, creates a new tax levying body 
with power to issue bonds to the extent of one per cent of the 
taxable property of Cook county, approximately $10,000,000. 

LOUIS C. OLESON, for a number of years with the Standard 
Cedar & Lumber Company, Minneapolis, Minn., announces that he 
has severed his connection with that company to assume the presi- 
dency of the Three States Cedar Company, Palace Building, Min- 
neapolis. Mr. Oleson is well and favorably known in the cedar 
industry and met with great success while connected with the 
Standard Company. The Three States Company handles the forest 
products of Minnesota, Wisconsin and Michigan, but will pay special 
attention to white cedar poles and posts. Mr. Oleson’s many friends 
predict a successful career for him in his new venture. 


LEGAL NOTES. 


EXTRA CARE NOT REQUIRED TO GUARD THIRD RAILS 
FROM TRESPASSING CHILDREN.—Where the track of a rail- 
road operated by the third-rail system was fenced in and a boy 
between seven and eight years of age, attracted by some flowers 
on the other side of the rails. opened the gate, and in attempt- 
ing to cross the track, fell and came into contact with the third 
rail, whereby he was permanently injured, the United States cir- 
cuit court of appeals, third circuit, holds that the company was 
not liable for damages. It does not consider that the company 
owed a duty to the boy to use such care in guarding and protect- 
ing the third rail as would have prevented the injury which hap- 
pened to him. There was nothing wilfully injurious in the com- 
pany’s installing upon its own premises the third rail, dangerous 
though it was to those who came into contact with it, for the 
lawful purpose of operating an electric railway system. 
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DEFECTIVELY INSULATED WIRE ON MOTOR CAR.—An 
electric wire, used on a motor car to carry the electric current 
from the overhead trolley wire to the machinery of the motor 
car, on which the insulation is allowed to become so broken, or 
defective, as to permit the naked wire to come into contact, either 
with the metal top of the circuit breaker, or with the body of an 
employe, whose duties are such as to require him to work on, and 
about. such motor car, is not a reasonably safe appliance.—Su- 
preme Court of Appeals of West Virginia in Mitchell vs. United 
States Coal & Coke Company, 68 S. E., 366. 


DELAY IN FURNISHING TELEPHONE CONNECTION.— 
An lowa statute makes the proprietor ot a telegraph or telephone 
line liable, among other things, for any unreasonable delay in the 
transmission or delivery of messages. The Supreme Court of lowa 
says that the delay in the transmission or delivery contemplated 
by the statute, with reference to a telephone company, is that of 
not furnishing the proper connection Within a reasonable time as 
well as in otherwise transmitting messages so that upon a show- 
ing of an unreasonable delay by a plaintiff it devolves upon the 
defendant telephone company to establish by a preponderance of 
the evidence that such delay was not due to negligence on its 
part. Volquardsen vs. Jowa Telephone Company, 126 N. W. 928. 


AN INTERESTING VACUUM SWEEPER DECISION.—The 
St. Paul, Minn., Pioneer Press, of November 22, states that Judge 
Willard, in the United States District Court, on November 21, 
heard arguments upon the order to show cause why B. B. Downs 
and the B. B. Downs Company, of St. Paul, should not be held in 
contempt of an order issued last July by Judge Amidon, restraining 
the Downs Company from manufacturing a vacuum cleaner known 
as the Downs Suction Sweeper No. 1. The order was procured by 
the McCrum-Howell Company, and it was alleged that the Downs 
sweeper was so similar to the Richmond as to be an infringement 
of its rights, and its manufacture constituted unfair trade competi- 
tion. Judge Willard held that the order to show cause should be 
discharged, and that the Downs Company was not in contempt of 
court in manufacturing their present sweeper. 


DUTY TO SELECT AND USE THE BEST METHODS KNOWN 
TO SCIENCE.—The Court of Civil Appeals of Texas holds that 
there was no error in refusing to instruct a jury that if a person 
was injured by a stroke of lightning conducted into the house 
over telephone wires, still they should not return a verdict against 
the company for damages if they believed that such wires were 
grounded by wrapping the line wire with the ground wire and 
that that was as good protection as known to the company’s 
agents and employes. The court considers that the duty de- 
volving upon the company was not only to use as good precaution 
as known to it or its agents, but the further duty was imposed 
of at least exercising such reasonable precaution as a man 
of ordinary care and prudence would do to select and use the 
best methods known to science for the prevention of such in- 
juries; and, since it was operating a dangerous agency, it could 
not escape liability alone on the plea that the instrumentalities 
used for the protection of its patrons were as good as known 
to it. If there were better methods of protection known to science 
it should be held at least to the exercise of ordianry care to 
select and use them.—Texas Telegraph & Telephone Co. vs. Scott, 
127 S. W. 687. 


HIGHER RATES FOR NEW SUBSCRIBERS THAN OLD.— 
A telephone company fixed higher rates for all new subscribers 
after a certain date. Jt was sought to justify this by showing the 
amount invested in the exchange, the increase in telephones, the 
increased expense of operating the greater number of telephones, 
and the profits on the investment for the different years, it 
being argued that the business could not live at the rate charged, 
and that the loss was occasioned by the investment for new 
subscribers and the increased expense of operating the exchange 
which they caused. The company therefore claimed that it was 
just and reasonable that new subscribers should be charged more 
thai old subscribers, and that the new subscribers were in a 
class by themselves. The Supreme Court of Michigan, however, 
holds that the company was guilty of discrimination against a 
would-be new subscriber, in violation of the letter and spirit of 
section 5270 of the compiled laws of Michigan, prohibiting dis- 
crimination by telephone companies, which it says is but declara- 
tory of the common law. While it is probably true that the cost 
of operating a telephone exchange increases with the increased 
volume of business, it is equally true that the whole body of 
subscribers, whether new or old, makes the added expense, and 
reaps the added benefit. A telephone exchange with 1,000 mem- 
bers is manifestly more valuable to every subscriber than one 
with 100 members, but it is equally valuable to each member 
in the same class, and its value to the subscriber does not depend, 
in any degree, upon whether he is a new subscriber or an old one. 
— Bradford vs. Citizens’ Telephone Co., 126 N. W. 444. 


DOCTRINE OF FELLOW SERVANTS LIMITED FOR ELEC- 
TRICAL INDUSTRY.—A lineman with his helper went to sub- 
station and requested that certain feed wire be killed while they 
performed certain work. It had been disconnected for another em- 
ployce, and when later notice was given by the latter that the cur- 
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rent could be put on again it was done, resulting in the death of 
the helper mentioned. The Supreme Court of Wisconsin holds, in 
the resulting suit for damages, that a distinct and independent 


employee to whom is delegated the duty to disconnect and make ' 


safe the wires on which others must work is ordinarily a vice 
principal, and not a fellow servant, with the lineman and other 
like workmen. Whether the operator in this case was such was 
at least susceptible of affirmative answer by the jury, as also 
whether the place or appliances furnished the helper were rendered 
not reasonably safe by failure of the master’s duty intrusted to 
such operator. Wherefore it was error to enter judgment of non 
suit. We now confront an industry relatively new, at least in 
present development, the court says, where employees must work 
in places which are rendered unsafe by other agents or employees 
hired to do the determining act for the purpose of creating the 
safety—employvees with whom the exposed workmen have no con- 
tact or community save that both are employed to carry on the 
general business of generating and distributing the master’s 
merchandise, as are traveling salesmen. Reasons which may have 
led to classing as fellow servants men employed in conduct of 
railroads may fail to control situations in this field, though ap 
parently closely analogous. One distinction is in the sudden and 
unavoidable nature of the peril from a failure to take proper and 
easy precautions, as in this case. A man at one moment is hand- 
ling a cold and harmless wire which it is the duty of his master 
to keep so. The next he is in contact with a deadly peril, unfor- 
seeable and unescapable, by reason of the act of another whom 
his master has employed to perform the duty resting on the latter 
to make and keep safe the place of work. The court thinks rea- 
sons to hold that the persons so employed are agents performing 
a nondelegable duty are very apparent.—Massy ys. Milwaukee 
Electric Railway and Light Company, 126 N. W. 544. 


NEW PUBLICATIONS. 


THE NATIONAL CLEANER AND DYER has appeared as & 
successor to the Cleaners and Dyers department of the National 
Laundry Journal, It is published by Dowst Brothers Company, 
Chicago. 


NEW GEOLOGICAL SURVEY REPORTS.—The United States 
Geological Survey has just published a report on the geology and 
water resources of the San Luis Valley, in south-central Colorado. 
by C. E. Siebenthal, geologist. A report has also been published 
on the water powers of the Cascade Range, in southern Washington. 


BULLETIN OF THE NATIONAL ELECTRIC LAMP ASSOCIA: 
TION.—The November bulletin of the National Electric Lamp Asso 
ciation contains an excellent description of the engineering and 
scientific activities of the National Electric Lamp Association. Ilus 
trations are shown not only of the extension of the buildings, but 
of the various laboratories and offices. Each phase of the work 
in the various departments is treated separately so that the reader 
may gain an excellent idea of the research work which is being 
carried on. 


GEORGE WESTINGHOUSE AND HIS NEW INVENTIONS—A 
reprint from the New York Tribune gives an account of the inven: 
tions of George Westinghouse and the work which he ig now carry: 
ing on. Especial attention is called to the new shockless automo 
bile spring. This invention will, in a measure, take the place of 
pneumatic tires with a saving of discomfort and inconvenience 
which will be much appreciated by the automobile owner. A full 
page illustration of the air spring attached to an automobile 18 
included in the publication. 


THE UNIVERSAL TECHNICAL REGISTER.—A new publica 
tion is to be started in January, 1911, by Boll & Pickardt, Berlin, 
Germany, entitled “Technische Welt-Register.” This journal will 
comprise a review of the technical literature of the world. and will 
be divided into three parts. The first part will give a list of journals 
and the articles appearing in them arranged by countries. The se 
ond part will have the same material arranged alphabetically by sith 
jects, while the third part will contain short abstracts of certai? 
articles of special importance. The yearly subscription will be 
twenty-four marks, ($5.75), 

THE EFFECT OF KEYWAYS ON A 7 
SHAFTS.—Under this title has been issued Bulletin No. 4- o 
engineering experiment station of the University of Ilinois. This 
bulletin gives the results of tests to determine the relative strenst 
of solid shafts and of shafts with keyways. A table au 
power transmission by cold-rolled shafting with keyways a 
diagram illustrating the weakening effect of keyways are given 
Copies of the Bulletin No. 42 may be obtained gratis upon ine 
tion to W. F. M. Goss, Director of the Engineering Experime 
Station University of Illinois, Urbana, Illinois. S 

HIGH EFFICIENCY LAMPS.—Under this title is pai 
by the engineering department of the National Electric Lamp + 
sociation, a paper on the effect of high-efficiency lamps On a 
cost of light to the central station, which was read before . 
St. Louis meeting of the National Electric Light Association 
S. E. Doane. The paper analyzes the items of expense in re 
with the generation of electrical power, and goes into 4 det : ; 
of the terms used. The relative cost of serving various taa a 
customers is also considered. The bulletin in which this Pi 
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appears also contains a number of editorials from the leading elec- 
trical journals commenting on the phases of the subject as treated 


by Mr. Doane. 

WATER SUPPLY PAPER 253.—The United States Geological 
Survey has just published under this title a report on the water 
powers of the Cascade Range in southern Washington, by John C. 
Stevens. The streams considered in this report are Klickitat, White 
Salmon, Little White Salmon, Lewis, and Toutle Rivers and other 
streams in the drainage basins of these rivers. The entire system 
of streams surveyed will afford about 395.000 horsepower. The 
total water power available in the Columbia River basin has been 
estimated at 10,500,000 horsepower. so that the region covered by 
the report will furnish only four per cent of the enormous aggre- 
gate, yet even this small percentage is five times the amount of 
water power already developed in the state. The report contains 
descriptions of the rivers named and of their important tributaries, 
with tables showing stream discharge, location of water-power sites 
and the amount of power available at each site, a summary of 
the water laws of Washington, tables showing annual mean and 
minimum discharge of representative streams of the northwest 
Facific Coast, and rainfall tables for numerous places in Wash- 
ington and Oregon. The most valuable part of the report is a 
series of plans and profiles showing the course and gradient of 
each stream surveyed. The report may be obtained without cost 
by applying to the Director of the United States Geological Survey 


at Washington. 

NORTH DAKOTA LIGNITE AS A FUEL FOR POWER-PLANT 
BOILERS is the title of Bulletin No. 2 recently issued by the 
Bureau of Mines. This bulletin describes a series of tests at the 
pumping plant of the United States Reclamation Service at Willis- 
ton, N. D. The Reclamation Service has a large project there 
and had installed steam boilers with furnaces designed to burn a 
“brown lignite” that was mined on adjacent government land. 
The furnace is of the semi-gas-producer type and has an external 
resemblance to the so-called Dutch oven. The most striking fea- 
tures in its construction are the deep-set grate and the construction 
of the space between the bridge wall and the end of the pro- 
longed fire-brick arch. The furnace is designed to work on the 
gas-producer principle. The solid fuel is gasified on the grate and 
the gas passes through the space under the arch into the com- 
bustion chamber where most of the gaseous combustible burns. 
The results of the tests on the lignite show that this fuel, though 
generally considered unsatisfactory. may be used with fair economy 
under boilers that generate their full rated capacity. In fact, when 
the number of heat units available is considered, the results com- 
pare favorably with those of better grades of fuel. The lignite 
in this fleld is low in heating value, some of it containing nearly 
forty-five per cent of its weight in moisture, and it is difficult to 
burn in the furnaces commonly used for the better grades of coal, 
but the tests have shown the possibility of designing suitable fur- 
naces for burning it profitably. 7 


PROPOSALS. 


LIGHTING FIXTURES.—Sealed proposals for the lighting fix- 
tures to be installed in the Kankakee County Court House, Kan- 
kakee, Ill., will be received until December 21. Plans are in the 
hands of Architect Zachary T. Davis. snite 1009-11 Steinway Hall 
Building, No. 17 East Van Buren Street, Chicago. Z. 

POST OFFICE, WAYCROSS, GA.—The Office of the Supervis- 
ing Architect, Washington, D. C., will receive sealed bids until 
January 7, for the construction (including plumbing, gas piping, 
heating apparatus, electric conduits and wiring) of the United 
States post office at Waycross, Ga., in accordance with drawings 
and specification, copies of which may be had from the custodian 
of site at Waycross, Ga., or at the Supervising Architect's office. 

POST OFFICE, MISSOULA, MONT.—The office of the Super- 
vising Architect, Washington, D. C., will receive sealed bids until 
December 27 for the construction, complete (including plumbing, 
gas piping, heating apparatus, electric conduits and wiring), of the 
United States post office at Missoula, Mont., in accordance with 
drawings and specification, copies of which may be obtained from 
the custodian of site at Missoula, Mont., or at the Supervising 
Architect’s office. 


NEW INCORPORATIONS. 


CHICAGO, ILL.—The National Electric Controller Company 
has been incorporated with a capital of $5,000 by J. F. Erne, E. H. 
Sullivan and G. S. Erne. 

CHICAGO, ILL.—The Buchanan Electric Steel Company has 
been incorporated with a capital stock of $6,000 to manufacture 
and deal in steel and iron products. Z. 

JASPER, TEX.—The Jasper Electric Company has been in- 
Corporated with a capital of $5,000. The incorporators are H. C. 
Howell, J. H. Seale and O. M. Stone. 

_ CLOQUET, MINN.—The Brush Electric Company has been 
incorporated with a capital of $10,000. The incorporators are O. 
F. North, H. G. Stephen and J. F. Owens. 

SAN FRANCISCO, CAL.—The Sanitary Telephone Mouthguard 

Company has been incorporated by G. A. Moore, J. L. Gould, J. L. 
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Miller, G. H. Baudry, F. A. Brown, E. R. Blake, R. P. Rogers, J. W. 
Scott and F. R. Grother with a capital stoek of $300,000. 

CHICAGO, ILL.—The Buckmann Electric Steel Company has 
been incorporated with a capital stock of $6,000 to produce steel 
and iron forgings. The incorporators are H. J. Allen, John C. 
Meechen, Norris M. Orill, C. P. Schwartz and K. K. Knapp. 

OMAHA, NEB.—The Murphy Did It Company has been organ- 
ized with a capital of $10,000 to manufacture a patent trolley re- 
triever. The officers are: Nels Peterson, president; Andrew Mur, 
phy, vice-president; Bert Murphy, treasurer, and W. A. Schall, sec- 
retary. 

DOVER, DEL.—Articles of incorporation have been filed for 
the King Phone Distributing Company of Pittsburg, Pa., to deal 
in telephones. The incorporators are Raymond M. Kaufman, Karl 
J. Kaufman, Chester Kaufman, all of Pittsburg. The capital stock 


is $2.000. 
INDUSTRIAL ITEMS. 

THE FOSTORIA GLASS SPECIALTY COMPANY, Fostoria, 
O., has distributed to the trade attractive advertising calendars for 
the month of December. 

THE ELMER P. MORRIS COMPANY, 86 West Street, New 
York City, is supplying its lamp-post design No. 40,000 for the light- 
ing of the main streets of Elmira, N. Y. 

THE NOVELTY INCANDESCENT LAMP COMPANY an- 
nounces the removal of its general offices from Emporium, Pa., to 
1733 Broadway, New York. This change in address took place on 


December 1. 

THE SHELBY ELECTRIC COMPANY, of Shelby, O., manufac- 
turers of all types of incandescent electric lamps, have just opened 
a branch Office at room No. 1102 Chandler Bldg., Atlanta, Ga. This 
office will be in charge of H. G. Scott. 

THE ROME WIRE COMPANY, Rome, N. Y., is sending out 
post-card calendars for the present month. The card advertises 
the Company’s bare and tinned copper wire, magnet wire, annun- 
ciator wire and rubber-covered code and telephone wires. 

THE CENTRAL ELECTRIC COMPANY, Chicago, Ill., has is- 
sued a catalog of holiday suggestions for the purpose of giving 
its customers a general idea of its holiday line of goods. A large 
number of mechanical and electrical toys, Christmas tree miniature 
lamps and goods suitable for Christmas gifts are listed. 

THE MASSACHUSETTS CHEMICAL COMPANY, manufactur- 
ers of liquid electrical insulation, tapes and splicing compounds, 
is moving into the extensive additions to its plant at Walpole, 
Mass., which comprise a new four-story manufacturing building, 
a four story reclaiming building and a new power plant, together 
aggregating about three acres.of floor space. 

THE WESTINGHOUSE ELECTRIC & MANUFACTURING 
COMPANY publishes in its recently issued “Ad Book No. 22” a 
series of attractive advertisements suited to the use of central- 
station companies that are anxious to boom their Christmas trade 
in electrical appliances. Each advertisement in the book contains 
a reflection of the spirit of the Christmas season. 

THE SCHUG ELECTRIC MANUFACTURING COMPANY, De- 
troit, Mich., describes in a recent catalog, its isolated electric light- 
ing plants. The outfit consists of a generator run by gasoline or 
other means, storage batteries and a switchboard with necessary 
accessories. Plants are furnished in various sizes and styles to 
meet the requirements of several classes of service. 

THE GARVIN MACHINE COMPANY, New York, N. Y., has 
recently issued circulars No. 152 and No. 135. The former describes 
the Garvin No. 2 hole-grinding machine, and the latter, the Garvin 
universal milling machine No. 2A. Both publications are illustrated 
with half-tone engravings and each contains a number of draw- 
ings showing the construction of the machines in detail. 

H. W. JOHNS-MANVILLE COMPANY, New York, N. Y., an- 
nounces that owing to increased business its offices now located 
at 85 Shelden Street. Houghton, Mich., will be moved to more com- 
modious and convenient quarters at 96 Shelden Street. S. T. 
Harris, who has been associated with the Company for a number of 
years, will be in charge of the offices at the new address. 

THE ELECTRIC SPECIALTY MANUFACTURING COMPANY, 
of Cedar Rapids, Iowa, has purchased the patent rights for a device 
for locating trouble in electric circuits, consisting of a vibrator 
for producing a current in the faulty circuit, an exploring coil and 
a telephone receiver. They have made several improvements in this 
apparatus and are adding a feature which permits similar testing 


in armatures. 

THE VULCANITE PORTLAND CEMENT COMPANY, Phila- 
delphia, Pa., calls attention in a recent folder to its impervious 
concrete and shows an illustration of a concrete water tower made 
of Vulcanite Portland cement without the use of any waterproofing 
material. A pamphlet on “Selection and Proportion of Aggregates,” 
which was recently published by this company will be furnished 
to those interested. 

THE MINNEAPOLIS ELECTRIC & CONSTRUCTION COM- 
PANY, Minneapolis, Minn., recently shipped twelve of its wire 
meters to Japan. These were exported through the Western Elec- 
tric Company. A number of its meters bave also~been shipped to 
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South America. The Minneapolis Company recently secured the 
contract for rewiring the Minnesota State Hospital at Rochester, 
Minn., one of the largest contracts of its kind ever placed in 
Minnesota. 


THE CROUSE-HINDS COMPANY, Syracuse, N. Y., has dis- 
tributed among the electrical trade a handsome booklet, which will, 
no doubt, act as an inspiration to the dealers handling the com- 
pany’s products. The booklet, which lists and catalogs panel boards 
and cabinets, is 9 by 12 inches in size, is printed on a good grade 
of paper and is well illustrated. Details of construction are de- 
scribed, and listings and prices of individual and assembled parts 
are presented with an unusual clearness. 


THE WESTINGHOUSE ELECTRIC & MANUFACTURING 
COMPANY, Pittsburg, Pa., has recently booked several large orders 
for small power motors. These include 1,000 graphophone motors 
for the American Graphophone Company, 500 one-quarter-horse- 
power special alternating-current motors for the Electric Reno- 
vator Manufacturing Company, 500 one-eighth-horsepower, 110-volt, 
sixty-cycle motors for the 1900 Washer Company, and also orders 
for the Wayne Manufacturing Company and the Hobart Electric 
Company of Troy, O. 


THE CONNECTICUT TELEPHONE AND ELECTRIC COM- 
PANY, of Meriden, Conn., is now distributing a new 1911 cata- 
log covering the well-known automobile and motor-boat ignition 
specialties. This catalog describes the ‘new Connecticut mag- 
neto in detail, giving a clear and concise description of the various 
systems for which this is made. Other new types for 1911 which 
are illustrated are: the new Connecticut shock absorbers, hinged- 
bracket spark coils, magneto lock switch, new-type steering wheel 
switch, new 1911 socket meters and Connecticut auto lock. 


THE INSTITUTE OF INDUSTRIAL RESEARCH, 804 Hibbs 
Building, Washington, D. C., has heen established with the object 
of carrying out investigations of industrial problems along all lines 
including more especially metallurgical, electrochemical and agri- 
cultural problems, The principal object in view is the establish- 
ment of an authoritative institute wherein technical and scientific 
investigations of problems can be carried on in a manner that will 
insure the highest order of technical research. The director of the 
new institute is Allerton S. Cushman, formerly connected with the 
Department of Agriculture. The division of electrical engineering 
and electrochemistry will be in charge of N. Monroe Hopkins. 
Land has been acquired near the White House, fronting upon Po- 
tomac River Park, where laboratories will be immediately erected. 


THE FLOUR CITY ORNAMENTAL IRON WORKS, Minneapo- 
lis, Minn., is meeting with exceptional success in placing its Corinth- 
ian posts, used in street lighting. The Company recently received 
an order from the Toronto Hydroelectric System (Municipal plant) 
for 300 street lighting standards of Special design, These posts 
are for five-light clusters. The same System also ordered 5,000 
lanterns to be attached to feed wire poles, each lantern containing 
a 100-watt tungsten lamp. The Flour City Company’s posts are 
used in various parts of the country, including Atlanta, Ga., Minne- 
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apolis, Minn., Rockford, Il., and Milwaukee, Wis. A short time 
ago 223 additional Corinthian standards were shipped to Atlanta. 
In addition to its present installation 200 posts have been ordered 
for the city of Minneapolis, and Milwaukee has also ordered addi- 
tional posts. 


THE GENERAL ELECTRIC COMPANY, Schenectady, N. Y, 
has just issued a booklet describing miniature decorative incandes- 
cent lamps. The lamps are illustrated in color, and various designs 
representing fruits and flowers are shown. These lamps are used 
for decorating Christmas trees and also in connection with set 
pieces of artificial shrubs, trees, etc. The number of the booklet 
is B-3004. The Company has also isued Bulletin No, 4602-8 
on the subject of automatic voltage regulators for direct-current 
generators. Bulletin No. 4782 entitled “Direct Current Exciter Pan- 
els” illustrates and describes exciter panels for use in connection 
wilh alterating current generator panels when for any reason sep- 
arate control of the exciter is desired. The bulletin contains a 
complete description of these panels, also diagram of connections 
and dimensions. Bulletin No. 4786, entitled “Signals, Auxiliary 
Apparatus and Materials,’ cannot fail to be of interest as well as 
assistance to all railway men. The signal described is a simple 
and reliable motor signal having a signal mechanism suitable for 
either two or three position operation in either the upper or the 
lower quadrant. This standard mechanism is also applicant to 
cither top or bottom mast operation with but slight modifications. 
The bulletin contains nearly ninety pages of information including 
exterior and interior views of the signal and a detailed description 
of the signal and apparatus used in connection with its operation. 


THE WESTERN ELECTRIC COMPANY, Chicago, Ill., has just 
issued Bulletin No. 1116, describing magneto telephone sets and 
accessories. This bulletin has been compiled for the purpose of 
bringing to the attention of telephone companies and telephone 
users in general the features of Western Electric standard mag- 
neto wall and desk sets, together with accessories. The bulletin 
contains forty pages and is profusely illustrated with photographs. 
Several pages are devoted to the design and construction of wall 
and desk sets, and the No. 1317 type wall set is described with 
attention to the smallest details. A double-page cut shows the char- 
acteristic features of this telephone. The bulletin describes and 
lists backboards, batteries, battery boxes and gauges, binding posts, 
buzzers, condensers, cords, desk set boxes, desk stands, flexi- 
phones and flexiphone arms, generators and generator boxes, gongs 
and gong mountings, hand sets, induction coils, and other telephone 
parts and accessories. 

DATES AHEAD. 

Electrical Contractors’ Association of New York State. Annual 
meeting, Albany, N. Y., January 16. 

Chicago Electric Show. Coliseum, Chicago, Ill., January 7-21. 

Minneapolis Electric Show. Minneapolis, Minn., January 26 
February 4, 

Iowa Electrical Association. Annual meeting, Davenport, lowa, 
April 19, 20 and 21. 


Directory of Electrical and Allied Engineering and Scientific Societies 


(Published in the second issue of each month.) 


ALABAMA LIGHT AND TRACTION ASSOCIATION. 
G. S. Emery, Mobile, Ala. 

AMERICAN ASSOCIATION OF ELECTRIC MOTOR MANUFAC- 
TURERS. Secretary, W. H. Tapley, 29 West Thirty-ninth 
Street, New York, N. Y. 

AMERICAN ASSOCIATION FOR THE ADVANCEMENT OF 
SCIENCE. Secretary, L. O. Howard, Smithsonian Institution, 
Washington, D. C. 

AMERICAN ELECTRIC RAILWAY ASSOCIATION. Secretary, H. 
C. Donecker, 29 West Thirty-ninth Street, New York, N. Y. 
Affiliated societies; American Electric Railway Accountants’ 
Association, secretary, H. E. Weeks, Davenport, Iowa; 
American Electric Railway Claim Agents’ Association, secretary, 
B. B. Davis, Columbus Railway & Light Company, Columbus, 
O.: American Electric Railway Engineering Association, sec- 
retary, Norman Litchfield, New York, N. Y.; American Elec- 
tric Railway Transportation and Traffic Association, secretary, 
H. C. Donecker, 29 West Thirty-ninth Street, New York, N. Y.; 
American Electric Railway Manufacturers’ Association, secre- 
tary, George R. Keegan, 2321 Park Row Building, New 
York, N. Y. 

AMERICAN ELECTROCHEMICAL SOCIETY. 
Richards, South Bethlehem, Pa. 

AMERICAN ELECTROTHERAPEUTIC ASSOCIATION. Secretary, 
John Travell, 17 East Eleventh Street, New York, N. Y. 

AMERICAN FOUNDRYMEN'S ASSOCIATION. Secretary, Richard 
Moldenke, Watchung, N. J. 

AMERICAN INSTITUTE OF CHEMICAL ENGINEERS. Secretary, 
John C. Olsen, Polytechnic Institute, Brooklyn, N. Y. 


Secretary 


Secretary, J. W. 


AMERICAN INSTITUTE OF ELECTRICAL ENGINEERS. Secre 
ar Ralph W. Pope, 29 West Thirty-ninth Street, New York, 
AMERICAN INSTITUTE OF MINING ENGINEERS. Secretary, 
Rossiter W, Raymond, 29 West Thirty-ninth Street, New York, 
N. Y. 
AMERICAN IRON AND STEEL INSTITUTE. 
Filbert, 30 Church Street, New York, N. Y. 
AMERICAN MATHEMATICAL SOCIETY. Secretary, F. N. Cole, 
50 West One-Hundredth-and-Sixteenth Street, New York, N. Y. 
AMERICAN PHYSICAL SOCIETY. Secretary, Ernest Merritt, Cor- 
nell University, Ithaca, N. Y. f 
AMERICAN RAILWAY MASTER MECHANICS’ ASSOCIATION. 
Secretary, J. W. Taylor, Old Colony Building, Chicago, Ill. 
AMERICAN ROENTGEN-RAY SOCIETY. Secretary, G. C. Johnson. 
514 Bijou Building, Pittsburg, Pa. 


Secretary, W. J. 


AMERICAN SOCIETY FOR TESTING MATERIALS. Secretary. 


Edgar Marburg, University of Pennsylvania, Philadelphia, Pa. 

AMERICAN SOCIETY OF MECHANICAL ENGINEERS. Secre- 
tary, Calvin W. Rice, 29 West Thirty-ninth Street, New York, 
N. Y 


AMERICAN SOCIETY OF CIVIL ENGINEERS. Secretary. Charles 
Warren Hunt, 220 West Forty-seventh Street, New York, N. Y. 
AMERICAN SOCIETY OF ENGINEERING CONTRACTORS. Se 
retary, Daniel J. Hauer, 13-21 Park Row, New York, N. Y. 
AMERICAN SOCIETY OF MUNICIPAL IMPROVEMENTS. Secre- 
oo A. P. Folwell, 239 West Thirty-ninth street, New York, 
ARKANSAS ASSOCIATION OF PUBLIC UTILITY OPERATORS. 
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Secretary, J. E. Cowles, Hot Springs Light and Railway Com- 
pany, Hot Springs, Ark. 

ARKANSAS INDEPENDENT TELEPHONE ASSOCIATION. Sec- 
retary, Charles F. Speed, Texarkana, Ark. 

ASSOCIATION OF EDISON ILLUMINATING COMPANIES. Sec- 
retary, N. T. Wilcox, Lowell, Mass. 

ASSOCIATION OF EDISON PURCHASING AGENTS. Secretary, 
H. F. Frassee, Edison Electric Illuminating Company, Brook- 
lyn, N. Y. 

ASSOCIATION OF ELECTRIC LIGHTING ENGINEERS OF NEW 
ENGLAND. Secretary, W. H. Cole, Waltham, Mass. 

ASSOCIATION OF ENGINEERING SOCIETIES. Secretary, Fred 
Brooks, 31 Mills Street, Boston, Mass. 

ASSOCIATION OF IRON AND STEEL ELECTRICAL ENGINEERS. 
Sohail James Farrington, La Belle Iron Works, Steuben- 
ville, O. 

ASSOCIATION OF RAILWAY ELECTRICAL ENGINEERS. Sec- 
retary, J. Andreucetti, Chicago & Northwestern Railroad, Chi- 
cago, Ill. 

ASSOCIATION OF RAILWAY TELEGRAPH SUPERINTEND- 
ENTS. Secretary, P. W. Drew, Minnesota, St. Paul & Sault 
Ste. Marie Railroad, Chicago, Ill. 

CALIFORNIA ELECTRIC RAILWAY ASSOCIATION. Secretary, 
L. E. Pioda, Oak and Broderick Streets, San Francisco, Cal. 

CALIFORNIA STATE ASSOCIATION OF ELECTRICAL CONTRAC- 
TORS. Secretary and treasurer, F. V. Meyers, 502 Grant 
Building, San Francisco, Cal. 


_CANADIAN ELECTRICAL ASSOCIATION. Secretary, T. S. Young, 


Confederation Life Building, Toronto, Canada. 

CANADIAN STREET RAILWAY ASSOCIATION. Secretary, Acton 
Burrows, 157 Bay Street, Toronto, Canada. 

CENTRAL ELECTRIC RAILWAY ASSOCIATION. Secretary, A. 
L. Neereamer, Traction Terminal Building, Indianapolis, Ind. 

CENTRAL ELECTRIC TRAFFIC ASSOCIATION. Secretary, J. T. 
Brittson. Chicago, South Bend & Northern Indiana Railway 
Company, South Bend, Ind. 


CLEVELAND ELECTRICAL LEAGUE. Secretary, H. H. Cudmore, 


Brilliant Electric Company, Cleveland, O.. 

COLORADO ELECTRIC CLUB. Secretary, C. F. Oehlmann, P. O. 
Box 922, Denver, Colo. 

COLORADO ELECTRIC LIGHT, POWER AND RAILWAY ASSO- 
CIATION. Secretary, F. D. Morris, Colorado Springs, Colo. 


CONNECTICUT STATE STREET RAILWAY ASSOCIATION. 


Secretary, F. W. Poole, Bridgeport, Conn. 

ELECTRIC CLUB OF CHICAGO. Secretary, F. S. Hickok, Mar- 
quette Building, Chicago, Ill. 

ELECTRICAL CLUB OF CALIFORNIA. Secretary, Russell D. Hol- 
abird, Argonaut Hotel, San Francisco, Cal. 

ELECTRICAL CONTRACTORS’ ASSOCIATION OF INDIANA. 
Secretary, George Skillman, Indianapolis, Ind. 

ELECTRICAL CONTRACTORS’ ASSOCIATION OF NEW YORK 
STATE. Secretary, George William Russell, Jr., 25 West Forty- 
second Street, New York, N. Y. 

ELECTRICAL CONTRACTORS’ ASSOCIATION OF STATE OF 
MISSOURI. Secretary, Ernest S. Cowle, 1613 Grand Avenue, 
Kansas City, Mo. 

ELECTRICAL CREDIT ASSOCIATION OF CANADA, LIMITED. 
Secretary, William R. Staveley, Royal Insurance Building, Mont- 
real, Canada. 

ELECTRICAL CREDIT ASSOCIATION OF CHICAGO. Secretary, 
Frederick P. Vose, 1343 Marquette Building, Chicago, Ill. 

ELECTRICAL CREDIT ASSOCIATION OF PHILADELPHIA. Sec- 
retary, John W. Crum, 1324 Land Title Building, Philadelphia, Pa. 

ELECTRICAL CREDIT ASSOCIATION OF THE PACIFIC COAST. 
nae Albert H. Elliott, Harding Building, San Francisco, 

al. 

ELECTRICAL CREDIT SOCIETY OF NEW YORK. 
Franz Neilson, 80 Wall Street, New York, N. Y. 

ELECTRICAL VEHICLE AND CENTRAL STATION ASSOCIA- 
eee Secretary, H. T. Sands, 139 Pleasant Street, Malden, 

ass, 

ELECTRIC VEHICLE ASSOCIATION OF AMERICA. Secretary, 
C. E. Firestone, Columbus Buggy Company, Columbus, O. 

EMPIRE STATE GAS AND ELECTRIC ASSOCIATION. Secretary, 
Charles H. B. Chapin, 29 West Thirty-ninth Street, New York. 

ENGINEERING SOCIETY OF WISCONSIN. Secretary, W. G. 
Kerchoffer, 32 Vroman Building, Madison, Wis. 

ENGINEERS’ CLUB OF PHILADELPHIA. Secretary, W. P. Tay- 
lor, Philadelphia, Pa. 3 
ENGINEERS’ SOCIETY OF MILWAUKEE. Secretary, R. H. Pink- 

ley, Plankington House, Milwaukee, Wis. 

ENGINEERS’ SOCIETY OF WESTERN PENNSYLVANIA. Secre- 
tary, Elmer K. Hiles, 2511 Oliver Building, Pittsburg, Pa. 
FLORIDA ELECTRIC LIGHT AND POWER ASSOCIATION. Sec- 

retary, H. C. Adams, West Palm Beach, Fla. 

FRANKLIN INSTITUTE. Secretary, R. B. Owens, 15 South Sev- 
enth Street, Philadelphia, Pa. 

GEORGIA SECTION, NATIONAL ELECTRIC LIGHT ASSOCIA- 
TION. Secretary, H. M. Corse, Columbus, Ga. 

ILLINOIS ELECTRICAL CONTRACTORS’ ASSOCIATION. Secre- 
tary, M. N. Bloomenthal, Chicago. 


Secretary. 
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ILLINOIS INDEPENDENT TELEPHONE ASSOCIATION, Secre- 
tary, C. A. Camp, Henry, Il. 

ILLINOIS STATE ELECTRIC ASSOCIATION, 
Chubbuck, Mayer Building, Peoria, Ill. 
ILLUMINATING ENGINEERING SOCIETY. Sécretary, Preston 
S. Millar, Engineering Societies Building, 33 West Thirty-ninth 

Street, New York, N. Y. 

INDEPENDENT TELEPHONE ASSOCIATION OF MISSISSIPPI. 
Secretary and treasurer, J. B. Shannon, New Albany, Miss. 
INDEPENDENT TELEPHONE ASSOCIATION OF TEXAS AND 

LOUISIANA. Secretary, C. A. Shock, Sherman, Tex. 

INDIANA ELECTRIC LIGHT ASSOCIATION. Secretary, J. V. 
Zartman, Indianapolis, Ind. 

INDIANA INDEPENDENT TELEPHONE ASSOCIATION. Secre- 
tary, Walter J. Uhl, Logansport, Ind. 

INTERNATIONAL ASSOCIATION OF MUNICIPAL ELECTRI- 
CIANS. Secretary, Frank P. Foster, Corning, N. Y. 

IOWA ELECTRICAL ASSOCIATION. Secretary, L. D. Mathes, 
Union Electric Company, Dubuque, Ia. 

IOWA INDEPENDENT TELEPHONE ASSOCIATION. Secretary, 
W. J. Thill, Des Moines, Iowa. 

IOWA STREET AND INTERURBAN RAILWAY ASSOCIATION. 

` Secretary, George M. McCartney, Des Moines, Iowa. 

KANSAS GAS, WATER, ELECTRIC LIGHT AND STREET RAIL- 
WAY ASSOCIATION. Secretary, James D. Nicholson, Newton, 
Kan. 

KENTUCKY INDEPENDENT TELEPHONE ASSOCIATION. Sec- 
retary, W. G. Turpin, Henderson, Ky. 

MAINE ELECTRICAL ASSOCIATION. Secretary, F. D. Gordon, 
Lewiston, Me. 

MAINE INDEPENDENT TELEPHONE ASSOCIATION. Secretary, 
M. E. Crow, Houlton, Me. : 
MASSACHUSETTS ELECTRIC LIGHTING ASSOCIATION. Sec- 
retary, M. L. Fahey, 84 State Street, Boston, Mass. 
MASSACHUSETTS STREET RAILWAY ASSOCIATION. 

tary, Charles S. Clark, 70 Kilby Street, Boston, Mass. 

MASTER CAR BUILDERS’ ASSOCIATION. Secretary, J. W. Tay- 
lor, 390 Old Colony Building, Chicago, Ill. 

MICHIGAN ELECTRIC ASSOCIATION. Secretary and treasurer, 
Herbert Silvester, Detroit, Mich. 

MICHIGAN INDEPENDENT TELEPHONE ASSOCIATION. 
retary, A. A. Burch, Battle Creek, Mich. 

MINNESOTA ELECTRICAL ASSOCIATION. Secretary-treasurer, 
T. C. Gordon, Little Falls, Minn. 

MISSISSIPPI ELECTRICAL ASSOCIATION. Secretary, J. Abbott, 
Jackson Electrical Railway, Light & Power Company, Jackson, 
Miss. 

MISSOURI ELECTRIC, GAS, STREET RAILWAY AND WATER 
WORKS ASSOCIATION. Secretary, N. J. Cunningham, Spring- 
field, Mo. 

MISSOURI INDEPENDENT TELEPHONE ASSOCIATION. Secre- 
tary, George W. Schwerer, Windsor, Mo. 

MUNICIPAL LIGHTING ASSOCIATION OF MASSACHUSETTS. 
Secretary, J. C. Norcross, Reading, Mass. 

NATIONAL ACADEMY OF SCIENCES. Secretary, Arnold Hague, 
United States Geological Survey. Washington, D. C. 

NATIONAL ARM, PIN AND BRACKET ASSOCIATION. Secretary, 
J. B. Magers, Madison, Ind. 

NATIONAL ASSOCIATION OF COTTON MANUFACTURERS. 
Secretary, C. J. H. Woodbury, Boston, Mass. 

NATIONAL DISTRICT HEATING ASSOCIATION. Secretary, D. 
L. Gaskill, Greenville, O. 

NATIONAL ELECTRIC CREDIT ASSOCIATION. Secretary, Fred- 
eric P. Vose, 1343 Marquette Building, Chicago, III. 

NATIONAL ELECTRIC LIGHT ASSOCIATION. Secretary, T. C. 
Martin, 33 West Thirty-ninth Street, New York, N. Y. 

NATIONAL ELECTRICAL CONTRACTORS’ ASSOCIATION OF 
THE UNITED STATES. Secretary, N. H. Morton, 41 Martin 
Building, Utica, N. Y. 

NATIONAL ELECTRICAL INSPECTORS’ ASSOCIATION. Secre- 
tary, T. H. Day, 27 Pine Street, Hartford, Conn. 

NATIONAL INDEPENDENT TELEPHONE ASSOCIATION. Sec- 
retary, J. B. Ware, McCormick Building, Chicago, II. 

NEBRASKA ASSOCIATION OF INDEPENDENT TELEPHONE 
COMPANIES. Secretary, Charles H. Hood, Lincoln, Neb. 

NEBRASKA ELECTRICAL ASSOCIATION. Secretary, Frank Mc- 
Master, Beatrice, Neb. 

NEW ENGLAND ELECTRICAL CREDIT ASSOCIATION. Alton F. 
Tupper, 84 State Street, Boston, Mass. 

NEW ENGLAND SECTION, NATIONAL ELECTRIC LIGHT ASSO- 
CIATION. Secretary, L. D. Gibbs, 39 Boylston Street, Boston, 
Mass. 

NEW ENGLAND STREET RAILWAY CLUB. Secretary, John J. 
Lane, 12 Pearl Street, Boston, Mass. 

NEW YORK ELECTRICAL SOCIETY. Secretary, G. H. Guy, 
Engineering Societies Building, 29 Thirty-ninth Street, New 
York. N. Y. 

NEW YORK RAILROAD CLUB. Secretary, H. D. Vote, 95 Liberty 
Street, New York, N. Y. 

NEW YORK STATE INDEPENDENT TELEPHONE ASSOCIA- 
TION. Secretary, R. Max Eaton, Niagara Falls, N. Y. 


Secretary, H. E. 


Secre- 


Sec- - 
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NORTH DAKOTA INDEPENDENT TELEPHONE ASSOCIATION. 
Secretary and treasurer, L. C. Kane, Kensal, N. D. 

NORTHWEST ELECTRIC LIGHT AND POWER ASSOCIATION. 
Secretary, N. W. Brockett. Cataract Building, Seattle, Wash. 

OHIO ELECTRIC LIGHT ASSOCIATION. Secretary, D. L. Gaskill, 
Greenville, O. 

OHIO INDEPENDENT TELEPHONE ASSOCIATION. Secretary, 
Ralph Reamer, Columbus, O. 

OHIO SOCIETY OF MECHANICAL, ELECTRICAL AND STEAM 
ENGINEERS. Secretary, F. E. Sanborn, Ohio State University, 
Columbus, O. 

OKLAHOMA ELECTRIC LIGHT, RAILWAY AND GAS ASSOCIA- 
TION. Secretary. Galen Crow, Guthrie, Okla. 

OLD-TIME TELEGRAPHERS’ AND HISTORICAL ASSOCIATION. 
Secretary, Frank J. Sherrer, 195 Broadway, New York, N. Y. 

ORDER OF THE REJUVENATED SONS OF JOVE. Mercury, Roy 
M. Van Vliet, Monadnock Block, Chicago, Ill 

PACIFIC COAST ELECTRIC VEHICLE ASSOCIATION. Secretary, 
A. H. Halloran, 901 Atlas Building, San Francisco, Cal. 

PENNSYLVANIA ELECTRIC ASSOCIATION. Secretary, Van 
Dusen Rickert, Pottsville, Pa. 

PENNSYLVANIA STATE INDEPENDENT TELEPHONE ASSO- 
CIATION. Secretary, H. E. Bradley, 135 South Second Street, 
Philadelphia, Pa. 

PENNSYLVANIA STATE STREET RAILWAY ASSOCIATION, 
Secretary, Charles H. Smith. Lebanon, Pa. 

PIKE’S PEAK POLYTECHNIC SOCIETY. Secretary, E. A. Sawyer, 
Colorado Springs. Colo. 

PITTSBURG ELECTRIC BOOSTERS’ CLUB. Recording Watt- 
meter, O. R. Rombach, 919 Liberty Avenue, Pittsburg, Pa. 
RAILWAY ELECTRIC SUPPLY MANUFACTURERS’ ASSOCIA- 
TION. Secretary, J. Scribner, General Electric Company, Chi- 

cago, Ill. 

RAILWAY SIGNAL ASSOCIATION. Secretary, C. C. Rosenberg, 
Bethlehem, Pa. 

SOCIETY OF THE UNITED STATES MILITARY TELEGRAPH 
CORPS. Secretary, David H. Bates, 658 Broadway, New York, 
N. Y. 

SOCIETY FOR THE PROMOTION OF ENGINEERING EDUCA- 


Vol. 57—No. 24 


TION. Secretary, H. H. Norris, Cornell University, Ithaca, 
N. Y. 

SOCIETY OF AUTOMOBILE ENGINEERS. Secretary, Alexander 
Churchward, 30 Church Street, New York, N. Y. 

SOCIETY OF WIRELESS TELEGRAPH ENGINEERS. Secretary, 
E. D. Forbes, 96 Franklin Street, South Framingham, Mass. 
SOUTH DAKOTA INDEPENDENT TELEPHONE ASSOCIATION. 

Secretary-treasurer, E. R. Buck, Hudson, S. D. 

SOUTHWESTERN ELECTRICAL AND GAS ASSOCIATION. Sec- 
retary, W. B. Head, Stephensville, Tex. 

STREET RAILWAY ASSOCIATION OF THE STATE OF NEW 
YORK. Secretary, J. H. Pardee, J. G. White & Company, New 
York, N. Y. 

TELEPHONE SOCIETY OF NEW YORK. Secretary, T. H. Law- 
rence, Eighteenth Street and Irving Place, New York, N. Y. 
TEXAS INDEPENDENT TELEPHONE ASSOCIATION. Secretary, 

Leon Spencer, Gainesville, Tex. 

UNDERWRITERS’ NATIONAL ELECTRIC ASSOCIATION. Sec 
retary Electrical Committee, C. M. Goddard, 141 Milk Street, 
Boston, Mass. 

UTAH SOCIETY OF ENGINEERS. Secretary, W. C. Ebaugh, Uni- 
versity of Utah, Salt Lake City, Utah. 

VERMONT AND NEW HAMPSHIRE INDEPENDENT TELE 
PHONE ASSOCIATION. Secretary-treasurer, E. B. Seeley, St. 
Johnsburg, Vt. 

VERMONT ELECTRICAL ASSOCIATION. Secretary, A. B. Mars- 
den, Manchester, Vt. 

WASHINGTON SOCIETY OF ENGINEERS. John C. Hoyt, 1330 
F Street, Washington, D. C. 

WESTERN ASSOCIATION OF ELECTRICAL INSPECTORS. Sec- 
retary, W. S. Boyd, 125 Monroe Street, Chicago, Ill. 

WESTERN SOCIETY OF ENGINEERS. Secretary, J. H. Warder, 
Monadnock Block, Chicago, Ill. 

WISCONSIN ELECTRICAL ASSOCIATION. Secretary, John 8. 
Allen, Lake Geneva, Wis. r 

WISCONSIN INDEPENDENT TELEPHONE ASSOCIATION. Sec 
retary, J. C. Crowley, Jr.. Superior, Wis. 

WISCONSIN STATE TELEPHONE ASSOCIATION. Secretary, 
Paul J. Weirich, Monroe, Wis. 


RECORD OF ELECTRICAL PATENTS. 


Issued (United States Patent Office) November 29, 1910. 


976,836. ELECTRIC ANNUNCIATING APPARATUS. Henry Jacob 
Alther, Boston, Mass., assignor of one-half to George W. Gill, 
Medford, Mass. Filed Mar. 18. An annunciator to indicate 
whether a room is occupied or unoccupied has circuits con- 
nected from a central point to each door so that the turning 
of the lock makes and breaks a circuit and operates the an- 
nunciator. 


976,838. CIRCUIT-OPENER. Charles C. Badeau, Swissvale, Pa., 
assignor to Switchboard Equipment Company, Pittsburg, Pa. 
Filed April 27, 1905. A circuit-breaker with laminated contacts 
has a portion of its conducting element in the form of an 
electromagnet. Movement of the pivoted armature under ab- 
normal conditions opens the circuit-breaker. i 


976,859. TROLLEY GUARD. Michael Eisele, West Carrollton, Ohio. 
Filed Nov. 19, 1909. Mounted on the span wire is a guard 
having downwardly extended flanges arranged to contact with 
the extended axle of the trolley wheel. 


976.878. ELECTRICAL SYSTEM OF DISTRIBUTION. Albert S. 
Hubbard, Belleville, N. J., assignor to Gould Storage Battery 
Company. Filed June 19, 1908. A direct-current distributing 
system contains a storage battery and a booster therefor. The 
exciter for this booster has two field circuits, one in series with 
the main line and the other connected to the secondary of a 
series transformer in the same line so that it is subject to the 
effect of sudden load variations only. 


976.925. AUTOMATIC PRESSURE-CONTROLLING DEVICE FOR 
BRAKE MECHANISMS. Harold Rowntree, Chicago, Il., as- 
signor to National Pneumatic Company. Filed Jan. 19, 1910. 
An air brake for cars has electrical devices for operating the 
air valves, and means controlled by the speed of the car for 
governing the circuits of these devices. 


976.942. TROLLEY POLE, Charles M. Speck and Clarence F. 
Earl, Chicago, lll. Filed Mar, 18, 1909. A current collector 
resembling a bow trolley is arranged to have vertical coil 
springs to force the collector against the trolley wire and to 
form a flexible combination. A trolley wheel that can move 
sideways on this bow is used in making contact with the wire. 


976,944. ELECTRIC HEATING-RECEPTACLE. William Stanley, 
Great Barrington, Mass., assignor to General Electrice Com- 
pany. Filed May 13, 1909. The process of forming electrically 
heated utensils consists in casting a flat heating unit in the 
center of a circular disk of sheet metal and spinning the 
metal around the unit to form a receptacle. 


976,947. RAIL BOND. Charles R. Sturdevant, Worcester, Mass.. 
assignor to American Steel & Wire Company, Pittsburg. Pa. 
Filed June 25, 1910. The bond consists of a stranded flexible 
conductor with solid terminals and a coating of solder on the 
ends of the strands. 


976,961. COMBINED TELEPHONE AND SERVICE SYSTEM. 
Harry G. Webster, Chicago, I, assignor to Kellogg Switch- 
board & Supply Company. Filed Jan. 6, 1908. Includes a cen- 
tral source of energy and means for transmitting special service 
impulses by steady current over the line while preventing oper- 
ative interference with the telephone service currents thereby. 

976,962, WALL SET. Alfred H. Weiss, Chicago, Ill., assignor to 
Kellogg Switchboard & Supply Company, Chicago, Ill. Filed 
June 17, 1908. A cover for the wall box is adapted to be 
opened downwardly, and so as to expose the parts of the 
mechanism on all sides. A hook prevents the cover from 
Striking the wall when it is open. 

976.990. ELECTRODE. John T. Dempsters. Schenectady, N. Y. 
assignor to General Electric Company. Filed July 20, 1905. Re- 
newed April 6, 1910. Consists of a casing and a filling there- 
for, the composition of which varies along the length of the 
electrode and is capable of giving a luminous arc. 

977,908. TELEGRAPH SYSTEM. George E. Hines, New York, 
N. Y. assignor of one-half to William T. Daley, Brooklyn, N. Y. 
Filed April 13, 1907. Relays having polarized armatures are 
provided with jockeys for restraining the armatures against 
movement due to the action of stray currents. 

917,022. ELECTRIC ARC LAMP. Willy Legel, Berlin, Germany, as- 
signor to General Electric Company. Filed Feb. 3, 1910. An 
economizer for flaming-arc lamps has an aperture to permit 
jateral movement of the electrode and a series of superin: 
posed guide plates for sealing this aperture, each plate being 
pivoted to the next in series and the upper one being connecetd 


to the regulating mechanism of the lamp while the bottom 
one is fixed. 


977,046. PIG-HANDLING APPARATUS. James F. Schnabel, Pitts- 
burg, &.. assiznor to Electric Controller and Manufacturing Com- 
pany, Cleveland, Ohio. Filed Dec. 30, 1907. A machine for 
handling and breaking up beds of pig iron has a lifting magnet 
carried by each of two trolleys. 


967,058, ELECTRIC CUT-OUT. Benjamin Walpole, Providence. 
R. I. Filed March 18, 1909. An inclosed fuse. 


#3 f 


December 10, 1910 


977,061. MEANS FOR MEASURING CURRENT IN THREE-PHASE 
SYSTEMS. Carl Wiler, Chicago, Ill., assignor to General Elec- 
tric Company. Filed Jan. 7, 1909. Consists of a transformer 
in two of the mains, a measuring instrument, a pair of switches 
each consisting of spring members normally in contact to con- 
nect the transformers in parallel through the instrument, and 
a plug for separating the members of each switch. 


977,067. CENTRAL-STATION CALL SYSTEM FOR TELEPHONE- 
LINES. William E. Butler, David City, Neb. Filed Feb. 15, 1909. 
A ringing system has a rotating pole-changer connected to a 
direct-current source, and an adjustable choke coil in the cir- 
cuit for converting the current into alternating current. 

977,073. LOCKING MECHANISM FOR CONTROLLER-HANDLES. 
Archibald S. Cubitt, Schenectady, N. Y., assignor to General 
Electric Company. Filed Nov. 9, 1905. A pawl is carried by 
the handle and engages a notched member at predetermined 
points. A slight backward movement of the controller handle 
releases the pawl. 

977,074. VOLTAGE-REGULATED ELECTRIC-LIGHTING SYSTEM 
FOR RAILWAY AND OTHER CARRIAGES. James Dalziel, 
Derby, England. Filed Sept, 27, 1904. An axle-driven generator 
has an auxiliary exciter connected to its fields so as to either 
strengthen or weaken the latter and thus maintain constant 
potential. A storage battery is also included in the system. 

977,079. AUTOMATIC PRESSURE-CONTROLLER,. Howard Regi- 
nald Dunbar, Canton, Mass., assignor to Lamson Consolidated 
Store Service Company, Newark, N. J. Filed July 1, 1907. A 
lever connected with the piston rod is arranged to engage a 
hinged contact arm of a motor-starting rheostat. 

977,081. ELECTRIC STREET-INDICATING SIGN. James W. Ellis, 
Denver, Colo. Filed Sept. 7, 1909. Two long rectangular boxes 
are secured together at an angle at one end. At the point 


976,878.—DISTRIBUTING SYSTEM. 


of intersection an incandescent lamp is mounted so that its 
rays are reflected from diagonal reflecting surfaces within each 
box and thereby illuminate the glass front of each box. 


977,086. ELECTRICAL ELEMENT. Axel Theodor Konstantin Es- 
telle, Fliseryd, Sweden, assignor to Nya Ackumulator Aktie- 
bolaget Jungner, Fliseryd, Sweden, Filed May 20, 1909. A 
positive electrode mass for alkaline accumulators consists of 
a nickel hydrate as active material mixed with a conductive 
substance consisting of finely granulated natural graphite and 
finely powdered cadmium oxide. 

977,111. MAGNETIC BRAKE DEVICE. Joseph N. Mahoney and 
Oscar S, McCurdy, Wilkinsburg, Pa., assignors to Westinghouse 
Air Brake Company, Pittsburg, Pa. Filed April 20, 1908. A 
magnetic track brake electrically operated means independent 
of the magnetic attraction ebtween shoe and rail in the act of 
applying the brakes, for causing the shoe to engage the rail. 


977,114. RELAY. Ray H. Hanson, Elyria, Ohio, assignor to Dean 
Electric Company, Elyria, Ohio, Original application filed May 
25, 1904. Divided and this application filed June 6, 1906. A 
S relay bas a group of contact springs associated 
with it. 

97,123. PANEL BOARD. Raymond H. Olley, Syracuse, N. Y. Filed 
July 27, 1908. Consists of sections with longitudinal grooves in 
the rear and transverse grooves in front. Connections of the 
busbars and switches are made at the points of intersection 
of the grooves. 


977,125. APPARATUS FOR CONTINUOUS ELECTROLYSIS OF 
AQUEOUS SOLTIONS. Albert Pietzsch, Triberg, Germany, and 
Ewald Steinbuch, Monthey, Switzerland, assignors to Society 
of Chemical Industry, Basle, Switzerland. Filed Nov. 17, 1909. 
Has two superposed electrodes in different compartments, and 
means to cause the. electrolyte to flow from the upper to the 
lower electrode. A porous fabric is situated between the two 
electrodes and a second fabric closes the bottom of the compart- 
ment of the upper electrode. 
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977,140. ELECTRIC SWITCH. Percy L. Sibole, Wilkinsburg, Pa. 
Filed Sept. 20, 1909. A multiple switch bas its various contact 
members actuated simultaneously by a single controlling mech- 
anism. 

977,142. TELEPHONE SYSTEM. Frank X. Staub, Fort Wayne, 
Ind., assignor to Corwin Telephone Manufacturing Company, 
‘Chicago, Ill. Filed Aug. 8, 1910. Each telephone has a non- 
inductive shunt connected about the receiver winding and in 
series with the transmitter. 


977,145. PRIMARY-BATTERY PLATE. Alfred O. Tate, Toronto, 
Ontario, Canada. Filed Feb. 25, 1908. A bifunctional primary 
battery plate embraces interleaved positive and negative sec- 
tions separated from each other by porous insulating material. 


977,156. ELECTRIC TRUCK. Asa F. Batchelder, Schenectady, N. Y., 
assignor to General Electric Company. Filed April 7, 1906. A 
truck frame comprises transom and end members rigidly con- 
nected together, motor armatures mounted upon the axles be- 
tween the end members and a U-shaped field magnet supported 
upon each transom member. 


977,158. INCANDESCENT-LAMP MANIPULATOR. Robert H. 
Berkstresser, York, Pa. Filed June 10, 1909. A device for 
inserting or removing incandescent lamps from a high chan- 
delier is provided with a container for the lamp, movable fin- 
gers carried thereby and a housing sliding in the container and 
adapted to receive the fingers. 


977,187. SWITCH BOX. Gottlieb Gut, Seebach, near Zurich, Switz- 
erland, assignor to Firm of Aufzüge & Riiderfabrik Seebach, 
Switzerland. Filed July 6, 1910. A switch shaft is mounted 
on the cover of the box, and an auxiliary shaft is mounted in 
the box wall. When the cover is closed the shafts are coupled 
together and the cover simultaneously Jocked. 


977,250.—INCLOSED ALTERNATOR. 


977,192. ELECTRIC DROP-CORD ADJUSTER. Warren S. Hull, 
Sheldon, Ill. Filed Jan. 15, 1910. A casing contains a spool 
for winding up the cord. 

977,193. OIL BREAK SWITCH. Harry J. Hunsicker, Albany, N. Y. 
Filed May 29, 1907. Within the main oil pot is a pressure pot. 
In the bottom of the latter is a fixed electrode and movable 
electrode is arranged to pass through an aperture in the top of 
the pressure pot in making and breaking the circuit, thus rup- 
turing any arc that may form. 

977,198. COOLING-VANE FOR SECOND-CLASS GLOWER-LAMPS. 
Anton Kusebauch, Pittsburg, Pa., assignor to Nernst Lamp 
Company. Filed Nov. 11, 1908. The ballast tube of a Nernst 
lamp has a number of separate resilient cooling vanes sur- 
rounding the tube and located between it and the shell of 
the lamp. 


977,219. ELECTRICAL SIGNALING SYSTEM. Clark H. Pool, New 
York, N. Y., assignor to International Electric Protection Com- 
pany. Filed May 2, 1910. A transmitter for sending a suc- 
cession of current impulses on the line has a number of loops 
in its circuit, and means for cutting a certain number of loops 
out of the circuit and for sending impulses corresponding to 
the number of loops cut out. 


977,220. DYNAMO-ELECTRIC MACHINE. William H. Powell, Nor- 
wood, Ohio, assignor to Allis-Chalmers Company, and Bullock 
Electric Manufacturing Company. Filed July 30, 1906. Relates 
to a method of bracing the teeth of the laminated core. A 
number of laminae of greater stiffness than the teeth, but con- 
forming in shape thereto are placed at each end of the core. 


977,224. TROLLEY POLE. Robert F. Robinson and Hen A. Owen 
Whitinsville, Mass. Filed Nov. 30, 1909. Near the head 7 the 
pole are a number of parallel springs maki 
a flexible one, = tae a enee mens 


977,250. INCLOSED DYNAMO-ELECTRIC MACHINE. Alf 
Wouters, Norwood, Ohio, assignor to Allis-Chalmers ee 
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and Bullock Electric Manufacturing Company. Filed Mar. 1, 
1907. The ends of the rotor shaft are brought through the 
housing which is recessed at these points. Brushes are mount- 


ed at these recesses and bear on collector rings on the ends of . 


the shaft. : 

977,262. INSULATING HANGER. Neal Jay Bigham, Detroit, Mich., 
assignor to Harry A. Robertson, Grand Rapids, Mich. Filed 
April 28, 1910. The body portion of the insulator is provided 
with hanging hooks of which the bills are directed toward each 
other. 

977,294. ELECTRICAL FLASHER. Arthur Sylvester Gibbs, Scran- 
ton, Pa. Filed Dec. 21, 1908. Contacts are made in a series or 
chambers containing mercury. 


977,295. ELECTRICAL THERMOSTATIC ALARM SYSTEM. Al- 
bert Goldstein, New York, N. Y., assignor to International Elec- 
tric Protection Company. Filed May 2, 1910. The thermostat 
has a case within which is a diaphragm moved by air expansion. 
The movement of the diaphragm first makes, then breaks, and 
finally again makes a circuit which operates an alarm device on 
the second make. 

977,297. WALL SOCKET. Gilbert W. Goodridge, Brideport, Conn., 
assignor to Bryan Electric Company, Bridgeport, Conn. Filed 
July 21, 1909. The transmitter for alarm signals is dperated 
by a certain frequency current which can be produced only by 
temperature variations. 

977,303. ELECTRIC FURNACE. Johannes Hiirdén, London, Eng- 
land. Filed May 7, 1909. An induction furnace has a crucible 
formed in its walls. The walls are made of an intimate mixture 
of a refractory material and a suitable conductor. 


977,361.—HELION HEATER. 


977,328. ELECTRICAL EQUALIZING SYSTEM. Rudolf Richter, 
Griinau, near Berlin, Germany. Filed May 16, 1910. A gener- 
ator has a set of commutator segments and brushes interposed 
between its exciter and its fleld winding. There are means 
for shifting the brushes as the load of the circuit varies. 


977,331. ELECTRIC APPLIANCE FOR HORSES. John P. San- 
born, Cleveland, Ohio, assignor to Charles B. Tuttle, Detroit, 
Mich. Filed May 1, 1908. Has a supporting section adapted to 
be applied to the abdomen of the animal and an induction coil 
mounted upon the support. 

977,335. MEANS FOR FILTERING AIR AND PRODUCING OZONE. 
Samuel C. Shaffner, Chicago, Ill, assignor to National Air 
Filter Company, Chicago, Ill. Filed May 10, 1909. A conducting 
wire screen is placed across a casing, one terminal of a high- 
tension transformer being connected to the screen. The 
core of the transformer is placed so as to assist in circulating 
the air by its heating effect. An electrode fan also provides 
circulation. 

977,336. MEANS FOR FILTERING AIR AND PRODUCING OZONE. 
Samuel C. Shaffner, and Samuel T. Hutton, Chicago, Ill., assign- 
ors to National Air Filter Company. Filed June 26, 1909. Com- 
prises a number of electrodes connected to the secondary of a 
high-tension transformer. 

977,354. ELECTRIC RAILWAY. Robert Port Williams, San Fran- 
cisco, Cal. Filed Oct. 29, 1908. A sectional third-rail system 
has a series of insulated trolleys carried beneath the overhang 
of the rail. A flexible bar extending downward from the car 
actuates these trolleys so that they become energized and trans- 
mit current through the bar to the car. 

977,358. LAMP. Joseph E. Allen, Chicago, Ill. Filed Feb. 14, 
1910. An electric bulb is inserted in a lamp made of a single 
plece of glass having only one opening therein. 

977,361. RADIANT ELECTRIC HEATER. Raymond W. Baker, New 
York, N. Y., Victor L. King, Woodridge, N. J., and Herschel C. 
Parker, New York, N. Y., assignors to Parker-Clark Electric 
Company, New York, N. Y. Filed Dec. 29, 1909. A Helion lamp 
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filament is mounted in a bulb having openings at its top and 
bottom so that a circulation of air can be maintained around 
the filament. 

977,378. WEIGHING AND FILLING MACHINE. Harry Dunkerly, 
Houston, Tex. Filed Sept. 25, 1909. Renewed Oct. 3, 1910. 
Spouts are arranged for filling two sacks. Electrical means 
govern the opening and closing of valves in each spout. 


977,291. AUTOMATIC SPRINKLER ALARM AND INDICATOR. 
Frank W. Milliken, Auburn, Me., assignor of one-half to Cheney 
C. Brown, Auburn, Me. Filed July 8, 1909. A portion of a 
pressure tank is adapted to move and thereby close an electric 
circuit connected with an annunciator. 

977,398. TROLLEY RETRIEVER. Nels Peterson, Omaha, Neb. 
assignor to Murphy Did It Company, Omaha, Neb. Filed July 
29, 1909. A retriever mechanism is mounted on top of the 
car and is connected to the hinge point and coiled spring of 
the pole. . 

977,400. BRUSH-HOLDER. Frederick W. Reeves, Pittsburg, Pa., 
assignor to Electric Accumulator Company, Pittsburg, Pa. Filed 
March 7, 1910. Includes a pair of plates, one disposed on the 
other, and means for putting a yielding pressure on each brush 
plate. 

977,401. ELECTRIC CONTACT-SHOE. Charles Clayton Rich, 
Mount Vernon, N. Y., assignor of one-half to Harry J. Douglas, 
Mount Vernon, N. Y. Filed July 6, 1909. A contact shoe for 
a third rail. 

977,416. TROLLEY HEAD. Earl N. McCall, Goldfield, Nev. Filed 
Dec. 21, 1908, The head carries two trolley wheels and a 
brush for cleaning the wire in front of the wheels. 


PATENTS THAT HAVE EXPIRED. 


Following is a list of the electrical patents (issued by the 
United States Patent Office) that expired December 5: 


509,873. SIGNALING-TELEGRAPH. Michael J. Burns, Lowell, 
Mass. 

509,932. TESTING APPARATUS FOR MULTIPLE SWITCH- 
BOARDS. Frank R. McBerty, Downers Grove, III. 

509,953 and 509,955. REGULATOR FOR DYNAMO-ELECTRIC 
MACHINES. Charles E. Scribner, Chicago, 1. 

509,954. DYNAMO-ELECTRIC MACHINE. Charles E. Scribner, 
Chicago, Il. 

509,956. ANNUNCIATOR FOR TELEPHONE-SWITCHBOARDS. 
Charles E. Scribner, Chicago, Ill. 

509,964. TELEGRAPH-KEY. Josef Steiner, Brooklyn, N. Y. 

509,965. TELEPHONIC TRANSMISSION. John S. Stone, Boston, 
Mass. 

510,002, 510,003, 510,004, 510,005, 510,006 and 510,007. TELEG- 
RAPHY. Patrick B. Delany, South Orange, N. J. 

510,018. INCANDESCENT ELECTRIC LAMP. Henry Green, 
Hartford, Conn. 

510,048. ELECTRICAL APPARATUS FOR OPERATING DENTAL 
IMPLEMENTS. Oscar H. Pieper, San Jose, Cal. 

510,059. ELECTRIC MOTOR. Arthur H. Beard, Manchester, Ala. 

510,061. CONDUIT ELECTRIC RAILWAY. William R. De Voe, 
Shreveport, La. 

510,074. ELECTRICAL MEASURING-INSTRUMENT. Otto T. 
Louis, Philadelphia, Pa. 

510,095. SHADE FOR ELECTRIC LIGHT. George F. Seavey, Bos- 
ton, Mass. 

510,102. ELECTRIC MOTOR OR DYNAMO. Hermann K. Thiel, 
Alpena, Mich. 

510,113. EMERGENCY WAGON FOR ELECTRIC LINE WORK. 
Edwin S. Breed, Waterbury, Conn. 


510,115. ELECTRIC FIRE-ALARM. Milton C. Cantrell, Spring- 
field, Ohio. 

510,156. CIRCUIT-BREAKING APPARATUS. John Burry, New 
York, N. Y. 


510,188. ELECTRIC-LIGHTING SYSTEM. George B. Pennock, 
Chicago, Ill. 

510,195. AUTOMATIC TELEPHONE-EXCHANGE SYSTEM. Jobn 
Serdinko, New Braunfels, Tex. 


510,201. TROLLEY AND TROLLEY-SWITCH. David V. B. Smart, 
Troy, N. Y. 

510,209. ELECTRIC TELEGRAPHY. Charles Thom, Jr., Brook- 
yn, N. Y. 


510,260. ELECTRIC-ARC-LIGHTING SYSTEM. Daniel Higham, 
Boston, Mass. ; 

510,276. PROCESS OF BELECTROLYTICALLY DECOMPOSING 
EED METALLIC CHLORIDES. Farnham M. Lyte, London, 

ng. 

510,303. ARC-LAMP SUPPORT AND CONNECTION. Lucius E 
Thompson, Dunkirk, N, Y. 

510,317. BRACKET FOR INCANDESCENT LIGHTS. Charles M. 
Berry, San Francisco, Cal. 

510,320. MAGNETO APPARATUS. Arthur F. Boardman, Somer 
ville, Mass. 

510,367. RECIPROCATING ELECTRIC MOTOR. Arthur R. Roe, 
Duluth, Minn. 

510,384. ELECTRICALLY-OPERATED RAILWAY-SWITCH. Henry 
L. Fsico, Brooklyn, N. Y. 
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THE FLEXIBILITY OF HYDROELECTRIC PLANT 
CONSTRUCTION. 

One of the factors which has contributed most to the 
successful installation and operation of hydroelectric power 
plants is a flexibility of design and construction which is 
frequently illustrated in situations of great engineering 
difficulty. A fundamental point in favor of hydroelectric 
supply is the independence of the power-house location with 
respect to the market for the company’s service. With the 
high voltages now commercially practicable plant location 
becomes a matter of secondary consequence, and a differ- 
ence of twenty or thirty miles between station sites on the 
same or adjacent watershed areas is a small matter. In 
other words, full advantage may now be taken of purely 
hydraulic features without imperiling the electrical economy 
of the system. As the hydraulic end of the problem is al- 
most always the most uncertain and the question of secur- 
ing an adequate water supply the one accompanied by the 
largest number of variable factors, it is a great gain to be 
able to concentrate the engineering talent of the enterprise 
on this phase of the development, with reasonable assurance 
that the electrical installation can be fitted to the hydraulic 
requirements without any serious sacrifice in effectiveness 
or undue increase in first cost. 

In a representative case of this kind the engineers were 
confronted with the difficult problem of storing the waters 
of a large river during a season of floods, and as a result 
of an exhaustive study of the conditions plans were made to 
build a diversion dam in connection with a chain of lakes 
and a canal having a total length of about eight miles. 
Surveys showed that the water could be stored in a lake 
capable of supplying the hydroelectric plant with enough 
water to develop about 30,000 horsepower for a period of 
one month without adding a single drop to the available 


supply. The storage reservoir is to be formed by building 


a number of embankments and dams across the mouths of 
several gullies and small valleys. At the foot of one arm of 
the lake a suitable location was found for the power house, 
the site being about 500 feet below the lake level, and per- 
mitting an operating head of 440 feet. The flexibility of 
hydraulic design is further illustrated by the type of dam 
decided upon at the point of diversion of the water from 
the river. The dam is to be of the timber crib type, filled 
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with rock and supported on a concrete foundation, the up- 
per face of the dam being covered with boiler plate to 
protect it from the erosion of boulders and gravel. The 
permanent dam has a height of only four feet, and along 
its top are to be placed sockets in which posts and flash 
boards can be erected. Arrangement is to be made for 
cutting iron rods which brace the flash-board posts in case 
of sudden floods, so that the top portion of the dam will 
be swept away, leaving a weir opening the full length of 
the dam, which should be sufficient to allow the escape of 
any flood without damage to the wing walls of the dam on 
either side. 

In the design of the plant to be built in connection with 
the above project the engineers have planned to equip the 
water gates with safety valves which will allow the escape 
of water should the pressure rise twenty-five per cent 
above normal, with an additional installation of a stand pipe 
in each penstock which will take care of any rise or fall 
in pressure which will interfere with the governing or 
The stand- 
pipes will be extended twenty-five feet above the highest 
static head of water in the system. With a closing of the 


changes in load in excess of twenty per cent. 


turbine gates, in 2.5 seconds the rise of pressure in the pipe 
line will be about seventy per cent, so that the safety-valve 
equipment will prevent wasting water except at a time 
when an entire loss of load occurs. The flexibility of elec- 
trical transmission permits the engineers to take full advan- 
tage of the natural conditions bearing upon the hydraulic 
development, and the same benefits apply to nearly every 
well planned development in which difficulties arise in the 


design and construction of the water supply. 


ATTITUDE OF THE PUBLIC SERVICE COMMISSIONER 
TOWARD THE CORPORATION. 

The address of Public Service Commissioner Edward M. 
Bassett before the recent meeting of the Brooklyn Section 
of the National Electric Light Association, referred to upon 
another page of this issue, is noteworthy because of the 
attitude which is taken towards the public-utility corpora- 
tions. It is customary to regard the attitude of these offi- 
cials as being one of opposition to the acquisition by the 
corporation of any greater return than that represented by 
a legal rate of interest upon the capital invested. This at- 
titude, which assumes that the corporation is rendering no 
more service to the community than the mere supply of 
capital to conduct its operation is, as pointed out by Mr. 
Bassett, manifestly unfair. If the officials of a corporation 
exercise their ability to give better, cheaper and more effi- 
cient service, it should certainly be recognized that some of 
the benefits resulting therefrom should go to the corporation 
and not the entire benefit to the public, as otherwise there 
is no incentive for the development of such improved service 
and only little initiative is likely to be made by the com- 


pany to accomplish such ends. 
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It is refreshing to find a recognition of these consider. 
ations and a broad-gauged point of view in an official who 
has to deal with the problems of the regulation of the re- 
turns which such public-utility corporations are to receive. 


THE PRESIDENT’S MESSAGE. 

The recent message from President Taft to the Con- 
gress takes up the same view in regard to the subject of 
conservation that was expressed in his address at St. Paul. 
This discussion is supplemented by recommendations that 
the coal deposits, phosphate lands, oil and gas lands and 
water-power sites be leased by the Federal Government for 
periods not exceeding fifty years, with stipulations for the 
payment of rental and the regulation of rates, these to he 
adjusted every ten years. These recommendations seem to 
be a reasonable solution of this question in accordance with 
popular demands, and legislation should be enacted at once 
so as to permit the development, particularly of the water 
powers, to be continued without delay. The principle of 
conservation is being violated so long as these sources of 
energy remain undeveloped. | 

In discussing Post-Office matters, the administration 
recommends that the franking privilege be restricted and 
that some record be kept of the service which the Post 
Office Department is rendering other branches of the Gov- 
ernment by the use of departmental stamps such as were 
in use in the seventies. Such an accounting seems very 
desirable, as a large part of the apparent deficit which 
yearly confronts us is undoubtedly due to the vast volume 
of mail matter which is carried without any return. If the 
deficit can be accounted for in this way there is certainly 
no excuse for the proposed increase in the rates upon sec- 
ond-class mail. The proposal in the present message is 
to make a distinction between the advertising and editorial 
sections of magazines which are mailed at second-class rates. 
This distinction seems to be based upon the idea that the 
advertising matter is of value to the advertisers only and 
does not concern the readers in the same way as the edi- 
torial matter. This is undoubtedly a mistaken idea, as large 
numbers of readers are quite as much interested in the 
advertising matter and receive quite as many new ideas and 
benefits from its perusal as from the reading matter. A 
distinction must be made between this matter, which is re- 
ceived only upon payment of subscriptions, and the adver- 
tising matter which is sent out broadcast by itself and 18 
often thrown away by the recipient without more than 4 
glance, because he does not recognize any value in it. The 
administration maintains thet the second-class mail matter 
is carried at a loss in spite of the fact that the express 
companies find it profitable to them to carry this matter 
over a haul of mean length at a lower rate than that charged 
hy the Government. In passing upon this matter, it should 
also be realized that a great deal of first-class mail matter 
has its origin in the advertising matter in question. 


December 17, 1910 


The introduction of a parcels post in the rural dis- 
tricts is recommended, but the argument that this class of 
business, like the postal-savings bank, is introducing the 
Government in a paternal interference with enterprises 
which ought to be conducted by private persons, is evaded. 
The establishment is urged not as a feature that the people 
have a right to, but merely as one of expediency, since the 
Post Office can carry it on more economically and with 
less new organization than a private company. 

The President recommends physical valuation of railroad 
property, as already advocated by the Interstate Commerce 
Commission, as the only proper basis for an equitable regu- 
lation of rates. He also urges law to prevent the use of 
fraudulent bills of lading. The carrying out of these pro- 
posals should result in a satisfactory solution of the vexed 
question of freight rates. 

With the above exceptions it is not reeommended that 
any new legislation be enacted respecting interstate com- 
merce, or the trusts. It is specifically recommended that 
the enforcement of the anti-trust laws should be permitted 
to go on without modification by new legislation. While 
this does not mean that prosecutions will not be con- 
tinued by the executive branch of the Government, it will 
be a relief to the business interests of the country to know 
that the present statutes will determine the lawful activi- 
ties of the large corporations for a number of years, and 
that they will not be subject to the harassments of new 
attacks in the shape of radical legislation upon this subject. 

The recommendation for simplification of judicial pro- 
cedure and the expediting of judgments will meet with 
general favor. Especially in the case of patent litigation is 
it most desirable that means should be provided for speedy 
and less expensive decisions than have been habitual in 
the past. As the President points out, the right of appeal 
to a higher court has been abused in this country, and should 
be limited. At present patent suits not only encounter 
tedious delays, but often involve costs which ruin a pat- 
entee of limited means, or else scare him from any effort for 
the legal protection of his rights. In this connection, atten- 
tion should be called to the formation during the present 
year of the Inventors’ Guild, mentioned upon another page 
of this issue, which has as one of its objects the abatement 
of this deplorable condition of affairs. It is earnestly to 
be hoped that something may be accomplished in this direc- 
tion. 


ELECTRIC-RAILWAY MILEAGE RATES. 

A recent decision of the Massachusetts Board of Rail- 
road Commissioners in a street-railway fare case brought 
by the town authorities of Abington emphasized a point 
which it would be well to think over. Incident to sustain- 
ing the present rates of the Old Colony Street Railway Com- 
pany in the Abington-Brockton territory the Commissioners 
state that ‘‘it must be understood that it is practically im- 
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possible, in view of local conditions throughout the com- 
monwealth to determine the reasonableness of rates for 
street railway fares exclusively upon the proposition of mile- 
age.’ The practice is so general, in the presentation of 
testimony concerning the reasonableness of street-railway 
fares, of arguing upon the basis of average rates for pas- 
senger-mile that the Board’s outspoken limitations of this 
method of attack ought to do much good. In every public 
utility the costs of the full service available and as rendered 
are the crucial points to consider. In the clectric-railway 
field the fare unit buys much more than the mere transpor- 
tation over a certain distance at a certain arbitrary rate 
per mile. It buys frequent opportunities to travel on an 
extended system; helps to maintain transfer facilities; pro- 
vides standards of comfort which inevitably depend to 
some degree upon the density of traffic; and above all, it 
helps pay for a service which can compete with very costly 
means of private conveyance. In all public-utility rate 
comparisons discrepancies are likely to appear, but to sift 
them to the bottom it is necessary to take account of situa- 
tions as a whole, and not to attempt to determine the reason- 
ableness of charges by a single line of investigation. 


ELECTRICAL CHRISTMAS GIFTS. 

Those in a position to observe the happenings in the 
electrical industry realize that this year to a greater extent 
than ever before, electrical dealers are calling the attention 
of the public to the desirability and suitability of electrical 
appliances as Christmas presents. With the more general 
use of electricity in the home there has followed an oppor- 
tunity of presenting gifts suitable for either men or women, 
while there is also now available a large stock of electric 
toys for the children. 

It is true that to a certain extent this opportunity for 
an electrical participation in holiday trade is met by gen- 
eral merchants and department stores, but central stations 
and electrical-supply dealers are proving by their consist- 
ent efforts that they appreciate this growing demand which 
could be still further encouraged by judicious publicity. 
It is not enough that the minds of the public should be 
directed to electrical appliances at gift-buying seasons, but 
at all times the advantages of a varied list of electrical con- 
veniences should be pointed out. 

Certainly the holiday season forms a particularly ap- 
propriate time to call attention to what, to a great majority 
of the people, are still novelties apparently rather apart 
from the needs of daily life. By a small amount of effort 
at this season of the year, when the gift problem is upper- 
most in the minds of the people, electrical appliances can 
arrive at the position to which they justly belong. It is to 
induce the publie to consider electrical devices as every- 
day home comforts and to remove the impression that they 
are unduly expensive, that the efforts of electrical dealers 


should be directed. 
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Annual Meeting of the Electrical 
Credit Association of Chicago. 

The fifteenth annual business meet- 
ing of the Electrical Credit Association 
of Chicago was a notable success. The 
representatives from the various cities 
of the middle west and southern states 
were more numerous than ever before. 

The meeting convened at the Univer- 
sity Club, Chicago, at 2 o’clock p. m., 
Wednesday, December 7, President 
Frank M. Pierce, of the Manhattan 
Electrical Supply Company, calling the 
meeting to order. 

The president, in his annual report, 
reviewed the history of the last fifteen 
years, showing that the Association 
grew from its charter body of eighteen 
members to the present number of 210. 

The secretary and tresaurer’s report 
showed the total number of claims han- 
dled since the organization to be 27,931, 
aggregating $2,129,459.81; and that of 
this number, 17,153 had settled, ag- 
gregating $1,408,749.84. The average 
amount collected during the year per 
$1,075.82. The 
finances were shown by the Auditing 
Committee to be in a healthy condition. 

The officers elected for the ensuing 
year are: President, Frank M. Pierce, 
Manhattan Electrical Supply Com- 
pany; vice-president, A. O. Kuehm- 
sted, Gregory Electrie Company, and 
two members of the Exeeutive Commit- 
tee, as follows: E. R. Gilmore, Western 
Electrice Company, and Ivar Hennings, 
Westinghouse Electrie & Manufactur- 
ing Company, to serve for a period of 
three years. 

Amendments to by-laws. were effect- 
ed, in accordance with notices pre- 
viously sent. The amendments, how- 
ever, did not materially change the 
workings of the Association, so long in 
vogue. 

Papers were read by the following: 
Thomas 1. Stacey, on “The Executive 
Committee’? W., S, Thomas, on “What 
does the Association mean to me?” 
C. F. Koepge, on “The Inside Work 
Ings of our Association ;’? E, R. Gil- 
more read a paper prepared by Fred B. 
Uhrig of Kansas City on ‘Credits and 
Colleetions ;”? Ivar Hennings, on “The 
Moral Risk Club of Chicago,” and 


Clyde C. Miner, read a paper on “The 
Way it Strikes Me.’ 
AN ope 


each member owas 


n parliament for free discus- 
every conceivable subject re- 


lati iati 
ting to the Association service and 
credit and business 


Sions on 


conditions, was 


Se 


freely indulged in by the several mem- 
bers present. 

. After the business meeting adjourned 
at 6:15, and after a recess had been 
taken, one hundred or more of the gen- 
tlemen present sat down to the dinner 
in College Hall, at which addresses 
were made by Merritt Starr, Judge 
Marcus Kavanagh, W. G. MeKitterick, 
Harry A. Antram and others. John F. 
Gilchrist acted as toastmaster. | 

— een 
Philadelphia Electrical Show. 

The Philadelphia 1911 Electrical 
Show will be held February 13 to 25, 
inclusive. This show will far excel that 
of any previous year from every stand- 
point. The decorative scheme is origi- 
nal in design, and unique in character. 
Special artists and designers are being 
employed on this work so that the fin- 
ished results will be correct in all de- 
tails, both from an architectural and 
artistic standpoint. 

The space to be sold is limited, and 
space reservation should be made as 
early as possible. The management has 
planned even a broader advertising 
campaign than last year, specializing 
particularly to the better elass of people 
in Philadelphia and surrounding terri- 
tory, comprising somewhat over two 
and one-half million people. 

ea 
Chicago Electric Show. 

That Chicago is going to have a ree- 
ord-breaking electrical show next 
month, running from January 7 to Jan- 
uary 21, is predicted by its sponsors. 
Never before in the history of these 
expositions has there been such an enor- 
mously big demand for space, more than 
ninety per cent of the available floor 
space in the hig Coliseum building hav- 
ing already been sold. The fact that 
the Electrical Trades Exposition Com- 
pany is this year sharing a large per- 
centage of the profits with the exhibit- 
ors has been much of an inducement in 
bringing in concerns that have never 
before taken space in shows of this 
kind and the list of exhibitors as a 
Whole represents every known branch 
of the electrical industry and none of 
the larger concerns are missing. 

Preparations have been made to show 


-many absolute novelties and wonders 


in the way of recent electrical develop- 
ment and invention, including all that 
is New in wireless telegraphy. Electric 
cooking will he demonstrated also and 
the perfected electric telegraph type- 
Writer will be shown. 
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Manager Homer E. Niesz has received 
word from Washington that the United 
States Government will send a large 
and complete exhibit of everything 
electrical pertaining to the War, Navy, 

ost Office, Interior and Treasury De- 
partments. Much of this material 
formed a part of the recent land show 
exhibit. It will, however, be augment- 
ed by three carloads of other material 
from the various headquarters at Wash- 
ington. The electrical show manage. 
ment will devote all of the space in the 
Coliseum Annex to this combined ex. 
hibit. 

The officers of the Chicago Electrical 


Trades Exposition Company for the | 


current year are as follows: Samuel 
Insull, president; Ellsworth B. Over. 
shiner, first vice-president; Louis A. 
Ferguson, second vice-president; Stew- 
art Spalding, secretary and treasurer; 
Samuel Insull, G. H. Atkin, Stewart 
Spalding, Ellsworth B. Overshiner. 
George B. Foster, W. W. Low, Louis 
A. Ferguson, F. V. Bennis and Ed J. 
Mock, directors; Homer E. Niesz, man- 
ager. 


Profit Sharing by the Brooklyn Edison 
Company. 

The Edison Electric Illuminating 
Company, of Brooklyn, has announced 
through its president, Anthony N. 
Brady, a profit sharing and pension 
plan for its employees which goes. into 
operation at once. The announcement 
says that the directors of the company 
have authorized the plan “in recogul- 
tion of faithful and efficient service 
and for the encouragement of thrift 
and investment in the securities of the 
company on the part of the em- 
plovees.”? | 

The plan for profit sharing provides 
that at the end of the present year em- 
ployees who have been in the com- 
pany’s service two years shall be cred- 
ited with a percentage of their pay for 
1910 equivalent to one-quarter of ihe 
rate of dividends paid on the capital 
stock during the year, that employees 
of four years’ service shall e a per- 
centage of their pay equivalent A 
three-quarters of the rate of dividen z 
and that employees of five years sery- 
ice or more shall receive a gaa 
of their wages or salary equivalent © 
the full rate of the dividends. 3 

Employees sixty-five years of ae 
over who have been in the aTa , 
service for ten years are eligible 
pension. 


— < 
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T. E. Murray. 

Thomas Edward Murray, vice-presi- 
dent and general manager of the New 
York Edison Company, was born in 
Albany, N. Y., October 21, 1860. He 
was educated in the public schools and 
private night schools of his native city, 
and served an apprenticeship as ma- 
chinist, after which he spent two years 
in architectural drawing. After a fur- 
ther shop experience of two years as 
machinist he became engaged with the 
Albany Water Works as engineer from 
1881 to 1887. During 1887 he 
was associated with the Al- 
bany Electric Illuminating 
Company as chief engineer, 
then superintendent, and fi- 
nally general manager. Dur- 
ing this period he also acted 
for a number of years as 
consulting engineer for the 
Albany Street Railway Com- 
pany, the Troy City Railway 
Company and the Troy Elec- 
tric Light Company. 

In 1898 he came to New 
York acting first as consult- 
ing engineer of the Kings 
County Electric Light & 
Power Company of Brook- 
lyn, N. Y., and on the or- 
ganization of the New York 
Gas & Electric Light, Heat 
& Power Company he be- 
came its vice-president and 
general manager. On the 
consolidation of the various 
electric lighting interests in 
New York under the corpor- 
ate name of the New York 
Edison Company, Mr. Mur- 
ray became second vice- 
president and general man- 
ager, which position he now 
holds. 

Mr. Murray has also acted 
as consulting engineer for the Rochester 
Gas & Electrical Company, Rochester, 
N. Y.; the Utica Gas & Electric Com- 
pany, Utica, N. Y.; the Troy Gas & 
Electric Company, Troy, N. Y.; Edison 
Illuminating Company, of Brooklyn, 
and Brooklyn Heights Railroad Com- 
pany. In these capacities Mr. Murray 
has designed and been in charge of the 
consulting engineering and construc- 
tion work of several of the largest 
power stations in this country. Mr. 
Murray’s training has been from the 
ground up and he is thoroughly con- 
versant with the minutie of the detail 


connected with the organization and 
management of public-service corpora- 
tions. 

In addition to his active service with 
the New York Edison Company he is 
connected with a number of other cor- 
porations as an officer or director. These 
include the Citizens Lighting Company 
of Louisville, Consolidated Telegraph 
& Electrical Subway Company, the 
Edison Electric Illuminating Company 
of Brooklyn, Edison Light & Power In- 
stallation Company, Kings County Re- 


THOMAS E. MURRAY, 
Vice-President and General Manager, New York Edison 


frigerating Company, Louisville Light- 
ing Company, Manhattan Electrie Light 
& Power Company, Yonkers Electric 
Light & Power Company, and West- 
chester Lighting Company. He is pres- 
ident of the Association of Edison ll- 
luminating Companies. 
ee ee a eee 

National Fire Protection Associgtion. 

The National Board of Fire Under- 
writers has recently put forward a plan 
of unification and consolidation in re- 
spect to its fire-prevention engineering 
activities that will be of striking inter- 


“est to the underwriting and engineer- 


Company. 
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ing fraternities alike. It has requested 
the Natonal Fire Protection Association 
to take over the work of the two here- 
tofore unaffiliated bodies, the Under- 
writers’ National Electric Association 
and the Committee of Consulting En- 
gineers of the National Board. The 
National Board officials have long felt 
the desirability of unifying the sources 
from which that body has for so many 
years drawn its various codes and stand- 


‘ards. The National Fire Protection As- 


sociation has furnished standards for all 
protective devices and sys- 
tems; the Consulting Engi- 
neers have handled the haz- 
ards of gases and oils, and 
the Underwriters’ National 
Electrice Association has been 
responsible for the National 
Electrical Code. These three 
standard-making bodies are 
now to be merged into one— 
the National Fire Protection 
Association ; and the work of 
the two latter bodies, which 
will cease to exist as de- 
tached organizations, will be 
conducted by special com- 
mittees of the Nationa] Fire 
Protection Association. The 
Underwriters’ National Elec- 
trie Association will be en- 
titled the Electrical Commit- 
tee, and the Consulting En- 
gineers will be called the 
(Committee on Explosives and 
Combustibles of the National 
Fire Protection Association. 
The personnel of the new 
committees will be identical 
with that of the two former 
separate bodies, with the ad- 
dition to each of one or two 
desirable members. 

The present membership of 
the electrical committee is 
as follows: 

The Electrical Committee.—F. E. Ca- 
bot, chairman; Ralph Sweetland, sec. 
retary; William S. Boyd; George E. 
Bruen; J. E. Cole; Washington Dever- 
eux; J. C. Forsyth; C. M. Goddard; 
C. H. Hill; H. O. Lacount ; Charles Lum ; 
A. M. Paddon; Dana Pierce; A. M. . 
Schoen; R. P. Strong; V. H. Tousley; 
also one member each as representative 
of the American Institute of Electrical 
Engineers, American Electric Railway 
Association, National Electrical Con- 
tractors’ Association, National Electric 
Light Association. 
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Hydroelectric Developments in the 
West. 


To the Editor: 

In the paper I presented before the 
Electrice Club, November 9, I should 
perhaps have mentioned the three 
power houses on the Kern River; that 
of the Pacifie Light & Power Company 
having five 3,000-kilowatt generators 
comes next in size to the Kern River 
development of the Southern Califor- 
nia Edison Company to which I re- 
ferred, which has four 5,000-kilowatt 
waterwheel units. There are two 
large steam-turbine power houses, one 
owned by the Railway Company and 
the other by the Southern California 
Edison Company, each feeding into 
their respective distribution systems. 

In the limited time given me I was 
unable to deseribe as much in detail 
as I should like to have done, the 
large distribution systems I referred 
to, and was obliged to omit referring 
to several other hydroelectric develop- 
ments which have recently been made. 

Chicago, Il. JAMES LYMAN. 
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The Inventors’ Guild. 

In the early part of 1910 several 
men who had done work along the line 
of invention, and who, in developing 
and patenting their inventions, had 
come to realize the difficulties and dis- 
advantages under which the inventor 
labors, instituted a movement for the 
formation of a society looking toward 
the betterment of these conditions. 
The result of this movement was the 
formation and incorporation in New 
York City of the Inventors’ Guild, the 
object of which is briefly outlined in 
the followng quotation from the Con- 
stitution of the Society: 

“The object of the Guild is to ad- 
vance the application of the useful arts 
and sciences, to further the interests 
and seeure full acknowledgment and 
protection for the rights of inventors, 
to foster social relations among those 
who have made notable advances in 
the application of the useful arts and 
sciences.” 

Some of the handicaps to which the 
inventor is subject, other than the pro- 
verbial one of never having any 
money, are the delays in the Patent 
Offce and the ineffectiveness of its 
work; the expense and tardiness of 
litigation, and the possibility under 
which a rich corporation may, by de- 
laying and prolonging a suit, increase 


the expenses to a point which makes 
such suits prohibitive for a poor in- 
ventor; the disadvantage to which the 
American inventor is subject in for- 
eign patent offices as compared with 
the liberality of the United States Pat- 
ent Office toward the foreign inventor; 
and many other conditions militating 
against the American inventor which 
should be remedied. | 

The membership of the Inventors’ 
Guild is limited to fifty. The officers 
are as follows: Ralph D. Mershon, 
president; Charles W. Hunt, first vice- 
president; Charles S. Bradley, second 
vice-president; Thomas Robins, secre- 


tary; Henry L. Doherty, treasurer. 
—eo 


Patent Protection Costly to Electrical 
Manufacturers. 

In a recent issue of the Chicago 
Tribune, an interesting résumé ap- 
peared concerning the great expenses 
involved in the protection of patents 
by electrical manufacturers. The arti- 
cle is as follows: 


“About ten years ago Mr. Westinghouse 
caused a statement to be prepared showing 
the legal expenses of the protection of his 
patents from the time he began inventing 
and marketing electrical apparatus. He was 
amazed when he saw the total. He passed 
the paper containing the figures to the pres- 
ent writer [Holland], saying: 

“You will see how large an item of ex- 
pense litigation for the protection of patents 
is for a manufacturing company like the elec- 
trical company of which I am president. 

“Mr. Westinghouse was asked if he 
thought the other great electric corporation, 
of which Mr. Coffin is president, had been 
compelled to pay bills of equal. or approxi- 
mately equal, amounts. 

“His bills must have been large.’ Mr. 
Westinghouse responded. 

“It was the contemplation of a sum which 
of itself would have been regarded as a large 
capitalization for a corporation, the total 
expenses of litigation to protect patents, 
which undoubtedly brought about an under- 
standing between the larger of the electric 
companies of the United States. 

“That agreement provided that each com- 
pany might use the patents of the other, 
subject, of course, to a fair royalty. The 
agreement may be regarded as in restraint 
of trade, as tending to prevent competition. 
But that was not the purpose of it. It was 
entered into simply to put an end to heavy 
legal expenses. | 

“Thomas A. Edison had a similar experi- 
ence. To protect his patents has cost him 
millions, and although in almost all cases 
he has received final judgments in his favor. 
yet many of these judgments were handed 
down only a few months before the expira- 
tion of the patents. In not one instance has 
Edison ever received a penny representing 
damages awarded by the courts for the in- 
frinzement of his patents. This experience 
has led him to be strongly in favor of the 
license system, and he has sometimes won- 
dered whether he would not have been bet- 
ter off pecuniarily had he relied upon the 
trade secret principle for the protection of 
his inventicns., 

“Word has come from Washington that 
the Department of Justice is about to begin 
proceedings in the federal courts, having for 
their purpose the dissolution of the so-called 
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electric trust. It will be something of a sur. 
prise if the evidence obtained by the govern- 
ment makes it clear that the great electrical 
companies of the United States are practi- 
cally operated upon the combination or trust 
principle. Certainly the competition, at least 
until within a short time, between them, has 
been remarkably keen. 

“There is still vivid recollection in com. 
mercial and railway circles of the fierce 
competition carried on by the two great 
electric companies for the contract of elec- 
trifying one of the greater railways of south- 
ern New Jersey. 

“In this city, after the legislature com- 
manded the railroad companies to abandon 
steam and electrify their terminals, a com- 
petition which was scientific as well as the- 
oretic, and in addition practical and finan- 
cial. was in progress.. 

“From the scientific point of view this com- 
petition involved demonstration of the econ- 
omy, safety, and expediency of the direct 
current, which apparatus is controlled by 
President Coffin’s company, and the alter- 
nating current, which utilizes inventions of 
Mr. Westinghouse and his associates. The 
New York Central Railroad accepted the 
propositions made by President Coffin. The 
New Haven railroad preferred the alternat- 
ing current and the apparatus for using it. 
The struggle was a desperate one. In Ít is 
not to be found any evidence of such a 
combination as the attorney general might 
reasonably regard as having been forced in 
violation of the anti-trust law. 

“So far as the public knows, the only com- 
bination entered into between the greater 
electric companies in one involving a com- 
mon use of patents upon payment of royal- 
ties. Apparently the Department of Justice 
deems it worth while to test in the courts 
whether or not a monopoly secured by patent 
may be so used to justify the allegation that 
this is done in violation of the anti-trust law. 

“Should the courts so find, then a new and 
unexpected issue will have been created. It 
might be so extended as to include some of 
the companies operated under the Edison 
patents. It would almost appear to invali- 
date the license system, certainly if the 
system gave exclusive right to one corpora- 
tion within a certain district, to operate 
under patents controlled by another corpora- 
tion. So far as now can be seen, the ques- 
tion involving proceedings against the so 
called electric trust is simply this: Must a 
corporation that controls a patent be com- 
pelled to make exclusive use of that patent 
in its own manufactory? For it is thought 
to be apparent that the Department of Justice 
does not purpose attacking the monopoly it- 


self, which is the vital quality of a patent.” 


—_s-o--@____—_- 
Chicago Railway Merger. 

The Chicago Railways Company has 
accepted the ordinance granting it per- 
mission to absorb the Consolidated 
Traction Company, and extending its 
franchise over the lines of that com- 
pany. The document formally accept- 
ing the ordinance was signed by the 
officers of the Railways Company, au- 
thorized by act of the board of direct- 
ors, and also by the federal receivers. 

Accompanying the formal notice of 
acceptance was a certificate from the 
board of supervising engineers certify- 
ing that the Railways Company has ar- 
ranged to operate 215 pay-as-you-enter 
type of cars on the Consolidated lines, 
as required in the ordinance of rehahili- 
tation, as rapidly as possible. 
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The Municipal Building at Washington. 


The Electrical Installation in the Administration Building of the District of Columbia. 


In keeping with other recently con- 
structed government and city build- 
ings in the National Capital, the new 
Municipal Building of Washington, 
D. C., is a most striking example of 
the high status of present-day archi- 
tecture. 
vania Avenue, between the United 
States Capitol and Treasury buildings, 
this imposing structure lies in the path 
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Situated on famous Pennsyl- | 


the District of Columbia are con- 
ducted, the Municipal Building is pro- 
vided with every convenience known 
to modern engineering. For the proper 
heating, or cooling, of the offices a 
combined heating and ventilating plant 
has been installed, which is a model of 
its kind. The temperature of any 
room or section of the building may 
be automatically kept at a given tem- 


oa iii 


Doer 
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consideration of the electrical equip- 
ment may prove of interest. 

For supplying light, heat and power 
to the Municipal Building, there is 
provided in the basement a power 
plant, complete in every detail. The 
plant is divided into an electric gen- 
erating room, a boiler room, a pump 
room and other rooms in which the 
elevator motors, refrigerating machin- 
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THE MUNICIPAL BUILDING, WASHINGTON, D. C. 


of thousands of admiring visitors to 


the Capital City, who are unanimous 


in conceding it one of the most im- 


pressive of Washington’s public build- 
ings. An idea of the general appear- 


ance of the building may be gained 


from one of the accompanying illustra- 


tions. 


In addition to being a handsome 


office building, in which the affairs of 


perature throughout the entire year. 
To make for speed and accuracy in 
dispatching orders, mail, etc., to all 
departments there is installed a unique 
and efficient pneumatic system. Iced 
drinking water is piped to every floor 
and every office in the building. In 
the operation of these and other sys- 
tems installed in the building electric- 
ity plays an important part, and a 


ery and miscellaneous equipment are 
installed. 

The boiler room is located in a sub- 
basement on a level about eighteen feet 
below the engine-room floor. The 
equipment in this room comprises four 
150-horsepower Stirling water-tube 
boilers arranged in a single row in 
two batteries of two boilers each. A 
view of these boilers is shown in one 
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of the accompanying illustrations. They 
are of such design and size as to give 
necessary room for firing and for the 
removal, cleuning and replacing of 
tubes. As may be seen from the illus- 
- tration, the boilers are substantially set 
in brick work, and each battery is 
equipped with a damper regulator for 
automatic regulation. 

Each boiler has a heating surface of 
1,750 square feet and is guaranteed to 
give an equivalent evaporation of not 
less than nine and one-half pounds of 
water per pound of dry anthracite 
coal fired when run at not less than its 
rated horsepower, and to be capable 
of forcing to twenty per cent above 
rating. Steam is maintained at a 
pressure of 125 pounds per square inch. 

Coal is brought to the furnaces in 
industrial cars from the coal bunkers, 
and in this manner the ashes are also 
removed to a hydraulic ash hoist, 
which raises the ears to the street level, 
where they are dumped into wagons. 

The steam piping comprises a six- 
inch main header in front of the row 
of boilers, to which lines are connected 
from each of the boilers. These con- 
nections curve over the tops of the 
boilers, making a ninety-degree bend. 
The main header is looped to the en- 
gine room, where connections are made 
to each engine. A branch line is run 
from the engine-room header to the 
pumps and auxiliary apparatus, which 
are located on the same level as the 
boilers. The engine-room piping is so 
arranged that the cutting-out of serv- 
ice of any boiler or either battery of 
two boilers will not interfere with the 
operation of the plant. 

The engines discharge into a ten- 
inch exhaust header, which connects 
with two sheet-steel exhaust mufflers 
and oil separators located on each side 
of the engine room. After the oil has 
been separated from this exhaust steam 
it is conveyed to the hot-water heater 
and main heating coils. In summer, 
when the heating system is not in opera- 
tion, all excess exhaust steam is passed 
to atmosphere. 

All high-pressure steam piping is of 
extra-heavy wrought iron with heavy 
cast-iron fittings. The exhaust-steam 
lines are of standard wrought iron 
with standard cast-iron fittings. The 
entire system of high-pressure piping 
and fittings was subjected to a hydro- 
static test of 250 pounds per square 
inch before acceptance. 
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The boiler-feed line is of brass pipe 
and forms a complete loop to the boil- 
ers. An emergency connection is made 
with the house-service supply at the 
east end of the loop. Special con- 
trolling valves are placed at each 
boiler, located at a convenient height 
above the boiler-room floor. 

Water is obtained from two six-inch 
cast-iron mains, entering the plant near 
the ash hoist. he main supply is 
drawn through a six-inch balanced 
valve discharging into an open tank 
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reducing valves and thermostat con- 
trol. i 

The equipment of pumps in the Mu- 
nicipal Building power plant is all 
installed in duplicate, one set being 
operated by steam engines and one set 
by electric motors. There are two 
boiler-feed pumps, vacuum pumps, two 
house-service pumps, two sump pumps, 
two fire pumps, one ammonia pump, 
and one circulating pump for the ice 
water installed. 

The boiler-feed pumps are 6 by 4 by 


GENERAL VIEW OF BOILER ROOM. 


and controlled by a copper float in the 
tank. From this tank there is an eight- 
inch outlet to the fire pumps and a 
tour-inch outlet to the suction lines to 
the house pumps, boiler-feed pumps, 
ete. There is also a four-inch by-pass 
line around the tank. 

The water heater is located west of 
the boilers and is of the vertical cylin- 
drical type, with an internal heating 
coil of 300 gallons capacity. This heater 
is arranged to use high-pressure steam 
from the boilers and is equipped with 


6-inch duplex pumps of the vertical 
marine type. There is furnished one 
6 by 4 by 6 duplex steam pump and 
one electrically-driven 5 by 6 triplex 
for house service. These pumps work 
against a total head of about forty- 
three pounds per square inch. The 
house-service pumps are designed to 
pump into a series of roof tanks, each 
of which is equipped with an upper or 
lower-limit adjustable float switch. 3° 
connected as to automatically stop and 
start both the steam and electric 
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pumps, according to the height of wa- 
ter in. the tanks. The electrically- 
driven house pump is operated by a 
five-horsepower motor.. 

The sump pumps, for lifting water 
from sump and forcing it to the sewer 
drain, comprise a 10 by 6 by 12 duplex 
steam pump and one electrically-driven 
& by 10 triplex pump. These pumps 
are furnished with, automatic control, 
operated by water level in the sump 
pit. The motor for operating the elec- 
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Building is situated just south of the 
boiler room in such a position as to 
receive natural light on two sides. The 
interior 1s finished in white-enamel 
brick, making the room sufficiently light 
during thé day to obviate the neces- 
sity of artificial illuminants. 

The generating equipment comprises 
two Ames 16 by 18 and one 13 by 12 
engines direct connected to two 150- 
kilowatt and one seventy-five-kilowatt 
direct-current generators. The two 


GENERAL VIEW OF POWER PLANT, MUNICIPAL BUILDING, 


trically-driven sump pump is of seven- 
and-one-half-horsepower size. 

The Underwriters’ fire pump in- 
stalled is 14 by 7 by 12 in size and is 
connected to the city water mains. This 
pump discharges into a five-inch. main, 
which is run throughout the building 
independently of any other system of 
Piping. The pump for circulating the 
lee water to all departments of the 
building is driven by a two-horsepower 
motor. 

The engine room of the Municipal 


150-kilowatt machines operate at a 
speed of 220 revolutions per minute 
and the seventy-five-kilowatt generator 
operates at a speed of 275 revolutions 
per minute. The indicated horsepower 
of the engines is 230 and 120 respec- 
tively. 

The generators are compound wound 
and operate in multiple. They are 
wound to give 225 volts at no load and 
240 volts at rated full load. The series 
winding of the seventy-five-kilowatt 
generator is so proportioned that it 
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may be thrown in multiple with the 
larger generators. The generator leads 
from the two larger machines to the 
switchboard are 1,200,000 circular mils 
cross section and the seventy-five-kilo- 
watt generator leads are of 600,000 
circular mils cross section. 

The main switchboard is located ad- 
jacent to the southern wall of the en- 
gine room and is divided inte two sec- 
tions, with a four-foot passage between 
them. It is of white Italian marble 
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and comprises fourteen panels, each 2 
feet 3 inches wide and 7 feet 6 inches 
high. When facing the board the sec- 
tion to the left is for controlling the 
power circuits, while the section on the 
right controls the lighting circuits. 
Starting with the extreme left panel, 
when facing the board, the first three 
are blank, but will later be equipped 
as storage battery panels; the next four 
are motor panels, and are equipped 
with a Weston station voltmeter and a 
Bristol recording voltmeter in addition 
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to the standard equipment of switches. 

The first panel of the second section 
is termed the ‘‘tie-switch panel’’ and is 
equipped with necessary switches for 
reversing the lighting and power cir- 
cults. This panel also contains a 
Thomson direct-reading astatic watt- 
meter of 6,000 amperes capacity, for 


GENERATING UNIT AND HALF OF 


measuring the total power supplied to 
the motor circuits, and one for meas- 
uring the total power supplied to the 
lighting circuits. The next three pan- 
els are the machine panels, equipped 
with Weston ammeters, and the last 
three are the lighting panels. 


VIEW OF PUMPS. 


There are two sets of busbars, one 
for the lighting circuits and one for 
the power circuits. The equalizer bar 
from the cross-connecting 
switch to each of the generator 
switches. The switches controlling the 
elevator-motor circuits are connected to 
a separate set of husbars from those 


extends 


SWITCHBOARD. 
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controlling the other motor circuits. 
All wiring through the building is run 
in iron conduit. 

The elevator installation in the Mu- 
nicipal Building comprises seven elec- 
tric elevators, six for passenger serv- 
ice and one for freight service. The 
lifting capacity of the passenger ele- 


vators is 3,000 pounds and of the 
freight elevator 3,500 pounds. The 
elevator mechanism is of the tandem 
worm-gear type, having motor and ma- 
chine mounted complete on the same 
bed plate. Each machine has a drum 
of forty-two inches. The motors for 


VIEW 


operating the elevators are of fifty 
horsepower size and are compound- 
wound machines of the slow-speed 
multipolar type. 


Each elevator is controlled by means 


of an up-and-down automatic stop 
switch, placed in the car giving the 
conductor full control of speed and di- 
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rection of movement. Provision is also 
made to operate the car from the ele- 
vator switchboard, the control being 
so arranged that when the elevator is 
being operated in the car the switch. 
board control is cut-out and vice versa. 

The passenger elevators are arranged 
in banks of three, one bank on each 
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side of the building. Directly under 
them, in the basement, are the machines 
and motors. There is for each bank 
of elevators a single-panel switchboard 
for controlling the motors. Each ele- 
vator is equipped with a complete 
Armstrong electric-signal system. Each 


OF ELEVATOR MACHINES. 


elevator is also provided with a tele- 
phone which connects with the power 
plant so that trouble can be immedi- 
ately reported. 

The heating and ventilating system 
is a feature of the Municipal Building. 
Air enters the sub-basement from the 
inner court through three fresh-mr 
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chambers where it is washed and con- 
veyed to heaters. A parallel system of 
ducts conveys washed air to cooling 
chambers and at the division points for 
the air ducts for each room there are 
installed mixing dampers for control- 
ling the temperature of the air ad- 
mitted to the tempered-air ducts. For 
the automatic control of these dampers 
there is installed a system of automatic 
temperature control complete in every 
respect. 

The system consists of thermostats 
in the various rooms, controlling the 
mixing dampers at the base of the heat 
flues, and a system of air piping of 
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each operated by a twenty-five-horse- 
power shunt-wound motor. These three 
fans operate at a speed of 200 revolu- 
tions per minute. There are placed 
in each room and in the corridors foul 
air vents which empty into ducts con- 
vey the foul air to the vent chim- 
neys. For exhausting this air there are 
installed in the attic six motor-driven 
exhaust fans, two operated by two-and- 
one-half-horsepower motors, two by 
two-horsepower motors and two by 
one-horsepower motors. 

As previously mentioned, cold drink- 
ing water is piped to all parts of the 
building and in accordance with this 
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galvanized iron, together with a water- 
driven aid compressor, automatic in its 
action, equipped with an air reservoir. 

The thermostats operate their re- 
spective dampers with a graduated 
action, placing the dampers in such a 
Position as to allow the proper amounts 
of hot and tempered air to pass through 
them simultaneously to maintain the 
desired temperature in the room. These 
dampers remain in this position as long 
as the temperature of the room remains 
constant, moving’to a new position only 
when a new proportion of hot and tem- 
pered uir is required to maintain the 
desired temperature. 

For supplying this air to the various 
parts of the building, there is installed 
in the basement three large blower fans, 


there is installed a complete cold drink- 
ing-water plant consisting of an am- 
monia generator, an absorber, an am- 
monia pump and a circulating pump. 
For operating the latter, which is a 
three by four-inch vertical triplex 
pump, a direct-connected two-horse- 
power motor is employed. The am- 
monia pump is steam-driven. 

For dispatching orders, mail reports, 
cte., from various departments to other 
departments a pneumatic-tube system 
consisting of one central exchange, one 
branch exchange, six double stations 
and twenty-nine single stations is em- 
ployed. A view of the central ex- 
change is shown in one of the accom- 
panying illustrations. 

Compressed air is furnished by a 
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steam-driven duplex nine by eleven by 
fourteen air compressor, with automat- 
ic governor and control located in the 
basement. A storage tank located ad- 
jacent to the compressor is connected 
by pressure regulators for reducing the 
pressure in the tank to twenty pounds 
gauge. The carriers are operated at a 
speed of twenty-five feet per second. 

The lighting of the Municipal Building 
conforms to the latest practice. Gen- 
eral lighting in the various offices is 
accomplished by means of clusters of 
tungsten-filament lamps, this being 
augmented by wall and desk lamps in- 
stalled in convenient places. The cor- 
ridors are all lighted by high candle- 
power tungsten-filament lamps inclosed 
in glass globes. All lighting circuits 
are wired for 220 volts. 

The power plant in the Municipal 
Building is in charge of W. D. Hamil- 
ton, chief engineer. 

—— e ' 
Changes in the Electrical Rules and 
Regulations, New York City. 

Beginning December 15, 1910, Rule 
31-C of the Bureau of Electrical Inspec- 
tion, Department of Water Supply, Gas 
and Electricity, New York City, ap- 


plying to garages, will read as follows: 


A garage is that portion of a building in 
which any automobile carrying volatile in- 
flammable liquid is kept, whether such au- 
tomobile be kept for use, for sale, for rental, 
for exhibition or for demonstrating pur- 
poses, and all that portion of a building that 
is on or below the floor or floors on which 
an automobile carrying volatile inflammable 
liquid is kept and is not separated there- 
from by tight unpierced fire walls and floors. 

a. Approved metal conduit or approved 


armored cable must be employed. 


b. Cutouts, switches, receptacles and 
sockets, which are permanently located 
must be placed four feet above the floor. 

c. Switchboards and charging panels, if 
not placed four feet above the floor, must 
be located in a room or enclosure provided 
for the purpose. . 

d. For portable lights, flexible cable de. 
signed for rough usage must be employed, 
this cable carrying the male end of a pin- 
plug connector or equivalent of at least 
three amperes capacity, the female end 
being of such design or so hung that the 
connector will break apart readily at any 
position of the strained cable. The con- 
nector must be kept at least four feet above 
the floor. For all portable lights, keyless 
molded-mica or metal-sheathed porcelain 
sockets equipped with handle, hook and 
guard must be employed. 

e. For charging, theater stage cable 
must be employed, this cable carrying the 
female end of a pin-plug connector or equiv- 
alent of a capacity of at least fifty amperes, 
the male end being of such design or so 
hung that the connector will break apart 
readily at any position of the strained ca- 
ble. \The connector must be kept at least 
four feet above the floor, and the male end, 
if not located on a switchboard or charging 
panel, must be shielded against contact. 

f. Motors, if not located at least four 
feet above the floor, must be of the fully 
inclosed type, or must be inclosed in an 
approved isolated fireproof room. 
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TESTING STEAM TURBINES AND 
TURBOGENERATORS. 


MEETING OF AMERICAN INSTITUTE OF ELEC- 
TRICAL ENGINEERS. 


The 254th meeting of the American 
Institute of Electrical Engineers was 
held in New York City on December 9, 
with President D. C. Jackson in the 
chair. The paper of the evening was 
on ‘‘ Testing Steam Turbines and Steam 
Turbogenerators,’’ by E. D. Dickinson 
and L. T. Robinson. 


The purpose of the authors is to outline 
the precautions which should be taken in 
determining the efficiencies of turbogener- 
ator plants and to consider the relative de- 
grees of accuracy of different methods. The 
over-all economy or efficiency of the com- 


plete unit is the thing of commercial im- | 


portance, although individual tests are of 
interest. Testing by allowing for the dif- 
ferent losses, so commonly employed for 
electrical apparatus, is inadmissible. The 
one positive method of test is to measure 
the steam input and electrical output. The 
surest method for steam consumption is to 
condense and weigh the steam. This re- 
quires that no extraneous steam be allowed 
to enter the condenser. Leakage in the 
condenser is a common source of error, 
and should be checked before and after 
each test by running with full vacuum and 
measuring the discharge from the hot-well 
pump. Split tubes sometimes open up only 
when heated by a heavy flow of steam, and 
the leakage test does not disclose the trou- 
ble, but it is evidenced by erratic results. 
When the condensed steam cannot be meas- 
ured, as in non-condensing turbines, or with 
jet condensers, the boiler feed water may be 
weighed, but this method is subject to large 
errors. Valves cannot be relied on to be 
tight. and piping must be disconnected. 
Leakage in the boiler itself is difficult to 
locate, but should be checked by closing the 
throttle. Leaks of ten per cent are com- 
mon. The test by heat balance, or measur- 
ing the heat transferred to Mme cooling wa- 
ter from the condensed steam, is unreliable, 
owing to the difficulty of measuring the 
quantity of cooling water and the true av- 
erage temperature. Tests should be run 
with fixed conditions after equilibrium has 
been reached. The quality, pressure and 
temperature of the entering steam must be 
known. also the exhaust pressure. A vac- 
uum gauge is not reliable for the latter, but 
a mercury column should be used. The 
electric output used should be net. that is, 
kilowatts for excitation should be deducted 
from generator output. All instruments 
should be calibrated before and after the 
test. Before starting, the turbine should be 
inspected, and the interior examined to see 
that the buckets have not been damaged. 
Any necessary adjustments should be made 
before testing. and not altered afterward. 
Turbines should be tested under the condi- 
tions of operation, as corrections for condi- 
tions are objectionable and vary with differ- 
ent mechines. The corrections for steam 
pressure, moisture and superheat are less 
liable to mislead than that for varying vac- 
uum. Steam may be measured by meter 
with proper precautions, and is a valuable 
check in any case. 

The electrical output should not be meas- 
ured with switchboard instruments. Direct 
current should be measured with shunts 
giving 200 millivolts drop, and portable in- 
struments should be generally used. Stray 
fields must be avoided, and the errors of 
shunts watched, such as distribution of cur- 


e 


rent and thermal effects. If instrument 
transformers are used for alternating cur- 
rent, their calibration must be known for 
the conditions of use. A test should be 


‘made on non-inductive load when possible, 


and the voltmeters and ammeters are then 
a check on the wattmeters. The use of 
watt-hour meters should be avoided, since 
these are inferior to the best indicating 
meters. [f the load is very fluctuating the 
watt-hour meters may be preferable, and 
if used they should be checked at the fre- 
quency, voltage, wave form, etc., used in 
testing. Single-phase instruments are to be 
preferred to polyphase instruments. 


The discussion was opened by Gano 
Dunn, who dwelt upon the importance 
of the detail tests of the parts of the 
unit. Experience in the design of ordi- 
nury generators does not suffice for the 
problems involved with high speeds. It 
is desirable to know the proportion of 
losses chargeable to the separate ele- 
ments, these being quite different from 
the values at low speeds. He referred 
to the question of mechanical balance, 
and the difference in balancing accord- 


‘ing to whether the critical speed, at 


which rotation takes place about the 
venter of gravity, be exceeded or not. 

W.L. R.Emmet referred to the diffieul- 
tv of separating the various losses, and 
regarded the net result as the thing of 
importance to both engineer and pur- 
It would be desirable to test 
the generator separately, but it cannot 


chaser, 


* well be run by anything but the turbine 


Which drives it. One method of carry- 
ing on such a test is the retardation 
method.’ The losses in high-speed gen- 
erators are larger than usually sup- 
posed, and detailed lists of losses 
shouid be aceepted with caution. The 
windage losses especially are large and 
vary greatly. He then referred to the 
steam meter as a valuable piece of ap- 
paratus, and checks by weighing con- 
densed water had shown it reliable to 
two per cent and generally in agree- 
ment to one-half per cent. Even if not 
relied upon, it will frequently disclose 
sources of error, such as a leaking con- 
denser. 

Francis Hodgkinson thought one 
hour sufficient for an accurate test since 
longer tests would agree in successive 
hours. Still he did not advocate such 
a short test. He referred to a hydraulic 
brake which he had devised for testing 
turbines separately, thus eliminating 
electrical measurements and permitting 
steady conditions to be more quickly at- 
tained. He also spoke of the correc- 
tions for vacuum, and the desirability 

1. This method was fully described in the 
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of testing under different degrees of 
vacuum and different loads. 

W. L. Robb differed from the authors 
on’a few points. 


He agreed that the steam conditions dur. 
ing test should be as nearly as possible 
the conditions under which the turbine is 
normally to operate in service; but he 
would have the generator loaded during 
test with a load of approximately the same 
power-factor that will be met with in the 
normal operation of the plant. Such a 
load will be the one most easily obtained 
for the test under ordinary circumstances. 
All instruments on whose readings the cal- 
culation of efficiency are finally based, 
should be calibrated before and after the 
test, not excepting series transformers. 
Neither steam-flow meters nor watt-hour 
meters should be used as a basis for the 
final calculation of the efficiency of the set. 
It will be found convenient, however, to 
have both instruments in service at the 
time of the test. Frequently some irregu- 
larity in operation or in conditions of test 
will be indicated more promptly by these 
instruments than from the periodic read- 
ings of the indicating wattmeters and the 
weights of steam. At the completion of 
test, data will be available for determining 
the accuracy of the steam-flow and watt 
hour meters. The time to prepare for a 
test is before the tubrogenerator and it 
auxiliary apparatus, including steam piping 
and switchboard, are installed. A few ex- 
tra valves of relatively small cost will 
greatly facilitate blanking off the apparatus 
under test from the rest of the power-house 
equipment, and no test is worthy of the 
name if reliance is placed on all valves 
being tight. Little, if any, attention is us- 
ually given in switchboard design, to mak- 
ing provision for the introduction in the 
circuits of standard series transformers or 
instruments, either for use in efficiency 
tests or in calibration of switchboard in- 
struments. A slight and inexpensive change 
in the design of the disconnecting switches 
now commonly installed would greatly facil- 
itate the use of standard instruments at 
times when their use is desirable. Meas- 
urements of feed-water are unreliable. as 
the quantity of water in the boiler is us 
ually determined by the height of water In 
the gauge. The height of water in the 
gauge is not only a function of the quantity 
or weight of water in the boiler, but also 
of the temperature of the water and the 
rate and point from which the steam is 
taken from the drum. It iš convenient dur- 
ing test to work up data as rapidly as pos- 
sible, to enable one to plot the steam flow 
as a function of the kilowatt output, select- 
ing scales that give approximately a forty- 
five-degree slope to the line. Any irregu- 
larities occurring during test, such as ab- 
normal leakage in the condenser, will be 
apparent in irregularities in the points of 
this line, and much time will be saved in 
removing the causes of these irregularities. 
It is good practice to work out the results 
to be obtained from observations every ftf- 
teen minutes and to eliminate in the tinal 
calculation all observations taken before 
the results obtained for successive inter- 
vals became uniform. This has usual 
meant the elimination of the observations 
taken during the first hour, and sometimes 
during the first two hours. A run of one 
hour after the conditions nave become con 
stant will give sufficient data for a calcula- 
tion of the efficiency, provided a surface 
condenser is used. 


E. D. Dreyfus stated that there are 
over 2,000 steam turbines in operation 
in this country and he thought suivent 
experience had been had to determine 
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the performance within very small lim- 
its of error. He cited cases where sep- 
arate tests had been made electrically 
and with hydraulic brake and excellent 
agreement obtained. He uses one-half 
the thoeretical value as a correction 
factor for pressure. o 

W. C. L. Eglin spoke from the stand- 
point of the operating engineer. He did 
not consider the acceptance test of any 
value unless made in the manufactur- 
er’s plant, where better conditions can 
be obtained. It is difficult there how- 
ever to get unity power-factor, and to 
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J. M. Knox spoke in similar vein. 

A. H. Pikler considered a watt-hour 
meter necessary and advised an indi- 
cating meter to cheek it. 

E. B. Rosa spoke of electrical meas- 
uring instruments and the reliability 
of both series and potential transform- 
ers after proper calibration. Their cal- 
ibration is more permanent than that 
of the instruments used with them. 
Shunts are particularly liable to intro- 
duce errors and should be tested before 
use, and not merely after use. 

L. T. Robinson answered some of the 
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Room of the Congress Hotel, Chicago, 
on November 1. Over 450 members and 
guests were present and a very enjoy- 
able evening was spent. An account 
of this affair appeared in the EEcTRICAL 
REVIEW AND WESTERN ELECTRICIAN for 
November 12, on page 972. 
9 
Electrical League of Cleveland. 
The Electrical League of Cleveland 
held a meeting on December 6 for the 
election of officers, and this was fol- 
lowed by a turkey dinner. There were 
forty-two in attendance. The’ newly 


BANQUET OF THE COMMONWEALTH EDISON SECTION, NATIONAL ELECTRIC LIGHT ASSOCIATION. 


get trained observers. He had found 
the steam-flow meter accurate, and by 
its use changes in turbine efficiency had 
been promptly discovered. He pre- 
ferred tests covering long periods. 

C. O. Mailloux spoke of the advisa- 
bility of segregating the tests of the 
two parts, as without it the turbine de- 
signer blamed the generator for poor 
performance and the electrical designer 
blamed the turbine. He agreed with 
Professor Robb as to short tests. He ob- 
jected to the use of the word ‘‘deceler- 
ation” for retardation, by a pre- 
vious speaker, and the secretary and 


criticisms which had been made and 
E. D. Diekinson closed the discussion. 
He said the steam-flow meter had been 
used for long periods without losing ac- 
curacy, but a small error will some- 
times arise due to a small hole in the 
nozzle becoming clogged. 


Commonwealth Edison Section of the 
National Electric Light Asso- 
ciation. 

The accompanying illustration shows 
the Commonwealth Edison Section of 
the National Electric Light Association 
holding its annual banquet in the Gold 


elected officers are: President, H. H. 
Cudmore, of the Brilliant Electrie 
Company : vice-presidents, E. E. Noble, 
of the Illuminating Company, C. T. 
MeKinstry, of the Erner Electric Com- 
pany, and A. L. Oppenheimer, of the 
Enterprise Electrical Company: secre- 
tary-treasurer, T. P. Cagwin, of the 
Cleveland Telephone Company: execu- 
tive board, H. E. Hackenberg, of the 
National Carbon Company; G. S. Mil- 
ner, of the Erner Electric Company; 
J. T. Kermode, of the Illuminating 
Company, and J. Robert Crouse, of the 
National Electrie Lamp Association. 
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THE FINANCIAL ASPECT OF 
WATER POWERS. ' 


BY R. C. BEARDSLEY. 


It has been asserted that owing to 
the great first cost of water powers 
they were seriously handicapped and 
instances have frequently been given 
where this first cost ran as high as $300 
per horsepower of turbine. As the cost 
of machinery, even for a low-head wa- 
ter power should not exceed $35, and 
for a high-head power with a capacity 
of several thousand kilowatts not over 
$23 per horsepower, why such ex- 
It must be due either to 
one or more of the following reasons: 
careless engineering; the desire to in- 
crease the total income at the expense 
of the rate of profit; the obstacles in- 
herent to the locality. 

Economically, that investment should 
be best which returns the largest rate 
of dividends, but it is business policy 
to develop to a point, beyond which the 
dividends will be unsatisfactory. It 
cannot be disputed that every water 
power has a certain development at 
which it will return a much higher rate 
of dividends than it will if developed to 
the usual limit. Thus the highest rate 
may usually be derived when the de- 
velopment is based on the minimum 
flow, and usually on the static head 
which is the cheapest per foot of fall. 
Yet this development is seldom advo- 
cated. Having possession of a water 
power the owner wishes to develop to 
the limit so as to make the proposition 
one of some magnitude, otherwise he 
knows that later on he will be com- 
pelled, at greatly added expense, to 
complete the development. A steam 
plant is not developed in this way. 
Owing to its nature, an increase in ca- 
pacity at any time is a comparatively 
simple matter. The steam engineer may 
be tempted to over-develop by install- 
ing a plant too large for the market 
and to introduce too many refinements, 
thus increasing the cost of the output. 
Both plants should be developed on the 
same basis to the end that the cost of 
a kilowatt-hour delivered to the cus- 
tomer will be a minimum. 

Note, however, the difference. While 
the steam plant is developed to take 
care of the given market at the lowest 
eost per unit of output, the water pow- 


cessive costs? 


1 Paper read at a mocting of the Cleveland 
Sn. American Institute of Electrical En- 
gineetS, 
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er is developed to that point beyond 
Which it will be cheaper to install fuel 
power. The larger the steam plant, the 
more cheaply can it generate, but be- 
yond a certain point, which is usually 
passed, the cost of the water-power 
output increases. Hence, it will be seen 
that a prevalence of high costs for 
water-power plants is proof of their 
financial superiority in operating, over 
the fuel plant. 

Take, for example, the Niagara Falls 
plant. A simple development there 
need not cost to exceed $35 per horse- 
power for the machinery, pipes, head 
works and power house, and yet these 
developments, it is claimed, cost about 
$100. Granite power houses were built 
and expensive tunnels and head races 
constructed. The reason was that the 
investors wished to develop 100,000 
horsepower and make the proposition 
one commensurate with their ideas of 
size. The investor could have built a 
number of small cheaply developed 
plants which would have aggregated 
100,000 horsepower and netted much 
larger returns, especially as the large 
output greatly reduced the charges for 
power, but this would have scattered 
the investment. Hence the Niagara de- 
velopment marks what the investors 
considered the economic limit. Then 
there have been other plants built 
where all three of the above agencies 
have played a part, resulting, possibly, 
in a $300 plant. 

With these causes in mind, how un- 
fair it is to condemn water powers in 
general because of such excessive first 
cost in certain cases. The average wa- 
ter power may, 1n nearly every case, 
have a lower first cost than any other 
form of power plant, and if its cost is 
made to exceed such sum, it is only 
because the investor believes it to be 
to his advantage to so increase it, and 
in every case the cost of output should 
be less. 

Table I gives the cost of recent water 
powers built by the writer or estimated 
earefully from working plans. The 
first four were actually built, and it is 
to these four plants that particular at- 
tention is called. Each plant was con- 
structed of reinforced concrete through- 
out. The dams are of the buttressed 
gravity type. All head gates are lifted 
by motors, traveling cranes are in- 
stalled, and all machinery is as good as 
should be desired. The cost covers 
every item up to the transmission line, 
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except lands and water rights, and it 
will be noted that about $52 per horse- 
power of turbine installed is the aver- 
age cost for moderately low heads. At 
Leavittsburg the low head caused a 
higher cost, while at Charles City, a 
penstock costing $26.6 per horsepower. 
and the small size of plant is responsi- 
ble. 

To place the water power on the 
same basis, for comparative purposes, 
with the fuel plant, the cost of the 
transmission line and the substation 
must be added to the cost of the water- 
power plant; and the peak-load capaci- 
ty of the water power must be com- 
pared with the peak-load capacity of 
the steam plant. 


TABLE I. PLANTS BUILT OR ESTIMATED CLOSELY. 


Reinforced concrete constriction. No lands or water rights. Plante 
complete to high-tension transmission. 

Attendance charge taken at $2000 per year for the emallest plant 
which is rather high. 

40-year replacement fund allowed for on total development 

Interest at 6 per cent. 

Maintenance at 3 per cent on total physical cost. 

Administration allowance is about $3 per horsepower delivered to 


the line. 
Taxes at 105. 
Oil, waste and small tools 40 cents per horsepower. 
| le eee 
Net (Cost per net horsepower 
Head bore horse- delivered to the 
Name or Location ìn |power| power hbigh-tenaen 
feet | at at transmission. 
tur- | turbine 24-hour 
bine | ahaft operstwn 
Newton Falls,O.(Porter) 18 | 1000 47.00, 89.6 
Newton Falls,O.(Lowry); 16 | 1000 | 52.00 9.68 
Leavittsburg, O........ 9 500 | 88.00 7.0 
Charles City, Ia (°)....| 13 | 300 | 100.00 23.20 
Parkman, O. 2 plants (7) te 600 | 53.00 4.00 
l 


Greenfield, 0.) Seiad 20000 | 85.00 


Hickory, N. C..........{ 45 [16000 | 40.50 
New York No. 1 (¢)....{ 30 | 1600 | 100.50 
New York, No. 2 (%)...) 39 | 1600 | 85.70 
New York No. 3 (*)....| 185 112000 66. 00 


1100 feet penstock cost $26.6 per horse-power. 
2 dams 1.2((+foot 3@inch steam pipe canal and reservon. 
2-65 foot dama, tunnel 5000 feet. 

Earth dam 


Earth dam and 4000 by 8 feet penstock. 
Earth dam and two 12,000 by 9 feet penstock. 


ad al gal ad aoe 


Thus, as Mr. Stott has pointed out, 
a steam turbine can, with practically no 
additional cost for turbines, be made to 
carry a 100-per-cent overload. The 
generators and all other equipment will; 
however, be increased 33 per cent a8 
the usual overload capacity of gener 
ators, ete., is 50 per cent. Taking the 
cost of steam turbines at $25, and the 
total cost of steam plant at $90, the 
peak load of 100 per cent will cost $11! 
per nominal horsepower of turbine, oF 
putting it another way, $55 per peak 
horsepower. This is favorable to the 
steam plant as frequently the overload 
rating of the generators is but 2a per 
cent. Therefore, for a fair comparison 
of first costs, the water power must 
have a 100-per-cent overload capacity. 
Based on water-wheel rating we will 
assume that it has no overload capacity 
at all and additional wheels must be 
installed. It then heemes a question of 
what such additional wheels. with the 
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necessary settings, cost. Figs J, 2, 3 
and 4 give the cost of the various water 
turbines and impulse wheels. Even in 


the case of low heads and open settings 
the concrete whecl pits are not the most 
important item, as at times of peak load 
a much higher, say 100 per cent higher, 
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two dollars per horsepower, increasing 
the electrical equipment nine dollars, 
and the hydraulic machinery ten dol- 
lars, making the total cost of the Lowry 
plant $73 per horsepower, or $36.50 per 
peak horsepower. 

In large high-head water powers us- 


SS 
NNE 
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velocity of water would be allowed, in 
the same way as in the case of the steam 
plant, turbine efficiency is sacrificed by 
using high-pressure steam on the low- 
pressure side. Taking as an example 
the Lowry plant in Table I, the added 
building cost for an increase of 100 per 
cent in turbine capacity would only be 
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DOLLARS PER HORSEPOWER OF WHEELS 
FIG. 3.—COST OF HORIZONTAL OPEN-SETTING WATER 
WHEELS. 


900 


ing steel-encased turbines, the addition- 
al cost per horsepower is much less as 
the additional turbines, all complete 
with casings, will only cost four or five 
dollars per horsepower and the added 
floor space will not exceed twenty-five 
to fifty cents per horsepower. 

It must further be understood that 


6 8 'O 12 4 \ 
DOLLARS PER HORSEPOWER OF WATER WHEEL 


FIG. 2.—COST OF VERTICAL GEARED WATER WHEELS. 


eT TWIN AL AL. 

STAVE N | 
TURENE 
TARS AA E ANO 


CEERI NCEE 
COANE 


S 
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FIG. 4.—COST OF HIGH-HEAD WATER WHEELS. 
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the horsepower of the water plant must 
be based on the condition of minimum 
head as well as minimum flow, if a fair 
comparison is to be made with the fuel 
plant. Usually low-head plants are sub- 
ject to back-water troubles, in which 
case sufficient turbines must be installed 


ENERERS 


8 1O | 


to maintain the power at the fixed 
speed. Frequently where the head is. 
low, three times the normal power in 
turbines must be installed, thus adding 
twenty dollars in wheels and about six 
dollars in building, making a total cost 
of ninety-nine dollars for the Lowry 
plant. 
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The transmission cost, depending, as 
it does, on the distance, can only be 
allowed for when this distance is 
known. A wooden-pole line will cost 
from $600 to $2,000 per mile, exclu- 
sive of a private right of way. A steel- 
tower line on a fifty-foot private right 
of way will cost $5,000 to $6,000 per 
mile with land at $200 per acre and 
fenced in. The substation cost may be 
taken from curves A in Fig. 7. It will 
be seen that this cost runs from about 
$6 for very large plants up to $40 for 
small powers. Taking the 300-horse- 
power plant size, $22 must be added, 
making a total of $121 per horsepower, 
for a small plant seriously affected by 
back water. This cost is now higher 
than the largest steam plant but still 
below the cost of a small one. 

As an example of the cost of opera- 

tion, take the Charles City plant, Table 
I. The power-plant operation cost is 
$23.20; substation, $10.00; transmission 
(15 miles assumed), $8.00; making a 
total of $41.20. This is the total annual 
operating charge for twenty-four-hour 
power, every item being allowed for, 
except lands and water rights. This is 
on the assumption that the development 
is based on the minimum flow of the 
stream, and that the full load is sold 
24 hours per day, 365 days per year. 
- The above cost will remain practical- 
ly the same for ten-hour operation, the 
only item that is reduced being that of 
attendance. For ten-hour operation and 
a load-factor of 100 per cent, the cost 
would be, for a 300-horsepower plant, 
$32.40 per horsepower per year, and as 
the plant could only sell 3,650 horse- 
power-hours per horsepower of turbine, 
the eost will be $0.0089 per horsepow- 
er-hour delivered to the consumer. 

As a matter of fact, a 100-per-cent 
load-factor is seldom attained, about 
33 per cent being a fair average. 
This will necessitate installing three 
times as much (peak load) machinery, 
and this greatly increases the capital 
charge against the plant. In the pre- 
ceding example 900 horsepower in wa- 
ter wheels must be provided for with 
the necessary increase in generators, if 
the same output is to be sold, or, for the 
same equipment, only about 100 aver- 
age horsepower could be sold, giving 
for a ten-hour load, 1,200 horsepower- 
hours per year output for each horse- 
power installed, and making the cost 
per horsepower-hour, $0.0267. This 
latter cost is consistent with the work- 
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ing conditions of such small plants 
having unusually high first cost and 
fairly long transmission. 

By use of the curves giving power- 
plant costs and allowing for lands, vest- 


ed rights, transmission, canals, etc., a 


fairly exact estimate for any particu- 
lar plant may be arrived at. Allowing 
9 to 10 per cent for fixed charges and 
adding the operating charges as given 
by Figs. 6, 7 and 8, the total operating 
cost may be had. This cost will com- 
pare with the fuel-plant cost, but there 
may still be the cost of distribution, 
such as for city lighting, ete. , 

Or, a more hasty and approximate 
method is to take some of the operating 
costs given in Tables I and II and then 
allow for the additional items enumer- 
ated above. 


TABLE II. COST OF DEVELOPMENT, TWENTY-FOUR 
HOUR POWER, 


(Based on report of Ontario Hydro-electric Commiasion.) 


| = | #3 
Š a | we 
Z ža | a? 
ra £g #8 g 
we 3 
2 A Res 
Name of Power Head 5 Ë zE 5 
~ at 
2. LE: Cre! 
2 x ~ a 
Ss ae | ds 
z zE $ E 
Zh os © 23 
Ire uoLs, Ont. 0.a... 12 1200 $149.16 $24 00 
High Falls, Ont. A..... T8 2400 81.25 11.90 
High Falls, Ont. B..... 78 1100 111.82 17.00 
Fountain Falls, Ont..... 27 2400 89.16 | 13.00 
Dog Lake.............5 347 13675 61.00 6.80 
Cameron Rapids........ | 39 16350 50.00 5.80 
Slate Falls............. | 32 3086 | 97.00 10.40 
Healeys Falls .......... ' 60 8000 84,38 10. 20 
Middle Falls........... 30 521) | 91,37 11.00 
Ranney's Falls......... ' 35 6000 ' 69.67 
Rapids above Glen Miller 18 3200 109.38 | 
Rapids above Trenton... | 18 3200 115.63 
Niagara Falls .......... | 250 100000 86.00 | 9.32 
Maitland Kiver......... 80 1600 | 208.00 17.40 
Saugeen River.......... 40 1333 187.53 | 18.30 
Beaver River........... 420 2267), 128.28 ` 
Severn River........... 52 4000 87.50 14.00 
South River.....-......! 40 750 | 153.33 | 21.20 


In comparing a steam plant with this 
small hydroelectric plant, the steam 
plant is assumed to be located at the 
same spot as was the substation of the 
water power. It is therefore free from 
the transmission and substation costs. 

It would seem that the cost of devel- 
oping a horsepower by steam should be 
known within two or three per cent, 
vet we have the marked disagreement 
indicated in Table ITI. 


TABLE III. 


Cost of 10-hour power; coal at $3, 300 Horse- 
power. 


Wm. O. Webber...... 0.0... ccc ccc eee c cece. $37.50 
Ontario Commission ...........0... 0.00000 26.27 
Ps dN rs et ia is aie Beds oe hE ado 43.57 
Wm. E. SNOW 65 te ace BPE oe a ak Ha ee nenn 25.00 

AVOTAEE -dnieien ei sks ets e ine iner eae $34.08 


These estimates do not include the 
administration charge allowed for 
above in the case of the hydroelectric 
plants, nor the replacement fund. Al- 
lowing for these items, six dollars must 
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be added to the above, making the cost 
forty dollars per year. The fact that a 
water wheel as usually rated has little 
overload capacity while the steam en. 
gine has 20 to 100 per cent overload, 
complicates the comparisons at this 
point. The above costs of steam power, 
no doubt, cover a peak overload of 
about 50 per cent, and therefore give 
an operating cost much less than would 
actually be the case, and in the propor- 
tion of two to three, giving a cost per 
horsepower-hour for ten-hour power on 
the basis of horsepower rating of wa- 
ter wheels, of $26.66, which is consider- 
ably less than the cost of the water 
power. However, in order to get this 
50-per-cent peak overload capacity in 
the case of the water power, the addi- 
tional turbines, flumes and penstock 
necessary add but $3.24 to the annual 
operating cost, giving a total of $35.64. 
This 1s now on the same basis as the 
300-horsepower steam plant and com- 
pares more favorably with its cost of 
$34.08. If the cost of the long pen- 
stock is eliminated, the water-power 
cost is $33.51, or less than that of the 
steam cost. The difference, however, 
is slight and far inside the accuracy 
of calculation as appears from the 
above tabulation of steam-power costs. 
The cost of water rights would be 
about $10 per horsepower, making an 
operating cost of 70 cents to be added 
to the above. 

It would, therefore, appear that even 
in this case a small water power costing 
$100 per horsepower of turbine in- 
stalled, stands on an equal footing with 
the steam plant using coal at $3.00 per 
ton. For each dollar that the coal costs 
less than $3.00, the operation of the 
steam plant will be reduced $3.20 per 
horsepower per year for ten-hour 
power. 

This example illustrates several im- 
portant points. It marks about the 
limit of wise investment and indicates 
that beyond this limit a steam or pro- 
ducer plant should be built, or that a 
less expensive development should be 
installed. It is apparent that the un- 
developed water rights are not of great 
value in this case, and that such values 
are entirely dependent on the cost of 
development, the transmission distance 
and the cost of fuel, and are not. as 
has so often been assumed, a fixed sum 
all over the country. In other words. 
the undeveloped water rights with all 
necessary lands are worth the capital- 
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ized saving in the cost of production of 
the water power over the production of 


the same power by some imported plant, 
and when this saving becomes zero such 
property has no value at all. 

It further shows that the usual small 
water power, while not a get-rich-quick 
investment, should, when properly de- 
veloped, be a much better proposition 
than the steam plant. As a matter of 
fact, the Charles City plant did drive 
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FIG. 5.—COST OF ELECTRICAL EQUIPMENT. 
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CURVE A- COST OF BUILDING AND EQUIPMENT 
PER HORSEPOWER AT OUTGOING LINE 


FIG. 7.—SUBSTATION COSTS. 


Sixty-cycle Three-phase Installations. 
for Land, 


Seven Per Cent. 


out a modern steam plant or at least 
drove it to such favorable terms that it 
soon became a part of the water-power 
system. D 

As the water power grows in size and 
the head becomes higher, the operating 
cost becomes less. 

It is apparent that in practically all 
water powers, it becomes a question as 
to how much above the minimum flow 
of the stream it is wise to develop. The 
question of reservoirs, etc., also enters 


No Allowance 
Replacement or Administration. 
Charge Six Per Cent, Taxes Two Per Cent, Depreciation 
Twenty-four-Hour Operation. 
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into the problem, but in every case the 
same rule applies, which is, that the 
additional power secured must not cost 
more than if developed from a fuel 
It is the effort to develop to this 
point that has produced the costs given 
in Tables II and IV. That is, these 
tables indicate what has been consid- 
ered as the economic limit of develop- 
ment and indicate this limit to be about 
No doubt these 


plant. 


$150 per horsepower. 


10000 20300 


Interest 


Per Cent. 


plants have been, as a whole, financially 
successful, although a few have changed 
hands soon after building owing to a 
lack of capital to develop the market. 

There can be no question but that 
when the cost of fuel is high, even $300 
per horsepower would not be an excess- 
ive price to pay for a water right. 

It is true that a water power may be 
so developed that it will cost unreason- 
able sums, but the same might be said 
of any investment. The mining of a 
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pound of solid gold may cost more than 
it is worth, and it is absurd to base 
comparative figures on such freak de- 
velopments. Take, for instance,. the 
McCall Ferry development. A con- 
struction bridge of reinforced concrete, 
costing some $100,000 was built, when 
a steel structure would have served 
the purpose and its salvage been of 
some value. Thousands of yards of rock 
were needlessly excavated, and the use- 
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FIG. 6—-ANNUAL COST OF ATTENDANCE IN HYDROELECTRIC PLANTS. 
Twenty-four-hour Operation. 
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FIG. 8.—TRANSMISSION OPERATION COST. 

No Allowance for Land or Buildings. 
Cent, Replacement Three Per Cent, Taxes One Per Cent, Mainte- 
nance Two Per Cent. 
$7.50, Patrol $25 per Mile. Loss in Line and Transformers, Seven 


Interest Charge Six Per 


Copper at Twenty Cents per Pound, Poles 


less cavities filled with costly concrete. 
A solid concrete dam was built which 
cost at least $250,000 more than a mod- 
ern dam would have cost, ete. It is 
such developments that the steam- 
power advocates compare with steam 
costs. 

It is in the operation of the water- 
power plant, however, that we find the 
greatest advantage over that of the fuel 
plant. Table V indicates the fixed 
charges for the two types of plant. 


1240 


The steam plant, being located in the 
city, will pay a higher tax rate than 
the water .power in the country. ; 

While the fixed charges on the steam 
plant will remain about the same for 
various plants, those on the water pow- 
er will vary between wide limits, owing 
to the fact that the machinery cost for 
the latter is a comparatively small por- 
tion of the total, the remaining cost 
being in dams, canals, water rights, ex- 
ecavation and other items having a very 
low depreciation or obsolescence charge. 
Such parts should have a life of a hun- 


TABLE IV. 
(From Meads Water Power Engineering) 
Net horse- Cost per 
Head ipower at horse- See 
Name of Location in | Turbine |power of Note 
feet Shaft Turbines | below 
Chicago Drainage Canal 28 15,500 225 80 d 
Columbus, Ga.......... 40 | 9,000 50.00 cand e 
Catawba, S. C.......... 25 10,000 110.00 d and f 
Tariffville, Conn........ 31 2,300 125.00 d 
Delta, Pa.............. $50 54, d and f 
Lachine, Montreal...... 16 6,600 145.80 |d and 
Winnepeg, Manitoba.... 40 25,600 156.25 ; d and i 
Manchester, N. H.......| 30 6,000 66.00 | a and j 
Lowell, Masg........... 13 110.00 | a and} 
Lowell, Maas........... 57.00 | a and j 
Big Cottonwuod, Utah..| 370 3,000 108.25 |d and k 
Lawrence, Maas......... 67.50 | a andj 
« Spier Falls, N. Y....... 90 42.00 c 
Zurich, Switzerland..... very low] 25,300 183.00 | d and] 
Rhinefelden, Germany. .| 10 to 16 15,000 81.70 c 
Paderno, Italy. ........ 90 13,000 120.00 b 
Champ, France......... 104 6,750 148.00 d 
Dept. de l'Isere, France} 330 4,000 34.00 b 
Dept. de Jura, France.. 6.5 300 150.00 d 
Upper Savoy........... 11,900 165.00 | oand m 
Chedde, France ........ 455 10,000 35.75 {a,c and n 
Chevres, Switzerland. ..:14 to 27 9,600 09.00 b 
Kubel, Switzerland .....| 296 500 215.00 | dando 
Schaffhausen, Germany, {11 to 16} = 2,700 135.00 |d and p 
Gersthofen, Germany. .. |32.8-34.8 6,000 : 135.00 b 
Augsburg, Germany..... 9,100 206. 00 d 
Heunbach, Germany... . |230t0360| 16,500 130.00 | dandq 
Lyon, France. ......... 133 to 40) 22,750 287.50 | dandr 
Muhlhausen, Germany.. 24 to 30| 23,000 132.50 b . 
Munich, Germany...... 125 to 28) 5,660 123.00 | candi 


! 


a—the cost of development exclusive of dam. 

b—the cost of development including dam. 

o—the cost of complete development including electric equipment. 

d—the cost of complete development including electric equipment 
and transmission. 


e—mostly 12-hour horse-power distributed to adjacent mills at 
generated voltage. 


f—severe climatic and river conditions during construction. J 
g—very‘ favorable location; cheap timber dam, transmission only 


5 miles. 

h— inclusive of lands. -p Biss Po og ead rma 
.—erptasive canals in rock and expensive concrete construction 
—factory installation. 

—Pelton wheels and 1500 feet of wood-stave pipe. 
]—four interconnected plants steam auxiliary. 
m—not including 5000-horsepower steam auxiliary. 

n—not including dam. 


o—with 1000-horsepower auxiliary. 
p—two connected plants. 
q—15-mile transmission. 
r—12-mile canal. 


dred years if properly built. Judging 
from the experience of the Niagara 
Falls plant as given by Philip P. Bar- 
ton, the maintenance on electrical 
equipment is less than 0.75 per cent; 
the obsolescence charge on the switching 
equipment is 5 per cent, and on other 
electrical equipment 1 per cent. Mr. 
Hutchinson gives a depreciation plus 
maintenance charge of 2 per cent on 
transmission lines of importance, but 
the writer uses 3 per cent to cover this 
item. 

It should be noted that the greater 
the cost per unit of power plant, the 
lower will be the fixed charge; 2.5 per 
eent for the average plant should be a 
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fair average. The fixed charges against 
the steam plant are about twice those 
against the hydroelectric and if the 
other operating expenses were the same 
for both plants, the water power may 
cost twice as much and still be on an 
equal footing with the steam plant. 
However, the variable charge, if it may 
be so called, is the one thing that has 
appealed to the lay mind, and no doubt 
caused the present excitement relative 
to hydroelectric plants. Aside from a 
very small charge of ten or fifteen cents 
per year for oil per horsepowcr, the 
only cost is the attendance. Fig. 6 gives 
values for this cost. It should be noted 
that the attendance item for a water 
power is much lower than for a fuel 
plant of the most modern type. 
Hydroelectric plants have frequently 
cost excessive amounts, and the follow- 
ing are some of the reasons for this in 
addition to those already given. These 


-are what might be called the illegiti- 


mate costs. The modern hydroelectric 
development is a novelty to the large 
majority of contractors, and they hesi- 
tate to bid at all, and when they do bid 
it is at about twice the actual cost. On 
one installation sixteen sets of specifi- 
cations were sent out, and two bids re- 
ceived. One of these bids was 100 per 
cent above the estimated cost and the 
other within 10 per cent. Frequently 
the interests promoting such enterprises 
form a construction company, and make 
excessive profits. The promoters fre- 


quently get options on the lands and. 


water rights and sell them to the com- 
pany which they promote, at a high 
valuation. Again the contract is let on 
a cost-plus-a-fixed-sum basis, and, un- 
less the contractor is perfectly honest, 
the cost is made unnecessarily high. 
Again the case is frequent where the 
cost of the dam is a large factor in the 
cost of the plant and a solid dam is 
built costing twice that of the but- 
tressed dam, and having a factor of 
sarety of one. The power houses are 
built of solid concrete when reinforced 
concrete is cheaper for the purpose. 
The steam plant is only slightly af- 
fected by local conditions. Contractors 
bid close to the estimate, and the engi- 


TABLE V. FIXED CHARGES IN PER CENT. 


Item Steam Plant Water Power 
Intereet ........... 6 6 
Insurance.......... 0.5 0 
Tates... 2 1 
Maintenance....... 5 1 
Obsoleacence....... 5 1.5 

Total....... 18.5 9. 


Aen 
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neer knows, by well established prece- 
dent, about what is expected of hin. 

Regarding the future relations be- 
tween the water power and the fuel 
plant, the following may be said. 
Granting that the producer gas-engine 
plant is to become perfected and will 
use one-half or one-fourth the coal now 
used by the steam turbine to produce 
the same power, there is no reason to 
forecast that the cost of plant will not 
remain excessive. It is also quite pos- 
sible that the price of coal will steadily 
increase. It would be very strange, 
indeed, were this not the case, as it 
would be the only article of household 
and general use that is not rapidly in- 
creasing in cost, at the same time be- 
ing about the only commodity that must 
soon become exhausted. The coal veins 
are becoming more inaccessible, and thie 
law will sooner or later compel safer 
mining. Labor, especially manual, is 
sure to double in price about every 
twenty years. Government control will 
add cost to the mining operations and 
especially if large combinations of cap- 
ital are prevented. The only thing 
tending toward a decrease in cost of 
fuel power is in the cheapening of the 
producer and gas engine, and it would 
seem too optimistic to hope for a less 
cost per horsepower than $100 for the 
gas-engine plant. 

The gas engine has little overload 
capacity, and hence, to give it its ovet- 
load rating of 100 per cent, as was done 
for the steam turbine, the cost per 
horsepower becomes $175. One author- 
ity gives a cost of $150 per horsepower 
for a gas-engine producer plant having 
a 33-per-cent overload capacity. The 
rate of fixed charges on this investment 
will certainly exceed that for the steam 
plant, as the item of obsolescence will 
be greater. Another inherent disad- 
vantage in the gas engine is its very 
low efficiency on low load-factors. In 
actual practice, therefore, this plant 
would have to contain a certain proper 
tion of steam turbines, thus jnereasing 
the operating cost. 

Even should the item of fuel be en- 
tirely eliminated, still this gas plant 
would have over twice the operating 
charges (assuming a fixed charge of 19 
per cent) necessary with the average 
hydroelectric development. That 15) 
the latter could cost $350 to install K 
still compete, even though the coal use 
by the gas plant were zero. (ras en- 
gines of more than 5,000-kilowatt cB- 
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pacity each are considered curiosities 
(note the seventeen 2,500-horsepower 
engines at Gary, Ind.), and it is proba- 
ble that this size will not be greatly in- 
creased. Therefore, a large plant would 
consist of a great many units requiring 
the attention of numerous operatives 
far in excess of those required by the 
water wheels. In addition are the pro- 
ducer attendants. Therefore, it is only 
to the cheapening of the plant that we 
must look for the cheapening of power, 
and it does not seem reasonable to ex- 
pect such reduction in cost to greatly 
exceed the cheapening of hydraulic 
equipment. The water turbine is being 
perfected so that where 80 per cent was 
thought to be satisfactory a year ago, 
90 per cent can now be attained. The 
part-load efficiency of water wheels is 
so rapidly increasing that now the en- 
gineer is justified in assuming the aver- 
age operation at three-fourths gate, 
thus giving the wheels 33-per-cent over- 
load capacity, or even better. Contrac- 
tors will soon be willing to figure more 
closely and do the work at less cost. 
The price of concrete materials is 
steadily diminishing and the cost of 
placing is about half what it was a few 
years ago. The cost of excavating is 
steadily being reduced. Manufacturers 
are rapidly taking up the manufacture 
of hydraulic specialties, as will become 
apparent on an inspection of the ad- 
vertisements in the engineering jour- 
nals. Transmission towers are becom- 
ing cheaper and higher voltage used, 
ete. And, in fact, the future has noth- 
ing but omens favorable to the cheap- 
ening of first cost and the betterment 
of the water power as an investment. 
Much can be said on the question of 
which type of power plant gives the 
best results on low load-factors. Much 
depends on the understanding or use 
of the term, load-factor, but assuming 
it to mean the total kilowatt-hours sold 
per annum, divided by the kilowatt- 
hours which can be economically pro- 
duced, it will appear that the plant 
having the largest fixed charges will 
give the largest unit-output cost on a 
low load-factor. The extent of this dif- 
ference will, however, be largely af- 
fected by the load distribution over the 
period, and frequently, even though the 
cost of production is increased, the 
market conditions may be such that a 
low load-factor actually gives increased 
profits, owing to the higher charges im- 
posed on the customer. Two rival 
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plants entering upon the conquest of 
market are not compelled to sell to the 
same customer, but each attempts a se- 
lection of customers best suited to its 
particular plant. In practically all 
power and lighting or railway load 
curves, there are abnormal peaks 
caused by special days. Any power 
plant must have installed sufficient ma- 
chinery to carry these ‘‘special-day”’ 
loads, and it becomes merely a question 
of which type of power plant entails 
the largest charge on this extra ma- 


chinery. Now, logically, the charges 


on the water-power peak-load machin- 
ery can never exceed that of the fuel 
plant, because if it does, fuel plant will 
be installed instead of water wheels. 
Of course, if the water plant necessary 
for the average load has greater operat- 
ing charges, then the water power must 
be left undeveloped or developed more 
cheaply. 

The writer claims that the average 
water power is especially adapted to 
fluctuating loads and to take care of 
low annual load-factors. How can this 
be otherwise when additional turbines 
cost but a half to a tenth of what a 
steam turbine costs and all other costs 
are at least as low in one case as the 
other? There are, of course, cases 
where excessive penstocks, canals or 
tunnels, and lack of reservoirs, places 
the water power at a disadvantage. 

It may, at first thought, seem that 
there is a disadvantage in operating a 
mixed plant, but there is no good rea- 
son why this should be so. If the trans- 
mission is a long one, a steam-turbine 
plant is installed near the market, and 
the high-speed turbine with its great 
flywheel effects acts as a regulator, au- 
tomatically and perfectly, and without 
in any way complicating the adminis- 
tration of the plant. If the auxiliary 
is located at the water power, it is 
usually held as a stand-by plant for the 
special days or for the period of low 
water, and when operated is given a 
steady load, the water plant taking the 
peaks. In this case the outside men 
are called in to fire the boilers, and the 
engineer of the water-power plant oper- 
ates the combination. At all events, 
the selection of peak-load machinery is 
not regulated by any other law than 
that of business sense, and such judg- 
ment will not install a plant which has 
a higher operating cost than is thought 
to be at least as low as that of any 
competitor. 
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The question uppermost in the minds 
of the people, however, is not that of 
which type of power plant is the best 
investment, but how shall the coal 
fields and the waterfalls be conserved. 
There are also many who question the 
advisability of such control. Were all 
humans divine, control would not be 
advisable, but under operating condi- 
tions it would seem that there should 
be State or Government administra- 
tion which oversees each development 
and imposes a certain charge, for which 
the Government in return gives im- 
proved drainage areas, etc. Taking it 
for. granted that the engineers ap- 
pointed by the Government are honest 
and wise, such direction would deter- 
mine the extent of the development, 
and see to it that safe and efficient 
structures were built. 

There are today few water powers 
of value which are not owned by pri- 
vate capital and, to the writer, it seems 
futile to attempt to prevent the secur- 
ing and combining of these rights by 
large capitalists. In fact, it is only by 
a combination of numerous small pow- 
ers that effective development may be 
affected on such rivers as the Kankakee 
in Illinois, the*Cuyahoga in Ohio, the 
Oriskany in New York, and many oth- 
ers. 

All that may be hoped for, and all 
that should be desired, is the regula- 
tion of the price charged by these cor- 
porations and the regulation of the dis- 
tribution. 

Has not the community, possessing 
within its borders a large water power, 
certain rights which are transgressed 
when all that power is transmitted a 
hundréd miles or so away? This and 
similar questions are legitimate prob- 
lems for solution by the Government. 

The water power should in all cases 
be a first-class investment, and when 
developed wisely will often necessarily 
cost more per unit installed than does 
the fuel plant, simply because the oper- 
ating cost is so much less that it will 
stand such development, but if under- 
development is followed the plant cost 
will be much less than for any other 
form of power. 

m a 
The St. Louis Section Meeting. 

At the December meeting of the St. 
Louis Section, American Institute of 
Electrical Engineers, on December 21, 
Prof. Francis E. Nipher, of Washing- 
ton University, will make an address. 
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Annual Meeting of the American So- 
ciety of Mechanical Engineers. 

One of the most successful annual 
meetings ever held by the American 
Society of Mechanical Engineers was 
called to order in the Engineering So- 
cieties Building in New York on Tues- 
day evening, December 6, with Presi- 
dent George Westinghouse in the chair. 
The large auditorium was filled to its 
capacity by members and guests to lis- 
ten to Mr. Westinghouse’s presidential 
address. It is the custom for presi- 
dents of this society to discuss some 
phase of engineering work in which 
they have made a notable success. Mr. 
Westinghouse chose for his topie the 
Westinghouse air brake, for the devel- 
opment of which he is almost entirely 
responsible. 

Mr. Westinghouse related how the 
idea of a brake which could be applied 
simultaneously to all cars of a train oc- 
curred to him as the result of a colli- 
sion Which delayed a train on which he 
was a passenger. His first idea of a 
brake, which he later found had been 
held by others. was to connect the 
brake levers of each car to its draft 
gear so that the application of brakes 
to the engine would cause the ears to 
close up on each other toward the lo- 
comotive and thereby apply a braking 
force through the eouplers and brake 
levers to the wheels. This scheme prov- 
ing impracticable, Mr. Westinghouse 
considered placing a ceylin- 
der on the locomotive, whose pis- 
ton was to be connected to a 
chain extending underneath the train 
and connected to the braking mech- 
anism of each car. It soon devel- 
oped that this plan was not feasible 
since it was impossible to have a cyl- 
inder long enough to operate a ehain on 
more than four or five cars, whereas 
trains of ten or twelve cars were ìn 
common use. The next developinent 
was the idea of placing a steam cylin- 
der under each car with a flexible pipe 
connection to the locomotive to supply 
the brake cylinders with steam. Exper- 
iments soon showed, however, that it 
was impracticable even in warm weath- 
er to transmit steam to the rear cars 
of even a short train in sufficient quan- 
tities to operate the brakes. 

Mr. Westinghouse then told how the 
idea of using compressed air as his 
braking force was brought home to 
him by a description in a technical jour- 
nal of the method of driving the Mount 
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Cenis tunnel with compressed air, and 
how with co-operation of the superin- 
tendent of the Panhandle railroad the 
first air-brake equipment was construct- 
ed and applied to the Steubenville ac- 
commodation train consisting of a lo- 
comotive and four cars. On the first 
run of this train so equipped, a serious 
accident was averted by the ability of 
the train to make a quick stop by the 
application of the air brake, which 
demonstrated its value and started it 
on its useful and successful career. 
Following the suecessful application 
of the apparatus on the first train the 
introduction of the air brake proceeded 
rapidly and the Westinghouse Air Brake 
Company was formed to manufacture 
it. It soon developed that it took con- 
siderable time to apply the brakes with 
full foree and a longer time to release 
them, and that in the event of a break- 
In-two of a train, the rear sections 
would be uncontrolled and on a gradi- 
ent might run away with disastrous re- 
sults. This led to the development of 
the automatie brake which was identi- 
cal with the original air brake but with 
two important features added. These 
were an auxiliary reservoir under each 
ear and also a triple valve. Air for 
operating the brake evlinder was taken 
from the auxilary reservoir while the 
function of the triple valve was to re- 


‘lease the brake by opening a passage 


from the brake evlinder to the atmos- 
phere and also to provide a passage 
from the train line pipe to the auxiliary 
reservoir Whenever air under pressure 
was admitted to the train line pipe froin 
the main reservoir on the engine. This 
was the normal condition of the system. 
When the pressure in the train pipe 
was decreased by the engineer opening 
his control valve, the triple valve then 
closed the ecoinmunication between the 
brake evlinder and atmosphere and es- 
tablished communication between the 
auxiliary reservoir and the brake evlin- 
der, thus applying the brakes. Any 
escape of air from the train pipe by its 
rupture or by the breaking in two of 
the train immediately applied the 
brakes on all the ears. 

Mr. Westinghouse then deseribed the 
work with an experimental train of 
fifty freight cars, now known as the 
Burlington brake trials, which proved 
the inadequacy of the automatice brake 
due to its slowness of operation on the 
rear cars of a long train, and the devel- 
opment of the present quick acting 
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brake. This was accomplished by 
means of changes in the triple valve 
which rendered the application of the 
brake practically instantaneous on ev- 
ery car of a long train. Mr. Westing- 
house also described the present status 
of the air brake and paid a glowing 
tribute to the officials of the railroad 
companies for the co-operation which 
they had given in the development of 
this most important adjunct of modern 
railroading. 

The report of the tellers of election 
was presented following Mr. Westing- 
house’s address. ‘The present election 
Was unique in that there was a contest 
for the presidency. The vote was very 
close and the count showed that Colo- 
nel E. D. Meier, president of the Heine 
Safety Boiler Company had been elect- 
ed president of the society. 

The serious work of the meeting be- 
van on Wednesday morning. After 
the transaction of routine business, in- 
eluding the adoption of an amendment 
to the constitution, a report of the re- 
cent joint meeting held in England 
with the Institution of Mechanical En- 
gineers was delivered by the secretary, 
Calvin W. Rice. He recounted the nu- 
merous enjoyable social and engineer- 
ing features of this meeting. 
TRANSMISSION OF HEAT IN CONDENSERS. 

The only paper to be presented Wed- 
nesday morning was entitled, ‘The 
Transmission of Heat in Surface Con- 
densation.”’ 


The paper, written by George A. Orrok. 
contains the results of 771 heat transmis 
sion tests made by the author on sixteen 
kinds of condenser tubes under various 
conditions of condenser practice. It also 
includes eighty-four tests made by Allen 
in England, forty-seven tests by Hepburn 
in the United States. fifty-three tests by 
Hagemann in England. forty tests by J. P. 
Joule, forty-one tests by Stott and Pigott. 
forty tests by Weighton, thirty-five tests 
by Josse and thirty-four tests by Clement 
and Garland. These tests have all been 
calculated on the same basis and com- 
pared, and the author concludes from the 
tests that the heat transferred from the 
condensing steam surrounding a metallic 
tube to cold water flowing through the 
tube is proportional to the seven-eighths 
power of the mean temperature difference 
of the water and steam: he finds that the 
coefficient of heat transmission {is approx 
imately proportional to the square root of 
velocity of the cooling water and this co 
efficient is independent of the vacuum and 
of the velocity of the steam among the 
tubes or in the condenser passages. 


STEAM BOILER EFFICIENCY. 

The session of Wednesday afternoon 
was devoted entirely to steam engineer- 
ing. Edward A. Uehling presented a 
paper entitled “Combustion and Boiler 
Efficieney,”’ 


December 17, 1910 


This paper stated that the efficiency of 
the steam generator depends on conditions 
far more complex than does that of the 
steam engine or electric generator. The 
latter, when properly designed, constructed 
and adjusted to their work will operate at 
maximum economy and the attendant can 
do little to change their efficiency. With 
a steam boiler no adjustment is possible 
and reliance must be placed on proper at- 
tendance. Many modifying factors such as 
atmospheric conditions, quality of the fuel, 
both chemical and physical. rate of driving, 
etc., enter into boiler operations and ren- 
der fixed adjustment impossible. The heat 
carried off by flue gas in general boiler- 
room practice seldom is as low as fifteen 
per cent and often is forty per cent of the 
calorific value of the fuel. 


In the discussion of this paper one 
speaker objected that there was no 
practical ecarbon-dioxide recorder for 
continuous operation. Another speak- 
er contended that the efficiency of com- 
bustion is the most vital subject in 
power-plant operations today, that be- 
side it the efficiency of the steam tur- 
bine is a mere detail. The question. of 
efficient boiler operation is largely one 
of air leakage and a test was cited 
where the percentage of carbon dioxide 
in the flue gases had been increased 
from four to eleven by merely plug- 
ging up all leaks in the boiler setting 
and thus stopping infiltration of air. 
The determination of carbon dioxide 
in the flue gas does not fulfill all the 
requirements for good boiler economy. 
A low earbon-dioxide record indicates 
that something is wrong in the boiler 
plant but it does not show what is 
wrong. The only safe method is to take 
continuous records also of oxygen and 
carbon monoxide. It was recommend- 
ed that a bonus should be paid to the 
fireman for continuous high carbon-di- 
oxide records. Professor William Kent 
stated that he had used an autographic 
register of furnace temperatures as 
iong as fifteen years ago and that in 
his experience he had found that the 
best index of boiler efficiency was a con- 
tinuous pyrometer record of the fur- 
hace temperature. A high furnace tem- 
perature indicated invariably a high 
boiler efficiency. The most important 
factor he stated in obtaining good 
boiler economy was the use of dry coal. 
Professor D. S. Jacobus stated that 
there was as much loss in boiler econ- 
omy from running the boilers much be- 
low rating as there was from excess air. 
In power-plant practice, especially, it 
is better to shut down boilers between 
peaks of the load and run the remain- 
ing boilers at high rates of driving than 
to keep a large number of boilers at 
work with slow fires. 


CONTROL OF CONDENSING WATER. 

B. Viola then presented a paper on 

the automatic control of condensing 

water with special reference to baro- 

metric counter-current condensers in 
connection with vacuum pans. 


The author described the construction of 
the condensers and showed a system 
whereby the cooling water is handled eco- 
nomically by means of an automatic con- 
trolling device which was illustrated in the 
paper, together with recording charts from 
it. The paper was severely criticised in 
discussion, one speaker especially con- 
demning it because there were no records 
given from which an engineer could draw 
conclusions either as to its economy of 
operation or its automaticity of action. It 
was also questioned whether this apparatus 
would give good results when used in con- 
nection with a steam turbine. The steam 
turbine in central-station practice was sub- 
jected to considerable load fluctuation and 
if the apparatus described in the paper 
would not respond to fluctuations rapidly, 
which the speaker doubted, it would prove 
of little service in connection with turbine 
work and might be detrimental rather 
than otherwise. 


The next two papers being of similar 
character they were read together and 
discussed at the same time. The first 


. was entitled ‘‘Tests of a 9,000-kilowatt 


Turbo-Generator Set,’’ and was writ- 
ten by F. H. Varney, San Francisco. 
The second paper, ‘Test of a 10,000- 
kilowatt Steam Turbine,” by Sam L. 
Naphtaly gave the results on a turbo- 
generator unit at the plant of the City 
Electric Company, San Francisco, the 
tests being made under operating loads, 
and their object being to determine the 
general steam consumption of the unit 
under every-day operating conditions, 
and further to determine the fulfillment 
of the builder's guarantees. 

EFFICIENCY TESTS OF TURBO-GENERATOR 


UNITS. 


The steam pressure was to be 175 pounds 
gauge, superheated 100 degrees Fahrenheit 
and the vacuum to be twenty-eight inches, 
measured in the exhaust pipe and referred 
to a thirty-inch barometer. The normal 
operating speed was to be 1,800 revolutions 
per minute. The generator was designed 
to deliver sixty-cycle, three-phase current 
at 11,000 volts, the voltage being maintained 
constant at all loads by means of a Tir- 
rill regulator. At this voltage the gene- 
rator was to deliver 525 amperes per tem- 
minal, It was of the inclosed type and 
provided with a _ direct-connected exciter 
driven from the end of the main generator 
shaft. 

The turbine described by Mr. Varney 
was rated at 9,000 kilovolt-amperes, or at 
an eighty-per-cent power factor it had a 
capacity of 7,200 kilowatts. The guaran- 
teed efficiency at the full load of 9,000 kilo- 
watts with unity power-factor, with steam 
at 175 pounds gauge pressure, with super- 
heat of 125 degrees Fahrenheit, and a vacu- 
um of not more than two inches absolute 
back pressure in the exhaust chamber, was 
the generation of a kilowatt with 16.4 
pounds of steam. The machine was tested 
on the regular commercial load which was 
kept as nearly constant as possible. The 
duration of the test was about four hours 
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with an approximate load of 7,000 kilowatts 
and this was followed immediately by an- 
other run of four hours with an approxi- 
mate load of 9,000 kilowatts. The final 
result of the test for the 7,000-kilowatt 
load was 16.06 pounds of steam per kilo- 
watt-hour without correction, or 15.82 
pounds of steam with all corrections made. 
Under the 9,000-kilowatt load the uncor- 
rected steam consumption was 15.95 pounds 
and the corrected consumption 15.42 
pounds which at the lower load was ap- 
proximately three and one-half per cent 
above the guarantee and at the higher 
load approximately six per cent better. The 
complete apparatus tested comprised a ver- 
tical Curtis turbo-generator, Worthington 
condenser and vacuum pump and eight 
750-horsepower McNaull water-tube boilers. 
The plant is oil-burning and the boilers are 
equipped with superheaters for 100 degrees 
superheat. 


In the discussion of Mr. Varney’s 
paper it was pointed out that while the 
actual -performance was within the 
guaranteed water rate this was not es- 
pecially creditable to a 9,000-kilowatt 
maehine. While the vacuum during the 
test was not especially good, with in- 
jection water of from fifty-one to fifty- 
{wo degrees Fahrenheit, it should be 
possible to reduce the absolute back 
pressure about one inch, which would 
materially improve the water rate of 
the turbine. A superheat of seventy- 
five degrees at maximum load is also 
rather low for the best results and a 
superheat of 150 degrees would proba- 
bly have increased the economy of the 
machine by about six per cent. Refer- 
ring to Mr. Naphtaly’s paper, the same 
speaker said that inasmuch as the tem- 
perature rise of the 10,000-kilowatt gen- 
erator was only sixty degrees after a 
twenty-four-hour run at fitty-per-cent 
overload the machine might well be 
rated as a 15,000-kilowatt machine. 

E. D. Drevfus stated that doubling 
the rotative speed of the turbine re- 
duees the steam consumption from four 
to six per cent depending on the size. 
In 1,000-kilowatt turbines of 3,600 and 
1,800 revolutions per minute respec- 
tively tested by the United States Gov- 
ernment a difference of 4.5 per cent 
was shown. Mr. Dreyfus showed 
curves giving the relations between 
economy and superheat. It is believed 
that the efficiency ratio consistently im- 
proves with increasing superlieat up to 
100 degrees Fahrenheit when a further 
delay of the oeeurrence of the satura- 
tion point is offset by the greater heat 
m a pound of steam passing out 
through the exhaust. Likewise, at the 
other end of the scale there is a point 
where improvement in turbine opera- 
tion is counterbalanced by the increased 
power demanded by the auxiliaries In 
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these latitudes the most economical vac- 
uum is between twenty-eight and twen- 
{y-eight and one-half inches referred to 
a thirty-inch barometer. Mr. Dreyfus 
presented a temperature-entropy dia- 
geram by which he showed that the in- 
crease of vacuum from twenty-eight to 
twenty-nine inches made an amount of 
heat available for work in the turbine 
equivalent to that obtained in raising 
the steam pressure from 190 to 305 
pounds absolute. 

FLOW OF STEAM THROUGH AN ORIFICE, 

The final paper of this session was 
presented by Isaac Harter, Jr., and 
wave some notes on the value of Na- 
pier’s coefficient for the flow of steam 
through an orifice when used in con- 


nection with superheated steam. 


The paper comprised a report of a series 
of determinations of the value of this co- 
efficient for steam at pressure averaging 
160 pounds per square inch absolute, and 
for various degrees of superheat ranging 
approximately between fifty and 200 de- 
grees. The results of the test were plotted 
in three curves and show a numerical in- 
crease in the value of the coefficient cor- 
responding with increased superheat; in- 
crease in volume flowing at constant pres- 
sure as the superheat increases; a decrease 
in the weight of steam flowing at constant 
pressure as the superheat increases. 

BELT DRIVING. 

At the Thursday morning session 
Selby Harr of the General Electric 
Company presented a new theory of 
belt driving. 

Some of the most noteworthy features 
of the theory are: the maximum allowable 
tension increases with the speed; the co- 
efficient of friction increases with the speed 
and reaches values far above that usually 
assumed; the maximum efficiency of trans- 
mission is not limited by the speed; as the 
speed increases the centrifugal tension re- 
places the initial tension so that the bear- 
ing pressure decreases, the speed of the 
belt is constantly changing, the regular 
cycle being repeated continuously when the 
load is steady. This assumption introduces 
a new treatment of the problem of belt 
creep. The author gave a method of calcu- 


lating the efficiency of a belt and worked 
out an illustrative example. 


The paper was criticized by several 
speakers including Carl Barth, Harring- 
ton Emerson, Fred W. Taylor and Pro- 
fessor William Kent, who pointed out 
that the values worked out by the the- 
ory were far outside the bounds of safe 
working conditions. 

PASSENGER ELEVATOR PROBLEMS. 

A most interesting paper was that 
presented by Reginald Pelham Bolton 
entitled ‘‘Operating Conditions of Pas- 
senger Elevators.” 

He compared the service of an elevator 
equipment in a large office building to that 
of a subway or electric railway line, stat- 
ing that the conditions of traffic were quite 
similar and that peak loads had to be 


handled in the same manner as by other 
transportation agents and that equipment 
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had to be maintained to handle these peak 
loads although it was idle or worked at 
low efficiency for the greater portion of the 
time. He directed attention to the effect 
on elevator work and economy, of the pas- 
senger movement and traffic by reducing 
the period of actual motion and by increas- 
ing the time occupied in the period of start- 
ing and stopping. The functions of accelera- 
tion and retardation were shown to be 
more important features than high run- 
ning speeds and the superior capacity in 
this respect of the traction electric elevator 
were indicated. The effects of counter- 
balance were discussed in their relation to 
passenger traffic in order that the proper 
proportion of counterbalance should be de- 
termined by observations of the traffic. Di- 
agrammatic records of such observations 
were thrown on the screen showing the ef- 
feet of excessive traffic on the traveling 
powers of an elevator. Records from typi- 
cal office buildings in different cities showed 
clearly how the habits of people in dit- 
ferent sections of the country affected the 
elevator service. Results of an undue pro- 
portion of stops and starts were shown by 
records of tests which were plotted to cor- 
respond with the equivalent live load, and 
indicated excessive cost in power consump- 
tion. 


The final paper of the morning was 
prepared by M. B. Kaven and J. B. 
Hadaway and described the operations 
of modern shoe manufacture. A de- 
scription was given of a factory pro- 
vided with all modern improvements 
for health, comfort and safety of em- 
plovees, equipped with the latest type 
of shoe machinery, and of the principal 
operations in the making of the shoe. 

The work on Thursday afternoon was 
divided between two sections, one re- 
lating to machine-shop work and the 
other to the gas-power section of the 
society. 
devoted entirely to three papers on 
grinding, entitled respectively ‘‘The 
Field for Grinding,” by Charles H. 
Norton, ‘‘Precision Grinding,’’ by W. 
A. Viall, and ‘‘Modern Grinding Meth- 
ods.’’ Mr. Norton’s paper discussed 
the act of grinding as a cutting rather 
than an abrading operation and showed 
wherein the grinding machine had re- 
placed the lathe in certain phases of 
machine-shop work. He deseribed and 
illustrated actual operations in auto- 
mobile work in which grinding methods 
had been used. Mr. Viall’s paper dis- 
cussed the size and limits of work which 
was to be ground. 
the question of the amount of metal 
that should be left by the lathe to be 
ground off and presented a table in 
which the allowance varies from 0.008 
inch to 0.012 inch diameter, which is 
sufficient to produce finished product 
free from all tool marks and yet allows 
the lathe department ‘to supply the 
pleces at a minimum cost. 

The gas-power section after hearing 


The machine-shop section was 


He also discussed 
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the report of the chairman, J. R. Bib. 
bins, which recounted the work done 
during the past year and discussed the 
possibilities for future work of the sec- 
tion, listened to the reading in abstract 
of a paper by E. P. Coleman entitled 
‘*The First Large Gas-Engine Installa- 
tion in American Steel Works.” This 
is the plant of the Lackawanna Steel 
Company at Buffalo, New York, and 
being designed during the formative 
period of the gas engine does not rep- 
resent the present practice. The oper- 
ation is successful when considered 
from the viewpoint of continuity and 
reliability of service. 

In the discussion of this paper Joseph 
D. Morgan of the Cambria Steel Com- 
pany said that in many cases gas en- 
gine installation can be carried too far. 
No steel works in a region of cheap 
coal can use a gas engine economically 
although there were now but few steel 
works that filled this qualification. The 
power factor of a working plant by 
which Mr. Morgan evidently meant the 
ratio of actual output to the twenty. 
four hour maximum possible output. 
seldom exceeds fifty per cent when idle 
days, shut downs, ete., are deducted. 

Another speaker discussed the dust 
problem in relation to the plant at 
Lackawanna. The dust content allowed 
in the gases at this plant would not be 
tolerated for a moment in a more mod- 
crn plant. At the present time a dust 
content of fifty milligrams per cubic 
meter is considered prohibitive and 
twenty milligrams was considered very 
had practice. A number of changes in 
fas engine design were suggested by 
this and other speakers, all with a view 
to making the service more reliable. 

Following the discussion of Mr. Cole- 
man’s paper a paper by Nisbet Latta 
entitled ‘‘Notes on a Heavy-Duty (as 
Producer’’ was presented. The recent de- 
velopment of the heavy-duty gas engine 
has not been duplicated by producer 
designers and no producer has been de- 
veloped of the proper size and type to 
accompany these large units. The au- 
thor outlined recent experiments on & 
producer designed to use pulverized 
coal and air in the proportion required 
to burn carbon to carbon monoxide. 
The tests are not yet conclusive but 
tend to show great possibilities for 
a heavy-duty gas producer of this tyr. 
Professor R. H. Fernald, of Cleveland, 
Ohio, was then conducted to the chair 
and adjourned the meeting. 
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ELEMENTS OF POWER-STATION 
DESIGN—XVI. 


OVERHEAD TRANSMISSION AND LINE CALCU- 
LATION. 


— 


BY W. B. GUMP. 


The transmission line is readily con- 
ceded to be the weakest portion of an 
electric power system. This is due 
more to the lack of practical means for 
insuring continuous and efficient ser- 
vice, than to the limited knowledge of 
transmission line phenomena. The sub- 
ject of transmission is such a broad one 
that the treatment here can give only 
the rudimentary data upon which the 
design of overhead transmission lines is 
based. It is to be understood, however, 
that the present treatment is sufficient- 
ly comprehensive to cover the prelim- 
inary computations relating to long- 
distance lines. Low-tension transmis- 
sion will not be considered here, since 
calculations pertaining thereto are in 
most cases so simple that the data at 
hand conforms to the usual ease with- 
out the introduction of more or less 
complex factors which are involved in 
the high-tension line. 

It is not difficult. to determine the 


character of a line having a definite and | 
constant load, basing all calculations on 


a true sine wave. If a three-phase line 
(which is usual) is considered the pre- 
liminaries neglect all unbalancing and 
abnormal conditions. The difficulties 
encountered in attempting to arrive at 
accurate results are due to the fact that 
the assumptions upon which the caleu- 
lations are based are at best only ap- 
proximate, even under normal working 
conditions. Working values, however, 
can be very closely approached when 
the assumptions are carefully chosen 


and based on probable conditions. 


Corona Effect.—Before taking up the 
calculation, a few brief statements are 
im order relative to electrical phenom- 
ena which impose limitations upon the 
potential employed, and hence upon fhe 


distance to which power may be trans- 
mitted. 

One of the most fruitful sources of 
loss with high voltage is due to what is 
commonly termed the ‘‘corona effect.” 
Electrical conductors at high potential 
become highly charged, to the extent 
that an actual flow of energy takes 
place between the conductors. This 
tlow of energy shows itself in the form 
of a luminous ‘‘corona’’ which envel- 
opes the conductor. At night the ap- 
pearance is more marked, and presents 
little less than an awe-inspiring specta- 
ele. 

By means of a large number of ob- 

servations and tests, the following con- 
clusions have been reached regarding 
the corona effect: 
(1) The loss due to corona effect 
takes place at a definite voltage which 
may be termed a critical voltage for 
the line in question. 

(2) The critical voltage depends 
upon the conditions of the atmosphere, 
as well as the size and spacing of con- 
ductors. 

(3) The eritical voltage increases 
with the size of the conductor and the 
distance between conductors. 

(4) The losses increase rapidly 
with increase in voltage, beyond the 
critical voltage. 

(5) The losses due to corona effect 
are dependent to a large extent upon 
wave shape, and are greater with a 
peaked than a sine or flat-top wave. 
This is an economic consideration in 
the design of a long transmission line, 
and should be carefully investigated 
in its relation to the particular line 
involved. 

Having looked into the electrical 
side as affecting the practical working 
of transmission lines, we shall now 
proceed to observe the commercial end 
of the problem. 

The items ordinarily to be deter- 
mined with reference to a transmission 
line are: 

(a) Voltage. 

(b) Frequency. 


(c) Most economical metal for con- 
ductors. 


(d) Best spacing of conductors. 

(e) Effects of self induction, ca- 
pacity, ete. 

(f£) Most economical span. 

(g) Total investment in line, includ- 
ing interest,. depreciation, etc. 

Since every case deals with pecular 
local conditions, which are many and 
variable, it is clear that no rigid rules 
can be given. The only means of ac- 
curately determining the items above 
noted is by a number of trial computa- 
tions. , 

In regard to item (a) practice has 
established an approximate scale of 
voltages for lines up to 100 miles in 
length, as follows: 


Length in Miles, Line Voltage. 
1 032: Aiea Heian a aa EAA 1,000 gM 2,300 
2 5 Saket E aren Sees 2,300 to 6,600 
3 to 10 26 ik eee eee eee eles 6,600 to 138,000 

10 to 15 ....sssosesusossseesso 18,000 to ,0 

15 t0- 20 sch dbatcie ts tenani ean 22,000 to 44,000 

20 to 40 cee Se kd Reena eS ,000 to ; 

40 to 60 ioc ice Badin a debe ee 66,000 to 88,000 

60 to 100 - Pisses ga xteeeaina Resa 88,000 to 110,000 


From the above table we see that the 
voltage per mile ranges between 1,000 
and 2,200 volts. As the distance of 
transmission increases, the voltage per 
mile decreases, due to electrical difficul- 
ties, as well as excessive cost of con- 
struction. 

Suppose a transmission line is pro- 
posed, having the following data given» 

Three-phase transmission; power to 
be transmitted, 10,000 kilowatts; dis- 
tance of transmission, 70 miles; energy 
at receiving end used for lighting and 
railway power; power factor of load, 
0.85. 

It may be observed at once that less 
than 66,000 volts is yneconomical, and 
80,000 volts is better than the first fig- 
ure. We shall therefore base the pre- 
liminaries on a potential at the receiv- 
ing end of 80,000 volts. 

(b) The question of frequency is the 
next item, and this is often a trouble- 
some question to settle. The trend of 
present practice is toward low fre- 
quency, where the main load is power. 
A frequency of sixty cycles per second 
is as high as practical conditions_per- 
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mit, and the choice should be as much 
below this figure as is justified by the 
investment and the operating efficiency 
of the system. A frequency of twenty- 
five cycles for power alone is consid- 
ered standard. For mixed loads forty 
cycles has been used to a considerable 
extent. On the Pacific Coast a frequen- 
cy of fifty cycles is rather common. It 
is necessary to adhere to some standard 
frequency, on account of avoiding the 
inconvenience and extra cost of special- 
ly designed apparatus. 

If the system under consideration in- 
volves, Say, seventy-five per cent power 
load, and only twenty-five per cent 
lighting it may pay to adopt twenty- 
tive cycles and employ frequency 
changers at the substation. We shall 
assume that in the present case the load 
is mostly power. A frequency of twen- 
tv-five cycles will therefore be chosen. 

(c) The next question is whether to 
use copper or aluminum conductors. 
This matter resolves itself practically 
into a matter of cost, the procedure be- 
ing to consider both and choose the 
eheaper. 

The weight of aluminum for equal 
conductivity with copper is forty-seven 


C 
fL) 
t Cy I] 
Ris ` 
A 
| 
A R +33 
FIG. 1. 


per cent the weight of copper. The 
more important properties of aluminum 
and copper are compared in the follow- 
ing table: 

Commercial 


Aluminum 
.99 pure Copper 


Per cent conductivity.......... 62 100 
Ultimate tensile strength in : 

pounds per square inch...... 26,000 55,000 
Ohms per mil-mile at 20° C.... 388.200 56,700 
Pounds per mil-mile............ 00481 .016 
Pounds per mil-ohm at 20° C.... 424 830 
Ohms per mil-foot at 20° C..... 16.9 10.57 
Temperature coef. per deg. C. .004 .0042 
Temp. coef. per deg. F......... .002 00233 
Specific gravity esssesesosesose 2.68 8.9 


Aluminum of sixty-two per cent con- 
ductivity purchased at 2.1 times the 
price of copper per pound will give the 
same length and conductivity for the 
same investment. 

With either conductor (copper or 
aluminum) the cross section must be 
settled first. This cannot be arrived at 
until the current is determined, and 
sinve the line drop must be taken into 
account, it is necessary to assume a 
tixed line loss before commencing cal- 
eulations. 

Assume first a loss of eight per cent 


of the generated load. The power de- 
livered at the receiving end is therefore 
10,000— [10,000 x .08 | 
=9,200 kilowatts. 
The kilovolt-amperes at receiving end 
K. V. A.=-9,200-~.85=10,080. 
Received current is therefore 


10,080,000 


| + 3 >< 80,000 ` 78 amperes. 


lf we adopt a No. 000 stranded cop- 
per conductor the ohmic resistance is 
resistance per mil-mile multiplied by 
the distance of transmission divided by 
the cross-section In circular mils, or 

R=56,700 X 70—167,800=23.6 ohms. 

From the foregoing we see that the 
price of aluminum per pound may reach 
twice the price of copper for the same 
total cost of the conductors, and still be 
feasible. If we base the cost of copper 
on seventeen cents per pound the cost 
of the line already assumed is computed 
as follows: 

Weight=3d lbs. per mil-mile cross 
section. 


210.016 167,800 
= 065,000 lbs. (approx.) 
Therefore 
Cost = 565,000 xX $.17= $96,000. 


Aluminum at a price greater than 
thirty five cents per pound would there- 
ore prove uneconomical. | 

(d) The spacing of conductors de- 
pends first of all upon the matter of 
safety. That is, the conductors should 
be as close to each other as safety will 
permit. Increasing their distance in- 
creases Self induction. It also increases 
the cost of towers. The capacity de- 
creases as the distance between wires 
is increased, but only to a small extent. 

The arrangement for three-phase 
transmission is generally that of an 
equilateral triangle, in which case the 
line is balanced without transposition. 
When arranged horizontally it is neces- 
sary to transpose the lines, to decrease 
the self induction. 


Distance be- 


tween wires 
Volts. in inches, 
WOO! aie e luaa titan d ee a gate 28 
D5 00 eis E S O aden acc. 40 
30 000 sicchs no e ern e a T ety a oe da 48 
BV eB thse sit ce tc SRM AR a a ease eee aay 60 
DI OF ae dies We tse a a ea ara aa E fae 12 
Be MOM E ase E Bw RvR ch eu peta tag: Laut s 4 
LUD (101 | re a ea a mn To Cn E ea Loia 
TCU) eae wes aes Re 
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The spacing which is consistent with 
the best practice is given in the preced- 
ing table. 

(e) The formulas involved in calcu- 
iating self induction and capacity are 
derived by the methods of calculus, and 
are dealt with further on. An outline 
of the theory in elementary form is be- 
lieved to be justified, on account of its 
important relation with all transmission 
line calculations since without a clear 
conception of the formulas employed 
these calculations can not be intelli- 
gently followed. 

Consider first an elementary triangle 
as in Fig. 1, which depicts graphically 
the mathematical relation between ohm- 
ie resistance, reactance, and impedance, 
The base line AB represents, in direc- 
tion and magnitude, the electromotive 
force required to overcome the resist- 
unce of the circuit. Likewise BC and 
AC represent: reactance electromotive 
force and impedance electromotive 
force, respectively. 

While this triangle indicates vectori- 
ally the magnitude of the electromotive 
orce required to overcome the total 
impedance, there is no means of ascer- 
taining the qualities belonging to the 


i 
artl 
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line itself, such, for example, as the line 
drop, reactance, ete. In order to sepa- 
rate these values the vector diagram in 
Fig. 2 is drawn. In constructing this 
diagram the following method, which 
was devised originally by Dr. Perrine 
and F. G. Bawn, is applied. Draw first 
the horizontal line AD to any conveni- 
ent seale, representing the voltage at 
the receiving end whieh is in phase with 
the current and overcomes the ohmic 
resistance. The ohmic drop in the line 
itself is shown by extending 4D to B. 
It is equal to ZR, as indicated. Erect 8 
perpendicular from B to the point C. 
BC representing the reactance drop, 
and then connect A and C. The line AC, 
denoted by Ey is the electromotive 
foree required at the generator termi- 
nals to overcome the ohmic resistance 
and the reactance of the line. The ef 
feet of capacity at present is neglected. 
The line connecting C and D is the vee- 
tor sum of the reactance electromotive 
foree and ohmic resistance drop of the 
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line, and represents the electromotive 
force required to maintain the received 
power current. For the line under con- 
sideration AD=80,000 volts, which is 
assumed to be full load voltage at the re- 
ceiving end, seventy miles distant from 
the generator. This diagram assumes 
that the load at the receiving end is non- 
inductive. 

Using AC as a radius draw the are 
CF. It is now clear that between no 
load and full load the impressed electro- 
motive force varies from AD to AF, 
rising to the latter voltage at no load 
when the ZA drop in the line is practi- 
eally nil. Likewise the inductive drop, 
since it varies with the current flowing 
in the line. The voltages for various 
loads respectively may be represented 
A, A, and A,. Since this diagram ac- 
counts only for the effects of the line it- 
self and does not take into consideration 
the influence of the load it is necessary 


-to proceed further. 


Observing next Fig. 3, it is clear that 
with the proper amount of capacity the 
self induction may be balanced, and the 


. 2 
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FIG. 4. 


impressed electromotive force required 
will be only that necessary to overcome 
the ohmic resistance. Unfortunately, 
however, this condition cannot be main- 
tained in the practical working of a line, 
for the reason that the self induction 
and capacity do not vary at the same 
rate, and when balanced for full load, 
are unbalanced for no load, or light load, 
and vice versa. The procedure general- 
ly followed is to obtain a balance, wholly 
or partially, for the full-load conditions. 
Then ascertain the voltage rise at no 
load. These extremes will show the vol- 


` tage variation and hence the line regula- 


ton. 

In order to make clear the rather com- 
plex factors which enter into the case, 
we shall treat each one separately. First 
let us consider self induction. The term 
self induction applies to any electric cir- 
cuit conveying an alternating current, 
and signifies the counter electromotive 
force produced against the original pres- 


a T a 


sure, by reason of the change in magnet- 
ic lines. The electromotive force of self 
induction is calculated by means of a 
factor termed the ‘‘coefficient of self in- 
duction” called the henry, which repre- 
sents the flux per unit of current. The 
reactance of a circuit is expressed by the 
equation. 
A=27/L 

where 

f=frequency in cycles per second. 

L=coefficient of self-induction in hen- 

ries. 

For the benefit of those not familiar 
with the derivation of the coeffiicent L, 
the following from Dr. Steinmetz may be 
helpful. 

Consider two line conductors, such 
as shown in Fig. 4. Dealing with abso- 
lute units we have by definition, that if 
the magnetizing force for unit current 
at unit distance is 7, then unit magnet- 
izing foree at x distance is 


se ooh. 
2rx 
If the intensity of the field is H then 
| 24 
H =4r f —— 
lr 


The magnetice flux of an element d% 
and of length l is expressed by the equa- 
tion | 

d¢@= Hid«x 

= 2tldx 
X 

The total magnetic flux between the 
two conductors is found by integrating 
between the limits D and r, which takes 
the form: 


DETE 


This expression neglects the flux with- 


in the conductors themselves. 
The coefficient of self induction then 


is 
D == ‘ -2 1, log, E) absolute units 
21: log, (2). 10° henries 
The reactance 
2rfL 
4 r fl- loge C3) absolute units 


T 


I 


| 


4 r fl- log, (2) .10° ohms 

Reduced to commercial form, includ- 
ing the magnetic lines within the con- 
ductor the expression for inductance per 
wire per mile. 


L - (80.5 + 740 10g. (7) ) 1 


For a three-phase line the inductance 
per mile of circuit 
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pox (239 + 1,280 - log, (2) ) 10* 

With non-magnetic wires, such as cop- 
per and aluminum the expression for a 
three-phase line is 


EE v3 (01524 + 14 -log,, (°)) 
millihenries per 1,000 feet of circuit, 
where D and r are the distance and the 
radii of conductors in inches respective- 
ly, and the logarithms are the common 
or Briggs system with 10 as the base. 

The calculation of the capacity will 


be taken up in the next issue. 
(To be continucd.) 

[EDITORS NoTE.—This important series of 
articles was started in the ELECTRICAL RE- 
VIEW AND WESTERN ELECTRICIAN, Septem- 
ber 3, 1910, and will cover every phase of 
central-station design. The treatment is 
elementary and withal practical throughout, 
and the complete series will constitute a 
standard and reliable treatise on this im- 
portant subject.] 

——— eee 
Long-Distance Transmission in Italy. 

The development of hydroelectric 
works in Italy was at first almost ex- 
clusively carried out in connection with 
low-pressure installations in the low- 
level tracts of country in the neighbor- 
hood of the centers of consumption, and 
was subsequently extended to high-pres- 
sure installations in the mountainous 
districts where the quantity of water 
is small and the fall very considerable. 
The high-pressure line of the Brusio 
works, from Campocologno to Lomazzo, 
traversed a distance of 112 miles, and 
involved an outlay of $1,600,000, or 
$100 per kilowatt available at the place 
of consumption, so that the line cost 
one-half of the average cost of $200 
per kilowatt reckoned for hydroelectric 
works (concession, waterworks, tur- 
bines, electric machinery, conductors, 
ete.) in Italy. Other long transmission 
lines have been installed since the Bru- 
sio works commenced in 1906. The So- 
cieta di Elettrochimica has a line 112 
miles long near Naples, and the Ada- 
mello Company has a line in the district 
of Parma of 136 miles. The pressures 
used on these two lines are 88,000 volts 
and 72,000 volts, which were, until re- 
cently, the highest in Europe; in addi- 
tion to being able to use a smaller cross- 
section of copper and having smaller 
losses in transmission, it is not neces- 
sary to have so many supporting masts, 
the distances separating which have 
gradually grown from 200 feet in 1899 
to 600 feet in the case of the Adamello 
line. These installations have only been 
in operation for a short time.—Electric- 
al Review, London. 
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MERCURY-VAPOR QUARTZ 
LAMPS.’ 


BY MAURICE LEBLANC, JR. 


The appearance of quartz mercury- 
vapor lamps marks one of the great- 
est steps made during the past few 
years in the science of lighting, from 
an economical standpoint. 

In these lamps the luminous action 
is effected by a mercury are which 
plays between two mercury electrodes 
in a vacuum tube made of quartz. The 
starting is accomplished as in Cooper 
Hewitt Jamps, by tipping. In lamps 
for commercial illumination this tip- 
ping is accomplished by the automatic 
operation of an electromagnet, so that 
the starting is as simple as in an incan- 
descent lamp or the carbon are lamp. 
It is so arranged that starting is accom- 
plished by the simple throwing of the 
switch. 

The advantage of these lamps is in 
their high efficiency, which reaches 0.25 
to 0.30 watts per candlepower. This eff- 
ciency has formerly only been reached 
by flaming-are, lamps, but, in their 
case, at the price of considerable in- 
convenience. They are difficult to reg- 
ulate, use up the electrodes rapidly, 
are costly to replace, and requires fre- 
quent cleaning of the globes. On the 
other hand when the quartz lamps are 
once put in service they can be let alone 
for a long time. They are certain to 
burn a thousand hours and their life 
is often much greater than this, and 
moreover they require no cleaning of 
the globe. All these advantages to- 
gether—a high luminous efficiency, in- 
frequent replacement, zero mainte- 
nance cost—make the quartz lamp, in 
spite of its somewhat high price owing 
to the considerable expense of the ma- 
terial, the most economical means of 
electric illumination. 

From the curve shown in Fig. 1 it 
is easy to see the reason why glass has 
been replaced by a material ab expen- 


Translated and abstracted from La Lumiere 
Flectrtgue, 


sive as fused quartz. This curve shows 
how the specific consumption of a mer- 
eury-vapor lamp (number of watts per 
candlepower) varies with the pressure 
of mercury vapor in the tube. To raise 
this pressure it 1s only necessary to 
prevent cooling off of the lamp, for as 
the temperature rises the pressure nat- 


_ urally increases. 


It is easily seen that this consump- 
tion, after having passed a minimum 
A for the pressure of the order of one 
millimeter, then increases, passes a 
maximum, again decreases, and reaches 
at a pressure of about one atmosphere, 
a value smaller than that of the mini- 
mum A. The Cooper Hewitt lamp op- 
erates near the minimum A, which is 
the best that can be done with a mer- 


very rich in ultra-violet rays; in the 
Cooper-Hewitt lamp these rays are 
stopped by a glass enclosing tube, but 
on the contrary the quartz tube allows 


them to pass. For this reason the 
quartz lamp constitutes a much richer 
source of ultra-violet rays and it is 
therefore much easier to use in connec- 
tion with sterilization work and chem- 
ical industries which utilize the action 
of such radiation. 

If these lamps are used for illumina- 
tion it is customary to surround the 
burner with a glass globe which com- 
pletely intercepts the ultra-violet rays 
so that the use of the quartz lamp thus 
protected does not endanger the eyes 
of the beholder. 

The substitution of quartz for glass 


PRESSURE 
FIG. 1—VARIATION OF EFFICIENCY WITH PRESSURE. 


cury-are lamp in an enclosing tube of 
glass. To reach values lower than that 
of this minimum, pressures of vapor 
are necessary which require a tempera- 
ture corresponding to the melting 
point of glass. Quartz, which does not 
melt below 1,800 degrees centigrade, 
can resist these temperatures, and 
for that reason it has been selected 
in spite of its somewhat high cost. 

This high temperature has moreover 
the advantage of improving somewhat 
the color of the mercury are which is 
so characteristic of the Cooper Hewitt 
lamp; the color becomes more yellow, 
something like that of certain flaming- 
arc lamps. 

The spectrum of the mercury arc is 


has introduced in the manufacture sev- 
eral somewhat serious difficulties. The 
most important of these is found in 
connection with getting the conducting 
wires inside of the containing tube 


through a seal which will allow the 


maintenance of a vacuum. With the 


glass containing tubes (Cooper Hewitt | 


lamps, incandescent lamps, and X-ray 
lamps) it has been customary to seal 
a platinum wire in the glass as the co- 
efficient of expansion of platinum 1s 
very close to that of certain glasses. 
With quartz this cannot be done, as the 
expansion of the quartz is only about 
C.4 micron per degree per meter. Or 
about one-twentieth of that of plati- 
num, which is eight microns. Conse- 
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quently, when platinum wires are 
sealed in, the seal will break after a 
short time. This difficulty has been 
overcome by the use of invar. Invar 
is a nickel-steel alloy which has a very 
small coefficient of expansion, about 0.8 
of a micron per degree per meter. Un- 
fortunately invar is a forged metal, 
which loses its properties when heated 
to a red heat so that it is quite impos- 
sible to seal it in quartz. A means has 
been devised, therefore, of putting an 
invar stopper into a conical quartz 
tube, much as a glass bottle is sealed. 
As such a seal might leak air it is cov- 
ered with mercury, which insures a 
hermetically sealed joint, and to pre- 
vent this mercury from spilling out it 
is covered with a solid cement. This 
joint is shown in Fig. 2. 

Another difficulty comes from the 
fact that in mercury arcs the fall of 
potential at the surface of the anode 
is greater than at the surface of the 
cathode, so the anode is always hotter 
than the cathode and consequently lit- 
tle by little mercury is taken over from 
the anode to the cathode. At first sight 
the most simple process to prevent the 


accumulation of mercury at the cooler 
electrode would seem to be to place the 
tube at a slant so that the cooler elec- 
trode would be higher than the hotter 
one. Then when the mercury accumu- 
lated, it would overflow and run into 
the lower electrode. Unfortunately in 
a quartz lamp such movements of liq- 
uid mercury tend to extinguish the are. 
The reason for this is that the compara- 
tively cool mercury at the electrode in 
Passing into the very hot illuminating 
tube vaporizes, which results in a rapid 
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increase of pressure, causing the ex- 
tinction of the are. 

It is then necessary to find a com- 
pensating device which will maintain 
the levels of the two electrodes at 
about a constant height in spite of their 
difference in temperature. The means 
found of doing this consist in connect- 
ing the negative electrode to the main 
tube by a conical tube, the top of 


which joins the main tube. If the mer- 
cury accumulates at the negative elec- 
trode the level in the cone rises. The 
are starts from a surface which be- 
comes smaller and smaller and heats 
increasingly and evaporation becomes 
more active, thus opposing the accumu- 
lation of mereury. If the level becomes 
lower in the cone the process is re- 
versed and in practice with a properly 
dimensioned cone the scheme works 
perfectly. 

The quartz tubes are of small dimen- 
sions and the number of watts neces- 
sary is somewhat high, being 320 watts 
in the 110-volt model, and 560 watts in 
the 220-volt model, so it is necessary 
to insure the cooling of the tube if it 
is desired to keep the pressure of the 
mereury within proper limits. Cooling 
is secured either by surrounding the 
electrodes with metallic wings which 
dissipate the heat as a radiator, or by 
furnishing the tube with a chamber in 
which the mercury condenses, going 
back into the tube in liquid form. The 
performance of the lamps varies slight- 
ly with the external temperature, for 
when it is cold the cooling is more 
marked and the current which passes 
into the tube for the same difference of 
potential at the terminals is greater. 
These variations of action are more no- 
ticeable in the tubes where cooling is 
accomplished by radial wings. In the 
case of the type with a chamber of con- 
densation the temperature of this 
chamber is alwavs high enough so that 
the heat which it dissipates is but little 
influenced by the relatively small varia- 
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tions of the external temperature. 
Fig. 3 represents the characteristic 
curve of a 110-volt lamp, and it is seen 
that the curve becomes somewhat rap- 
idly parallel to the axis of volts near 
the point of normal operation. The 
]10-volt lamp operates with 75 or 80 
volts at its terminals, the difference 
being absorbed in a resistance connect- 
ed in series. An examination of the 
character of the curve shows the neces- 
sity of making the adjustment of the 
series resistance with the aid of a volt- 


meter connected to the terminals of the 


tube. An adjustment made by measur- 
ing current is not sufficiently exact. 

At the moment of lighting the cold 
tube the interior pressure is very low — 
and consequently the number of volts 
drop is small, as the series resistance 
has a value which will be correct when 
the tube is in full operation and the 
current is at its normal value. Fig. 4 
shows how the current and the vol- 
tage vary at the terminals of a 110- 
volt lamp whose series resistance is ar- 
ranged for operation at eighty volts 
and four amperes. 

When the lamp in operation is extin- 


guished by too great a variation of vol- 
tage on the line, it is immediately re- 
lighted and put in operation if provid- 
ed with an automatic starter. The ne- 
eessity for the lamp to be able to re- 
light itself under these conditions is 
one of the reasons which limits the vol- 
tage at which it normally operates. It 
may be seen from the curve that it 
would otherwise be most economical to 
operate at the highest possible pressure. 

If a quartz lamp is operated at high- 
er and higher voltages a value is finally 
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reached which is called the critical 
point beyond which the lamp cannot 
burn without first being cooled. At the 
moment of tipping, the mercurial short- 
ciretit is produced and as the lamp 
goes back into position, the are is 
drawn, but it is extinguished before 
reaching from one electrode to the 
other, and the reason for this is as fol- 
lows: In proportion as the tube burns 
at higher voltages, the lamp becomes 
hotter and at the moment of tipping 
the cold mercury of the electrode runs 
into the illuminating tube and produces 
an intense vaporization which raises the 
pressure to such a valne that a higher 
voltage than that of the line would be 
necessary in order to successfully es- 
tablish an are. This explanation is con- 
firmed by the fact that the critical point 
for a tube of the 110-volt type, whieh 
would be, for example, ninety-five volts 
When on a 110-volt line, is raised to 
120 volts when burning on a 220-volt 
hne., 


New York Section, Illuminating Engi- 
neering Society. 

Architects’ Night might almost be 
applied to the meeting of the New York 
Section of the Illuminating Engineering 
Society that was held on the evening of 
December 8 at the Engineering Socie- 
ties Building. 

The chairman, Dr. A. H. Elhiott, first 
called upon the local secretary, A. J. 
Marshall, to abstract the first paper, 
“Some Notes on the Early Ilistory of 
Photometrie Standards, by Prof. Ed- 
ward L. Nichols, as the author was un- 
able to be present. 

EARLY HISTORY OF STANDARDS OF LIGHT. 


Prof. Nichols’ paper deals with the devel- 
opment of various standards of light previ- 
ous to 1884, at which time the Hefner lamp 
was perfected and the first international 
agreement on a light standard was con- 
cluded. Attempts to use the candle as a 
photometric standard began in the eight- 
eenth century. Bougner and Lambert made 
use of it in a rather crude way, but Rum- 
ford in 1794 conceived its true worth and 
shortcomings as a standard: he used Ar- 
gand lamps as secondary standards. In 
1860 the English parliament legalized its 
use, The German Vereins-kerze was stand- 
ardized in 1882 after fourteen years of 
work in trying to perfect it. All candles 
are very imperfect as standards, however. 
The Carcel lamp was developed in France 
and used as a standard as far back as 1822, 
being later legalized for this purpose. lIn- 
candescent platinum as a standard was first 
proposed by Draper in 1847; this idea was 
developed among others by Violle in 1879. 
The Harcourt pentane lamp was brought 
out in 1877; the gas standard of Methven 
and Giroud in 1878 and 1882, respectively. 
The light from the positive crater of the 
carbon arc has been proposed by several 
scientists. 


The other paper of the evening on 
‘The Lighting of the Allegheny County 
Soldiers’ Memorial Building’’ was pre- 
sented by the author, Bassett Jones, Jr., 
who thoughtfully provided many inter- 
esting lantern slides. 

LIGHTING OF ALLEGHENY COUNTY SOL- 
DIERS”’ MEMORIAL. 


The lighting of this memorial building is 
described by Mr. Jones in a very modest 
manner, although it is truly resplendent 
with many of the most wonderful effects 
ever achieved in interior lighting. The 
architectural design of the exterior is of an 
imposing character and the interior is rich 
with its multi-colored decorative designs. 
The auditorium occupies the center of the 
building and is illuminated by night 
through its beautiful paneled ceiling with a 
variety of electric light sources, producing 
several different colored lighting effects, 
harmonizing with, and, in fact, enhancing 
the architectural design. There are used 
over different portions of the ceiling flam- 
ing-arc lamps, mercury-vapor lamps, Moore 
tubes, tungsten and carbon incandescent 
lamps; these are separately controlled. 
When all are used together an illumination 
of over four foot-candles is produced on the 
main flour. The lamps are mounted in the 
space taken by the trusses directly over 
the ceiling and are provided with various 
reflectors throwing the light through the 
glass panels of the ceiling. Above the audi- 
torium is the banquet hall, which is also 
lighted by lamps over its glass-paneled ceil- 
ing, only tungsten lamps being used. how- 
ever. The entrance foyer has a system of 
cove lighting. Other rooms are lighted by 
means of bronze fixtures bearing tungsten 
lamps. . 


The discussion was opened by Henry 
Hornbostel of the firm of architects 
who designed the building. He felt that 
the improvements in the light sources 
had made it possible for the designers 
to seek and obtain effects where at an 
earlier time light enough to enable us 
to see was about all one could expect. 

This was especially true where color 
effects were desired, there being seven 
or eight sources now available which 
differed widely. 

Mr. Jones called attention to the faet 
that the tlame-are lamps which were 
operated on sixty-eycle currents pro- 
duced a musical note, low D, whieh was 
discovered during a concert being given 
by the Philharmonic Orchestra. 

The diseussion which followed did not 
not bring out much that was new but 
Messrs. Jacoby, Comstock, Stickney and 
Taylor had much to say in praise of 
the installation. 

pee tere ara, 

Water Power of British Columbia. 

Fred F. Henshaw, of the United 
States Geological Survey, is quoted as 
placing the total of the water powers 
of British Columbia at low waterflow, 
at 8,000,000 to 10,000,000 horsepower. 
By judicious storage this amount may 
he greatly increased. 
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Brooklyn Company Section, National 
Electric Light Association. 

Publie Service Cominissioner Edward 
M. Bassett, of the First District New 
York Commission, delivered an address 
on December 5 before the Brooklyn 
Company Section of the National Elec- 
tric Light Association at its regular 
monthly meeting, in the course of which 
he said: 

‘Efficiency in a public-utility corpora- 
tion redounds not only to the benefit of 
the public, but should redound to the 
benefit of the corporation itself. The 
saving that comes from thrift, the 
greater earning capacity that comes 
from ingenuity and faithfulness, is prop- 
erly divided between the public and the 
corporation itself, not forgetting the 
payment of good wages, and the making 
of permanent and promising positions 
for those that contribute to that result. 
] for one am of the opinion that publie 
regulation should incite and _ inerease 
and encourage private initiative, thrift. 
economy, better ‘results for a certain 
amount of work, more electricity for a 
certain number of pounds of coal, and 
that that efficiency should not entirely, 
or anywhere near entirely, be taken ad- 
vantage of by the publie, but the cor- 
poration that can produce results is en- 
titled to a large measure of the henetits 
of its own efficiency and progress. 

‘Public regulation will in no sense 
he a success until that principle is 
largely reeognized, because you cannot 
make all companies the same. If you 
iry to make all the same it will be 
pressing down the capacity to the level 
of the poorest, rather than the raising 
up, or the endeavor to raise up, the ca- 
pacity of all to that of the highest. and 
profit for the investor, payment of good 
wages, and the ability to pay ood 
wages to the workmen, must be encour- 
aged by the State, representing all the 
people.’’ 

President E. A. Baily of the Com 
pany Section presided at this meeting. 
whieh was attended by nearly 400 men: 
bers. 

After the address by Commissioner 
Bassett, two papers were presented and 
discussed: ‘‘Notes on Power-Staten 
Economy,” by H. P. Wood, and “The 
Follow-up System of a Purchasing De- 
partment,” by H. F. Frasse. Seleetions 
were rendered throughout the evemne 
hy the Ridge Court Orchestra, eon 
posed of employees of the Edison Com: 
pany. 


iv 


Motor Drive in an Elastic-Web Mill. 

A recent installation of induction- 
motor drives in an elastic-web mill is 
of interest for two reasons. In the first 
place, the motor drive was installed in- 
stead of enlarging the present steam 
plant which uses natural gas at only 
ten cents per 1,000 cubic feet, and in 
the second place, the style of looms and 
the method of weaving are out of the 
ordinary. 

The installation was made in the 
plant of the Mansfield Elastie Web 
Company, who manufacture elastic 


s 
aaa 
” * Serna a @, "e 


. | k 
LA T - - = i e , 
1 ~ » / 
. ~ l be : = . Y 
= p S r ; r pen 
A5 - l 7 s 1 
i Nb oe ee a a 
-> é ; a s 
pe- TINET a i > . - 
-s a Lae # 7 y Rẹ r 
sone *) <> we! ads 7i => c*~ 
> aga D, y SS Sa AOR i rg eem 2a 
~  & OT i ar, h l d at _— ad 9 
C 3 : DY, are ` Aoga 
-A A a R + ag a 
" _ =< = Ag : 4 vids. ‘2 Dii ce oA ee < 


FIG. 1.—MANSFIELD ELASTIC-WEB MILL. FIG. 
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webbing such as is used in surgical 
bandages, suspenders, ete. In the web 
looms the warp consists of threads and 
rubber bands under tension. While 
weaving, the rubber is under tension, 
but when released the rubber strands 
pull back, giving the material a solid 
appearance such as any woven textile. 
These looms contain from twenty to 
forty shuttles sliding in slots somewhat 
similar to ribbon machines. The weave 
is made up entirely of cotton or wool 
yarns. 

For a number of years the original 
mill of the company has used gas-fired 
boilers and steam engines, with the 
usual belt and shafting transmission, 
and when, about a year ago, it was de- 


eided to enlarge the plant, making it 
more than double its former capacity, 
it had fully been decided upon to en- 
large the steam plant and to extend the 
shaft and belt drive to the new fac- 
tory. However, the mill owners were 
finally convineed of the economy and 
advantages of electric-motor drive. 

In the new building there are about 
thirty-five looms averaging forty 
shuttles each, and in the old plant, 
which is still being run by steam, 
there are twenty-four looms aver- 
aging twenty-nine shuttles each. Thus 


in the new plant there are prac- 
tically twice as many shuttles as in 
the old. However, the cost of run- 
ning the new plant is less than half of 
the present cost of running the old 
plant. For instance, the average bill 
for power in the new building for the 
past three months has been about $46 
per month; while the bill for gas in the 
old plant was $43 per month, and to 
this must be added the engineer’s sal- 
ary of $60 per month. In addition to 
this, there are further charges against 
the old plant as follows: $5 per month 
for water and $3.50 per month for oil 
over what it costs to lubricate the ma- 
chinery in the new plant. Thus, the 
cost of power in the old plant is $65.50 
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per month more than in the new plant, 
and at the same time, twice as many 
shuttles are being run in the new plant. 

These figures would be considered re- 
markable even when comparing a steam 
plant using coal at $2.50 per ton with 
an electrically driven plant. However, 
they are still more notable when it is 
considered that the boilers in the steam 
plant are fired with natural gas, which 
costs only ten cents per 1,000 cubic feet. 

The output of the two halves of this 
plant is also greater than two to one 
in favor of the eleetrie drive, inasmuch 
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2.—MOTOR-DRIVEN LOOM. 


as the motor-driven looms are run at 
least ten per cent faster than those in 
the old mill. This higher speed is pos- 
sible because the motor runs at a uni- 
form angular velocity, practically elimi- 
nating breakage of the warp. It is also, 
further, due to the fact that the motors 
are at all times directly under the con- 
trol of the operator inasmuch as one 
operator, who tends two looms, can in- 
stantly stop or start either loom from 
either end. This control is accom- 
plished by having a long rod extending 
across the entire width of the looms. 
The operator is further assisted by the 
fact that in case one of the rubber 
strands breaks, an electrice contact is 
made which sounds a bell. 
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A good idea of the new plant may be 
gained from Fig. 4 which shows a line 
of the new looms equipped with motors. 
Those motors are mostly of two horse- 
power and are not provided with any 
starters or compensators, but are 
switched directly upon the line and al- 
jowed to run continuously throughout 
the day. When an operator stops a 
loom, he merely throws out a clutch al- 
lowing the motor to run idle for a short 
lime. 

Besides the reduced cost of producing 
power, as noted above, the Elastic Web 
Company has also noticed other desir- 
able features about the motor drive. 
In the first place, the rooms are much 
lighter, due to the elimination of shaft- 
ing and belting. This can be readily 
seen by comparing Figs. 3 and 4, giv- 
ing a view down similar aisles of two 


thrown about by the swiftly moving 
belts and pulleys. 

One of the advantages of motor 
drives that has found most favor with 
the Elastic Web Company is that a giv- 
en machine can be threaded up for spe- 
cial work and run day and night to fill 
an order, making it unnecessary to keep 
up the boiler and have the engineer 
present and run the line of shafting 
throughout the entire mill. 

Up to the present time forty-seven 
motors have been installed in the plant 
and the looms in the old plant are 
being equipped one by one with motors, 
business making it such that more than 
three or four looms cannot be laid off 
at one time. Most of the motors are 
two horsepower, with a speed of 1,120 
revolutions per minute. Several three- 
fourths and several three-horsepower 
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bine installed in Canada, the Dominion 
Coal Company being the first to install 
such an engine which means a big 
saving in steam power. 

The Nova Scotia Steel & Cral Com- 
pany are following in the wake of the 
Dominion Coal Company, and will install 
two 680-horsepower low-pressure tur- 
bines at their works in New Glasgow 
generating electricity for their plant, 
by using exhaust steam from their roll- 
ing mills. 

—eo 
Electric Power in a Japanese Paper 
Mill. 

At Tomakamai, Japan, there was re- 
cently completed a paper-mill plant, at 
a cost of $4,000,000, which makes ex- 
tensive use of electric power in all op- 
erations. 

According to a recent consular re- 


FIG. 3.—VIEW OF LOOMS BEFORE INSTALLING MOTORS. 


practically identical rooms, except that 
one is equipped with belts and the oth- 
er with motors. Besides the main 
shafts, it is also necessary to have a 
jack shaft run across the building be- 
tween each pair of looms. This is ne- 
cessitated by the fact that two looms 
are placed back to back and are neces- 
sarily driven from alternate ends. 
These shafts running entirely across 
the building between each pair of 
looms also consume an enormous 
amount of power and are continually 
spoiling material by dropping oil and 
grease upon the finished product. The 
motor drive has, of course, eliminated 
this trouble also. 

Another point is that it is much 
easier to keep the new mill clean, as 
the fuzz given off by the looms‘is not 
being continually churned up and 


motors are in use on special looms. 
The motors installed in this plant 
were furnished by the Ideal Electric & 


Manufacturing Company. 
—_—_—___+--e—_____ 

First Exhaust Turbines in Canada. 

The erection of a new exhaust-steam 
turbine engine at the Colliery of the 
Dominion Coal Company at Glace Bay, 
is practically completed, and within a 
few days, just as soon as some neces- 
sary changes are made in their power 
plant by the company, the new engine 
will be turned over to the company by 
the manufacturers. 

The new engine will furnish power 
for all the company’s plants to the ex- 
tent of 1,400 horsepower from what has 
heretofore been waste steam from the 
other engines about the colliery. This 
engine is the only exhaust steam tur- 


FIG. 4.—LOOMS AFTER INSTALLING MOTORS. 


port, the cost of electrical machinery 
in this plant, all of which was imported 
trom America, is placed at about $1, 
000,000. This does not include the cost 
of the hydroelectric plant, located four- 
teen miles distant at Lake Shikatsv, 
which supplies current to the mill. 
This plant has a generating capacity 
of 22,000 horsepower. 

The motor equipment in the Toma- 
kamai mill comprises five 750-horse- 
power motors, four 450-horsepower 
motors and forty-three motors ranging 
in size from 100 to 200 horsepower. 


The Los Angeles Times has placed an 
order for a complete equipment of elec- 
tric motors and other electrical appa- 
ratus to be installed in its new printing 
plant which has recently been rebuilt 
following a disastrous fire. 


p 
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FLOATING BATTERY.—What 1s meant 
by a floating battery? How and where 
is it used ?—M. Q., Manhattan, Kan. 
A floating battery is a storage bat- 
tery connected across a line whose 
voltage fluctuates considerably due to 
large, sudden and frequent load 
shanges, such as in electric railway 
and elevator service. It is used to 
regulate the voltage and to relieve the 
generators of these sudden peaks. A 
floating battery is usually installed at 
some distance from the generating 
plant. The number of cells.is such 
that the voltage of the battery 1s 
higher than that of the line when the 
load is heavy and the line drop conse- 
quently great; the battery then dis- 
charges and thus carries some of the 
momentary peak. When the load and 
line drop are small the voltage of the 
line is greater than that of the battery 
and the latter is therefore charged, 
thus keeping the generator load and 
line voltage relatively constant com- 
pared to what they would be without 
the battery. A floating battery does 
not need to be of such large capacity 
as one intended for carrying a pro- 
longed peak of an hour or more. A 
battery for the latter service is not re- 
garded as a floating battery, although 
it may float on the line for a consid- 
erable part of the day and thus act as 
an automatic voltage regulator. As a 
rule, a floating battery needs no boos- 
ter for aiding its charge, since the lat- 
ter is entirely automatic, and the 
charge and discharge follow each other 
at short intervals. The efficiency of a 
floating battery is higher than that of 
a battery used for central-station 
peak-load service and, in fact, higher 
than that of any other storage bat- 
tery. 


Motors ror FuasHers.—I have been 
told that unless care is taken in the 
selection of a motor for a sign flasher, 
the motor is liable to race and destroy 
Itself. Is this true and, if so, why? 
What kind of motor should be used ?— 
R. S. L., Peoria, Ill. 


Racing of a motor in this service is 
possible if it be a direct-current series 


motor and the belt or connection be- 
tween it and the flasher should break. 
Such a motor will race when its load 
is suddenly removed. If a motor of 
this type has to be used it would be 
well to use a sprocket chain or gears 
in connecting it to the flasher, not be- 
cause a belt would not serve to drive 
the light load that a flasher should be, 
but in order to make a more infran- 
gible connection. If a direct-current 
shunt motor is used this is practically 
obviated, for such a motor would race 
only on a break in its field circuit 
while operating, which is very un- 
likely, but could be guarded against 
by placing a no-load release magnet 
in its field circuit. With an induction 
motor all these contingencies are elim- 
inated, for such a motor never ex- 
ceeds a speed greater than the syn- 
chronous limit. 


HIGH-TENSION OVERHEAD WIRES IN 
Ciries.—Is it customary to use insu- 
lated wire for high-tension overhead 
lines where they run through a town 
or city? Is it necessary to run the line 
around thé edge of the town if bare 
wire is used?—W. L. F., Little Rock, 


Ark. 

It is not customary to insulate such 
high-tension lines. Many towns will 
not permit the entrance of high-ten- 
sion overhead lines of more than 10,- 
000 volts, whether bare or insulated. 
If such lines do enter a city, insulated 
wire is no better than bare wire, some- 
times, in fact, worse, because it gives 
a lineman a false sense of security, 
whereas a bare wire would put him on 
guard. Insulation that would remain 
effective and weatherproof would be 
prohibitory in cost. Although high- 
tension overhead lines are invariably 
constructed in a much more substantial 
manner than those of moderate pres- 
sure and are therefore almost equally 
safe, it is not advisable to run them 
through a city because of the danger 
to the ubiquitous small boy, whom it 
is difficult to keep from climbing poles 
despite warning signs. Therefore, un- 
derground construction is the best pol- 
icy in densely built communities, and 
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passing around or through the out- 
skirts is best in small towns. While 
such lines have been built through 
cities they have been of bare wire and 
are gradually heing put underground. 


CHRISTMAS-TRE::  LIGHTING.—Is it 
practical to light a Christmas tree 
from dry batteries? I have seen such 
outfits advertised, but have doubts of 
their value for such lighting.—H. E., 
Grand Rapids, Mich. 

It is quite practicable to use dry 
cells for Christmas-tree lighting, al- 
though, of course, the results are not 
as satisfactory as with a storage bat- 
tery or by using a number of lamps 
in series on the ordinary 110-volt 
house-lighting system. Dry cells will 
not maintain their voltage on closed- 
circuit work, such as lighting lamps, 
because of polarization. The bright- 
ness of the lamps will therefore dimin- 


ish after several minutes of steady 


lighting.. If the circuit is then opened 
and the cells given a chance to re- 
cuperate, the lights may be again 
turned on. The length of time that 
the lights may be run depends on their 
size and number, since the larger this 
number the greater the load on the 
battery and more rapid its exhaustion. 
It will be better to use twelve to six- 
teen-volt miniature lamps instead of a 
lower voltage; this will require eight 
to eleven cells in series, but with lamps 
of the same candlepower the current 
required varies inversely as the volt- 
age. The great advantage of dry cells 
for this purpose is their cheapness and 
convenience. Moreover, if not too 
greatly exhausted, they may later be 
used for bells, buzzers and other mis- 
cellaneous purposes. 


Curtis TuRBINES.—What American 
companies manufacture the Curtis 
steam turbine for driving electric gen- 
erators?—S. P., Duluth, Minn. 

The Curtis steam turbine is manu- 
factured in this country only by the 
General Electric Company, Schenec- 
tady, N. Y., for all purposes except 
the propulsion of steamships and air- 
ships. 
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FINANCIAL REPORTS OF ELEC- 
TRICAL COMPANIES. 


NORFOLK & PORTSMOUTI TRACTION COM- 
PANY. 


The report of the Norfolk & Ports- 
mouth Traction Company for the 
month of October and four months 
ended October 31, 1910, compares as 
follows: 


1910 1909 
October gross ............... $166,776 $156,540 
Expenses ....... a ae E ANa 100,992 87,974 
October net ..........-.008 65,784 68,566 
Charges and taxes .......... 61,098 62,416 
October surplus ........... 4,686 6,150 
Four months gro88 .......... 724,574 669,211 
Expenses ois dk cede ees. Ss 540 406,577 373,346 
Four months net .......... 317,996 295,365 
Charges and taxes ........... 255,396 251,943 
Four months surplus....... 62,600 43,422 


FORT WAYNE & WABASH VALLEY. 

The report of the Fort Wayne & Wa- 
bash Valley Traction Company for the 
month of October and four months end- 
ed October 31, compares as follows: 


1910 1909 
October gross ............. $ 131,360 $ 122,806 
Expenses ...cc.. eee cece 67,366 70,386 
October net ............ 62,994 52,420 
Charges and taxes........ 45,829 42,284 
October Surplus......... 18,165 10,135 
Ten months gross......... 1,266,085 1,161,156 
Expenses 2... ccc cece eee eee 706,280 678.925 
Ten months net ......... 559,805 482,231 
Charges and taxes........ 451,383 423,729 
Ten months surplus..... 108,423 58,501 


TWIN CITY RAPID TRANSIT. 

The report of the Twin City Rapid 
Transit Company, for the month of Oc- 
tober and ten months ended October 
31, 1910, compares as follows: 


1910 1909 
October gross .............. $ 645,358 $ 596,963 
Expenses ...ccccccnccce eevee 308 743 217,175 
October net ...sssssssssess 336,615 319,788 
Charges, taxes & preferred 7 
dividends ...essssecerees.. 140.321 140,251 
October surplus ........... 196,294 179,537 
Ten months gross........... 6,265,727 5,773,383 
Expenses Aisa saws Eaei 2,996,849 2,709,742 
Ten months net........--- goers 3.063,640 
arges, taxes & preferre 
e RE f PAEO 1,401,974 1,388,761 
Ten months surplus....... 1,865,908 1,674,879 


MASSACHUSETTS ELECTRIC COMPANIES. 

The Massachusetts Electric Compa- 
nies report for year ended September 
30, 1910, states that the consolidated 
income account compares as follows: 


910 1909 

bets a ote cto E tere ae Raat hw oe $8,560,449 $8,052.35 ) 

Ee es eatin A A S 5,360,295 5,158,396 

E OE 3.200 654 2,903,958 

A a 5c Ltunaeahoot pane aco 1,792,936 1,778,128 

Sere Sn un ad mainte anand 1.407.717 1,125,829 

Dividends ...cceevreeseceees 1,130,561 1,000,464 

SOE DIIS. T E 277,156 125.365 
———e I 


Report of Electrical Department of the 
Sanitary District of Chicago. 

The Electrical Department of the 
Sanitary District reports for the first 
nine months of 1910 a gross income of 
$409,960. The operating expenses 
amount to $115,887; depreciation, $95,- 
181; the fixed charges are given as 
$126,049. leaving a profit of $112,843. 


Western Electric Company. 

In a communication to stockholders, 
President H. B. Thayer, of the West- 
ern Electric Company, states that for 
the fiscal year ending December 31, 
next, directors have voted to declare 
an extra cash dividend of two per cent, 
payable December 31 to stock of rec- 
ord December 24. This, with the reg- 
ular eight-per-cent dividend, makes 
ten per cent for the vear, and gives 
the American Telephone Company as 
owner of eighty per cent of the $15,- 
000,000 stock additional income of 
$250,000. 

—_____>--¢___ 


The Electron Theory of Conductivity. 


According to the electron theory of 
the late P. Drude (1900) the con- 
ductance of metals for heat and elec- 
tricity is due to the free electrons, 
which are subject to the kinetic gas 
laws, and the ratio of thermal conduc- 
tivity to electron conductivity should 
be constant for different metals. The 
theory involves knowledge of the num- 
ber of gaseous molecules per gramme 
and of J. J. Thomson’s elementary elec- 
tric charge. The theories of Riecke 
and of Reinganum differ somewhat 
from that of Drude, but the ratio of 
the two conductivities is agreed to be 
of the order of 10°. As this ratio has 
more particularly been investigated by 
Wiedemann and Franz, the constancy 
law is frequently associated with their 
names. Recent metallographical re- 
searches now show that metals of the 
platinum group give too small a ratio, 
and metals like bismuth and iron too 
high a value. Most alloys, especially those 
which form mixed crystals in solid 
solutions, also show too high a ratio— 
i.e., their electric conductivity is rela- 
tively too small or their electric resist- 
ance too great. The behavior of alloys 
has been studied by Rudolf Schenck 
(Annalen der Physik, vol. 32, page 261). 
The electric conductivity of an alloy 
might become smaller than that of the 
pure metal, either because the foreign 
metal binds some electrons and dimin- 
ishes the number of free electrons, or 
because it increases the internal fric- 
tion of the solvent. Riecke favors the 
first assumption, Schenck the latter; 
the dissolved metal absorbs kinetic 
energy in its slow diffusion, and that 
should become discernible in the change 
of the optical and thermo-electrie prop- 
erties observed on adding another metal 
to a pure metal.—Engineering. 
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AMONG THE CONTRACTORS 


AND SUPPLY MEN 


To know what is going on among the men 
who do things and those who supply the mate- 
rial for the doing is always interesting. The 
actual happenings of the day with the contrac. 
tors and the men who furnish them with supplies 
of all kinds, accurately reported from all parts 
of the country, is the object of this department, 


F. W. RIDGEWAY, Freeport, Ill. 
received the contract for installing 
boulevard lamps on Galena Street of 
Freeport. 

THE BRAYTON ELECTRIC COM. 
PANY, of Utica, N. Y., was recently 
Incorporated to do a general contract- 
ing business. The company is capital- 
ized at $5,000, and its directors are M. 
Jesse Brayton, Susan E. Brayton and 
John F. Griftin, of Utica. 

THE LIGHT SUPPLIES AND CON. 
TRACTING COMPANY has been in- 
corporated at La Porte, Ind., by Chas. 
Kimble, Al Clark and Frank Felton. 
The main business of the company will 
be the sale of fixtures and electrical ap- 
pliances and the wiring of houses. 

THE WATSON FLAGG ENGI. 
NEERING COMPANY, of New York, 
was awarded the contract for install- 
ing the lighting plant at the County 
Court House at Newark, N. J. The 
plant will cost $26,495, and beside 
lighting the building, will furnish pow- 
er for ventilation and for the opera- 
tion of the elevators. 

THE UNION ELECTRIC COM- 
PANY, Freeport, Ill., was awarded the 
contract for wiring the factories of the 
Areade Manufacturing Company and 
for installating the generating plant. 
The entire plant of the Arcade Com- 
pany will be wired and over a thousand 
lights installed. These lights will in- 
elude the ordinary electric globes and 
also a number of large are lights. 

THE WIIEELER-GREEN ELEC- 
TRIC COMPANY, Rochester, N. Y. 
has been awarded the contract for in- 
stalling electric feeder cables, pipes 
and transformers, according to the 
plans of the State Architect, at the 
State Agricultural and Industrial 
School at Industry, N. Y. The con- 
tract price for the work is $16,000. 

——_—_+<-e—__—_ 
Oak Park Company Sold. 

The North Shore Electric Company. 
of Chicago, has bought the Oak Park 
Light, Heat & Power Company, of Oak 
Park, Ill. The latter company has 
$600,000 bonded debt outstanding and 
an equal amount of capital stock. 


[e 
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New Electrical and Mechanical Apparatus and 


New Motor Car Equipment for Peoria 
Railway Terminal Company. 

The Peoria Railway Terminal Com- 
pany has recently added five new, dou- 
ble-truck passenger cars to its rolling 
stock. This company operates a stan- 
dard-gauge interurban electric line, 
connecting Peoria, Baryonville, South 
Bartonville, Hollis and Pekin. The 
new cars, fifty-seven feet over all and 
which when fully loaded weigh approx- 
imately forty tons, are of the single- 
end type. The car bodies complete with 
truck were built by the MeGuire, Cum- 


Appliances. 


tion wherever they have been intro- 
duced are embodied in these motors, 
namely, split frames, separate oil-gaug- 
ing reservoirs, waste-packed bearings, 
detachable bearing housing with pro- 
vision for holding the armature in nor- 
mal position while lower half of frame 
is dropped for examination, strap- 
wound coils for field and armature, 
and two-point gear-case suspension. 
The Westinghouse hand-operated 
unit switch control is used on each ear. 


The line switehes and each unit of the 


control switch is actuated by air under 


MOTORMAN'S STATION IN NEW MOTOR CAR. 


mins Manufacturing Company. The 
trucks are equipped with thirty-six-inch 
Wheels mounted on six-inch axles with 
seven-inch gear fit arranged for a gear 
ratio of 18.69. It is expected that when 
Operating on normal schedule the sin- 
gle trip will include six stops in the 
interurban districts and ayn average of 
six or seven in the 2.8 miles of city run- 
ning. 

Each car is fitted with a quadruple 
equipment consisting of four No. 304-A 
interpole railway motors, each motor 
having a nominal rating of seventy-five 
horsepower at 500 volts or ninety horse- 
power at 600 volts. All the important 
characteristics which through long tests 
of service have won favorable recogni- 


pressure of seventy pounds per square 
inch. The only current flowing through 
the master controller’ is the small 
amount required to energize the elec- 
tro-magnetically operated needle valve 
which admits air to the air cylinders 
of the switeh. With the electro-pneu- 
matic control a uniform reliability of 
operation is assured independent of 
fluctuations of line voltage. It can be 
used without risk of injury under con- 
ditions where the excessive current re- 
sulting from low line voltage would re- 
sult in seriously burning or welding 
the contacts of any other type of 
switch. Both the motors and control 
were made by the Westinghouse Elec- 
tric & Manufacturing Company. 


Large Hydraulic Turbine Installation. 

The engineering world will be in- 
terested to learn that contracts have 
recently been awarded for the build- 
ing of two hydraulic turbines, which, 
it is said, will be the largest in the 
world. The Stone & Webster Engi- 
neering Corporation, acting as consult- 
ing engineer for the Pacific Coast 
Power Company, has placed an order 
with Allis-Chalmers Company for two 
20,400-horsepower reaction turbines 
to be installed in connection with a 
new development on the White River. 

This development is one of the most 
comprehensive undertaken on the Pa- 
cific Coast, and the problems which 
have confronted the engineers have 
been extremely interesting as well as 
complex. The White River is fed by 
the glaciers of Mt. Ranier and receives 
its name from the milky silt which the 
river carries and which gives it a whit- 
ish color. 

The development is about twenty 
miles east of Tacoma. The diversion 
dam is to be built at a point near the 


big viaduct of the Northern Pacific 


Railroad north of Buckley... This will 
not be of unusual size or strength and 
will simply serve to divert the water 
into a ditch discharging into a set- 
tling pond in which the silt will have 
a chance to be dropped. The head- 
works and gates will present some 
new features of design and will be 
made extremely strong. From the di- 


_version dam the water will be carried 


through an earthen ditch about five 
miles long to the main storage reser- 
voir. This storage reservoir is one of 
the most important elements in the 
entire development, as it will hold 
enough water to operate the plant for 
a period of three or four months should 
no additional water be received. It is 
to be made up of several existing 
lakes, which will be interconnected and 
which will have their capacities largely 
increased by the building of heavy em- 
bankments and masonry dams. The 
flow line of the reservoir will be about 
four miles long. 

From the storage reservoir the wa- 
ter will be carried through a tunnel 
about 3,000 feet long to the head basin. 
At present only one tunnel will be 


am - 
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built, but eventually another will be 
added. From the head basin a separ- 
ate steel pipe line will be built for 
each turbine. These lines will be ap- 
proximately 2,200 feet long and will be 
eight feet in diameter at the upper 
end and six feet in diameter at the 
power house end. 

The power house is designed for a 
total length of approximately 373 feet. 
Room is to be provided for six units, 
although only two will be installed at 
the present time. The other side of 
the building, twenty-six feet wide, will 
be given over to exciter units, pumps, 
toilet rooms and transformer bays. 
Concrete foundations will be employed 
with brick superstructure. 

The hydraulic installations will be 
supplied by Allis-Chalmers Company 
and will consist at present of two 
units, which are said to be the largest 
ever built. These will have a maxi- 
mum capacity of 20,400 horsepower 
each under a head of 480 feet. They 
will run at 360 revolutions per min- 
ute. Each turbine will be direct con- 
nected to a _ sixty-eyele, three-phase, 
6,600-volt generator. 

The turbine runner is of the high- 
pressure Francis type, with horizontal 
shaft. Water will be admitted to the 
runner through a cast-steel spiral cas- 
ing.. The runner, which will also be 
of east steel, divides the water into 
two lines of flow, and it is discharged 
from the wheel by two quarter-turns to 
separate draft tubes. The flow of 
water to the turbine will be controlled 
by a cast-steel butterfly valve. 

The spiral casing of this turbine will 
be the largest steel casting of this kind 
ever made. The butterfly valve is to 
be over seven feet in diameter, and 
will be the largest valve of this type 
ever used. The shaft, carrying the 
turbine runner, will be nearly two 
feet in diameter, and the bearings for 
it will be about 16 inches in diameter. 
All parts of the turbine which will 
have to withstand the operating pres- 
sure of the water will be tested in the 
shops under a pressure corresponding 
to about 900 feet head. To give an 
idea of the size and strength of the 
parts it is only necessary to state that 
the total testing load on the butterfly 
valve will be about one and one-half 
million pounds. 

The governors for these turbines will 
be of Allis-Chalmers standard oil-pres- 
sure type, and the specifications call 


for extremely close speed regulation. 
Separate governors will be supplied 
for each unit, but a rather elaborate 
central oil-pressure system will be em- 
ployed. 

As this plant will have to regulate 
the supply of energy to the whole sys- 
tem of the Pacifice Coast Power Com- 
pany the problem of proper regulation 
is an important one. It becomes of 
still greater importance on account of 
the necessity of conserving the storage 
supply of water. To meet this condi- 
tion and handle the water in a way 
which will protect the plant from in- 
jury and at the same time save water, 
pressure regulators will be installed. 
These are similar in design to those 
Allis-Chalmers Company is now in- 
stalling on the 18,000-horsepower tur- 
bines in the Great Western power 
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Outdoor Disconnecting Switch. 

The accompanying illustration rep. 
resents a photograph of one of a new 
line of outdoor disconnecting switches 
which the General Electric Company is 
prepared to furnish for use on circuits 
up to 110,000 volts. These switches are 
claimed by the manufacturer to be thor- 
oughly weatherproof and will act sat- 
isfactorily under all weather condi- 
tions. It should be particularly noted 
that this outdoor disconnecting switch 
does not in any way require special line 
construction, neither is it necessary to 
alter the spacing of the lines where 
they are connected to the switch since 
the contact blades in opening and clos- 
ing move parallel to the direction of 
the transmission line. 

The illustration shows the switch 
closed. When the switch is opened all 
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plant, a design which has done excel- 
lent service on other installations. 

The size of the exciter units has not 
vet been definitely determined, but 
there will be two of at leat 500 horse- 
power each. One exciter is to be pro- 
vided for each three units of the ulti- 
mate equipment. As the proportion- 
ate amount of water which these 
wheels will use is not large they will 
be of the impulse type, and will be 
governed by means of a deflecting hood 
similar to that used with the exciter 
units of the Kern River station of the 
Edison Electric Company, built by 
Allis-Chalmers Company. 

Construction is progressing rapidly 


under the direction of the Stone &' 


Webster Engineering Corporation. 


the blades move parallel to one another 
into the pipes. The blades are moved 
together by means of sprocket wheels 
and chains and a single operating 
handle which can be placed at any 
convenient point near the switch itself 
or close to the ground. The handle can 
be locked in the closed or open posi- 
tion. | 
The entire operating mechanism, 1- 
cluding the sprocket and chains, is pro- 
tected from the weather. The contacts 
are installed in housings and the switch 
cannot therefore be rendered inopers- 
tive by rain or snow. et 
The blades are so shaped that 1t 8 
difficult for ice to form on them, but 
if this should happen, small wheels, 
which rest on the upper edge of the 
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switch blades, serve to break this ice 
when the switch is opened, and thus 
keep it from getting into and clogging 
the mechanism of the switch. 

The switch contacts are protected by 
goat horns so that, in the event of open- 
ing magnetizing currents or larger 
currents accidentally, the contacts will 


be protected. 
—— 


A New Cluster Protector. 

The simplest application of low-vol- 
tage tungsten-filament lamps is to op- 
erate them in series, thus obviating the 
necessity and expense of transformers. 
One drawback to the operation of lamps 
in series, however, is the fact that when 
one lamp burns out in a series all 
other lamps are cut out and remain 
so until the burned-out lamp is replaced 
by a new one. ' 


NEW CLUSTER PROTECTOR. 


The accompanying illustration shows 
the Warner lamp protector which 
makes it possible to burn lamps in se- 
ries without this drawback. 

The Warner protector is contained in 
a weather-proof case, and is arranged 
so that it may be applied to any clus- 
ter. The protector mechanism com- 
prises an absolute cut-out for each of 
the four lamps in the cluster, and 
should a lamp burn out it switches into 
the circuit an amount of resistance pre- 
cisely equal to the burned-out lamp, so 
that the remaining lamps in the series 
are permitted to continue burning with- 
out the slightest interruption. 

This device, which is being manufac- 
tured and placed on the market by the 
Warner Arc Lamp Company, Wilton 
Junction, Ia., will take care of four 
lamps of any size from ten to 250 watts. 
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The New Arrow Socket. 

Simplicity, convenience and economy 
are the principal characteristics of the 
new Arrow socket shown in the accom- 
panying illustration, which is be- 
ing placed on the market by the Arrow 
Electrice Company, Hartford, Conn. 

As may be seen from the illustration 
the socket may be easily taken apart 
and put together with a snap motion. 
In producing this socket the manufac- 
turer has developed a new method of 
connecting the shell of the socket to 
the cap. The socket connection con- 
sists of four indentations on opposite 
sides of the upper edge of the shell, 
which engage with notches on the in- 
terior of the cap. Two of these inden- 
tations are designed to fit into slots in 
the rim of the cap to prevent the sock- 
et and shell from being pulled apart by 


NEW ARROW SOCKET. 


a straight tension of the socket interior. 
The other indentations are designed to 
prevent the shell and cap turning rel- 
atively to each other. These two in- 
dentations engage with the metal pieces 
hetween slots in the rim of the eap. The 
edge of the cap is turned over the rim 
in which slots are provided to hold the 
rim in position. The rim is prevented 
from turning in the cap by bosses pro- 
jecting in the slots at the upper edge 
of the rim. 

In testing the efficiency of this sock- 
et it was found that it withstood a 
straight tension of thirty pounds with- 
out pulling the shell and cap apart. 

—__—__—_+--—__ 

Exports of copper, for the week end- 
ed December 8, were 5,041 tons; since 
the first of the month, 6,408 tons; last 
year, 9,186 tons. 
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The Cedar Pole Industry. 

It is interesting to trace the develop- 
ment of the cedar pole from its primi- 
tive state in the forests to its applica- 
tion as an important factor in the elec- 
trieal transmission systems of various 
kinds. Large camps comprising many 
men are established in different cedar 
tracts throughout the forests of the 
country. The trees are cut and manu- 
factured into various lengths and sizes. 
The bark is taken off in the woods or 
where the stock is banked. The butts 
and tops are sawed off, and ‘all knots 
on surfaces are trimmed smooth. 

From the forests this timber is trans- 
ported to concentrating yards, which 
are usually situated convenient to 
transportation facilities. In the con- 
centrating yards the poles are sorted ac- 
cording to size, and are ready for ship- 
ment. 

In one of the large concentrating 
yards of the W. C. Sterling & Son Com- 
pany, Monroe, Mich., located at Bay 
City, over 120,000 poles are stored and 
seasoned. Government experiments 
show that cedar seasoned for a year or 
more will last a much longer time than 
freshly cut cedar which has not had a 
chance to thoroughly. dry. 

Some interesting statistics gathered 
by this firm are given herewith. A cir- 
cular published states that in 1907 
there were more than 800,000 miles of 
pole line in operation in the United 
States. The average line contains forty 
poles to the mile, so there were approx- 
imately 32,000,000 in use. Assuming 
the average life of a pole to be twelve 
years, to maintain the lines now in use 
requires 2,650,000 poles yearly. A gov- 
ernment report states further that sea- 
soned timber in contact with the 
ground will outlast unseasoned timber. 

—__—_»--@_______ 
Equipment for the Galveston-Houston 
Line. 

The General Electric Company is 
building for the Galveston-Houston 
Electric Railway Company (Stone & 
Webster, constructing engineers), four 
switchboards complete with the entire 
equipment, including meters, instru. 
ments, electrolytic lightning arresters, 
disconnecting switches and oil 
switches. 

One board of ten panels will go in 
the main station and one of six pan- 
els in substation No. 2, which is lo- 
cated in the main station. In substa- 
tions No. 1 and No.-3, which are each 
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fourteen miles distant from the main 
station, there will be a switchboard of 
six panels. 

The power will be generated at 
2,300 volts, transmitted at 33,000 volts, 
and used in railway work at 600 volts 
after going through rotaries in the 
substations. 

ener ee eee 
Electric Delivery Wagon with Shaft 
Drive. 

The Waverley model 33 electric wag- 
on with shaft drive promises to revolu- 
tionize the delivery business of depart- 
ment stores, dry goods stores, milliners, 
grocers, laundries, and all that class of 
dealers which has many quick deliver- 
ies to make every day in the week and 
every week in the vear, according to 
the manufacturers. 

The speed, lightness, handiness, and 


dependability of this electric make de- | 


livering the goods the simplest and eas- 
iest of all of the complex problems of 
merchandising. 

Either solid or pneumatic tires may 
be used on this car. There is sufficient 
battery power and motor energy to car- 
ry the loaded wagon at a speed of ten, 
twelve or fifteen miles an hour for a 
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distance of from 50 to 75 miles on one 
charge. 

The capacity of the car is sufficient 
for any class of merchandise that in 
shipping to another city would ordi- 
narily go by express. and this car com- 
pared with other delivery wagons and 
trucks is as express compared with 
freight. 

The size of the car permits of its be- 
ing run into the shipping room of any 
store, kert there when not in use, or 
eharged there if a proper charging ap- 
paratus is installed. The absence of 
mechanieal difficulties or complexities 
permits its being operated by any 
one that can be trusted to deliver goods 
properly. 


struction, 
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Electric Suction Sweeper. 
Electric suction sweepers are stead- 


ily gaining favor in this sanitary age, 
due to the fact that people are realiz- 
ing the seriousness of infection from 
dust. In the accompanying illustration 
is shown a new model suction sweeper, 
being placed on the market by the B. 


B. Downs Company, St. Paul, Minn., 


which is of simple and durable con- 


and embodies 
mendable features. 

The air-cooled motor with which it 
is equipped rests in a horizontal posi- 
tion, with oil holes directly over the 
bearings. The motor and bearings 
are inclosed in an inner motor casing, 


many com- 


ELECTRIC SUCTION SWEEPER. 


preventing any dust collecting on 
them. The cold air passing from the 


nozzle to the dust bag passes over the 
inner motor casing, keeping the mo- 
tor cool at all times. Two exhaust 
fans, one on each side of the machine, 
gives constant. powerful suction. 

The Downs suction sweeper weighs 
hut ten pounds and may be operated 
on cither direct or alternating-current 
circuits. It is equipped with a double 
dust bag, which prevents leakage of 
dust. 

—- -—eoo 
Trade With the Philippines. 

During the operation of the present 
tariff law, giving free trade with the 
Philippine Islands, trade in general has 


Vol. d1—No. 25 


about doubled with this country. The 
imports and exports of electrical ap- 
pliances for the ten months ending Oc- 
tober, 1910, amounted to $155,501, while 
for the same period in 1908 they were 
only $86,182. 


—_—___—_»-e—___- 


Mill Clusters. 

In the accompanying illustration is 
shown a new fixture, being placed on 
the market by the Benjamin Electric 
Manufacturing Company, Chicago, 
which is particularly adapted for light- 
ing installations in mills, factories, ete. 

The fixture shown herewith has a 
twenty-four-inch enameled-steel con- 
centrating-dome reflector, and is iD- 
tended for use where it is necessary 
to hang the lighting units sufficiently 
high to clear traveling cranes. 

The Benjamin Company is also plac- 
ing on the market a fixture of similar 
design adapted for use where the light- 
ing units are to be suspended from 25 
to 30 feet above the floor. This latter 
fixture is provided with a twenty-four- 
inch flat-cone distributing reflector. 

It is apparent that the design of the 
reflectors of these fixtures is such that 
a maximum amount of light is reflected 
to the required planes. Itis elaimed by 


se rru. ee 
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BENJAMIN MILL CLUSTER. 


the manufacturers that the reflected 
light volume of these units is 1,500 can- 
dlepower. 

Both types of fixtures are equipped 
with large base sockets for 250-watt 
lamps, an eight-inch stem of one-half 
inch iron pipe and weather-proof shock 
absorbers. They are regularly furnished 
wired in series for 220-volt eircuits. 


—— eee - 


Experiments with an electric plow 
are heing made in the suburbs of Mexi- 
vo City, Mex., and if satisfactory the 
plows may later be installed on some 
of the large haciendas. The plow with 
which the trials are being made will do 
the work of about twenty ordinary two- 
horse plows. 
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The New Morrison Storage Battery. 

For some time it has been the con- 
sensus of opinion among storage-bat- 
tery experts that the common storage 
battery using lead and lead-peroxide 
plates has reached a stage of develop- 
ment where not much further improve- 
ment may be expected in making it 


yield a larger output per unit 
weight. They have therefore turned 
their attention to other reversible 


chemical reactions involving materials 
of relatively low weight. The Edison 
storage battery is the outcome of this 
search for materials suitable for a 
light-weight cell. Among other inven- 
tors in this field is William Morrison. 
of Des Moines, Iowa, who is well 
known for his storage-battery inven- 
tions dating back nearly a score of 
years, and who a few weeks ago was 
granted a number of patents on his re- 
cently perfected alkaline ieeumulator. 

As the result of extended chemieal 
researches, Mr. Morrison has found a 
combination of active materials which 
he regards as the optimum of light- 
weight cell construction and as fully 


FIG. 1.—VIEW STORAGE 


OF MORRISON 
BATTERY COMPLETE. 


meeting the severe requirements of ve- 
hicle batteries. The preferred active 
material for the positive plates is an 
oxidized amalgam of copper, that of 
the negative plates is chiefly zine 
chromite. The electrolyte is potassium 
hydrate, in which neither of these 
active materials is soluble. The prep- 
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aration of the active materials is some- 
what complicated, as also is the series 
of chemical changes that take place 
during charge and discharge. 

The accompanying diagrams taken 
from among the numerous patent 
drawings show the main features of 
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FIG. 3.—PLAN VIEW. 


the cell construction. The cell com- 
plete is shown in Fig. 1, whieh is from 
a photograph of a cell recently exhib- 
ited and tested by Mr. Morrison in 
Chicago. Fig. 2 shows a section of the 
cell with portions of the plates and 
separators broken away to reveal the 
general arrangement. Fig. 3 is a plan 
of the cell showing the assembly and 
connection of the plates. The contain- 
ing jar is of thin sheet steel or other 
suitable metal and is very strong and 
light. Through the cover extend the 
holted terminals 3; here is also located 
a filing cap and a gas vent which 
prevents the electrolyte from splash- 
ing out. The interior of the casing is 
insulated from the plates by an insu- 
lating lining 6. 

Each of the positive plates 10 con- 
sists of a pair of thin copper sheets 
provided with square window-like 
openings stamped out by cutting the 
sheet on three sides of each opening 
and bending the fourth side inwards 
at right angles. The positive active 
material is piled between the two 
sheets or grids of copper and the lat- 
ter brought together by great pres- 
sure, thus securely locking the little 
projections through the active material 
into the opposite openings and form- 
ing a rigid box-plate construction. 

The negative plates 72 consist each 
of a group of tubular columns made 
by covering lava tubes with asbestos, 
then with a layer of the active ma- 
terial and finally with a steel envel- 
ope. The details of the manufacture 
of both the positive and negative 
plates are somewhat intricate, but they 
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have been perfected so that the en- 
tire construction work is done by spe- 
eial machinery. 

By means of a strip 78 the terminals 
of the negative tubes are connected to- 
gether to form a plate of any desired 
number of parallel tubes. These plates 
are connected together by a strap to 
form the negative group. The posi- 
tive plates are similarly connected to 
form a group. As shown in Fig. 3, the 
positive and negative plates are alter- 
nated as in other storage batteries and 
they are separated from each other by 
perforated and ribbed rubber or other 
separators. 

Mr. Morrison furnishes the follow- 
ing data concerning the cell shown in 
Fig. 1: Over-all dimensions—height, 
16 inches; body of case, 5.25 inches 
square; outside of flanges, 6 inches 
square; total weight of cell complete, 
36 pounds; capacity at normal dis- 
charge rate, 690 ampere-hours; aver- 
age discharge voltage, 1.3 volts. These 
figures show the remarkable output of 
19.4 ampere-hours per pound of cell 
and the total capacity of nearly 900 
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watt-hours. Aside from its light weight 
for this large capacity, the inventor 
states that the cell has been tried out 
under the most severe service condi- 
tions, frequently short-circuited, dis- 
charged to zero, left standing without 
charge, and has yet failed to show any 
inherent defects. 
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Large Water-Wheel Alternators. 

The Cliff Electrical Distributing 
Company of Niagara Falls has just 
placed an order with Allis-Chalmers 
Company for another 6,500-kilowatt 
12 000-volt, three-phase, twenty-five- 
eycle alternator. This makes the sixth 
of these large machines to be installed 
in this powerhouse. 

These alternators have been of par- 
ticular interest to the engineering pro- 
fession beeause of the unusual and pe- 
culiar features of their design and con- 
struction made necessary by the condi- 
ticus of operation. On account of the 
possibility, which is often present in 
hydrauliec-turbine installations, of the 


cibly illustrated. During adjustments 
to one of the turbine gates an accident 
happened which threw the governor out 
of operation and allowed the unit to 
run away. Although the maximum 
possible speed of 525 revolutions per 
minute was attained, neither the gen- 
erator or the turbine suffered accident. 
—___—_+--¢__—_ 
A Cable Forming Board. 

In order to make it easier for the 
electrical contractor who has never had 
any experience whatever with install- 
ing intercommunicating telephones, to 
install their interphones in an up-to- 
date manner, the Western Electric 
Company is furnishing full-sized dia- 
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6,500-KILOWATT WATER WHEEL. 


turbine running at excessive speed, it 
was necessary to construct the alterna- 
tors so that they would be safe under 
runaway conditions. 

The normal speed of these machines 
is 300 revolutions per minute, but they 
a `œ designed with an over-speed safety 
factor of seventy-five per cent which 
enables them to run safely at 525 rev- 
olutions per minute, which is about five 
times as great as that of machines of 
the same capacity when driven by 
steam engines. 

The value of taking these precau- 
tions and the success which attended 
these machines was recently very for- 


grams of cable forming boards. These 
diagrams enable the contractor to make 
cable forming boards for every variety 
of interphone sets. 

The advantage of forming the cable 
is apparent to all those experienced in 
telephone work, but until recently its 
Importance was not realized by the 
electrical contractor. Experience has 
shown that the very best plan to fol- 
low in cabling an interior telephone sys- 
tem is to form the cable at each tele- 
phone set so that each conductor or 
pair of conductors will be separated 
from the rest and sewed permanently 
into their respective places by the 


means of extra stout twine made espe- 
cially for the purpose. In this way ev- 
ery conductor is brought out of the ca- 
ble at its proper place and there can be 
no disarrangement of the conductors 
due to later handling. This reduces 
the likelihood of the conductors being 
crossed to a minimum. 

One of these diagrams, as furnished 
by the Company, is first glued up- 
on a board about one-half an inch 
thick and then the board is sawed 
along the edges of the diagram. This 
makes the board of the proper size for 
the different types of telephones noted 
on the diagram. At specified points, 
small nails are driven into the board 
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A COMPLETELY FORMED CABLE. 


Cable entering top of set has been formed and 
board is ready to be removed. 


and the wires are formed around the 
nails and sewed into place as indicated 
in the illustration. 

A completely formed cable, sewed as 
it should be, is shown herewith. The 
proper twine used for the purpose 18 
twelve strand linen, as this provides 
sufficient strength for allowing the 
stitches to be drawn up extremely tight 
without the chance of breaking the 
twine. When the cable is completed, 
it is lifted off the forming board and 18 
then of the proper size, so that the con- 
ductors come out of the proper places 
to attach directly to the correct termi- 
nals in the telephone sets. 
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GREAT BRITAIN. 
(Special Correspondence.) 


LONDON, DECEMBER 2.—The somewhat remarkable libel action 
which has been in progress during the past three weeks, concern- 
ing the experiment by the London County Council with the G. B. 
gurface-contact system, came to a close yesterday, a verdict being 
given for the patentees with $60,000 damages. Briefly, the point of 
the libel action was this: In 1907 the Council entered into an 
agreement with the owners of the G. B. system to install it in the 
Mile End Road on the basis of a royalty of $2,500 per mile if the 
experiment proved successful. According to the officers of the 
Council this $2,500 included technical advice and assistance on 
the part of the inventors, but the latter contended that it did not. 
Consequently the tramways department was left largely to its own 
devices in installing the system, and trouble inevitably followed. 
The present decision is being appealed against. 

After all the argument since July concerning the promotion of 
a bill by municipalities owning electricity works empowering them 
to wire premises for electric lighting. heating, etc., there is every 
probablity that one wll not be framed. In the first place it would 
be impossible for one council to promote a bill to confer powers 
upon all other councils; secondly, the spending of money for this 
purpose by those municipalities not directly concerned would al- 
most certainly be held to be illegal, and yet again, as the corpora- 
tions are not absolutely unanimous, the Municipal Electrical Asso- 
ciation—to which practically every municipality subscribes—could 
hardly undertake the task. It would seem, therefore, that a bill 
by the Board of Trade is the only alternative. It is clear that the 
matter is being regarded as of some importance by those outside 
the immediate claims of the controversy, for a public discussion of 
the question upon an impartial platform takes place in London next 
week. 

What is said to be the largest clock in the world is now in 
course of completion at Leicester. The clock in question is in- 
tended for the tower of a Liverpool insurance company’s Offices. 
Each of the four dials measures twenty-five feet and the minute 
hands measure fourteen feet long by three feet at the greatest 
width. The system of operation involves the use of a separate 
reciprocating slow-speed motor for rotating the hands, the time- 


keeping mechanism being distinct and having the movement under 


control every half minute. The dials will be electrically lighted. 

Those responsible for the maintenance of London streets have 
frequently encountered troubles due to explosions in electric light 
and telephone boxes from the accumulation of gas. In the case of 
the former, certain regulations are imposed in order to insure 
proper ventilation, but hitherto no such arrangements have been 
made for the Postoffice and National Telephone Company's street 
boxes. Efforts are now being made in this direction. 

The death has just occurred of Gustav Byng, chairman of the 
English General Electric Company. Mr. Byng, owing to bad health, 
has not been much before the electrical public of late years. He 
came from Germany to England when only eighteen years old and 
before 1880 commenced in the business which now finds occupation 
for some 8,000 workers. 

The feature of the notices relating to electrical bills in Par- 
liament next session is the number of applications for powers to 
adopt the trolley omnibus system of electric traction. 

In a discussion on street lighting at the Institution of Elec- 
trical Engineers last week, the suggestion was made that a stand- 
ard specification for street illumination should be drawn up. Some 
members, however, saw a difficulty in electrical engineers pro- 
ceeding alone in the matter, and thought it would be necessary to 
bring the gas engineers and architects into the consultation. It is 
clear that street lighting authorities will have to be urged to im- 
prove their standard of lighting in view of the changed conditions 
of street traffic. In many parts the standard is very little higher 
than it was in those days when mechanical traction was unknown. 

An important patent infringement action commences on Mon- 
day, in which the Marconi Company is proceeding against the own- 
ers of the Balsillie system. G. 


CONTINENTAL EUROPE. 
(Spectal Correspondence. ) 


Paris, DECEMBER 1.—Electric-furnaces for steel are used in- 
creasingly in Sweden and Norway. Near the hydraulic plant on 
the Trallhiittan fall there is being built a 2,500-horsepower furnace 
of Grönwall type. A prominent syndicate, the union of different 
iron interests, has devoted the sum of 250,000 crowns in order to 
make tests upon Swedish ores in this furnace so as to obtain va- 
rious data for steel production. The question is of special interest 
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in this country, owing to the abundance of water power. M. Lund- 
berg, a prominent official of the Swedish Copper Company, has al- 
ready built a 4,000-horsepower steel furnace of the same type, and 
expects to begin operating it soon. In Norway there is being erected 
a 4,000-horsepower electric-furnace plant for iron and steel, and it 
will be set running in about six months. 

There is some talk of having an exposition at Paris about 1920, 
but the matter is far from being decided. A move was made in 
this direction, however, by the Senate Commerce and Industry 
Committee, and it made a favorable report on the subject. The 
next step is to bring the matter before the Minister of Commerce. 

In Austria there will be erected the Afinger hydraulic plant 
for supplying current to a new electric railroad which is to be built 
in South Tyrol and known as the Talfer Railroad. The hydraulic 
plant will contain three turbine groups of 11,000-horsepower and 
one of 3,000-horsepower. It is also planned to build a plant lower 
down at Ravenstein which will have two groups of 8,000-horse- 
power and one of 2,500-horsepower. 

At Madrid has been formed the Maria Luisa Hydroelectric 
Company, for the purpose of erecting a turbine plant of some size. 
It will operate a power network in order to cover the region 
including the towns of Valenzuela, Calatrava and others. 

Wireless telegraphy to submarines is to be tried in France 
at the port of Cherbourg. Two of the submarines, the Prarial and 
Berthelot are equipped with apparatus, and have long masts which 
will always project out of water. Messages will be sent from 
the shore or from the vessels of the fleet. 

In Russia the municipality of Simferopol has awarded the 
franchise for electric lighting of the town and also for an electric 
tramway. I also note that an electric railroad is planned between 
Moscow and Obiraloff, taking in other towns in the region. 

The administration of the state railroads of Germany has 
lately decided to use electric traction on the Laubau-Kiénigszelt 
and the Dessau-Bitterfeld lines. A thirty-mile electric railroad is 
to be constructed between the towns of Wesel and Emmerich, ac- 
cording to the present project. It is stated that definite measures 
have been taken as regards the new subway line for Berlin which 
runs across town from north to south, and that the plans pre- 
sented by the Allgemeine Electricitiits Gesellschaft have been 
accepted. The probable cost of the work is $22,000,000. 

Attention is being given to improved methods of train light- 


‘ing on the Belgian railroad lines near Antwerp, and a concourse 


will be opened for such apparatus for use upon passenger cars. 
The tramway system of Ghent is to be increased by a new line. 
It is to connect the South railroad depot with the St. Pierre depot. 
The railroad company is also planning to build other lines before 
long. An electric plant is to be erected in the town of Deventer, 
Holland, and the Municipal Council has allowed a subsidy for its 
construction. 

Electric locomotives for the new Létschberg line in Switzer- 
land are now being constructed by two of the leading electrical 
firms. One of each will be used in order to establish various 
data in order to serve as a basis for laying out the whole system. 
Trials of the new locomotives will be made upon the part of the 
railroad line extending from Spiez, on tne southern shore of Lake 
Thun, to Frutigen, and the Bernese Alps Railroad Company is now 
taking measures to equip this section so that it will be ready to 
operate with the electric locomotives before Jong. A. DE C. 


CANADA. 
(Special Correspondence. ) 


OTTAWA, ONT., DECEMBER 10.—Preliminary figures of the 
Light, Heat & Power Company, of Kingston, Ont., show a surplus 
of revenue over expenditure, in connection with plant on this 
year’s business, of $12,000. 

The London Electric Company, of London, Ont., has announced 
its intention of cutting rates to meet any reduction made by the 
Hydro-Electric Commission. The Company has refused the offer 
of the City to purchase the Company’s plant for the sum of $100,- 
000. 

It is stated that the Shawinigan Water & Power Company 
is about to fesue $500,000 of new common stock, and that instead 
of it going to shareholders, it will be all taken up by the interests 
connected with the Montreal Light, Heat & Power Company. When 
this transaction is consummated, it will unite the destinies of 
the two concerns more closely than ever, . 

It is expected that the water will be turned into the flumes 
of the Sherbrooke Power & Railway Company’s plant on Decem- 
Only small matters have to be adjusted. The wheels 
and switchboards are in place, and the Company will be generating 
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power in its own plant by the first of the New Year. The trans- 
mission line to Capelton is about completed, so that there will be 
no delay when the word is given to turn on the power. 

Final steps towards the construction of an electric railway 
‘between Niagara Falls, Welland and Dunnville are now being 
taken. The officials and directors of the proposed road, at a meet- 
ing recently held in Welland, Ont., decided to go ahead with the 
construction as soon as possible. A provincial charter has been 
secured and franchises from the towns, townships and cities, 
through which the road will pass, will now be sought for, and 
when these are secured, the construction work will at once be 
started. It is expected that the line will be in operation by the 
middle of next Summer. 

Speaking to the County Council of Middlesex, Ont., Hon. Adam 
Beck, the minister of power for Ontario, announced a government 
plan for supplying electric power to farmers. Low-tension wires 
are to be erected to radiate thirty miles from power centers. As 
a group consisting of at least twenty farmers can now go to the 
council of the county, and have a telephone line erected, paying 
ror it on the same basis as is done in the case of local improve- 
ment, so will the Ontario Government now foster and promote 
power lines. In a sense, the Government will be but the financial 
agents of the farmers. The Government will erect low-tension 
lines, said the minister, which the farmers will pay for at the rate 
of four per cent on the investment. retiring the indebtedness at 
the end of fifteen or twenty years, in the same manner as in re- 
tiring debentures. W. 


COMMISSION NEWS FROM NEW JERSEY. 


(Special Correspondence.) 


In the complaint made by the Acacia Lodge No. 20, of Dover, 
N. J., against the Dover Electric Light Company, the questions 
were raised as to whether a minimum charge was legal and as to 
whether this minimum charge could be based on candlepower. 
Both questions were answered in the affirmative by the Board. 
Two questions, however, remained for consideration, these being, 
(1) in regard to the extent to which the right to make this mini- 
mum charge is affected by the Company's agreement with the City, 
and (2) whether the charge is reasonable in amount. 

The Board, in the matter of the application of the Wildwood 
& Delaware Bay Short Line Railroad Company, approved the is- 
suance, sale and delivery of $500.000 capital stock and $562,500 
bonds for extensions and construction work. 

The Board recently received an inquiry from the City Clerk 
of Ventnor City asking whether, under the public utilities act, a 
telephone company seeking a franchise is restricted from furnish- 
ing free telephone service at public buildings, such as fire house, 
city hall, police department and public schools. The act recites 
that no public-utility company shall give, grant or bestow upon any 
local, municipal or county official any discrimination, gratuity or 
free service whatsoever. The Board requested an opinion from 
the Attorney Geueral as to whether furnishing free telephone serv- 
ice at public buildings would conflict with this provision of the 
law. The Attorney General has advised the Board that: “The lan- 
guage of the statute quoted has regard merely to such discrimina- 
tion, gratuity or free service as may be granted, or bestowed upon 
the class of officials described by its terms. The discrimination 
and gratuity forbidden is purely personal in its scope. In my opin- 
ion this provision of the act would not prevent the granting of a 
franchise to a telephone company by a municipality when, by the 
terms of the franchise, free service was to be furnished the fire- 
house, city hall and other public departments within the confines 
of the municipality. Such free service might well be one of the 
moving considerations in the granting of the franchise, and does 
not, in my opinion. fall within the evil which the statute just 
quoted sought to eliminate.” 


COMMISSION NEWS FROM NEW YORK. 


(Special Correspondence.) 


The application of the North Shore Electric Light & Power 
Company for a rehearing on its application for permission to exer- 
cise franchises received from the towns of Brookhaven and Smith- 
town, Suffolk County. were heard early this week. The original 
application of the Company was denied because of an existing com- 
pany at Port Jefferson. The North Shore Company now claims that 
the existing company has not kept fatth with the Commission in 
rehabilitating its plant and improving its service so that the public 
is properly served, and asks that the new company be allowed to 
enter the field at Port Jefferson. 

The application of the receivers of the Hudson River Electric 
Company for permission to operate under a franchise granted for 
public lighting in the village of South Glens Falls was also heard. 
The application was vigorously resisted by companies now exist- 
ing at South Glens Falls. The application of the Port Jefferson 
Electric Light Company for authority to issue $30,000 in bonds was 
also heard. 

An adjourned hearing was held upon the complaint of ihe 
Board of Aldermen and various civic organizations, in the various 
boroughs, against the New York Telephone Company as to the ten- 
cent toll rate charged between different boroughs of the city. 

The Commission has heard the application of the Hoosack 


Vol. 57—No. 25 


River Electric Light & Power Company for authority to exercise 
franchises granted to it in the town of Pittstown, Rensselaer County, 
for the furnishing of electric lighting to the unincorporated village 
of Johnsonville, and for permission to issue $2,000 in additional cap- 
ital stock. The Commission reserved its decision. 


COMMISSION NEWS FROM WISCONSIN. 


(Special Correspondence.) 


The Commission has handed down its decision in the case of 
Harrington et al vs. The Milwaukee Electric Railway and Light 
Company. This case involved the reasonableness of electric power 
rates for charging electric automobiles. The petitioner declared 
that the rates charged by the Company, which consisted of a mini- 
mum charge of $5.00 per month and a current charge of eight cents 
for the first 100 kilowatt-hours: six cents for the second 100 kilo- 
watt-hours: five cents for the third 100 kilowatt-hours: four cents for 
the next 300 kilowatt-hours: and three cents for all current con- 
sumed over and above 600 kilowatt-hours; were excessive and un 
reasonable. It appeared that the petitioner had a mercury recti- 
fier of about six-kilowatt capacity used in transforming alternating 
current to direct current for charging an automobile of about 
two and one-half horsepower capacity, and that the company had 
based its minimum bill on the rectifier capacity. It also appeared 
that current was used but sparingly by the petitioner in the winter 
months. The Commission called attention to the fact that the 
charging of automobiles is a service usually furnished when the 
demand on the central station is light: that many companies have 
accorded this load special rates: that this special rate consider- 
ation is sound and in keeping with the principles of cost of serv- 
ice extensively commented upon by the Commission in previous 
decisions. The Commission noted that subsequent to the filing 
of this complaint the company had filed certain optional rates 
designed to give concessions to off-peak users. These optional 
rates were described as “off peak” and “ten to seven” schedules. 
The Commission held that in view of the cost analysis made of the 
operating expenses of the Company, and in view of the optional 
rates now in force, and in view of the situation as a whole it did 
not feel justified in ordering any changes in the rates complained 
of at this time and the petition was dismissed. 

The Greenwood Municipal Electric Lighting Plant petitioned 
the Commission to be allowed to put into effect a minimum bill 
of forty cents per month per consumer in addition to its present 
schedule of rates. The Commission granted the petition and 
called attention to the fact that there are certain expenses in- 
curred by an electric utility which may be called “consumer” ex- 
penses and are incurred because of the utilities’ readiness to 
furnish current to the consumer, irrespective of whether or not 
he actually uses current every month. A table was prepared 
showing the average consumer expenses of all the electric com- 
panies in the state in cities of less than 10,000 population. 

ITEMS. 

Maintenance of meters ... 0... ccc ce ce te ee eee ee tee e eee 


Customers’ premises e@xpenses....... 0.0.00 cece ee eee eee 34 
Collection expense8S 66. cows see deta Peewee OREN ies Chee Eee a 
Interest on meters and services at 7 per cent on $l4......--- a 
Depreciation on meters and services at 7 per cent on $14..... JN 

Total cevovewbe wire dbu Mak chee ews Suen chaste eeek ee eRe $3.55 


The above table and an analysis of the Company's operating 
expenses showed that the consumer expenses would amount tO 
about thirty-two cents per month in this particular case. Adding 
to this figure the average value of the current used by the smallest 
consumers who would be affected by the minimum made it evident 
that a forty-cent minimum would not be excessive or unreasonable 


INTERSTATE COMMERCE COMMISSION NEWS. 


(Special Correspondence.) 


Just what will be the outcome of the hearing recently held 
hy the Interstate Commerce Commission in the matter of the 
application of the act to regulate commerce as amended, in 80 far 
as it relates to the regulation of telegraph and telephone con: 
panies is yet to be learned. At the hearing held last week the 
following subjects were discussed: (1) What telegraph and tele. 
phone companies are subject to the act to regulate commerce. 
(2) May telegraph and telephone companies subject to the act 
issue franks entitling to free interstate service, or may they grant 
free interstate service, and if so, to what extent? (2) Are tel 
graph and telephone companies subject to the act required to file 
their tariffs of charges under the sixth section?, (4) Do Sections 
2 and 3 of the act, forbidding rebates and undue preference. apply 
to telegraph and telephone companies? 

Under the provisions of the first question it was suggested 
that the following questions might arise, taking the following state- 
ments as a basis of thought; namely, that by a state company 18 
meant one whose lines are located entirely within one state. 
and by an interstate company, one whose lines extend from ê 
point in one state to a point in another. This being granted. then 
the following questions arise: First, if a state company receives 
a message at a point within the state, for transmission to a point 


. without the state, which it transmits over its lines to another 


point within the state, and there delivers to an interstate company 
for transmission to des ination, is the state company, by virtue 


Fe S 


Ls on CO 


eo S| if ap vs 


a e en ë at 


E 

E- 
zæ 
oe 


December 17, 1910 


of its participation in this transaction, made subject to the act? 
And, secondly, take the case where a state company and an inter- 
state company have switchboard connection. If ihe two lines are 
connected so that a person within a state talks with a person at 
a point without the state, or so that a message is transmitted 
directly from a point within the state to a point without the state, 
does that amount to interstate commerce which brings the inter- 
state company within the scope of the act? 

The session of the Commission, as was distinctly stated in 
the call, was not held for the purpose of determining the status 
of any particular company, but was for the purpose of having a 
friendly discussion of the many points involved. Among those 
present at the meeting were D. J. Cable, for the telephone asso- 
ciations; R. H. Overbaugh, for the Postal Telegraph and Cable 
Company; Hunt Chipley, of New York, representing the American 
Telegraph and Telephone Company; Rush Taggart, of the Western 
Union; S. H. Moore, of the Bell Telephone Company, of Pennsyl- 
vania; Frank H. Wood, National Independent Telephone Associa- 
tion: W. D. McLain, United Wireless: John Bottomley. vice-presi- 
dent of the Marconi System; J. C. Jones, of the Keystone Tele- 
graph and Telephone Company of Philadelphia: H. Lee Sellers, of 
the Telepost Company: H. L. Reber, of the Kinlock Telephone 
System; F. B. Travis, representing the French Cable Company 
and the United States and Hayti Telegraph Cabie Company, and 
N. Koenigsberg, for the National News Association. 

Opinions expressed indicated that it was the evident intention 
of Congress to subject these companies to the operation of the 
act: but a determined effort was made by the representatives of 
the Bell Telephone Company and the Western Union Telegraph 
Company to prove that those companies were outside of the pur- 
view of the sixth section relating to the filing of tariff rates by the 
- companies. 

As to the giving of franks and passes, the telegraph com- 
panies argued that they were in the same position as the rail- 
roads, and that the exchange of such courtesies were only to be 
extended to the employees of the companies. 

The first speaker was Rush Taggart, who stated that in his 
opinion Section 1 of the act applied to all telephone and telegraph 
companies. 

It was his contention that the intent of Congress as to free 
transportation and the issuance of franks shows that the telegraph 
and telephone companies should be brought within the powers of 
the limitation of the act, for, as we read it, it shows there was an 
intention on the part of Congress to include franks and passes 
and issue regulations for their use, such now appears in the case 
of the railroads. The intent of Congress was evidently to prevent 
free service except for an interchange of such courtesies between 
common carriers and the certain classes specified in Section 1. 

In so far as the term “transportation” is concerned, he took 
the position that the telegraph and telephone companies are not 
common carriers. 

Commissioner Clark said that. according to the contentions 
presented by Mr. Taggart, rates could be changed without notice, 
and that a man could be charged a certain price for a certain 
service on One occasion, and then, on a moment's notice, the rates 
could be changed, and a new charge could be made to another 
man for the same service, and that the rates could be juggled with 
to suit the companies, without any restraint whatever. 

Commissioner Prouty took the position that if the companies 
are exempt from the provisions of Section 6 of the act. then they 
would be exempt from all suspensions of rates, and that he could 
not see how the companies could avoid the application of Section 
6, if the other sections of the act are applicable. 

Hunt Chipley took the position that it would be impossible to 
publish lists of the rates charged by the company at every one 
of its stations. A station is a telephone located on a man’s desk 
or in his home. At present there are 5,000,000 such stations; 
and that there are 1,429,000 different rates: in addition to this 
there are 53,460 telephone tolls, 2.477.812 block stations, and in 
each block is contained about 500 square miles of territory and 
13,707,898 section rates. 

N. Koenigsberg, representing the National News Assotiation, 
asked that there should be the broadest possible application of the 
law in so far as it was made applicable to the telephone and 
telegraph companies. He said that his association alone was 
spending not less than a quarter of . million doilars a year for 
the use of the wires of these companies. 

While he did not want to appear as making any complaint. 
he stated that it appeared to be very desirable the law should 
be enforced, in the matter of giving preferential rates, as it is 
undoubtedly a fact that preferential rates have been given and 
that rebates have been granted to large users of the wires. He 
also suggested that the Commission might make it possible for 
the large users to have access to the rates of the wire companies 
and so make the contracts with all large users accessible. 

D. J. Cable spoke in the interest of the Ohio Telephone Asso- 
ciation, taking the position that messages originating at minor 
stations may be transmitted beyond the confines of a state under 
toll contracts, in which case the minor company simply becomes 
& leased wire for the time being. It would, therefore, be an in- 
re to compel the lesser companies to file schedules of their 
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LIGHTING AND POWER. 


(Npecial Correspondence.) 

MORRISONVILLE, ILL.—The Morrisonville Electric Company 
has certified to an increase in capital stock, raising the amount 
from $6,000 to $15,000. Z. 

STREATOR, ILL.—The City Council has named a committee 
to investigate the possibilities of the decorative street lighting sys- 
tems. Z. 

TOLEDO, O.—E. P. and A. R. Badger have been granted an 
electric light franchise by the Toledo City Council, and the Council 
has contracted for street lighting for ten years. l 

MENDHAM, N. J.—Following the agitation regarding franchises 
it has been announced that the city is to be illuminated by elec- 
tricity. Power will be furnished by the Bernards Water Company. 

TAYLORVILLE, ILL.—The Taylorville Retail Merchants Asso- 
ciation has offered to install sixteen ornamental lamp standards 
with tungsten clusters about the city square if the City will supply 
current. | Z. 

BEAVER DAM, WIS.—The Horicon Light and Power Company 
of Beaver Dam was incorporated with a capital of $10,000. The 
Company is formed for the purpose of establishing an electric light 
plant at Horicon. 

HARTFORD CITY, IND.—Plans are being made for the erection 
of a new stone and brick structure for the Hartford City Lighting 
Company. The Company proposes to equip the house with $35.000 
worth of new machinery and apparatus. S. 

DAHLONEGA, GA.—The Cedar Mountain Land Company will 
establish an electric lighting plant to furnish illumination for hotels, 
cottages, etc. H. R. Robertson, 727 Candler Building, Atlanta, Ga., 
is secretary and general manager of the Company. B. 

VIRGINIA, MINN.—The school board has provided for the in- 
stallation of an electric light plant in the high-school building 
here. Two gasoline engines driving seventy-five-kilowatt genera- 
tors are to be put in the basement of the building. 

BAYFIELD, WIS.—The Board of Water and Light Commis- 
sioners has completed plans for the building of a new and mod- 
ern boiler house for the municipal water and light plant. The 
improvement, to be made next spring, will cost about $8,000. 

ASHLAND, PA.—The work of installing the machinery in the 
newly erected power plant of the Locust Spring colliery at Locust 
Gap is under way. It is expected that the collieries between 
Locust Dale and Mt. Carmel will be operated by electricity by the 
first of the year. 

CHARLTON, MASS.—Plans have been prepared for an elec- 
tric generating plant to be installed at the Masonic Home at 
Overlook, Charlton. The plant will supply heat and also current 
for power and lighting. All machinery in the laundry is to be 
electrically driven. : 

BRAZIL, IND.—The City Council is considering a plan for the 
construction and equipment of a municipal electric light plant. 
The City owns and operates a water plant very successfully and 
this has prompted the city authorities to build a light plant for 
the city. G. C. Catterman is city engineer. S. 

PRINCEVILLE, ILL.—The Elmwood Electric Light Company 
of Elmwood, Ill., of which E. L. Brown is general manager, and 
which will light the village, expects to have the improved service 
from the plant at Elmwood in operation by March 1. Improve- 
ments are to be made at the Elmwood plant. Z. 

BLUFFTON, IND.—The City Council announces that it is in 
the market for the purchase of an engine for the municipal electric 
light plant. The capacity of the present engine in use is not suf- 
ficient for the load and the installation of a new unit has become 
a necessity. Other equipment will also be added. 


COLUMBUS, KANS.—The Empire District Electric Company, 
Which is a Henry L. Doherty Company operating in Joplin, 
Webb City, Cartersville, Mo., and Galena, Kans., has taken over 
the Columbus Electric Company of this city. The Empire Company 
will connect to the new plant at Riverton, Kans. 


NEW MILFORD, CONN.—The improvements which have been 
in progress during the summer and fall on the plant of the New 
Milford Electric Lighting Company at Little Falls are now prac- 
tically completed. Two 200-kilowatt alternating-current genera- 
tors driven by water turbines have been installed. 


CLEVELAND, O.—The Perry-Payne Company has taken out 
the permit for the construction of the big power plant on Oregon 
Avenue. It is estimated that $80,000 will be expended in the build- 
ing, which is mushroom construction of concrete. The building 
will cover ground 135 by 87 feet and will be five stories in height. 


LINTON, IND.—An injunction suit has been brought against 
the City, Council to prevent the selling of the electric light plant 
belonging to the City. The City constructed the plant ten years 
ago and then leased it. The term of the lease expires March 1, 
1911, and the City Council deems it advisable to sell the plant 
rather than expend a large sum for repairs and new machines. S. 

CHARLOTTE, N. C.—The Southern Power Company has pur- 
chased the property and franchises of the Charlotte Consolidated 
Construction Company, embracing the local street car lines with 
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twenty-six miles of trackage, gas and electric lighting system. No 
price was given out, but it is said to be in the neighborhood of 
$1,000,000. The local plant which was purchased was capitalized at 
$1,475,000. B. 

MEXICO CITY, MEX.—The Compania Irrigadora de Santa Ma- 
ria, headed by Emilio Pardo, ex-minister to Belgium, as president, 
and Indalecio Sanchez Gavito, Jr., as secretary, will construct irri- 
gation works on the River Apatlaco in the State of Morelos. It 
will also build a hydroelectric plant to furnish light and power to 
neighboring towns, and will construct a branch railway to the 
National lines. 

EUGENE, ORE.—The Northwestern Corporation, which owns 
the Eugene gas plant and the electric plant at Springfield, which 
supplies Eugene with light and power, will soon begin the erection 
of a large brick building at Springfield to house the plant, which 
is now located in a flimsy wooden building. The new building will 
be 50 by 128 feet, three stories high, and the cost of the entire 
plant will be about $350,000. 

KANSAS, ILL.—The village board accepted the proposition 
of the Central Illinois Public Service Company of Mattoon to pur- 
chase the lighting plant owned by the village. After improvements 
are made the plant will be operated independently until next year 
when it is planned to build an interurban railway line from Charles- 
ton, through Kansas, to Paris after which time the village will be 
lighted from the central plant. Z. 

EL PASO, TEX.—The Electric Railway Company of El Paso 
has under consideration the construction of electric transmission 
lines from its power plant down the valley of the Rio Grande for 
the purpose of providing energy for the operation of irrigation 
pumping plants and various other industrial enterprises. The val- 
ley section is settling up rapidly with farmers who are installing 
irrigation systems for watering their land. D. 


JOLIET, ILI.—The Illinois Valley Gas & Electric Company, 
a subsidiary of the Economy Light & Power Company, has pur- 
chased the plants of the Lacon Electric Company at Lacon and the 
Henry Light & Power Company of Henry. The Lacon plant in 
addition to supplying power for that village also supplies Sparland 
two miles away. As Henry is but nine miles from Lacon all three 
will be supplied from a plant at or near Lacon. Z. 


SAN FRANCISCO, CAL.—H. M. Byllesby & Company of Chicago 
and New York, have entered the gas and electric light and power 
field of north and central California. They have filed articles of 
incorporation at San Francisco of the Western States Gas & Elec- 
tric Company, with a capital of $15,000,000, of which $10.000,000 is 
preferred stock. The Company will immediately take over the 
Stockton Gas & Electric Company and the Richmond Electric Com- 
pany in Contra Costa County. 

WALLA WALLA, WASH.—The power line which the Pacific 
Power and Light Company plans to build into the Freewater 
country to tap 12,000 acres will probably be extended, and Man- 
ager W. B. Forshay says that there is every probability that it will 
tap 40,000 to 50,000 acres. Farmers of the Freewater section have 
signed for 200 horsepower and now those in the neighborhood of 
Vincent want it extended several miles, making the line about 
twelve miles long. 

ALBANY, N. Y.—Plans have been approved for the new power 
house which is to supply light and heat to the capitol and state 
education buildings here. The boiler room will be of sufficient 
size to contain five engines and dynamos of 1,700-kilowatt capacity. 
At present only eight boilers and four engines and dynamos will 
be installed. The new building will cost about $500,000. Specifica- 
tions as now drawn up require that work on the plant shell be fin- 
ished by November 1, 1911. 

SONORA, CAL.—The National Park Electric Company has 
filed a complaint in the Superior Court in Tuolumne County against 
the city and county of San Francisco, to restrain it from diverting 
10,000 miner’s inches of water immediately above the plaintiff's 
point of diversion near the Yosemite National Park boundary. The 
company claims a flow of 25,000 inches in Toulumne River and if 
San Francisco is allowed to divert her claim of 10,000, the plain- 
tiffs will, it is claimed, be wholly deprived of their rights regard- 
ing the use of water. A. 

JACKSON, GA.—The Central Georgia Power Company, of Ma- 
con. Ga., has just completed a $3,000,000 hydroelectric power plant 
across the Ocmulgee River, eight miles from Jackson. The dam is 
100 feet high and 1,400 feet long, being built of concrete, and was 
completed after two years of work. during which time from 300 to 
500 men were employed both night and day. The immense plant 
will generate a minimum of 18,500 and a maximum of 22,500 elec- 
tric horsepower. The dam was built by Lane Brothers, of Alta- 
vista, Va. I. 

TOLEDO, O.—An effort will be made to secure cheaper light- 
ing in Toledo, within a short time. The price of electric lighting 
was fixed nearly five years ago, and the five year term will expire 
in January. Under the present contract the maximum rate fixed 
bv council was nine cents per kilowatt hour, and this rate has been 
charged to all private consumers, except where consumption is light 
when a flat rate of $1.00 per month is charged. The County gets a 
rate of 3.75 cents per killowatt hour, and manufacturing concerns 
in many cases are charged as low as 3.50 cents. H. 
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ELEOTRIO RAILWAYS. 
(Special Correspondence.) 


DONALDSONVILLE, LA.—The La Fourche Valley & Gulf Rail- 
road Company will construct an electric line here. 


DENVER, COLO.—The Del Norte & Pagosa Railway Company 
has been incorporated by Whitney Newton, James Q. Newton and 
Edmund F. Richardson. The capital is $50,000. 


WEBSTER CITY, IOWA.—The Fort Dodge, Des Moines & 
Southern Interurban has taken possession of the Crooked Creek 
line running between this -city and Lehigh. It was not expected 
to be transferred until January 1. 


PHOENIX, ARIZ.—An interurban electric railway will be con- 
structed between Phoenix and the suburb of Glendale by S. H. 
Mitchell and associates. The survey was finished recently and 
most of the right of way has been obtained. D 


WHITEWATER, WIS.—A franchise has been granted to the 
Badger Electric Railway & Lighting Company for an electric road 
through Heart Prairie, Elkhorn and Springfield to Geneva, con- 
struction on which will be started next summer. C. 


AUGUSTA, GA.—The Augusta Railway & Electric Company, of 
which James U. Jackson is vice-president, is asking for a charter to 
extend its line of road to the city wharf on the Savannah River 
and it is locally reported that other extensions are in contempla- 
tion. B. 


GREENVILLE, TEX.—S. A. Price and associates, who ar 
constructing an electric street railway system here, have pur. 
chased a site for the proposed car barn which they will erect. lt 
will be of brick. The new system will probably be placed in oper- 
ation some time in January. 


SPRINGFIELD, ILL.—Representatives of the stockholders of 
the Sangamon Valley Interurban Railway Company met at Hills- 
boro and decided to make plans for constructing the road between 
Hillsboro and Springfield. A short line is now operated between 
the.court house and railroad depot in Hillsboro. Z. 


GADSDEN, ALA.—Louis Hart, owner of the Bellevue Hotel, 
summer resort located on Lookout Mountain. for the past year 
engaged in effecting the organization of a company to build a rail- 
road up the mountain, has stated in Gadsden that he has the capital 
stock, $50,000, subscribed and that the company would probably be 
formed within a few weeks. Mr. Hart expects to have his electric 
road in operation next summer. B. 


TEXAS CITY. TEX.—The Texas City Traction Company has 
purchased 400 tons of fifty-two-pound rails for its proposed elec- 
tric railway system here. Grading will soon be started. In addi- 
tion to traversing the principal streets of the town the proposed 
system will run to the towns of Nadeau and La Marque and from 
the latter place to a connection with the Galveston-Houston inter- 
urban electric line. Fordyce Ridley of Galveston is promoter of 
the project. 


SAN ANGELO, TEX.—The San Angelo National Bank has filed 
foreclosure proceedings against the San Angelo Street Railway 
Company and a date for the sale of the property will be fixed by 
the court. The electric railway system of the company is valued 
at about $85,000. Two groups of men contemplate bidding on the 
property when the sale is made. It is stated that whichever Syn- 
dicate buys it will make important extensions and improvements. 


PORTER, IND.—F. J. Meyer, representing the South Shore 
Electric Railway, has secured a franchise from the town board to 
build an electric line from Porter to the South Shore main line. 
Ever since Chesterton took up the electric lighting proposition it 
has had trouble, and this has developed into a war between the 
Geist interests and the South Shore people. Mr. Meyer and the 
South Shore wishes to prevent the Geist interests from building thelr 
proposed interurban line. 


GALVESTON, TEX.—The rogh plans for the proposed ter- 
minal station of the Galveston-Houston Interurban Railway Com: 
pany at Galveston were recently finished and the drawings Will 
be finished early in January. It is announced by M. M. Phinney, 
representative of the Stone-Webster intersts of Boston, Mass.. 
which are constructing the railway, that the erection of the new 
terminal station here will be started soon after the plans are fin- 
ished and approved. Nearly thirty miles of track of the new line 
are finished. D 


SPRINGFIELD, ILL.—Plans for the building of the line by the 
recently incorporated Springfield & Central Illinois Traction Con- 
pany are detailed by President Isaac A. Smith. The main line. 
it is proposed, will run from Springfield, through Pawnee. Mor- 
risonville, Hillsboro, Coffeen, Durley, Greenville, Carlyle, Hoffman 
and Centralia, a distance of 110 miles. A branch will run from 
Greenville to Old Ripley, Alhambra, Edwardsville, Granite City 
and to East St. Louis and St. Louis. Another will run from Coffeen 
to Vandalia, Kinmundy, Louisville, Sailor Springs and Olney to 
Mt. Carmel, the total line will be about 300 miles long. but it is not 
expected to complete at first more than the line from Springfield 
to Centralia and Greenville to East St Louis. Cost for the Spring: 
field-Centralia lines is estimated at $2.350,000. Officers of the 
company are: President, Isaac N. Smith; vice-president Georre 
W. White: secretary, J. W. Guilett; and N. E. McMillan, treasurer. 
All the officers’ with one exception, are of St. Louis. Z. 
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December 17, 1910 


TELEPHONE AND TELEGRAPH. 
(Special Correspondence. ) 

QUANAH, TEX.—The Southwestern Telephone Company will 
expend about $12,000 for improvements at this point. P. 

NARDIN, OKLA.—The Peoples Mutual Telephone Company 
has been incorporated with a capital stock of $5,000. P. 

INDIANAPOLIS, IND.—The Central Union Telephone Company 
is building two new exchange buildings and equipments in this 
city. S. 

MARSHALLTOWN, IOWA.—The Merchants, Mechanics & 
Farmers’ Telephone Company will install an automatic exchange 
at this point. C. 

BLOOMING PRAIRIE, MINN.—The Blooming Prairie Farmers 
& Merchants Telephone Company has purchased the Steele County 
Telephone Company. P. 

LANSING, MICH.—The London Hydro-Electric Company of 
Traverse City has filed articles of incorporation with the secretary 
of state. The company is incorporated at $50,000. 

TERRE HAUTE, IND.—From a division point in this city the 
Big Four Railroad is operating 1,245 miles of its system by special 
telephone service and the service is most satisfactory. 


HARRISBURG, IDAHO.—The Harrisburg Telephone Company 


has been incorporated with a capital of $10,000. The incorporators 


are Frank Finney, E. L. Gallagher, L. D. George and A. Bolander. 


BAY MINETTE, ALA.—The Southern Bell Telephone & Tele- 
graph Company, the main office of which is at Atlanta, Ga., will 
build a telephone line from Bay Minette to Fairhope, Ala., via Staple- 
ton and Bromley. 

LEMMON, S. D.—A farmers’ co-operative telephone company 
is being organized for the purpose of building a line south from 
Heetinger, N. D., through Bison and other towns in that part of the 
state. Most of the towns affected are off the railroad. 


APPLETON, WIS.—It has been announced that the head- 
quarters of the Green Bay district of the Wisconsin Telephone 
Company will be changed from Green Bay to Appleton. A build- 
ing to cost between $75,000 and $100,000 will be erected. 


MARYSVILLE, O.—The Citizens’ Telephone Company, of Dela- 
ware, has sold its Ostrander exchange to the Ostrander Telephone 
Company, which was operating a competing system. The exchange 
which the Citizens’ Company has been operating at Warrensburg, 
is to be abolished. 

_ MARION, ALA.—By the completion of a line extending sixteen 
miles southeast from Marion, another line has been added to Perry 
County's network of farmers’ telephones. This line covers a fine 
stretch of farming property, crossing the Cahaba River at Fikes 
Ferry and extending along the river from Felix to Radford. I. 


ELECTRICAL SECURITIES. 


The President’s message seemed to have very little in it 
which was of such a nature as to cause marked variation in prices. 
There was no new programme set forth and no unexpected situa- 
The principal item of interest, and the one 
thing which had the greatest effect on the market was the de- 
cision of the United States Circuit Court in the matter of the 
Temple Iron Company. The court sustained the contention that 
the Company is an illegal corporation, but absolves the roads from 
a charge of conspiracy and violation of the interstate commerce 
law. Stocks of the coal roads were buoyant after the receipt of 
the decision, Reading, Lehigh Valley and Erie showing very ap- 
preciable net advances for the week. 


DIVIDENDS. 


Butte Electric & Power Company; common quarterly dividend 
of one and tnree-‘ourths per cent, payable January 3. 

Niagara Falls Power Company; regular quarterly dividend of 
$2 per share, payable January 16 to stock of record January 2. 

Western Electric Company: an extra dividend of two per cent, 
payable December 31 to stock of record December 24. In addi- 
tion the Company has declared a dividend of one and one-third 
per cent for two months ended December 1, payable December 31 
to stock of record December 24. The Company is changing its 
fiscal year which ends November 30 to correspond with the cal- 
endar year, and the one and one-third per cent is at the regular 
eight per cent per annum rate, and was declared to bring this 
year’s dividend distribution up to January 1. Previous extra dís- 
tributions were stock dividends in 1906, 1903 and 1902. 


CLOSING BID PRICES FOR ELECTRICAL SECURITIES ON THE LEADING EX- 
CHANGES AS COMPARED WITH THE PREVIOUS WEEK. 


NEW YORK. 

Allis-Chalmers COMMON, coh eeu ena e waka deeds ey sas ees BA avi peri 
Allis-Chalmers prėéferred scoisiresoierrerei eniste t eei wees 28% 24 
Amalgamated CODDEP: morresse eena a ea Bie be ata raae EnS 645 64% 
American Tel! & Cable iso .2s esta cds ook CNG 4 dete Te we ee es 78 78 
paein Tek Be Toliare hat na lie ows 4a eee awa es Rem AE 141% 140 
rooklyn Rapid Transit...............cceeecccceccseeceeeees 74% 7 
Seneral Electric occ osc a aed ooh does Ne rn ee ee 154 1 
Tycrborough-Metropolitan common ...... Ped asad id test E be cere 19% 18% 
Ki erborough-Metropolitan preferred ...........ccceeeceeeees 54 51% 

ngs County Electric.........esessssesassssssesersereessose 123 123 


ckay Companies (Postal Tel. and Cables) common...... 87% 87% 
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Mackay Companies (Postal Tel. and Cables referred...... 
Manhattan Elevated ........c ccc cece ceccee : ners ee isa 137 
Metropolitan Street Railway......... ccc cece cece ence cee c eens °18 *18 
New York & New Jersey Telephone.........-....0.eceeeees 103 103 
Pacific Tel Velie ic sas Hoo S552 e He Coe we 85 ba eew Se Ree ees 43% 42 
U: Sx -Steel COMMON: 65 620s iene aid Sosa eee ees ok ewe 735% 73% 
U. S. Steel preferred os ac05 6-23 eee ed Be Saas ween eRe 116 115% 
Western Unión. 6 a5 635 bee esrus 6G Wohl Se ed his SOs eae 71 70% 
Westinghouse COMMON ...... ec eee eee ce tn cere cee nett eeeeenee 67 65% 
Westinghouse preferred ........ccsssesesessssesrovesessseres 120 120 
*Last price quoted. 
BOSTON. 
Dec. 12. Dec. 5. 
American Tel. & Tel...........0...00- Dito Siesta cele ae tee 141% 139% 
Edison Elec. TlNuminating. .......... ccc cece cree cc et eure ctee 280 278 
General Tele@ctric sds hed ho hs tae eh Se Oa BEA Gs owt ee 154 151 
Massachusetts Electric COMMON......... cee eee cece eee e ee nees 18 17% 
Massachusetts Electric preferred... .......c cece eee eee c een eeene 84% 85 
New England Telephone.............. cee nee s entre tenn neees 138 138% 
Western Tel. & Tel. COMMON............ cee cece ee eee ee eeee 16 16% 
Western Tel. & Tel. preferred......... cece cece cece eee eeeas 86 90 
PHILADELPHIA. Dec. 12. Dec. 5. 
American Railways <4 csc 0i Sess Ve ee ei Retin eteeieeeee unas 42% 42% 
Electric Company of AmMePica....... ccc cece reece reese nnaeee 1156 11% 
Electric Storage Battery COMMOMN.......... ccc eee eerece 48 47 
Electric Storage Battery preferred............ccc ee eeeeereees 48 47 
Philadelphia Electric .....-... ccc cece cece eer tee et toe eeneces 15% 15% 
Philadelphia Rapid Transit.......... cece e cere cence rece cence 18% 17% 
Philadelphia Traction ......... csc ee cece reece eee cent eesanens 83 83 
Union Traction .....c.0cc ccc ccs e asc enccccn en sceerascecernens 42% 4314 
CHICAGO. Dec. 12. Dec. & 
Chicago Railways, Series 1.........- cece eee eee eee teeter ecres 90% 92 
Chicago Railways, Series 2.......... ccc cece e eee eee t eee eraee 22% 22% 
Chicago SUDWA) ..ccce cece cere e cern tee reer aeeseeeenaseneres 4 4 
Chicago Telephone ......... ccc cece eee e terete net en eereetees 122% 122% 
Commonwealth Edison .........ccc cece e tere cere erence ennee 115 115 
Metropolitan Elevated COMMON.......-- se. seer ee rere eeeeceee 20 19 
Metropolitan Elevated preferred.........-5- sec eee esse ers eeese 65 64 
National Carbon COMMON........cec eee c cern reset sees tonrens 120 120 
118 118% 


National Carbon preferred. ......- 2c cece cece rece e ec eecens 


PERSONAL MENTION. 


H. C. WORTHEN has been appointed general superintendent 
of the entire southern division of the Western Union Telegraph 
Company, with headquarters at Atlanta. Mr. Worthen was ap- 
pointed to succeed B. F. Dillon, whose death occurred a short time 
ago. Mr. Worthen is a native of North Carolina, and has had con- 
siderable experience in the telegraphic service. 

FLETCHER M. DURBIN, for two years manager of the Evans- 
ville & Southern Indiana Traction Company, including the local 
street railway company, has resigned to accept a position with 
J. G. White & Company of New York. The change is regarded as 
an advancement for Mr. Durbin, who will assume the management 
of the electric railways of the New York concern in this country 
and South America, as well as the street railway of Manila, Phil- 
ippine Islands. Mr. Durbin will make the New York office his 


headquarters. 

H. B. LOGAN, president of Dossert & Company, has been 
elected president of the American Oil Storage Company, a New 
Jersey corporation capitalized at $500,000, which has acquired the 
patent rights for the manufacture, sale and rentals of Keefe’s pat- 
ent sectional steel-flange storage tanks. Mr. Logan 18 well known 
in electrical trade circles through his connection with the success- 
ful development of Dossert solderless connectors. He will con- 
tinue at the head of Dossert & Company. The New York offices 
of the American Oil Storage Company are at 74 Broadway. 

FRED R. FARMER was recently appointed secretary of the 


Beardslee Chandelier Manufacturing Company, Chicago, Il. Mr. 
Farmer’s appointment to the sec- 


retaryship is a fitting reward for 
the excellent results he has ac- 
complished during the nine years 
of his connection with this com- 
pany. Starting in the capacity of 
bookkeeper, shortly after the or- 
ganization of the Beardslee Com- 
pany, Mr. Farmer has steadily ad- 
vanced, having held a position as 
traveling salesman, covering terri- 
tory in the central and western 
states and for the past five years 
has held the position of sales man- 
ager, each year assuming greater 
responsibilities. During Mr. Far- 
mer’s connection with the Beards- 
lee Chandelier Manufacturing Com- 
pany he has been instrumental] in 
originating many features unique 
in the fixture industry. One of 
these is the issuance of a catalog 
each year in which gas, electric 
and combination fixtures are listed, 
all of which are kept in stock, 
completely assembled and ready for immediate shipment. Mr. 
Farmer’s advancement has been due, in no small measure, to his 
mechanical ability, experience in this department having been 
gained previous to his connection with Beardslee Chandelier Manu- 


facturing Company. 


FRED R. FARMER. 


1266 


JULIUS ANDRAE, founder and president of Julius Andrae & 
Sons, celebrated his eighty-first birthday recently by a family din- 
ner at his home in Milwaukee. 


GEORGE J. LIVER. who has for the past eight years been 
connected with the Metropolitan Electrical Supply Company, of 
Chicago, Ill., has recently been appointed sales manager of that 
company. 


WILLIAM C. HENNING has resigned his position as president 
and treasurer of the Durable Wire Rope Company, of Boston, Mass., 
and accepted the position of secretary and treasurer of the A. Les- 
chen & Sons Rope Company of St. Louis, Mo. 


CLAUDE H. KEITH, an engineer of the Marconi Wireless Tele- 
graph Company, arrived in New York on the Atiantic Transport 
Line ship Minnehaha. Mr. Keith is on his way to the Fiji Islands 
to establish three new wireless stations there. 


FRANCIS J. ARMSTRONG recently entered into partnership 
with his father, Charles G. Armstrong, consulting engineer or New 
York City, under the firm name of Charles G. Armstrong & Son. 
Francis J. Armstrong is a graduate of the Manual Training School 
of the Chicago University and of the Stevens Institute of Tech- 
nology. He has been engaged with his father in consulting en- 
gineering work for the past year. ‘ 

FRANK L. PERRY, who for many years was connected with 
the editorial and business departments of the WESTERN BLEC- 
TrRIcEAN, and is one of the most 
popular men in the electrical fra- 
ternity of Chicago, has returned to 
his home city after establishing a 
most interesting record in connec- 
tion with daily newspaper work in 
Baltimore. In June, 19109, shortly 
after assuming the management of 
the Baltimore Nun, and establish- 
ing an evening edition, Chas. H. 
Grasty, president of the A. S. 
Abell Company, publishers of the 
Nun, engaged Mr. Perry to inves- 
tigate the advertising methods of 
the Chicago daily papers and to 
organize a classified advertising de- 
partment for the Sun. Mr. Perry's 
work has been so successful that 
upon his completing the duties 
which he had assumed he was pre- 
sented with a silver loving cup by 
Mr. Grasty. This bears Mr. Per- 
ry's monogram and the inscription 
“Classified Sweepstakes, June-Oc- 
tober, 1910, C. H. G.” Mr. Perry 
is also the possessor of a letter from Mr. Grasty which says: “Mr. 
Perry obtained in Chicago exactly the information wanted, and we 
are using it to good purpose. He has put in a separate classified 
advertising department for us, as a result of which we are making 
large gains as compared with any previous period in the history 
of the Sun. In a word, he ‘made good.’” Mr. Perry’s large circle 
of acquaintances and friends will be glad to hear of his success, 
and they will be pleased to know that he is at his laboratory in 


Chicago again. 
OBITUARY. 


HENRY G. CARLETON died of paralysis at Hot Springs, Ark., 
after a long illness. Mr. Carleton was the inventor of several 
electrical devices, among which were an arc lamp and an electrical 
lock-control system. ~ 

SAMUEL P. BABCOCK., who for the past twenty-five years 
has been superintendent of the repair shops of the Department of 
Water Supply. Gas and Electricity of New York City. died at his 
home in Brooklyn, December 6. He was a veteran of the Civil War 
and was at the time of his death sixty-four years of age. 


WALTER L. PIERCE, general manager and director of the 
Lidgerwood Company, manufacturers of hoisting machinery, died 
December 10, of heart disease. Besides his connection with the 
Lidgerwood Company he was vice-president and treasurer of the 
Gorton-Lidgerwood Manufacturing Company and treasurer of the 
Hayward Company, manufacturers of dredging machinery. He 
was a member of the American Society of Civil Engineers, the 
Marine Engineers and Machinists clubs. 


GUSTAV BYNG, founder and chairman of the General Elec- 
tric Company, Ltd., of England, died recently at his residence in 
Hampstead, Eng., at the age of fifty-five. He has been intimately 
connected with the progress of the electrical industry in England, 
and up to the time of his death took an active interest in elec- 
trical affairs. Mr. Byng was born in Bavaria in 1855 and was 
educated in the Augsburg Polytechnikum, although after leaving 
school he went to England and made that country his home. 
Among his other activities he was associated with the work of de- 
velopment of telephony, lighting, electrical heating and cooking and 
the perfection of the electric meter. Mr. Byng was a member of 
the institution of electrical engineers and other engineering and 
scientific bodies. 

C. E. STINSON, one of the best known telephone engineers in 
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the country, died recently at Spartansburg, S. C. His death was 
very sudden and is believed to be due to heart failure, from which 
he had been a sufferer for several years past. Mr. Stinson was 
born in West Hurley, Ulster County, N. Y., in 1860, was for seven- 
teen years with the Bell Telephone Company in Buffalo. In 1898 
he went to Rochester to build and equip the Independent Tele 
phone Company’s plant there, which was the first large independent 
telephone plant installed in New York State and is considered one 
of the best in the State today. Afterwards he went to Memphis, 
Tenn., to reorganize and manage the telephone plant there. Re 
cently he has been reorganizing the telephone properties of the 
Brailey Syndicate in Ohio and Indiana. 


FRANK S. GORTON, formerly Secretary and treasurer of the 
old Chicago Edison Company of Chicago and secretary of the 
Chicago Pneumatic Tool Company, died in his apartments in the 
Congress Hotel, Chicago, on December 12. Death resulted from 
heart failure following a severe attack of asthma, from which he 
had been suffering for some time. Mr. Gorton was born in Roch- 
ester, N. Y., in 1847, and received his education at Rochester Uni- 
versity. In 1880 he married Miss Louise Steger of Chicago, and 
later came to Chicago as the treasurer of the Western Edison Com- 
pany. In 1887 he helped form the Chicago Edison Company, be- 
coming its secretary and treasurer. Mr. Gorton was prominent in 
club life, belonging to several organizations in Chicago and a nun- 


ber at Wheaton, Ill., at which place he made his home since his 


retirement in 1903. The funeral was held on December 14, the in- 
terment being at Lake Forest, Ill. 

WILLIAM HENRY BRYAN, a well known consulting mechan- 
ical and electrical engineer of St. Louis, died suddenly of heart 
disease in Chicago December 6. He had recently been appointed 
chief engineer of the public school board of the city of Chicago. 
Mr. Bryan was born in Washington, Mo.. August 14, 1859, was edu- 
cated in Washington University, receiving the degree of M. E. 
in 1881. He began business life on the Missouri River steamboats, 
following this work from 1870-75. Following this he studied teleg- 
raphy and worked during vacations in the machine shop of the Mis- 
souri Pacific Railroad. He was later engineer with the Pond Engi- 
neering Company of St. Louis, and secretary of the Heisler Electric 
Light Company of that city. Since 1892 he has conducted an 
office as consulting, mechanical, electrical and hydraulic engineer 
in St. Louis, having offices at 418 and 419 Title Guarantee Build- 
ing at the time of his death. Mr. Bryan was formerly smoke com- 
missioner of the city of St. Louis and has for several years been 
on the Smoke Abatement Committee of the Civic League. He 
was president of the St. Louis Engineers Club of St. Louis and 
secretary for seven different terms. Mr. Bryan also held member- 
ship in the American Society of Mechanical Engineers and the 
American Society of Heating and Ventilating Engineers; also 
membership in the Mercantile Club of St. Louis and the St. Louis 
Railway Club. The Engineers Club of St. Louis passed resolutions 
of respect and condolence with the family and attended the funeral 


in a body. 
INDUSTRIAL ITEMS. 


THE MINNEAPOLIS STEEL & MACHINERY COMPANY has 
mailed to the trade its monthly stock list, including both the 
mechanical and structural departments. 

THE HALLER SIGN WORKS, Chicago, Ill., recently distrib- 
uted its 1911 catalog, listing signs, letters and sign accessories. A 
great variety of signs which have been installed by the company 
are illustrated. 

THE G. W. ARMSTRONG COMPANY, Chicago, Ill., is mailing 
folders descriptive of its absolute cut-out arc-lamp hanger. An 
illustration and cross-section drawing show the appearance and op- 
eration of the device. 

ROTH BROTHERS & COMPANY, Chicago, Ill., have distrib- 
uted a number of catalogs and folders illustrating the various 
uses of the Roth motor. These applications include motor-driven 
blowers, saws, presses, laundry machines, etc. 


THE ARROW ELECTRIC COMPANY, Hartford, Conn., lists 
in Catalog No. 9 a complete line of “Arrow E” specialties. Sur- 
face switches, sockets, receptacles, rosettes, etc., are listed and 
described. The catalog contains illustrations of each type of 
specialty. 


THE MILLAR ELECTRIC COMPANY, Chicago, lll., has pre- 
pared folders illustrating and describing the No. 100 electric toaster. 
These are made for both 110 and 220 volts, taking from 400 to 425 
watts. All of the Company's toasters are guaranteed for a period 
of two years. 


A. S. BROCK RUBBER COMPANY, Boston, Mass., is continu- 
ing at its office at 120 Milk Street, the sale of hard and soft 
rubber. The former is made up as sheets, rods, tubes, and moulded 
or turned specialties. The latter is supplied as packing or in 
moulded form. 

THE NEW YORK INSULATED WIRE COMPANY, New York. 
N. Y., has mailed to the trade two blotters advertising Grimshaw 
white-core wire and Grimshaw tape. The cleanliness. high insu- 
lation, long life and flexibility of Grimshaw white-core wire are 
especially mentioned. 


THE WESTINGHOUSE ELECTRIC & MANUFACTURING 


December 17, 1910 


COMPANY has just issued its Part Catalogues Nos. 6141 and 6143. 
No. 6141 lists parts for Westinghouse type 306 interpole railway 
motor for direct-current circuits. No. 5143 lists standard metallic 
brushes for alternating-current and direct-current circuits. 


THE ELECTRIC STORAGE BATTERY COMPANY, Philadel- 
phia, Pa., has distributed to the trade its Bulletin No. 129 on the 
chloride accumulator in coal mines. The publication deals with the 
storage battery installation on the system of the New River & 
Pocahontas Consolidated Coal Company at Gentry, W. Va. 

THE LATHBURY-D'OLIER COMPANY, ENGINEERS, Phila- 
delphia, Pa.. announces a merger of the interests of B. B. Lath- 
bury, consulting engineer, and of the D’Olier Engineering Com- 
pany. The Company, with its larger scope and facilities, will con- 
tinue its engineering. manufacturing and contracting business. 


THE COLONIAL ELECTRIC COMPANY, Warren, O., has issued 
an eight-page pamphlet covering prices, discounts, ordering in- 
structions and delivery charges for Colonial incandescent lamps of 
all types. The pamphlet is of envelope size, and gives a mass 
of commercial data boiled down into compact and convenient form. 


THE BENJAMIN ELECTRIC MANUFACTURING COMPANY. 
Chicago, Ill. is mailing Bulletin No. 8, covering special fixtures 
and accessories for Mazda lamps. Particular attention is called to 
the reflector sockets with flat and bowl-shaped reflectors; to street- 
lighting fixtures for low and high-voltage lamps, and to the series 
sockets for large-base lamps. 

THE BALL AND WOOD COMPANY, Elizabethport, N. J., has 
taken a contract for furnishing and erecting for the French Worsted 
Company, Woonsocket, R. 1, a 750-kilowatt mixed-flow Rateau- 
Smoot turbine and Smoot alternating-current three-phase. 60-cvcle 
generator, with directly connected exciter, under a general contract 
with the Rateau Steam Regenerator Company. 

THE BRILLIANT ELECTRIC COMPANY, Cleveland, O.. has 
prepared for publicity purposes twelve blotters imprinted with ad- 
vertisements of Brilliant Mazda lamps. <A folder of facts concern- 
ing Brilliant Mazda automobile lamps. one on Brilliant Mazda 
miniature lanips and a neatly designed leaflet “With His Orders 
in His Cap” are also being mailed to the trade. 

THE NERNST LAMP COMPANY, Pittsburg, Pa., describes in 
a booklet entitled “Modern Merchandising Establishments” the 
factory of the Higbee Company. Cleveland. O. Illustrations of 
various departments of the store are employed and a description 
of the conditions of each is given. In connection with each one 
of the illustrations a lamp of the style used is shown. 


THE INDIANAPOLIS ELECTRIC SUPPLY COMPANY, Indian- 


* apolis. Ind.. announces that it has taken over the entire property 


¿nd interests of the Royse Electric Company of that city. The 
officers of the Company are: R. P. Obinger, president; H. E. Ras- 
mussen, vice-president; C. E. Kennedy, secretary, and R. A. Mac- 
gregor, treasurer. A general electric jobbing business is to be 
carried on. 


THE HEANY FIREPROOF WIRE COMPANY. York, Pa., has 
distributed folders in explanation of the good qualities of Heany 
fireproof wire in connection with compressor coils. The coils are 
ashestos-insulated, and after being tested showed no bad effects 
as a result of the extreme heat. An illustration of the cotton 
wound coil and an asbestos-insulated coil are shown for purposes 
of comparison. 


THE CARLYLE JOHNSON MACHINE COMPANY, Manches- 
ter, Conn., describes in its catalog E its line of friction clutches, 
and shows a number of illustrations of the device. Special men- 
tion is made of clutches for cut-off coupling work for use in con- 
nection with marine motors. The list of parts is very complete 
and for ready reference all parts are given with reference numbers, 
which correspond to numbers on the sectional drawings. 


THE WESTINGHOUSE ELECTRIC & MANUFACTURING 
COMPANY, Pittsburg, Pa., has issued Circular No. 1188 on the type 
MW slip-ring induction motor. The circular describes a line of 
Westinghouse alternating current slip-ring motors designed espe- 
cially for cranes, hoists and elevators. Reference is made also to 
Suitable controlling devices and brakes: complete information re- 
garding these auxiliary devices can be obtained from the Westing- 
house Company's nearest district office. 
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THE BRISTOL COMPANY, Waterbury, Conn., has issued Bul- 
letin No. 140. which, it states, covers the most complete line of 
recording pressure and vacuum gages ever placed on the market. 
The bulletin includes the original form meters only, which style 
has the extra-length pen arm and consequent small angle of de- 
flection. The portable form, moisture-proof form and water-proof 
cases which are also furnished are listed and illustrated in the 
publication. 


THE DICKINSON MANUFACTURING COMPANY. Spring- 
field, Mass., makes an especial feature of its insulating materials, 
Stern-Bakelite and Sternoid. These substances are guaranteed to 
stand a temperature of 500 degrees Fahrenheit without softening. 
The molded material is furnished in many forms, including switch 
bases. coil plugs. telephone receivers, etc. Kurt R. Sternberg is 
connected with the company in:-the capacity of treasurer and gen- 
eral manager. 


THE NOVELTY INCANDESCENT LAMP COMPANY an- 
nounces that its main office has been moved from Emporium, Pa., 
to No. 1733 Broadway, New York City. The company's factories 
at Emporium and St. Marys, Pa., are still in operation and the 
production of both plauts has been considerably increased. The 
Emporiun factory is confined exclusively to the manufacture of 
carbon-filament lamps in all standard styles, while the St. Marys 
factory is making tungsten street series, tungsten sign lamps, 
and tungsten car-lighting lamps. 


THE PETTINGILL-ANDREWS COMPANY, Boston, Mass.. has 
recently published Catalog No. 14 of electrical merchandise. This 
supply catalog is very complete and an especial effort has been 
made to show a representative line of standard electrical goods, 
including such new material as is of practical value. In order 
that the Company's customers may at all times be well informed, 
bulletins deseribing new specialties will be sent out from time to 
time. These will serve as supplements to the catalog. The catalog 


‘is well printed and contains numerous illustrations. 


HUBBARD & COMPANY, Pittsburg, Pa., has issued a new 
catalog devoted to descriptions and illustrations of Peirce brack- 
ets. Copies of this catalog may be secured upon request. The 
department organization of Hubbard & Company is as follows: 
Peirce Specialty Department, C. L. Peirce, Jr.. manager, insulator 
brackets, break arms, cross-arm pins. pole seats, expansion bolts, 
hanmmer drills: Bolt and Line Material Department, C. Seyler, 
manager. cross arm braces, lag screws, ground rods, bolts, pole 
steps, guy rods, guy shims, forgings of all kinds: Shovel Depart- 
ment, John J. Brooks, manager, shovels, scoops, spades, telegraph 
spoons and shovels, ditching and drain tools; Ra:lroad Tool and 
Washer Department, R. L. Mason, manager, railroad track tools. 
sledges, tamping bars, digging bars. picks. mattocks, grub hoes, 
round and square washers. 

THE WESTERN ELECTRIC COMPANY has just issued its 
bulletin No. 5500, describing Hawthorn direct and alternating-cur- 
rent inclosed are lamps. The bulletin contains twenty pages and 
is well illustrated with many photographs, diagrams and tables, 
Separate pages are devoted to direct-current multiple inclosed arc 
lamps. including the marine type. for 100 to 125-volt circuits: 
direct-current multiple inclosed arc lamps including the mill type, 
for 200 to 250-volt circuits: power circuit lamps. direct-current in- 
closed arc lamps for power circuits, alternating-current multiple 
inclosed are lamps for circuits of 100 to 125 volts, 200 to 250 and 
400 to 460: direct-current series inclosed arc lamps for 6.6 am- 
pere circuits, alternating-current series inclosed arc lamps for 
6.6 and 7.5 circuits, Solaris arc lamps, both alternating current 
and direct current, and arc-lamp accessories. 


DATES AHEAD. 

American Association for the Advancement of Science, and 
affiliated societies. Minneapolis, Minn., December 27-31. 

Chicago Electric Show. Colliseum, Chicago, Ill., January 7-21. 

Electrical Contractors’ Association of New York State. Annual 
meeting, Albany, N. Y., January 16. 

Minneapolis Electrical Show. Minneapolis, Minn., January 26- 
Feb. 4. 

Iowa Electrical Association. Annual meeting. Davenport. Iowa, 
April 19, 20 and 21. 


RECORD OF ELECTRICAL PATENTS. 


Issued (United States Patent Office) December 6, rg10. 


977,443. STORAGE-BATTERY PLATE. Bruce Ford, Philadelphia, 
Pa. Filed April 14, 1910. A lead battery plate consisting of 
a large number of horizontal leaves with opening clear through 
the plate, the leaves being held together by vertical ribs. 

977,446. PENDANT SWITCH. Charles D. Gervin, New York, N. Y. 
Filed March 26. 1908. A push-button switch operated through 
a spring-controlled cam. 

977,447, CUT-OUT TELEPHONE SYSTEM. Edward Gould, Spring 
Valley, Minn., assignor of one-fourth to Samvel C. Pattridge. 
One-fourth to William D. Ingalls. and one-fourth to Fay Viall, 


Spring Valley, Minn. Filed October 14, 1908. A lock-out sys- 
tem for a magneto exchange contains selecting switches per- 
mitting the sending of signals while the line is in use and 
indicating when it is busy. 

977,452. TELEGRAPH SENDING MACHINE. Joseph Russell 
Jones, Port Arthur, Ontario, Canada. Filed February 9, 1910. 
A casing in the form of a hand-rest co-operates with the key so 
that turning the case in opposite directions sends dot and dash 
signals over the line. 


977.456. RESISTANCE DEVICE. Harry Ward Leonard, Bronx- 
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ville, N. Y. Filed March 29, 1909. A removable resistance unit 
consists of a resistance ribbon provided with terminals adapted 
to be readily connected into or removed from the rheostat. 


977,460. CONTACT-FINGER FOR ELECTRICAL CONTROLLERS 


AND SWITCHES. Robert Crawford Lyness, Sunderland, Eng- 
land. Filed June 27, 1910. Comprises a metal strip having 
one of its ends bent back to form a loop and a contact tip 
having a recess adapted to embrace the loop. 


977,462. MEANS FOR EFFECTING TELEPHONIC COMMUNI- 


CATION WITHOUT CONNECTING WIRES. Harry Grindell 
Matthews, Gloucester, England. Filed June 18, 1910. The 
transmitter consists of a frame with bundles of magnetized 
steel wires around its periphery and a conducting wire around 
the frame having a source of high frequency and a transmitter 
in its circuit. 


977,476. TROLLEY CATCHER. Francis J. Roche, Somerville, 


Mass. Filed November 18, 1909. A Sspring-actuated drum for 
holding the trolley wire. 


977,510. EDGE SETTER AND FINISHER. Edwin N. Chandler, 


Brockton, Mass., assignor to Simplex Electric Heating Com- 
pany, Boston, Mass. Filed March 16, 1910. A combined holder 
and heater mounted for vibration, consisting of a flat plate, 
parallel walls projecting from the rear thereof to receive the 
tool, and an electric resistance device mounted at the front of 
the holder. 


977,516. MEASURING MECHANISM. Frederic A. De Lay, Ann 


Arbor, Mich. Filed January 11, 1909. A revolution counter is 
electrically connected to a clock so that the latter is auto- 
matically started when the counter is set in motion and stopped 
when the counter is withdrawn. 


977,521. ELECTRICALLY-IGNITED BURNER. Edward J. Gold- 


blatt, Chicago, Ill. Filed February 21, 1910. An electric gas 
lighter is made integral with the burner. 


977,523. AUTOMATIC BALANCING DEVICE. Victor G. Gustaf- 


son. Joliet. Ill. Filed July 28, 1909. A tiltable vessel holding 
mercury has one contact in a depression in the bottom and a 
pair of contacts on opposite sides of the vessel a little above 
the liquid level and adapted to be connected to the circuit by 
the movement of the vessel. 


977,536. AUTOMATIC SWITCH FOR TELEPHONE SYSTEMS. 


Charles Howard North, Cleveland, Ohio, assignor to North 
Electric Company, Cleveland, Ohio. Filed December 8, 1908. 
An automatic selector switch electromagnetically controlled. 


977,554. ELECTRICAL EQUALIZER SYSTEM. Otto S. Schairer, 


Pittsburg, Pa., assignor to Westinghouse Electric & Manufac- 
turing Company. Filed September 3, 1907. Renewed May 20, 
1910. An alternating-current distributing system contains a 
pair of equalizing machines adapted to run either as generator 
or motor and supplied from different phases of the circuit. 


977,598. SOCKET SHELL AND GLOBE HOLDER FOR ELECTRIC 


LIGHTS. Edward S. Sanderson, Waterbury, Conn., assignor 
to Scovill Manufacturing Company, Waterbury, Conn. Filed 
March 22, 1910. Relates to a means for interlocking the holder 
and shell. 


977,570. PROCESS OF ELECTROSTATIC MAGNETIC SEPARA- 


TION. Henry M. Sutton, Walter L. Steele and Edwin G. 
Steele, Dallas, Tex. Filed December 27, 1906. Consists in 
subjecting the mass to an interrupted static charge of one po- 
larity while in a magnetic field, and separately collecting the 
separated particles. 


977,571. SYSTEM OF ELECTRIC-MOTOR CONTROL. Wilbur H. 


Thompson, Wilkinsburg, Pa., assignor to Westinghouse Elec- 
tric & Manufacturing Company. Filed January 5, 1907. A 
single controlling means serves to interrupt the supply of en- 
ergy to the hoisting motor and to temporarily reverse the 
motor when either of two limits is reached. 


977.577. ELECTROMAGNET. Ragnar Wikander, Edgewood Park, 


Pa.. assignor to Westinghouse Electric & Manufacturing Com- 
pany. Filed August 2, 1905. Has a movable core, a load mem- 
ber, a pair of toggle levers, a pair of links interposed between 
the core and toggle levers, and a spring interposed between the 
toggle levers and the load member. 


977,580. ELECTRIC HEATING OR COOKING APPARATUS. The- 


odore Abtmeyer, Wilkinsburg. Pa., assignor to Westinghouse 
Electric & Manufacturing Company. Filed May 13, 1909. Re- 
newed March 21, 1910. Consists of a number of resistance 
units each having a stamped or punched metal envelope and a 
frame to which the units are secured edge to edge. 


977.991. CENTRIFUGAL SWITCH. Walter J. Branson, Wilkins- 


burg, Pa.. assiznor to Westinghouse Electric & Manufacturing 
Company, Pittsburg. Pa. Filed September 8, 1908. An induc- 
tion motor is provided with a centrifugal device that raises 
the rotor brushes after the machine has come up to a certain 


speed. 


977.595. ELECTRICALLY-OPERATED SWITCH. Frank Chamness 


and Jobn P. Kriegbaum, Huntington, Ind. Filed October 12, 
1909, An electric track switch. 


977,597. SYSTEM OF OPERATION FOR ALTERNATING-CUR- 


RENT MOTORS AND GENERATORS. William Cooper, Pitts- 
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burg, Pa. assignor to Westinghouse Electric & Manufacturing 
Company. Filed September 3, 1907. A synchronous machine 
has a regulator in its full circuit that adjusts the power fac 
tor of the current supplied. 

977,598. ELECTRICAL EQUALIZER SYSTEM. William Cooper, 
Pittsburg, Pa., assignor to Westinghouse Electric & Manufac- 
turing Company. Filed September 3, 1907. Renewed May 20, 
1910. An amplification of the equalizer system described in 
No. 977,554. 

977,607. ARC-LAMP ELECTRODE. George Egly, Berlin, Germany, 
assignor to Gebruder Siemens & Company, Lichtenberg, near 
Berlin, Germany. Filed September 9, 1909. A flaming-arc 
electrode consists of a number of cores of light-producing salts 
surrounded by a continuous shell of carbon, forming a wheel. 
like cross-sectional area. 

977,616 and 977,619. TELEPHONE TRANSMITTER. Fellx Gotts- 
chalk, New York, N. Y. Filed January 29, 1910, and February 
24, 1910. Relate to means for mounting and tightening the 
diaphragm. 

977,618. TELEPHONE TRANSMITTER. Felix Gottschalk, New 
York, N. Y. Original application filed August 11, 1910. Divided 
and this application filed October 1, 1910. A guard is mounted 
in front of the diaphragm. No mouthpiece is provided. 

977,619 to 977,623 inclusive. TELEPHONE TRANSMITTER. Fe 
lix Gottschalk, New York, N. Y. Filed October 25, 1909, Janu- 
ary 28, February 12, February 25 and March 24, 1910. These 
five patents cover modifications of the preceding ones, some re- 
lating to the guard, a cup-shaped diaphragm, etc. 

977,625. ELECTRICALLY-HEATED DEVICE. William S. Hada- 
way, Jr., East Orange, N. J., assignor to Westinghouse Elec- 
tric & Manufacturing Company. Filed May 1, 1909. Com- 
prises an outer cylinder of iron, a concentric inner cylinder 
of brass, and a resistance element interposed between the 
cylinders and insulated from each. 

977,626. ELECTRIC TOASTER. William S. Hadaway, Jr., East 
Orange, N. J., assignor to Westinghouse Electric & Manufac 
turing Company. Filed May 1, 1909. Renewed March 21. 
1910. Consists of a supporting frame and a number of cross 
bars and sections of resistance ribbon supported only at their 
edges by, and insulated from, the bars. 


977,640. SYSTEM OF OPERATION FOR DYNAMO-ELECTRIC 
MACHINES. Benjamin G. Lamme, Pittsburg, Pa., assignor to 
Westinghouse Electric & Manufacturing Company. Filed 
March 15, 1906. A single-phase series railway motor lias 
means for preventing the machine from becoming a generator 
of direct current. 

977,641. SYSTEM FOR THE OPERATION OF DYNAMO-ELEC- 
TRIC MACHINES. Benjamin G. Lamme, Pittsburg. Pa.. as 
signor to Westinghouse Electric & Manufacturing Company. 
Filed March 15, 1906. A modification of the above, whereby 
the machine is compelled to develop an electromagnetic force 
in phase with the trolley circuit when the car coasts. 


977,643. OUTLET-BOX. Ernest R. Le Manquais, Economy, Pa 
Filed September 10, 1909. Relates to details of assembly. 
977,645. SYSTEM OF DISTRIBUTION. Paul M. Lincoln. Pitts- 
burg, Pa., assignor to Westinghouse Electric & Manufacturing 
Company. Filed February 3, 1910. ìn connection with two 
rotaries supplying power to a direct-current three-wire circuit 
are two circuit-breakers on the direct-current side and one 
circuit-breaker on the alternating-current side of one rotary. 
Means are provided for opening all breakers simultaneously 

when a short-circuit develops on the direct-current side. 


977.648. MEANS FOR PROTECTING ELECTRICAL CIRCUITS. 
Paul MacGahan, Wilkinsburg. Pa., assignor to Westinghouse 
Electric & Manufacturing Company, East Pittsburg, Pa. Filed 
January 10, 1908. Covers a system of alternating-current cif- 
cuit-breakers that open the circuit on reversal of the power 
supply or on excess current. 

977,649. PROTECTIVE DEVICE FOR ELECTRICAL CIRCUITS. 
Paul MacGahan, Wilkinsburg, Pa., assignor to Westinghouse 
Electric & Manufacturing Company, East Pittsburg. Pa. Filed 
January 10, 1908. A modification of the control means of the 
above. 

977,653. ELECTRIC COLLECTOR FOR TURNTABLES. lahan 
E. Jones, Anaconda, Mont. Filed August 15, 1910. A method 
of supplying current to a turntable from an overhead supply. 

977,657. TELEPHONE TRANSMISSION SYSTEM. Otto T Lade- 
man, Milwaukee, Wis. Filed September 2, 1909. A party-line 
system has means for varying the impedance of the receiver 
circuit at the same time that the transmitter circuit is closed. 

977,658. TELEPHONE DESK STAND. William Leaver, Chie#e9, 
Ill., assignor to Kellogg Switchboard & Supply Company. Chi- 
cago, Il. Filed March 3, 1908. Relates to the method of 
mounting the transmitter on the stand. 7 

977.664. CONTROLLING MEANS FOR ELECTRIC CIRCUITS. 
Julius K. Lux, St. Louis, Mo. Filed April 26. 1906. A quick- 
opening knife switch. 

977,703. AUTOMATIC SPEED CONTROL. Theophilus Rrown. 


December 17, 1910 


Worcester, Mass. Filed December 26, 1907. In combination 
with a speed indicator of a gasoline automobile is an electrical 
device retarding the ignition when the speed exceeds a cer- 
tain amount. 


977,711. METHOD OF ELECTRIC WELDING. James F. Craven, 
Pittsburg, Pa. Filed March 5, 1909. The method of welding 
overlapping tubular sheets consists in applying a stiffening 
ring inside of the overlapping portions, and then progressively 
pressing these portions into close contact along a line, and 
simultaneously therewith passing an electric current from 
plate to plate and thereby fusing the metal and producing the 
weld. 


977,713. ELECTRIC CABLE. Johannes H. Cuntz, Hoboken, N. J. 
Filed March 20, 1901. Consists of a continuous conductor dis- 
posed helically about a supporting core so as to counteract 
the electrostatic capacity of the cable. 

977,721. ELECTRIC BATTERY. Charles J. Everett, New York, 
N. Y. Filed March 6, 1905. A box containing a number of dry 
cells is provided with a circuit maker and breaker for cutting 
in additional cells. 

977,752. GAS ENGINE. Edwin E. Savard and Winfred E. Jones, 
Rochester, N. Y. Filed September 22, 1909. A timer for the 
ignition circuit of a gas engine. 

977,768. DYNAMO-ELECTRIC MACHINE. John B. Wiard, Lynn, 
Mass., assignor to General Electric Company. Filed April 27, 
1910. The stator core has a large number of holes parallel to 
the shaft. Each end frame has a circular groove registering 


977,536. AUTOMATIC TELEPHONE SELECTOR. 


with the holes and connected at one point to an external pipe, 
so that a cooling fluid can be passed through the holes in 
the core. 


977,774. ARC-LAMP SAFETY DEVICE. Orla F. Asbury, Char- 
lotte, N. C., assignor of one-half to Daniel A. Tompkins, Char- 
lotte, N. C. Filed February 8, 1909. In combination with the 
holder of the fixed carbon is a finger pivoted thereto to move 
in a vertical plane, and shiftable automatically into the path 
of the feeding carbon when the fixed carbon is displaced or 
burned beyond a predetermined limit. 


977,784. ALTERNATING-CURRENT GENERATOR AND MOTOR 
SYSTEM. William Cooper, Pittsburg, Pa., assignor to West- 
inghouse Electric & Manufacturing Company. Original appli- 
cation filed September 3, 1907. Divided and this application 
filed November 30, 1908. A modification of No. 977,597. 


977,797. ELECTRICAL SWITCH. William P. Hammond, Passaic, 
N. J., assignor to Securo Manufacturing Company, Passaic, N. 
J. Filed February 24, 1908. The device comprises an electric 
switch having a series of contacts embedded in the base ,and 
a switch arm, turned by a knob, which engages with the 
contacts. 


977,809. ELECTRIC CALL AND ALARM SYSTEM. George S. 
Loveridge, Fennville, Mich. Filed January 21, 1910. A time 
clock is arranged with a number of circuits which may each 
be set to sound an alarm at a given time. 


977,810. OPERATING MEANS FOR ROTARY ELECTRIC 
SWITCHES. Julius K. Lux, Washington, D. C. Filed Decem- 
ber 4, 1906. Has an operating means with a cavity adjacent 
its axis, a plunger in the cavity, fastening means for this 
plunger, and means for holding the device, which comprises a 
portion within the handle which is caused to yield to lock 
with the handle. 

977,821. ALTERNATING-CURRENT DYNAMO-ELECTRIC MA- 
CHINE. Maurice Milch, Schenectady, N. Y., assignor to Gen- 
eral Electric Company. Filed April 8, 1904. A rotor winding 
with a commutator is provided for an alternating-current ma- 
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chine with a fluctuating fleld. Brushes are provided for the 
commutator and means for inducing in the coils short-cir- 
cuited by the brushes an electromotive force equal and oppo-. 
site to the electromotive force due to the fluctuating field 
threading the short-circuited coils. 


977,836. FIXED-POLARITY ATTACHMENT PLUG. Clarence D. 
Platt, Bridgeport, Conn. Filed April 25, 1910. Comprises a 
base, terminals carried thereby, a cover plate with part round 
holes having a straight side, and a plug baving part round 
contact pins with a flat side corresponding with the straight 
side of a hole in the cover plate. 


977,839. RAILWAY TRUCK. Edward D. Priest, Schenectady, N. 
Y., assignor to General Electric Company. Filed July 30, 
1910. A railway truck includes a number of axles having 
driving wheels secured thereto, journal boxes on the axles 
between the wheels, a truck frame supported on the journal 
boxes, and driving motors jointly supported by journal boxes 
and frame. 


977,870. INDUCTION COIL. John Otto Heinze, Jr., Lowell, Mass. 
- Filed May 22, 1909. Two induction coils are removably mounted 
in a box. 


977,879. ELECTRIC TELEGRAPHY. Juzo Kajiura, Tokyo, Japan. 
Filed April 4, 1910. In combination with an artificial line cor- 
responding to that portion of line cable lying between the 
home end and the “intermediate position” of an arrangement 
of self-inductances, resistances and capacities branching from 
the center of the balancing rheostat and adapted to imitate 
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977,619. _TELEPHONE TRANSMITTER. 


the rise and fall of a potential in relation to time at the “in- 
termediate position” of line cable caused by a sending battery 
at the home station. 

977,912. MOTOR-CONTROL SYSTEM. Harold KE. White, Schen- 
ectady, N. Y., assignor to General Electric Company. Filed 
July 19, 1910. A motor controller has movable contact mem- 
bers, contact fingers, means for moving the contact fingers 
into an inoperative position, and means responsive to condi- 
tions in the motor circuit for holding the fingers in this inop- 
erative position and out of engagement with the movable con- 
tact members during overload conditions in the motor circuit. 


977,935. BOX FOR PACKING ELECTRIC INCANDESCENT 
LAMPS. Mary Isabel Cooper, Hockley, England. Filed June 
12, 1909. A box is arranged with a pair of parallel rack plates 
holding the lamps firmly. 

977,939. ELECTRIC-LAMP REFLECTOR ATTACHMENT. Henry 
D'Olier, Jr., Rutherford, N. J., assignor to Holophane Glass 
Company, New York, N. Y. Filed June 22, 1909. The reflector 
is attached to an incandescent lamp by means of a resilient 
ring member which embraces the lamp socket. 


977,940 and 977,941. SHADE OR REFLECTOR ATTACHMENT. 
Henry D’Olier, Jr., Philadelphia, Pa., assignor to Holophane 
Glass Company, New York, N. Y. Filed December 8, 1909. 
The reflector is attached to the socket by supporting fingers. 


977,947. DANGER-SIGNAL APPARATUS FOR MINES. Anton 
Grohs, East Pittsburg, Pa. Filed June 15, 1910. In connection 
with a signal apparatus for mines there is an exhaust fan for 
-removing gas from mines, means for compressing this gas, 
means for detonating the gas, and electrical means for util- 
izing the detonation of gas to produce a signal. 


977,981. TELEPHONE RECEIVER. Harve R. Stuart, Wheeling, 
W. Va. Filed March 21, 1908. The diaphragro has a pair of 
magnets each in the form of a ring having inwardly extend- 
ing filleted arms, and pole pieces extending from these arms 
transversely to the plane of the ring, the pole pieces of one 
magnet being opposite the pole pieces of the other magnet. 
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978,004. ELECTRICAL CUT-OUT. James Leslie Burton, Plain- 
ville, Conn., assignor of one-half to Frank A. Champlin, East 
Long Meadow, Mass. Filed February 11, 1910. A cut-out in- 
cludes a fuse member provided with clips, combined with sup- 
porting clips, one set of clips being adapted to receive the 
other set and the respective clips being positively interlocked 
against accidental movement in all directions. 


978,022. ELECTRICAL RESISTANCE, CONTACT AND THE 
LIKE. Henry Stafford Hatfield, Hovel, England. Filed Decem- 
ber 28, 1906. Silicon is combined with a nickel-steel alloy to 
form a current-resisting connection. 


978,030. ELECTRIC CONTACT DEVICE. Arthur Atwater Kent, 
Philadelphia, Pa. Filed August 16, 1905. Consists of a mova- 
ble member, a tension device, a stop for limiting the move- 
ment of the member in one direction, means for advancing the 
member to increase the tension and separate means for re- 
leasing the member. 


978,038. SYSTEM OF REGENERATIVE CONTROL FOR ELEC- 
TRIC MOTORS. Benjamin G. Lamme, Pittsburg, Pa., assignor 
to Westinghouse Electric & Manufacturing Company. Origi- 
nal application filed March 15, 1906. Divided and this applica- 
tion filed November 8, 1907. Renewed May 20. 1910. The 
machine is adapted for operation either as 2 motor or as a 
generator and is provided with series-connected field and 
armature windings. A source of current is connected in shunt 
circuit to the field magnet winding when the machine is oper- 
ated as a generator. 

978,053. SWITCH-OPERATING MECHANISM. Elmer S. Olmsted, 
Louisville, Ky., assignor to Cheatham Electric Switching De- 
vice Company, Louisville, Ky. Filed July 1, 1910. Means are 
provided for closing the switch by closing the circuit through 
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977,645.—DISTRIBUTING SYSTEM. 


the switch-throwing device, and also for locking the switch in 
the desired position. 


978,062. AIR-COMPRESSING APPARATUS. Percy Russell, New 
York, N. Y., and Adolph W. Schramm, Riverton, N. J.. asg- 
signors to Electro Dental Manufacturing Company, Philadel- 
phia, Pa. Filed August 17, 1907. Motor, controller box and a 
normally closed switch are mounted as a unit. The switch is 
so arranged that when the belt is disengaged from the pulley 
the circuit is opened. 


978,070. TELEPHONE TRANSMITTER. John Sparks, Kimberly, 
Cal. Filed March 30, 1910. A mouthpiece contains a dia- 
phragm and a valve chest filled with fluid under pressure. 
Valves are so controlled by movements of the diaphragm that 
sounds may be reproduced. 


978.075. TELEPHONE MOUTHPIECE. George R. Taylor, San 
Francisco, Cal. Filed September 27, 1909. The mouthpiece is 
so constructed as to provide an open-air chamber of consid- 
erable size. 

978.079. KEYBOARD TELEGRAPH TRANSMITTER. Dana S. 
Troth, Oakland, Cal. Filed May 8, 1909. Renewed November 
1, 1910. A keyboard telegraph transmitter has a rotatable 
toothed roller, means for rotating this, a plurality of toothed 
wheels mounted adjacent to this roller and normally out of 
mesh without means for meshing the toothed wheels with 
the toothed roller and a projecting tooth on each of the 
toothed wheels, adapted to lift the toothed wheels out of the 
mesh with the toothed roller when desired. 

978.083. TELEPHONE REPEATER SYSTEM. Nathaniel’ G. 
Warth, Columbus, O. Filed July 15. 1907. involves a com- 
bination of a divided main telephone circuit having independ- 
ent Induction-coil secondary windings in each division. differ- 
entially controlled repeating devices, one device for each main 
circuit, divided local or tertiary circuits and a primary circuit 
for each main circuit. 

978.094. INCANDESCENT ELECTRIC LAMP. Albert A. Wilkins. 
Middleton, Mass.. assignor of one-half to Frederick R. Camp- 
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bell and Charles E. Campbell. Lynn, Mass. Filed Sept. 13, 
1909. The filament is made up of sections of carbon and 
tungsten filaments arranged in series. 


978,103. CARBONATING APPARATUS. Charles L. Bastian, Chi 
cago, Ill. Filed November 1, 1909. Combines a carbonating 
tank, means for supplying gas to the tank, a pump for supply. 
ing water to the tank, an electric motor for operating the 
pump, an electric circuit and a switch which is opened when 
the water in the tank reaches a predetermined level. 


978,119. LIFTING MAGNET. Arthur C. Eastwood, Cleveland, Ohio 
Filed May 13, 1910. Provision is made for drying the coils 
and for introducing insulating material between turns. 


REISSUE. 


13,178. CONTROLLER. Ernest Schattner, London, England, as- 

signor to General Electric Company. Filed Sept. 12. 1910. 
Original No. 775,501, dated Nov. 22, 1904. A motor-starting 
rheostat, having a self-reducing resistance, an electromagnet, 
means for closing circuit through resistance and electromag- 
net in paraliel, a contact, a switch-arm movable to short-circuit 
the resistance, and means whereby the electromagnet retards 
the movement of the switch-arm. 


PATENTS THAT HAVE EXPIRED. 


Following is a list of the electrical patents (issued by the 
United States Patent Office) that expired December 12, 1910: 
510,430. TELEGRAPH OR TELEPHONE SYSTEM. Wallace R. 

Kirk, Kansas City. Mo. 

510,457. ELECTRIC-CALL SYSTEM. Samuel Whitehall, South 
Bend, and Euprates W. Whitehall, Attica, Ind. 

010,460. DYNAMO-ELECTRIC MACHINE. David H. Wilson, Chi 
cago, Ill. 

510,465. REGULATOR FOR DYNAMO-ELECTRIC MACHINES. 
Louis Bell, Boston, Mass. 

510,466. ELECTRIC FAN. Edwin H. Bennett, Jr., Bayonne, N. J. 

510,472. DYNAMO-ELECTRIC MACHINE. Rudolf Eickemeyer, 
Yonkers, N. Y. 

510,479. ELECTRIC LIGHT SYSTEM. 
Mich. 

510,486. ELECTRIC-LAMP SUPPORT. James J. Renehan, New 
Britain, Conn. 

510,487. SYSTEM OF ELECTRIC DISTRIBUTION. Edwin W. 
Rice, Jr., Swampscott, Mass. 

510,508. SIMULTANEOUS TELEGRAPHY AND TELEPHONY. 
Silas W. Holman, Boston, Mass. 

510,533. ELECTRIC SWITCH. Jacob S. Gibbs, Hartford, Conn. 

510,534. ROTARY-CURRENT MOTOR. Johannes H. F. Gorges, 
Berlin, Germany. 

910,535. TELEPHONE TOLL APPARATUS. William Gray. Hart- 
ford, Conn. 

510,540. PUSH BUTTON. Rudolph M. Hunter, Philaldephia. Pa 

510,596. REVERSING SWITCH FOR ELECTRIC MOTORS. Jobo 
G. Germann, Erie, Pa. 

510,600. SPEED-REDUCING AND POWER-MULTIPLYING HY- 
DRAULIC GEAR FOR ELECTRIC RAILROAD CARS. William 
Hochhausen, Brooklyn, N. Y. 

510,601. ALTERNATING-CURRENT MOTOR. William Hochhau- 
sen, Brooklyn, N. Y. 

910,602. DYNAMO-ELECTRIC REGULATOR FOR AN ENGINE 
DRIVING A GENERATOR. Rudolph M. Hunter, Philadelphia, 
Pa. 

510,603. POWER-APPLYING DEVICE FOR ELECTRIC MOTORS. 
Arthur H. Johnson, Rahway, N. J. 

510,604. ELECTRIC BATTERY. Louis F. Johnson, Poughkeepsie, 
N. Y. 

510,605. ELECTRIC-ARC LAMP. Jesse F. Kester, La Grange. lll. 

510,612. SYSTEM OF TELEGRAPHY. Charles J. Reed, Orange. 
N. J. 

£10,613. MAGNETO-ELECTRIC INDUCTION APPARATUS. 
Charles J. Reed, Orange, N. J. k 

510,634. ELECTRIC-RAILWAY CONDUIT. Wiliam R. De Voe, 
Shreveport, La. 

£10,640. ELECTRIC-CURRENT TRANSFORMER. 
Hornberger, Elkhart, Ind. 

510,646. AUTOMATIC CIRCUIT CONTROLLER. Charles L. May- 
hew, Saratoga Springs, N. Y. 

510,647. CONDUIT ELECTRIC RAILWAY. John P. Michiel. San 
Francisco, Cal. 

510,661. ELECTRIC-CAR TRUCK. 
N. Y. bee 

£10,662. ELECTRIC MOTOR. Charles D. Winkler, Troy. N. Y. ‘ 

610,777. APPARATUS FOR HEATING METALS ELECTRICALLY. 
Charles L. Coffin, Detroit. Mich. All 

610,850. CLOSED-CONDUIT SYSTEM FOR ELECTRIC R 
WAYS. Robert H. Elliott, Birmingham, Ala. ATING 

510.862. REGULATING PARALLEL-CIRCUITED ALTERNATIN& 
CURRENT MACHINES. Carl Hoffmann, Berlin, Germany, | 

510,863. TELEPHONE-EXCHANGE SYSTEM. William . 
ques, Newton, Mass. ; 

11,395. ELECTRIC SNAP-SWITCH. Gerald W. Hart. Windsor. 
Conn. 
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ELECTRICITY IN TEXTILE MILLS. 


The electrification of existing textile mills and the in- 
stallation of electric drive in mills projected or under con- 
struction are topics of timely and vital interest in view of 
the enormous strides this country is taking in the cotton 
industry. With abundant supplies of raw cotton and com- 
paratively cheap labor close at hand, not to mention the 
advantages of the enormous hydroelectric resources as yet 
undeveloped, there is no doubt that this country is bound to 
assume a leading place among nations of the world in the 
manufacture of cotton goods. The recent perfection of a 
machine for picking cotton will probably give added stimu- 
lus to the cotton planters and cheapen the raw material. 

It is a fitting sign of the times that many of the large 
cotton mills in the South and New England states have al- 
ready installed electric drive, even when this meant the 
scrapping of valuable steam machinery. 

The development of power transmission in textile mills 
has been a logical development, as is pointed out in an arti- 
cle dealing with this subject which appears elsewhere in 
this issue. Successful installations of electrical equipment 
in many of our most prominent mills have done much to- 
wards convincing the most conservative that many condi- 
tions of manufacture are better met by the electric motor 
than by the steam engine. 

Two essentials in textile manufacture may be mentioned 
as demonstrating the inherent advantages of electric drive 
over steam. The fluctuation of speed of the prime mover 
must be reduced to an absolute minimum, as very slight 
variations in speed will result in differences of tension of 
the yarn or thread sufficient to break it in its passage 
through the machines. The temperature of the various rooms 
must be kept at a definite constant level, as must also the 
humidity, in most cases. 

Steam engines for textile manutacture are preferably 
of comparatively slow speed, and consequently are of mas- 
sive build and expensive to operate, and must be equipped 
with enormous flywheels and installed with the best of care 
to reduce speed fluctuations and vibration. With individual 
drive, motor-driven machines may be kept at almost exactly 
constant speed, and by suitable provision for ventilation of 
the parts the temperature rise may be kept within well 
defined limits. 
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With the manufacturers realizing these and many other 
advantages of motor drive in their plants it is inevitable 
that electricity will soon be exclusively employed in textile 
mills. It follows, therefore, that the employment of elec- 
tric motors, electrice lamps, 
up a field for 


probably nowhere excelled, as 


in textile mills will 
central-station 


ete., 


open that is 


service 
industries furnish 
as uniform a load and as high a luad-factor on electrical 


supply systems. 


few 


To secure these profitable loads, however, 
it is necessary to make very low rates for electrical energy, 
as many mills are situated in locations where fuel is cheap 
and the economy of natural gas and gas-producer plants has 
been proven, Some statistics relative to the cost of oper- 
ating a gas-electric plant for furnishing energy for a textile 
mill were presented in our last issue. 


ELECTRICITY ON THE FARM, 

A careful perusal of statistics available, cannot fail 
to impress upon one the large percentage of the popula- 
tion of the United States who are farmers and the aggre- 
gate wealth they represent. These tigures take on a new 
significance when it is realized that practically every farmer 
is a prospective purchaser of a residence electric lighting 
plant. The economic conditions of farm life have changed 
wonderfully during the last few years. The rural free 
delivery brings in the latest papers and magazines. Through 
these he learns of the latest achievements of science and 
the doings of the world. The telephone enables him to 
communicate with his neighbor or the city whenever and 


as often as he desires. The automobile provides a means 


These 
So will 
it be with the electric lighting plants when their great con- 


of travelling rapidly on business or pleasure trips. 
conveniences today the farmer cannot do without. 


Vveniences and advantages are known. 

Only a few years ago the isolated plant was cousidered 
a luxury that could only be enjoyed by the wealthy farmer. 
However, during the past five years, great improvements 
have been made in the individual component parts which 
make a successful lighting equipment with the result that 
the investment and cost of maintenance is moderate enough 
to be within the reach of all. 

The dynamo, the storage battery and the low-voltage 
tungsten-filament lamp and the gasoline engine have all 
undergone such changes and improvements that they are 
now easily operated, economically maintained and furnish 
efficient, satisfactory service. 

In a paper read before the National Gas and Gasoline 
Engine Trades Association by Mr. C. H. Roth, the author 
presents some very interesting and valuable figures on the 
cost of a residence lighting plant. When it is learned that 
a thirty-four light plant, complete, costs only $490 and the 
ccst of maintenance per year including interest on the in- 
vestment is only $71.65, electricity on the farm = should 


receive a great boost. 
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Electric lighting for farm residences, while possessing 
many advantages over other systems, is insignificant when 
compared with the advantages of electric motors and elec- 
In an article, deal- 
ing with this subject which appears on other pages of this 
issue, the wonderful progress being made by German farm- 
ers in installing electrically driven machines is described. 

It seems that the success of the German farmers in 
utilizing electrical energy in practically every phase of 
farm work should stimulate central-station companies in 
this country to action in extending their lines to rural dis- 
triets, thus making available 


a service which would 


he liberally used. 


For those located out of the radius of prospective ex- 
tensions of the lines of central stations, an isolated plant 
uay be installed, at nominal cost, of sufficient capacity to 
furnish in addition to light, energy for operating the many 
machines within a reasonable radius of the plant. 

In this connection attention may be called to the devel- 
opments in distilling aleohol. Government experiments show 
that aleohol may be made from many farm products which 
are ordinarily destroyed, such as corn cobs, small potatoes, 
ete. The Department of Agriculture is sending out valu- 
able literature explaining how alcohol stills may be con- 
structed and operated. It is not looking too far ahead to 
realize community stills, where alcohol will be manufac- 
tured to be used as fuel for engines operating dynamos, 
thus cheapening the cost of isolated plants and widening 
the utility of electricity. 


HUNTING. 


In the early years of parallel operation of generators, 
many a station engineer and many a consulting engineer, 
too, has been driven almost to desperation by the refusal of 
the machines concerned to get in step and stay there. Not. 
only was hunting hard to eliminate, but in many cases a 
sudden change of load would throw the two machines en- 
tirely out of synchronism. Overhauling of the governor 
mechanism and other obvious possibilities would be tried, 
hut many cases proved obstinate, and even though operation 
was accomplished, there have been many cases in which 
hunting has never been eliminated. 

The paper recently presented by Prof. Ernst J. Berg ata 
Chicago meeting on the subject of surging, and abstracted 
in our issue of December 38, contains the information which 
should render this question one of easy solution for any en- 
yineer Who may have to face the problem. This subject is a 
good exampie of those problems which are hard to master 
by the cut-and-try method, but which succumb to an investi- 
vation from the theoretical side by the use of a little math- 
ematics, 

Professor Berg has shown the various causes for unsta- 
ble equilibrium in parallel operation, and the remedies to be 
applied in each case. 
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STREET-LIGHTING AND POWER RATES. 

In connection with a number of street-lighting cases 
recently heard before public regulating authorities it ap- 
pears that the causes of the central-station companies would 
in some instances have been aided if the difference between 
street-lighting point out that the average return per kilo- 
clearly and authoritatively. Advocates of lower rates for 
street lighting point out that the average return per kilo- 
watt-hour is higher from this source than from electric- 
motor service, and on the ground that the illumination of 
municipal thoroughfares and public places is characterized 
by long-hour demands upon the generating station and dis- 
iributing system, it is contended that off-peak rates should 
be given to cities and towns depending upon local and pub- 
lic-utility organizations for such service. | 

There are a number of reasons why a company should 
be permitted to charge a higher kilowatt-hour rate for its 


street-lighting service than it enjoys from the sale of elec- - 


tricity to power users. It may as well be said at the out- 
set that the rate per kilowatt-hour should not be the basis 
of municipal lighting charges, for the population of a 
municipality is fundamentally interested in the cost of light 
rather than in the cost of electrical energy. The whole ten- 
dency of modern progressive central stations upon renew- 
ing street-lighting contracts is to give the municipality 
more light per dollar expended than it formerly enjoyed. 
In innumerable cases this has been the experience, usually 
gained through the substitution of tungsten lamps for the 
old carbon incandescents, and thus giving the city or town 
from fifty to 100 per cent more light at each street unit 
than it formerly received, with little or no increase in the 
price per lamp per year. Where magnetite or flaming ares 
have taken the place of alternating-current series street 
arcs the same result has in general followed, and if the 
operating company has gained something in efficiency by 
the use of new equipment of an advanced type, the munici- 
pality has always shared in the benefits of better and larger 
street illumination. 

On the basis of unit costs of electrical energy, however, 
it is plain that some advance in the kilowatt-hour rate is 
justified in street illumination in comparison with power 
charges. In the first place, the lighting company is obliged 
to maintain a considerable equipment at the generating 
Plant which is of no value for any except street-lighting 
‘service. If the system of street lighting is of the direct- 
current type, the company must either maintain are ma- 
chines or constant-current transforming equipment with 
rectifiers and attendant switchboard apparatus, all of which 
are idle during the daylight hours and absolutely useless 
for any other purpose. Further, the circuits by which the 
energy for street lighting is distributed over the company’s 
territory can be used for nothing else, and this involves a 
large investment in pole-line or underground-conduit ca- 
pacity which must stand entirely idle for approximately 
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half the year. Even where alternating-current are lamps 
or incandescents are employed for street illumination, the ne- 
cessity of series operation to secure anything like distribution 
economy calls for the installation and maintenance of tub 
transformers and special switching facilities at the power 
house, and sets the line aside from other revenue produc- 
tion. The annual charges on all this equipment amount to 
something, and should properly include the value of space 
occupied in the station by rectifying or transforming ma- 
chinery and switchboard apparatus, which are relatively 
bulky in proportion to the capacity involved. 

On the operating side, it is to be noted that the ques- 
tion of maintenance is much more pressing in street light- 
ing than in power installations. In the former, the com- 
pany has to maintain service at hundreds of separate points 
less accessible than the premises of motor users, on the aver- 
age. At each of these points is a mechanism requiring 
more or less adjustment for successful operation, regular 
trimming, occasional replacements of globes, cleaning, and 
constant inspection. Obviously there is no expense for 
meter reading at the point of consumption of energy, but 
there is the necessity of steady oversight in all weathers, 
which is without any parallel in the case of the power in- 
stallation. At each of the power installations the initial 
adjustment of the motors and controlling and protective 
devices ordinarily suffices. At each point of power con- 
sumption the motor user absorbs perhaps twenty or thirty 
times as much energy as is taken from the lines by the 
municipality at each point of light utilization. Maintenance 
of electric-motor installations is very frequently handled 
by the owner of the motor equipment, and even where it is 
not, it is a comparatively small burden upon the central 
station as contrasted with the supervision required by the 
street-lighting equipment. 

In a typical case, a city of 100,000 people is served by 
844 are lamps of the four-ampere magnetite type, furnish- 
ing a connected load of about 0.375 kilowatt per lamp. 
The power load is not far developed as yet, there being only 
1,513 kilowatts connected motor load, or an average of 10.3 
kilowatts per customer. The company sold last year 1,185,- 
430 kilowatt-hours for street lighting at an average return 
of 6.4 cents each, and 961,207 kilowatt-hours for power at 
a return averaging 3.8 cents each. ‘The street-lighting service 
required an installation of 790,000 feet of wire, or practi- 
cally one-half the distribution system of the company, 
which was useless for any other purpose. Under these 
conditions it does not seem that the margin between the 
lighting and power revenue per kilowatt-hour discloses any 
discrimination against the municipality. A thorough analy- 
sis of street-lighting investment would doubtless further 
strengthen the foregoing conclusions and indicate that this, 
like other forms of service, should be paid for upon some 
other basis than merely the amount of energy consumed. 
Fixed charges should always be considered. 
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TRANSPORTATION IN CHICAGO. 
ADDRESS BEFORE CHICAGO ELECTRIC CLUB. 


Some figures and interesting statis- 
tes pertaining to the work accom- 
plished in the rehabilitation of the Chi- 
cago traction systems, were presented 
by L. H. Davidson, assistant secretary 
of the Board of Supervising Engineers, 
Chicago Traction, at the meeting of the 
Chicago Electrie Club on Wednesday. 
Deeember 14. 

Some idea of the present status of 
the traction systems in Chicago was 
first given by Mr. Davidson, who said 
that the combined surface systems 
transport over = 923,000 
daily. Comparing the present system 
with the old, Mr. Davidson pointed out 
that the public now gets a much longer 
ride for the same price than formerly ; 
{he ears are of the most modern type. 
insuring the most approved systems of 
heating, lighting and ventilation ob- 
tainable. The roadbeds are of the 
finest type of construction possible, 
whieh, in addition to providing more 
comfortable travel, make for increased 
speed of cars. 

The capital account of the street 
railway companies in Chicago is at 
present about $111,000,000, which in- 
cludes $55,000,000 valuation allowed 
by the valuation committee. Mr. Da- 
vidson said that there already has been 
expended for improvements, since the 
passage of the settlement ordinances 
in 1907, over $55,000,000. 

Summarizing the work accomplished, 
Mr. Davidson said that over 765 miles 
of track have been rehabilitated, 2,000 
double-traeck ears of the latest types 
have been added to the system, thir- 
teen new substations, having an aggre- 
gate capacity of 100,000 kilowatts, 
have been constructed, and twenty-six 
car houses are now in use. There have 
also been constructed 415 miles of trol- 
lev, twelve miles of conduit, two hun- 
dred miles of duet and 3.000 manholes. 
Two tunnels have been completed un- 
der the Chicago River and the third, 
the LaSalle Street tunnel, is nearing 
completion. Work of removing some 
of the columns of the elevated railroad 
strueture which prevent the new-type 
vars entering the tunnels will soon be 
completed, according to the speaker, 
and the tunnels ready for use by all 
cars. 


passengers 


In view of the vast expenditures 


made necessary by this rehabilitation 
work there is still left for the city its 
share of the earnings of the companies. 
The ordinance provided for fifty-five 
per cent of the earnings to go to the 
city and there is now available over 
$5,000,000. 

The discussion was opened by S. F. 
Nichols, who said that Chicago proba- 
bly had the best traction system of any 
city in the country. He spoke of the 
congestion during rush hours and said 
that these eonditions obtain in every 
large city. 

Mr. Rice said that the 415 miles of 
trolley reconstructed, as mentioned by 
Mr. Davidson, represented = 7,900,000 
pounds of copper. 

T. Milton spoke of the Plymouth 
Street substation and described a stor- 
age-battery installation there which 
Was installed to carry the morning 
and evening peak load of the station. 
The battery pulls 5,000 amperes per 
hour, and, according to the speaker, 
has saved the railway considerable 
money. The company pays the storage 
battery company a fixed amount per 
annum for maintenance. 

The work being done on the LaSalle 
Street tunnel was brietly deseribed by 
another speaker. The tunnel is 278 
feet long and 48 feet wide and com- 
prises a double-bore steel tube em- 
bedded in concrete. The tube was 
constructed at Goose Island and has 
been floated down the river to a point 
near the tunnel site, where it is now 
moored awaiting completion of details. 

President Vose spoke of the traffic 
in Chicago and its relation to the trac- 
tion systems. He referred to the trip of 
Captain Healy, of the Chieago police 
department, to Europe to study traffie 
conditions there and the results he was 
attaining in Chicago since that trip. 
Two years ago there were 485 arrests 
during the vear for violation of traf- 
fie laws, while in 1910, to date, there 
have been only 41, this great difference 
being due to improved methods of 
handling the traffie. 

——_~-¢____- 


Dinner and Medal Presentation to 
Edward Weston. 


Dr. R. B. Owens, of Philadelphia, see- 
retary of the Franklin Institute, gave 
a dinner at the Lotos Club, New York 
City, on Friday evening of last week, 
at whieh Dr. Edward Weston was the 
guest of honor. The occasion was the 
presentation to Doctor Weston of the 
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Elliott Cresson Medal of the Franklin 
Institute, the award of which was an- 
nounced in these columns two weeks 
ago. At the close of a very enjoyable 
dinner, Dr. Owens made the presenta- 
tion in the following brief address: 

“Dr. Weston, by virtue of the au- 
thority delegated to me, on behalf of 
the Franklin Institute of the State of 
Pennsylvania, 1 present to vou the In- 
stitute’s Elliott Cresson Medal and 
accompanying certificate in recognition 
ef your brilliant and successful re- 
searches in the field of electrical discov- 
erv, and also in recognition of the in- 
domitable energy you have so lavishly 
and so effectively expended throughout 
a period of nearly half a century in the 
advancement of the applications of elec- 
tricity to fill the needs of and supply 
the wants of an ever increasingly com- 
plicated and exacting civilization. 

‘‘Speaking for myself, I think that 
you know, Dr. Weston, that I deeply 
appreciate the honor of being even the 
humble means of transmitting to you 
this award, and it is due to you to say, 
sir, that from no one have I drawn 
ereater inspiration in the past, and cer- 
tainly no one has lent me such assist- 
ance as you have in my efforts to edu- 
cate to a sound understanding of the 
principles of science and their applica- 
tion in engineering, scores of young 
men in this country and in one of Eng- 
land’s greatest colonies.’’ 

Dr. Weston in response, after ex- 
pressing his thanks and deep apprecia- 
tion, reviewed at some length, and most 
interestingly, the electrical work in 
which he had participated from 1871 
until the present time. His remarks 
were very instructive, and charmed the 
gentlemen in attendance. Many of the 
guests spoke in terms of appreciation 
of Doctor Weston and the great work 
he had done in the electrical and chem- 
ical fields. Among the speakers were 
Gano S. Dunn, Dr. Alexander C. Hum- 
phrevs, John J. Carty, William Stanley, 
W. C. L. Eglin, Ralph W. Pope and Col. 
Samuel Reber. 

The invited guests were the follow- 
ing: Louis Dunean, F. B. Crocker, C. 
F. Chandler, C. F. Brackett, Gano S. 
Dunn, L. A. Osborn, Charles P. Stein- 
metz, William Stanley, John J. Carty, 
Charles W. Price, W. D. Weaver, 
Samuel Insull, S. W. Stratton, Samuel 
Reber, D. C. Jackson, Ralph W. Pope, 
W. C. L. Eglin, Alexander C. Hum- 


phreys. 
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E. W. Rice, Jr. 

As the year draws to a close one be- 
gins to sum up the accomplishments of 
the twelvemonth and in the electrical 
industry we naturally direct our atten- 
tion toward those who figure prominent- 
ly in the affairs of the great institu- 
tions which contribute to the develop- 
ment in this field. Conspicuous among 
the strong men who have shaped the 
destinies of one of these large organiza- 
tions is the subject of this sketch, Edwin 
Wilbur Rice, Jr. 

Mr. Rice is not only an en- 
gineer—he is a business man, 
a constructive genius, and an 
executive of demonstrated 
ability. Mr. Rice was born at 
La Crosse, Wis., May 6, 1862, 
and was graduated from the 
Philadelphia High School at 
the age of eighteen. Under 
the guidance of his instructor, 
Professor Elihu Thomson, he 
showed exceptional ability in 
.the design and construction 
of special apparatus during 
his last two years of school 
work, and he became an as- 
sistant to Professor Thomson. 
Upon graduation he deter- 
mined to give up his collegi- 
ate course and took up elec- 
trical work with his old teach- 
er, first in Philadelphia, 
where the early arc-light 
dynamos were built, and later 
at New Britain Conn., where 
the works of the newly 
formed American Electrical 
Company were established. 
Not very long after this the 
business was acquired by 
other interests and trans- 
ferred to Lynn, Mass., under 
the name of the Thomson- 
Houston Electrie Company. 
In this connection Mr. Rice had great 
Opportunity for the work which was 
most acceptable to him, and in con- 
Junction with Professor Thomson worked 
out many of the details of the historical 
apparatus which was at that time and 
has since been given to the world. His 
grasp of the details of the business, to- 
gether with his engineering instinct, 
were recognized by those in authority 
at the Lynn works, and when still in his 
twenties Mr. Rice became superintend- 
ent of the plant. 

When the Edison and Thomson-Hous- 
ton Companies were united to form the 
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present General Electric Company, Mr. 
Rice became prominently identified with 
the new corporation. In the larger in- 
terests of this organization the under- 
standing of the essentials, and the direc- 
tive ability which had hitherto marked 
his work, were given greater scope, and 
in 1893 Mr. Rice was appointed chief 
engineer of that concern, and with this 
came the opportunity to assist in the 
molding of this organization into its 
present high place in the industrial 
world. Three years later, in addition 


E. WILBUR RICE, JR., 
Vice-President of the General Electric Company. 


to his duties as technical director, he 
was made third vice-president of the 
General Electric Company, in that 
capacity harmonizing the technical and 
commercial interests of the business. 
Combined with the characteristics which 
have been mentioned, Mr. Rice has a 
fine intuitive understanding of men, 
and this generalship has enabled him to 
gather about him a most efficient corps 
of engineers. 

Mr. Rice has been associated with rail- 
way and lighting developments since 
their beginnings. He was the first to 
advocate a flexible motor suspension in 
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electric cars, and more than one hun- 
dred patents have been granted him in 
this country. His talent and knowledge 
in the development of high-voltage sta- 
tions and transmission systems, and in 
devising methods for handling and con- 
trolling high-tension currents have been 
marked. 

He is a valued member of many engi- 
neering and scientific organizations, 
including the American Institute of 
Electrical Engineers, the American As- 
sociation for the Advancement of 
Science, the Institution of 
Civil Engineers, and the In- 
stitution of Electrical Engi- 
neers of Great Britain. At 
the Paris Exposition of 1900 
he was created a Chevalier of 
the Legion of Honor, and in 
1903 Harvard University con- 
ferred upon him the honorary 
degree of Master of Arts. In 
1906 Union University, of 
Schenectady, N. Y., con- 
ferred upon him the degree 
of Doctor of Science. 

Mr. Rice is a member of 
the Engineers’ Club of New 
York, the University Club of 
Boston and the Pilgrims 
Club. 

— eo 
New York Electrical Society. 

At the meeting of the New 
York Electrical Society on 
December 14 an address was 
made by Charles N. Chad- 
wick, Commissioner of the 
Board of Water Supply of 
New York, on ‘‘The Catskill 
Water Supply.” 

An amendment to the con- 
stitution was passed creating 
a life membership in the So- 
ciety. The following life 
members were elected: 
Frank J. Sprague, Arthur Williams, R. 
T. Lozier, H. Ward Leonard, T. C. Mar- 
tin, Kingsley G. Martin, C. A. Coffin, C. 
G. Young, Harry Alexander, John J. 
Carty, John W. Lieb Jr., W. S. Barstow, 
Charles Blizard, H. H. Barnes Jr., Cyrus 
O. Baker, Gano Dunn, C. O. Mailloux, 
Robert Lundell, A. M. Young, L. B. 
Nutting, L. K. Comstock, Thomas A. 
Edison, F. C. Bates, I. L. Meloon, H. 
Taylor Cronk. 

—e eo 

The Indiana Engineering Society. 
will hold its annual meeting at Indian- 
apolis on January 12, 13 and 14. 
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Eastern New York Section, Nationa) 
Electric Light Association. 

The first meeting of the season of the 
recently formed Eastern New York 
Seetion of the National Electric Light 
Association was held at Schenectady on 
December 13. A large gathering of 
men from the cities and towns of East- 
crn New York was present to welcome 
President W. W. Freeman and Secre- 
tary T. C. Martin of the National 
body, the principal speakers of the 
evening. ! 

Bryce E. Morrow, of the Hudson 
River Electrice Power Company, pre- 
sided at the meeting, the address of 
welcome being given by Mayor Dur- 
vee, of Schenectady. Mr. Feeman was 
then introduced and his account of the 
growth of the National Association 
and its field of usefulness was very en- 
lightening. The benefits of the Asso- 
ciation were very conclusively stated 
by the speaker, and he accounted for 
the rapid advancement of the Asso- 
ciation to its position of today on the 
score of its great utility to the elec- 
trical industry. 

National Secretary T. C. Martin 
elaborated some of the points brought 
out in President Freeman's speech, and 
especially interested the many young 
men present by picturing the splendid 
opportunities offered in both central- 
station work and in the manufacturing 
industry. 

M. Webb Offutt, manager of the 
Schenectady JTlluminating Company, 
showed clearly the value of a local or- 
ganization of men interested in the 
commercial phase of the electrical in- 
dustry in bringing together the central 
station, contractor and general public. 

C. D. Haskins, manager of the Light- 
ing Department. General Electrie Com- 
pany, was very optimistic about the 
future of the local organization. He 
predicted for Schenectady, with its 
large body of men interested in things 
electrical, a large engineering building 
with headquarters for a number of 
scientific organizations. 


—._—..)—-______ - 


Commercial Motor Car Show for Chi- 
cago. 

A comprehensive display of motor 
trueks, delivery wagons and _ self-pro- 
pelled road machines for all sorts of 
industrial purposes is to be held in 
Chicago during the week of February 
6 to 11 next. It will follow immedi- 
ately after the annual automobile show. 


will also be held in the Coliseum and 
be conducted by the same manage- 
inent, under the auspices of the Na- 
tional Association of Automobile Man- 
ufacturers. 

It is estimated that upwards of 200 
different models of work vehicles will 
be displayed, representing a value of 
more than half a million dollars. In 
addition the gallery and second floor 
of the Annex will be filled with 150 
industrial displays of parts, fittings 
and supplies pertaining to the motor 
car. 

Power vehieles suitable for almost 
every kind of industrial and commer- 
cial business will be shown, from tri- 
ear parcel carriers for the quick deliv- 
ery service of laundries, haberdashers, 
hoot and shoe stores, confectioners and 
other retailers of hght goods, to pon- 
derous motor trucks of five tons load 
capacity or more. 

—____~-¢—____- 
World’s International Trade in 1910 
Establishes New High Record. 

The world’s international trade 
promises to make a new “high” record 
in the calendar year 1910. Figures re- 
ceived by the Burean of Statisties, De- 
partment of Commerce and Labor, 
show that in nearly every country of 
the world both imports and exports are 
larger than in 1909, and the reports 
thus far received indicate that the 
grand total of the world’s internation- 
al commerce in 1910 will reach a high- 
er figure than ever before. 
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The Cleveland Electrical Code. 


The electrical code recently adopted 
by the city of Cleveland, O., provides 
that all electrical conductors with the 
exception of trolley lines on the main 
city streets be placed in underground 
conduits. and also provides for the 
proper supervision of all electrical work. 

This code places all electrical construe- 
tion, imterior wiring, street lines for 
signal. fire alarm, power and other pur- 
poses under the control of the building 
department. This division of the de- 
partment will be in charge of an elece- 
trieal engineer, with the title of City 
Electrician, at a salary of $2.000 per 
annum, and will comprise a Chief In- 
spector of Electricity at $1.500 per an- 
num, a permit clerk at $1,000, and six 
inspectors of electrical wiring and ap- 
phanees. The qualifieations of these 
officials are prescribed and they will be 
required to furnish a surety bond. 


Vol. d57—No. 26 


New Ritz-Carlton Hotel Opens in New 
York. 

The new Ritz-Carlton Hotel, of New 
York, N. Y., which was recently opened 
to the public, is conceded as among the 
best, both from the standpoint of ap- 
pearance, interior and exterior, and 
many conveniences offered its patrons. 

The most perfected stage of engineer- 
ing practice is evidenced in many of 
the conveniences, such as elevators, 
heating and ventilating, ice plant, 
pneumatic tubes, ete., and as has come 
to be common practice, electricity plays 
an important part in the operation of 
these systems. 

Of particular interest is the lighting 
installation in this hotel which, it is 
said, 18 carried out on a scale equally 
as elaborate as the interior decorations. 
At an opening dinner, whieh was ten- 
dered the press, the elaborations of the 
liulumination and decorations of the 
main restaurant was particularly im- 
pressive. An ingenious arrangement 
of electrice lights is employed in this 
room, wherein all lighting units are to- 
tally eoneealed from view. 


——_—__<--____- 


Membership of National Electric Light 
Association. 

The National Electric Light Associa- 
tion reports that it is continuing to 
enjoy the growth which it has experi- 
enced so remarkably during the past 
eighteen months. On December 12 the 
membership reached the high mark of 
6,007, inclusive of 904 operating compa- 
nies and 222 manufacturing concerns. 
The operating companies and their sec- 
tions have 4,133 employees and mem- 
hers of their staff in Class B member- 
ship. The membership in July, 1909, 
was 3.137 and at the meeting of the 
Executive Committee last January was 
reported as 4,500, so that the net 
growth during the present year, after 
dropping 250 individual members for 
various reasons, is around 1,500 H. H. 
Scott, the energetic chairman of the 
membership committee, has, with the 
aid of this large, enthusiastic commit- 
tee, just set on foot another member- 
ship campaign and there seems every 
reason to believe that 1911 will wit- 
ness a growth in every way equal to 
that just noted. 

—_—__»--@——___— 

The Christmas week meeting of the 
Toronto Company Section, National 
Electrice Light Association, will be de- 
voted to entertainment features. It 
will be held on December 29. 
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Electricity in Stove Manufacture. 


Description of the Electrical Installation in the Cribben & Sexton Plant. 


The new plant of the-Cribben & Sex- 
ton Company, manufacturers of Uni- 
versal stoves and ranges, occupies a 
space approximately 1,000 feet by 357 
feet between West Ohio Street and the 
Chicago, Milwaukee & St. Paul tracks, 
extending from Franklin Boulevard to 
Albany Avenue. This Company, 
which has occupied a row of buildings 
at Erie and Townsend streets, has erect- 


GENERAL VIEW 


ed this new factory in order to get 
more space and better shipping facili- 
ties. 

The buildings which have been erect- 
ed include a foundry 325 feet by 240 
feet, a cleaning room 32 feet by 152 
feet with a pattern shop above, a ware- 
house and assembling building 480 feet 
by 100 feet, a power house 50 feet by 
100 feet, and an enameling building 
100 feet square. l 
; The power house, enameling build- 
mg and foundry are one story high 


with saw-tooth roof construction. The 
warehouse is four stories in height. All 
buildings are of brick with mill con- 
struction floors. 

The plant is furnished with electrical 
energy for lighting and all power pur- 
poses, heat and live steam, from an 
isolated plant, which, as mentioned 
above, is located adjacent to the enam- 
eling building and along a spur track 


and stack are of sufficient capacity to 
take care of a third boiler should it 
ever be required and at present serve 
to remove the gases from the enameling 
ovens. 

The boilers are equipped with Green 
chain grate stokers, operated by a 
standard steam engine. The ashes are 
discharged from the stokers into brick- 
lined steel hoppers which are located in 
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OF POWER PLANT, CRIBBEN & SEXTON COMPANY, CHICAGO. 


of the St. Paul railroad, so that coal 
may be conveniently received. 

The boiler room occupies about one- 
half of the plant and is separated from 
the engine room by a brick firewall. 
The boiler-room installation comprises 
two Stirling water-tube boilers, each 
of 300-horsepower capacity, located in 
a row. The boilers are connected to a 
brick stack 66 feet by 150 feet high by 
means of a sheet-steel smoke flue. The 
stack was built by the Heine Chimney 
Construction Company. The breeching 


a tunnel below the boiler-room floor. 
In this tunnel is a truck carrying a 
trunion car body which can be removed 
from the truck by means of a hand 
crane just outside of the power house 
building and set on a side dump truck 
which runs on the tracks of the indus- 
trial railway extending to all parts of 
the plant. 

The plant is equipped with an open 
feed-water heater of the Webster type 
and with two duplex steam-driven boil- 
er-feed pumps, one 7 by 4 by 10 and 
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one 7 by 414 by 10, built by the Platt 
Iron Works. These pumps are in- 
stalled in the boiler room north of the 
row of boilers. The piping was done 
by Kroeschell Brothers and the pipe 
covering supplied by Ehret Magnesia 
Manufacturing Company. The power 
plant is equipped with a central oiling 
system. There is a small basement 
under a portion of the engine-room 
floor immediately beside the main en- 
gine. This basement contains the ex- 
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MOTOR DRIVING HOT-WATER 


haust piping, valves, ete., and a Burt 
filter. The drip lines from the various 
bearings discharge into this filter and 
after passing through it are taken by 
a small steam pump in the engine room 
to an oil tank located in the high por- 
tion of the boiler room which feeds 
the various oil. cups by gravity. The 
steam piping throughout the plant is 
relatively small. 

From the power plant to the ware- 
house and to the enameling building 
there is a system of piping supplying 
steam and hot water to these buildings. 


This piping is run underground in a 
concrete duct with a removable rein- 
forced concrete top. The electric ca- 
bles are carried in parallel ducts and 
are lead sheathed. 

The engine room contains a Nordberg 
engine 20 by 42 inches of the double- 
eccentric long-range cut-off type direct 
connected to a Crocker-Wheeler gen- 
erator of 250 kilowatts capacity run- 
ning at 110 revolutions per minute. 
Space has been provided for a second 


PUMP. 


machine. The generator is connected 
to a red Tennessee marble five-panel 
switchboard equipped with Weston 
flush-type station instruments, “I. T. 
E.” eireuit-breakers and Thomson 
wattmeters. From the switchboard 
two large mains supply the foundry 
and the warehouse building respective- 
ly, while small mains supply the enam- 
eling department and power plant. 
The power equipment of the foundry 
consists at present of one Piqua cupola 
blower geared to a variable-speed mo- 
tor, a cinder mill belted to a motor 
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and an elevator of the Otis type. The 
steel work for a second charging plat- 
form is in place and within the next 
sixty days the present foundry equip- 
ment is to be duplicated. All pouring 
in this foundry is done by hand and 
no cranes are used. This method is 
employed on account of the extremely 
thin castings produced by this foundry 
which necessitates hot metal and rapid 
pouring. ' 

The north end of this fountry is 


MOTOR DRIVING FOUNDRY BLOWER. 


hghted by means of mercury-vapor 
lamps. The south end is equipped with 
flaming-are lamps. A number of both 
types of lamps were in service in the 
old plant of the same company and the 
present arrangement is to give definite 
information as to which system is best 
adapted to this class of work. The 
cleaning roam is equipped with two 
batteries each of ten tumblers. Each bat- 
tery is driven by a motor mounted on 
a bracket and each tumbler is connect- 
ed with a shaft by means of a friction 
eluteh. The cleaning room also con- 
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tains grinders. The cleaning room 18 
equipped with a dust collector system 
furnished by the Cyclone Blow Pipe 
Company having a direct-connected 
fan and motor mounted near the ceil- 
ing. 

On the floor above the cleaning room 
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double-wheel stands driven in two 
groups from thirty-five-horsepower mo- 
tors mounted on platform suspended 
from the ceiling. Each double wheel 
grinder or buffer is operated by means 
of a friction clutch. This room is pro- 
vided with two independent dust-col- 
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on the lower two floors of the ware- 
house building have all machines mo- 
tor driven by means of group drives. 
Motors in general are suspended from 
the ceiling. 

The manufacturing portions of the 
plant are lighted mainly by means of 


VIEW OF BOILERS. 


the pattern shop for wood and for 
metal patterns have machines, group 
driven by motors. 

An underground tunnel connects the 
cleaning room with the polishing and 
nickel departments in the warehouse 
building. The polishing room contains 


MOTOR DRIVING ELEVATOR MECHANISM. 


lecting systems with direct-connected 
motors and fans discharging into a 
common Cyclone collector. 

The plating department contains 


three Hansen & Van Winkle plating 


generators direct connected to motors. 
The other manufacturing departments 


Coopper-Hewitt mercury vapor lamps 
and with clusters of incandescents. 
The warehouse portions of the build- 
ing employs single incandescent 
lamps. No arc lamps are used outside 
of the foundry. 

The wiring installation of this plant 
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was made by Henry Newgard & Com- 
pany. The motors and generator were 
supplied by Crocker-Wheeler Company. 
W. L. Fergus & Company were the 
consulting electrical and mechanical 
engineers. 

eine ig eee Be 


The Electric Stress at Which Ionization 
Begins in Air. 

A paper with this title was read by 
A. Russell at a recent meeting of the 
Physical Society of London. 

In the Proceedings of the American 
Institute of Electrical Engineers for 
July, 1910, J. B. Whitehead publishes 
the values of the electric stress at 
which ionization begins in air. The 
electrodes he used in his experiments 
consisted of a metal tube and eylindri- 
eal wire coaxial with it. Alternating 
pressures were employed, and the in- 
ner wires used had diameters varying 
in size from 0.089 to 0.475 centimeters. 
If a be the radius of the inner wire, 
the author has found that the expres- 
sion 32+ 13.4/V/a gives all White- 
head’s experimental results for the 
maximum electrie stress in kilovolts 
per centimeter with a maximum inac- 
curacy of less than one per cent. The 
experiments show that the electric 
Stress at which ionization occurs is in- 
dependent of the metals used for the 
electrodes and of the inner radins of 
the outer tube. It depends merely on 
the radius of the inner wire. It is 
shown that Steinmetz’s experimental 
results on the sparking distances be- 
tween parallel rods are in substantial 
agreement with Whitehead’s figures. 
Possible reasons for the discrepancies 
are given. An empirical formula is 
given which is based on experimental 
results recently published by Kowalski 
and Rappel for the sparking voltages 
between equal spherical electrodes. 
The results indicate that the electric 
stress at the moment of discharge has 
a minimum value when the distance be- 
tween the electrodes is a certain func- 
tion of their radius. The author lays 
great stress on the currents of electri- 
fied air which stream round the elec- 
trodes before the discharze takes place 
and the effects of which it is customary 
to neglect. These currents often modi- 
fy very appreciably the valnes obtained 
for the disruptive stress at the moment 
of discharge. The striking similarity 
hetween the formulas for the tempera- 
tnre-gradient at the surface of a hot 
wire cooling in air and the emnirieai 


formula for the potential gradient at 
the surface of an electrified wire when 
ionization is taking place at its surface 
is pointed out. 

In the discussion C. Chree remarked 
that when the electrodes were close to- 
gether electrostatic attraction might 
produce an actual transfer of matter 
from one electrode to the other. The 
effect of the electrostatic attraction on 
the diminution of the distance between 
the electrodes would depend upon the 
nature of the apparatus used. 

ee 
Railroad Company Asks for Sugges- 
tions. 

In order to collect material which 
may result in placing the operation of 
its line on a higher plane, the officials 
of the Terre Haute, Indianapolis & 
Eastern Traction Company have is- 
sued cards to its employees asking for 
suggestions concerning better operat- 
ing service. The company’s employees 
are asked to give their ideas on ways 
for securing better conditions as to 
safe operation and their opinions as to 
speed, stops, schedules, ete. 

—__—_»@-+@—___ -~ 

Mercury Vapor Water Sterilizer. 

A description of a water sterilizer 
making use of a mercury vapor lamp 
appeared in a recent number of The 
Electrical Times. With this apparatus 
in which light from a mereury-vapor 
lamp shines through quartz partitions 
into the circulating water, tests 
showed that in many eases the water 
after treatment was absolutely sterile. 
In no ease did the test show more than 
ten germs per cubic centimeter. 


—— G 


Earth Currents During Comet’s 
Transit. 

During the transit of Halley’s comet, 
observations of earth currents were 
made at Stockholm, Sweden, by D. 
Stenquist and E. Petri, and are given 
in the last number of Tenestual Mag- 
netism and Atmospheric Electricity. 
The resistance of the earth between 
two points was previously measured, 
and readings taken from minute to 
minute of the difference of potential. 
The measured currents were consider- 
ably above the normal for the time of 
day (midnight to 3:45 a. m.) but not 


so large as during a magnetic storm. 
— 


Proposed Electrical Exhibition. 
Cape Town is to have an electrical 
exhibition in March, 1911. 
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Justice Le Boeuf on Obsolescence. 

A new principle in connection with 
the valuation of special franchises was 
given by Justice Le Boeuf in connec- 
tion with the case of Brooklyn Rapid 
Transit Company which recently came 
up for trial. The Rapid Transit Com- 
pany held that its franchise tax valu- 
ation should be reduced from $1,365,- 
842 to $334,538. This contention was 
upheld by Justice Le Boeuf, who said 
there should be a charge off for ob- 
solescence. His remarks, in part, follow: 


“If the State Tax Commission’s decision 
is to be construed as laying down the rule 
that no allowance shall be made for obso- 
lescence or inadequacy of equipment not yet 
sustained, but capable of reasonable as- 
certainment for the future, it does not ap- 
pear to me to be consistent with the ex- 
pressed policy of this State. As surely as 
humanity travels from the cradle to the 
grave, the machinery and equipment of a 
public service corporation travel toward the 
scrap pile. The plant and structures de- 
preciate in less degree, but as certainly. 
This is ordinary depreciation. 

“But another form of depreciation in the 
case of properties here being valued takes 
place. The machinery or equipment, while 
still capable of years of service, becomes in- 
adequate to do the work demanded, not only 
by the corporation, but by the law itself. 
In the case particularly of electrical ma- 
chinery the type becomes obsolete by rea- 
son of invention, and increasing public de- 
mands frequently require in aid of safe and 
adequate service, that the obsolete appliance 
or equipment give way to renewal. Some 
of these changes are capable of definite as- 
certainment. Many of them may be pro- 
vided against for the future by setting aside 
from gross earnings a reasonable sum to 
create a reserve against the day when they 
shall come. This reserve, with the amounts 
set apart for ordinary depreciation, go to 
amortize the capital of the company. Amor- 
tization of capital is something of a novelty 
in the case of public service corporations. 
Amortization of securities of trustees and 
money corporations has been known for 
many years and the principle has been ap- 
plied by manufacturing corporations. Pub- 
lic service corporations alone were slow to 
recognize this necessity. 

“The wrecks of many such corporations 
scattered throughout the state would not to- 
day be seen if early this principle had been 
applied to their accounting. 

“In the old days after original paid-in 
capital and original bond issues had regu- 
larly paid their dividends and interest out 
of earnings, and the plant had depreciated 
or become in whole or in part inadequate or 
obsolete, it was necessary to issue a new 
batch of bonds to cover a new plant, while 
the old plant was actually on the books at 
practically its original value. Capital re- 
mained apparently unimpaired and clamor 
ing for dividends. If the money were actu- 
ally obtained, the bond holders sooner or 
later owned the road and upon reorganiza- 
tion were obliged in the interest of the 
property to eliminate in whole or in part 
the original stock holders. 

“The Public Service Commission law 
recognizes this amortization principle and 
yet the state tax commission is insistent 
that no reasonable basis exists for the 
creation of an amortization fund. 

“If a public service corporation comes 
into court and requests that it be permitted 
to set aside a reasonable amount of its gross 
earnings for such an amortization fund, it 
is dificult to understand why the court 
should refuse to consider that request.” 
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National Gas and Gasoline Engine 
` Trades Association. 


The fifth meeting of the National 
Gas and Gasoline Engine Trades Asso- 
ciation, which was held at Racine, 
Wis., December 12 to 15, was well at- 
tended and was in many ways the 
most successful convention in the his- 
tory of the Association. About 300 
members were present and papers 
were read which concerned not only 
those directly interested in the gaso- 
line-engine industry, but those con- 
cerned with the allicd machinery 
trades and electrical supply business 
as well. 

The purpose of the Association, 
which was formed only two years ago, 
has, as may be seen from the title, 
the object of bringing about more in- 
timate relations between manufactur- 
ers and dealers, and in this and other 
ways, bettering the gasoline-engine in- 
dustry. 

The first day was taken up almost 
entirely with the arrangement of ex- 
hibits and the registration of the ar- 
riving members. Those manufactur- 
- ers presenting exhibits at the conven- 
tion were as follows: The Knoblock- 
Heideman Manufacturing Company, 
South Bend, Ind.; R. D. Loose Manu- 
facturing Company, Chicago; The 
Lunkenheimer Company, Cincinnati; 
The Phansteih] Electrical Laboratory, 
Chicago; The Parker Manufacturing 
Company, Lansing, Mich.; Wheeler & 
Sehebler, Indianapolis, Ind.; The Day- 
ton Engineering Laboratories Com- 
pany, Dayton, O.; Great Western 
Smelting & Refining Company, Chi- 
cago; Hercules Electric Company, In- 
dianapolis, Ind.; The Bosch Magneto 
Company, New York, N. Y.; Freeman 
& Sons Manufacturing Company, Ra- 
cine, Wis.; Mound City Paint & Color 
Company, St. Louis, Mo.; Rock Island 
Battery Company, Cincinnati, 0.; 
Roth Brothers & Company, Chicago; 
Motsinger Device Manufacturing Com- 
pany, Pendleton, Ind.; Lutz-Lock- 
wood Manufacturing Company, Al- 


dene, N. J.; K. T. Jacobsen & Com- - 


pany, Racine, Wis.; The Electric Stor- 
age Battery Company, Chicago; With- 
erbee Igniter Company, Springfield, 
Mass.; Peoria Governor Company, 
Peoria, Tll.; Standard Foundry Com- 
pany, Racine, Wis.; Nungesser Elec- 
tric Battery, Cleveland, O.; Acheson 
Oildag Company, Port Huron, Mich. 
The second day of the convention 


at Home and Abroad,” 
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was taken up by the address of wel- 
come by Mayor Horlick, the response 
by M. A. Loeb, president, and the 
reading of various reports. A num- 
ber of papers were read in the after- 
noon, which were as follows: ‘‘The 
Gasoline Engine of Tomorrow,” R. C. 
Bristol; ‘‘Gasoline Engines on the 
Farm,” J. G. Finkbeiner; ‘‘The Rela- 
tion of the Manufacturer to the Farm- 
er,’ C. O. Ocock; ‘‘Kerosene as a 
Fuel,’’ George M. Holley; ‘‘The Gaso- 
line Engine in the Agricultural Field 
George A. 
Cormack, Jr.; and ‘‘Practical Elec- 
tricity on the Farm,” C. H. Roth. An 
abstract of Mr. Roth’s paper follows: 


ELECTRICITY ON THE FARM. 


This paper reviews the development of 
the various parts that go to make up an 
isolated lighting plant. considering in turn 
the gasoline engine, the dynamo, the stor- 
ge battery, the lamps, switchboard and 
accessories. The author then itemizes the 
cost and maintenance of a typical plant, 
for illustration considering a thirty-four 
light installation. The location of these 
lamps are mentioned and it is assumed that 
the plant is in use fifty-seven lamp hours. 
Calculating on this basis the author figures 
the cost of apparatus of sufficient size to 
be as follows: Storage battery, $115; dyna. 
mo, $43: gasoline engine, $80; switchboard 
and instruments, $70; lamps, $22: wire, in- 
sulators, fuses, etc., $55: fixtures. globes, 
etc.. $50, and cost of wiring, $55, making the 
total cost $490. The cost of operation and 
maintenance per year is summed up as fol- 
lows: Fuel $18.25; maintenance of storage 
battery, $10: maintenance of engine and 
dynamo, $&: cost of lamp renewals, $6; in- 
terest on the investment at 6 per cent. 
$29.40, the totai being $71.65. This divided 
by 365 days equals 19.6 cents per day and 
this divided by the number of lamps used 
gives a cost of a little more than one-half 
cent per lamp per day. The paper then 
points out how a slight additional expendi- 
ture will allow the installation of a number 
of motors to operate such machines as sep- 
arators, washing machine and water pump. 
The author points out the numerous advan- 
tages of motor drive and gives a rather 
complete list of farm machines which are 
particularly suited to be driven by electric 
motors. Among the most prominent advan- 
tages of installing an electric plant on the 
farm, as pointed out by the author, may be 
mentioned the elimination of matches and 
lanterns, lessening fire risk; current for 
lights or motors may be transmitted to any 
point around the farm by wires; the con- 
veniences of switching on or off the current 
from a distant point, etc. 


Papers read on the second day 
were: ‘‘Gas Engines, Frederick Lam- 
mert; ‘‘The Installation of a Mechani- 
eal Ignition System,’’ H. F. Apple; 
‘Does the Efficiency of a Gas Engine 
Depend on Its Equipment?’’ Charles 
Kratsch; ‘‘Gas Engine Accessories,’’ 
Otto M. Knoblock; ‘‘Simplicity the 
Basis of Reliability,” J. C. Miller. 

The morning session closed with a 
demonstration of the action of spark 
coils, which was given by Carl Pfan- 
steihl. 
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At the afternoon meeting, the 
papers read were as follows: ‘‘Com- | 


parison of Various Methods of Testing 
Engines,’’ Joe Tracey; ‘‘Side Lights 
on Gas Engine Electric Lighting,’’ W. 
H. Coles; ‘‘Gas,’’ H. I. Lea; ‘‘The Re- 
lation of Ignition to Engine Efficien- 
cy,” Roger Whitman; and ‘‘Gas Pro- 
ducers,” H. F. Smith. 

The papers presented before the 
third day’s meeting were confined en- 
tirely to the subjects of sales and ad- 
vertising. Titles of these papers fol- 
low: ‘‘The Salesman’s Angle,” C. O. 
Hamilton; ‘‘Salesmanship vs. Man- 
hood,” J. E. Hozier; ‘‘Scientific Sales- 
manship,’’ Wm. T. Goffe; ‘‘Advertis- 
ing to Help the Dealer,” H. E. Bev- 
eridge; ‘‘Cost and Cost Systems,” F. 
W. Guthrie; ‘‘General Talk on Adver- 
tising,’’ F. E. Long; ‘‘Mail Order Gas 
Engines,’’ S. M. Walker. 

Officers elected were as follows: 
President, C. O. Hamilton, Elyria, O.; 
vice-president, O. C. Parker, Racine, 
Wis.; treasurer, A. M. Knoblock, 
South Bend, Ind.; secretary, Albert 
Stritmatter, Cincinnati, O. 

The informal reception and smoker 
which was given by the Racine Club 
on Tuesday night and the banquet at 
the Hotel Racine on the following day 
were decidedly successful and fur- 
nished means for more intimate ac- 
quaintance on the part of the members 


present. ERSA 


Electrification of Terminals in Chicago. 

The question of the electrification of 
the terminals of Chicago steam roads 
was again taken up at the December 19 
meeting of the Chicago City Council. 
A parallel movement was made by the 
Chicago Association of Commerce, 
which asked the Mayor to appoint a 
committee to confer with the Associa- 
tion’s commitee on this subject. The 
latter committee is said to be composed 
of prominent engineers who have 
studied the problem of electrification 
fully and found it entirely feasible. 

The action of the City Council was in 
the shape of an ordinance demanding 
that all steam roads proceed immedi- 
ately to electrify their lines within 
seven miles of the City Hall. It fixed 
the final date as January 1, 1913. The 
ordinance was referred to the local 
transportation committee. An ordi- 
nance was proposed at 1 Council meet- 
ing about a year ago, but the commit- 
tee to which it was referred has, as vet, 
made no report. 
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The Magnetic Properties of Iron and 
Its Alloys in Intense Fields. 


At the meeting of the Institution of 
Electrical Engineers in London on De- 
cember 8, a paper with the above title 
was presented by Sir Robert A. Had- 
field and Prof. B. Hopkinson. An ab- 
stract of the paper follows: 


The magnetic properties of materials in 
fields of very high flux-density are of great 
scientific interest on account of their bear- 
ing upon the molecular theory. According 
to this theory an intense field completely 
swamps the effects of the mutual interac- 
tions of the magnetic molecules which are 
responsible for the complicated relations in 
weaker fields. In the expression 

B = H + 4I 
where B represents the flux-density and H 
the intensity of the magnetizing field, J is 
the sum of the magnetic moments of the 
molecular magnets contained in a unit of 
volume. | may vary with the temperature 
and other physical conditions, but it is to 
be regarded as a constant with respect to 
varying magnetic conditions, and the value 
qf ig the saturation value. This must be 
regarded as a fundamental magnetic con- 
stant. Its value has been determined for 
approximately pure iron and for alloys of 
iron with carbon, silicon, aluminum and 
nickel respectively. The isthmus method 
wus used and the magnetic flux measured 
by the use of a ballistic galvanometer. The 
values of J may be regarded as constant 
in these alloys. The specimens were in the 
form of tiny cylinders, five millimeters in 
diameter and filling the airgap between the 
pole pieces, amounting to one-quarter inch, 
and field-strengths up to 25,000 units could 
be obtained. The following are the most 
important results obtained: (1) Every al- 
loy examined, without exception, has a defi- 
nite saturation intensity of magnetization. 
In most cases this is reached in a fleld of 
5,000 units, but in a few there is a small in- 
crease between 5,000 and 25.000. The forms 
of the curves of magnetization concerning 
[Į and H in these exceptional materials, 
however, leave no doubt of the existence in 
them also of a Saturation value of J. Every 
one of the materials tested, without excep- 
tion, behaves as though it consisted of a 
mixture of magnetic substances with non- 
magnetic substances having a permeability 
not differing materially from unity. This 
holds good also for the non-magnetic or 
nearly non-magnetic nickel or manganese 
alloys. and, in this respect. the results differ 
from those obtained by Ewing and Low—ac- 
cording to whose experiments a nearly non- 
magnetic manganese-steel had a constant 
permeability of about 1.4. Among all the 
alloys which we have tested there is none 
having a constant permeability differing 
from unity by more than two per cent. 
(2) There is in the series no alloy having 
a higher specific magnetism than pure iron. 
(3) The saturation value of / for pure iron 
of density 7.80 in absolute units is 1,675 
within one per cent. This is slightly lower 
than the values obtained by Ewing and Low 
and othe: experimenters. (4) In an an- 
nealed iron-carbon steel in which other ele- 
ments are present in small proportions, the 
specific magnetism is less than that of pure 
iron by a percentage equal to six times the 
percentage of carbon. This result consti- 
tutes a verification, in the case of annealed 
jron-carbon alloys of the linear relation con- 
necting the magnetism of a mixture with 
the mavnetisms of its constituents. In this 
case there are two constituents. mechanical- 
Ivy mixed, viz., pure fron and {fron-carbide, 
the percentage of iron carbide being 15.5 
times that of the carbon in the steel. It is 
readily deduced that the magnetism of car- 
bide of fron is about two-thirds of that of 
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pure iron. (35) Quenching an iron-carbon 
alloy from a high temperature reduces the 
specific magnetism by a large but some- 
what uncertain amount. (6) The addition 
of silicon or aluminium to iron results in a 
reduction in specific magnetism which is 
roughly in proportion to the amount added 
as though the addition behaved as an inert 
diluent. If carbon be present, however, sili- 
con seems to neutralize its action to some 
extent. (7) The observations on the alloys 
of iron with nickel and with manganese, or 
with both these elements, have failed to re- 
veal any simple relation between their mag- 
netism and their composition. It is prob- 
able that this is due to the peculiar effects 
of heat treatment on these substances. 
When these effects are sufficiently known it 
may be possible to apply to the manganese 


and nickel alloys the same kind of magnetic 


analysis as to the carbon steels. 
——__~@-«-@-_____ 
New York Tunnel Extension. 

At the meeting of the Municipal Art 
Society in New York City, on Decem- 
ber 12, the possibilities in the develop- 
ment of the city by co-operation with 
the transit companies was discussed. 
Among the speakers was William S. 
McAdoo, who criticised the recent 
offer of the Interborough Company to 
extend its tunnel lines. The two worst 
features he considered to be the pro- 
posed division between the city and the 
company of the profits after five years 
of operation and the indeterminate 
franchise. 

—_-_ ++ —___—. 
The Eight-Hour Law. 

The turbo-electric machinery for the 
new battleship to be built at the Brook- 
lyn Navy Yards hasbeen bid upon by 
only one company, the General Elec- 
tric Company, owing to the fact that 
all competitors were deterred by the 
application of the eight-hour law. This 
clause occurred in an act of Congress 
declaring it to be a penal offense to 
use labor in excess of eight hours per 
day by any contractor on any publie 
works of the United States. 

A recent opinion has been handed 
down by the Attorney General, which 
states that this law should be con- 
strued to apply simply to work done 
upon the vessel itself at the place where 
it is built, and not to the manufacture 
elsewhere of machinery or material 
that 1s to enter into its construction. 

——_-s-- @_____—_ 

Lewis Institute Branch, A. I. E. E. 

At a meeting of the Lewis Institute 
Branch of the American Institute of 
Electrical Engineers, held on the even- 
ing of December 13 at Lewis Institute, 
Chicago, a paper was presented on 
‘‘Some Recent Hydroelectric Develop- 
ments in the West.” As the author, 
James Lyman, district engineer of the 
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General Electric Company, was unable 

to be present, the paper was read by 

Harry Gilbert, of the same company. 
——_.-- 


Explosion Wrecks Substation of New 
York Central. 


Early in the morning of Monday, De- 
cember 19, an explosion of gas wrecked 
the wing of the substation building con- 
taining the storage batteries and trans- 
formers of the New York Central & 
Hudson River Railroad at Fiftieth 
Street and Lexington Avenue, New 
York City. While shifting a train of 
cars, owing to a slippery track, the mo- 
torman in charge had overrun a buffer 
and smashed a concrete pillar support- 
ing one of the supply pipes conveying 
the illuminating gas under pressure to 
the yard sections. This leakage per- 
sisted for several hours and the gas ac- 
cumulated in a spacious shed under- 
neath the substation. By some means 
the mixture became ignited, resulting 
in a terrific explosion which demolished 
part of the building and caused great 
damage to the surrounding structures. 
A street car passing nearby was over- 
turned, crushing an automobile along- 
side, and killing four passengers in the 
car. It is understood that ten persons 
were killed outright and over a hun- 
dred persons were more or less serious- 
ly injured. Among the railroad men 
killed were V. B. Livermore, Patrick 
Jordan and Charles MeMorrow. 

Virgil Benjamin Livermore was an 
operating inspector for the New York 
Central. He was born in Saxon River, 
Vt., forty-six years ago. He moved to 
Brooklyn soon after his marriage in 
1886 and went to work for the Brook- 
lyn Rapid Transit. He became foreman 
of workshops. Four years ago he left 
the Brooklyn Rapid Transit and took a 
similar position with the Metropolitan 
Street Railway. A few months later he 
went into the employ of the New York 
Central. He leaves a son and two 
daughters. His wife is dead. 

Livermore’s work in the electrical 
equipment department as operating in- 
spector took him to points where there 
was trouble in the electric system. He 
was standing by the car which is sup- 
posed to have broken the gas pipe. 

Patrick Jordan had been in the rail- 
road’s employ for twenty years and was 
general foreman of maintenance of 
way. 

Charles MeMorrow was a third-rail 
man employed by the railroad. 
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MODERN INDUCTION REGULA- 
TORS, THEIR USAGES AND 
RESULTS. 


BY F. W. SHACKELFORD. 


When feeder regulators were first in- 
troduced the nature of the design led 
to bulky construction and sluggish oper- 
ation and they, like other devices, have 
undergone rapid changes in design, in 
order to keep abreast of the times. 

Induction regulators are designed for 
single, quarter, three-phase and six- 
phase work and for hand, motor, or au- 
tomatic operation. Since the require- 
ments of the times demand automatic 
regulators, this article will be devoted 
almost entirely to this class of induction 
regulators. 

The modern induction regulators may 
be summarized as embodying the fol- 
lowing: minimum floor space per unit 


FIG. 1-INDUCTION REGULATOR. 


of capacity, noiseless operation both 
electrically and mechanically, high effi- 
ciency and power-factor, perfect bal- 
ance of moving element, rapidity of 
Operation and elimination of any tenden- 
cy to hunt. 

Such a modern induction regulator 
is shown in Fig. 1. It will be noticed 
that the machine is compact, having all 
parts for its operation self-contained and 
complete for motor or remote control. 
For automatic operation the addition 
of a primary contact as shown in Fig. 
4, and a secondary contact which is 
Controlled by the primary contact as 
shown in Fig. 2, is necessary. 


There is always a tendency for any 
piece of induction apparatus to hum 
or vibrate and it is, therefore, a question 
of obtaining a most perfect alignment 
of the moving part with respect to the 
stationary part. This is obtained by 
careful machining of the stationary 
spider, accurately cut punchings which 
are assembled in it, and the lining up 
of the bearings of the rotating member, 
so that the air gap is equal on any diam- 


FIG. 2--SECONDARY RELAY SWITCH. 


eter. This insures both a good mechani- 
cal as well as electrical balance and the 
further elimination of humming: is ac- 
complished by filling the tank with oil. 
The stationary part of the regulator is 
shown in Fig. 3. This shows both the 
bottom and the top of the tank removed 
which makes machining of the inside 
parts much easier and assures accurate 
boring, inasmuch as the part can be 


FIG. 3—FIXED PART OF REGULATOR. 


bolted fast to the bed plate of the mill 
and the cutting tool mounted on a shaft 


of sufficient diameter to insure rigidity. 


The rotating member or primary is 
shown in Fig. 5. The windings are 
mounted on concentric laminated cores 
as shown in Fig. 6. 

The secondary winding of the regula- 
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tor is connected in series with the line 
to be controlled and the primary in 
shunt. The shunt winding or primary 
produces a magnetic flux that has a 
constant value, the direction of which is 
fixed with relation to the movable core, 
but variable with respect to the sec- 
ondary core and consequently with re- 
spect to the series or stationary winding. 
This flux when passing through the sec- 
ondary coils in one direction induces a 
potential in these coils which is added 
directly to the line potential, or when 
the direction of the flux is reversed by 
rotating the primary core through an 
angle of 180 degrees is subtracted from 
the line potential. 

It will, therefore, be seen that, as the 
primary core is rotated gradually, the 
direction and amount of flux is varied, 
this variation producing a graduated 
potential in the secondary from maxi- 
mum boost, through zero, to maximum 
buck. Fig. 7 shows the boost and lower 
curves, the difference between the two 


FIG. 4—PRIMARY RELAY CONTACTS. 


curves representing the small loss in the 
regulating device. 

The automatic operation of the regu- 
lator is effected by an auxiliary contact- 
making voltmeter, as shown, so connect- 
ed to a potential and current trans- 
former that a rise or fall of line voltage 
from a predetermined value will cause 
contact to be made in the relay switch, 
this in turn closing the circuit of the 
small motor which is mounted directly 
on top of the regulator case and which 
drives the regulator armature by means 
of suitable gearing as shown in the pre- 
vious illustration. The rotating core 
contains two windings, the active or 
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shunt winding connected across the line 
and a secondary winding short-circuited 
on itself and arranged at right angles 
to the shunt winding. The object of 
the short-circuited winding is to de- 
crease the reactance of the regulator: 
for as the primary and short windings 
are both on the movable core and ap- 
proximately fixed at right angles to each 
other, the flux generated by the primary 
passes on either side of the short-cir- 
cuited coil and is, therefore, not affect- 
ed by it in any way whatever and as 
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magnetize the given pole of the regula- 
tor in the same direction, that is, each 
pole is wound with as many distinct 
and separate windings as there are 
phases and these windings are connected 
to the line in the same way as similar 
windings on the generator. The mag- 
netic flux has a practically constant 
value, but does not have constant direc- 
tion, as the magnetic field is a rotating 
one and not alternating, as in the single- 
phase type and the speed of rotation of 
the one particular pole is the same as 


FIG. 5—PRIMARY OR ROTATING PART OF REGULATOR. 


there is no flux passing through this 
coil no current flows in it. This condi- 
tion, however, is only true when the 
armature is in maximum boost or lower 
position with current flowing in the 
series winding, or in any position of the 
armature with no current in the sec- 
ondary. With the armature in the neu- 
tral or no-boost or no-lower position, the 
flux generated by the current in the 


From To 
Feeder 


FIG. 6— ARRANGEMENT OF CORES. 


secondary passes equally on either side 
of the primary coils which cannot, there- 
fore, neutralize the flux generated by 
secondary. 

With polyphase regulators the excita- 
tion is produced by the combined action 
of shunt windings connected across the 
separate phases of the system. All 
other windings for the different phases 
must be identical in every way and ar- 
ranged so that the various windings 


that of the generator. This type of 
regulator is sometimes used with three- 
phase and six-phase rotary converters 
tor lighting service. Regulators, how- 
ever, are nearly all single-phase, for 
these may either control a straight sin- 
gle-phase feeder or by using three regu- 
lators a three-phase four-wire or three- 
wire, and by using two, a quarter-phase 
system. 

The features of floor space, of course, 
involves the relation of height to floor 
area, when considering any certain 
power capacity, but it is found that 
without sacrificing looks, the average 


TABLE I. 


EFFECT OF VOLTAGE VARIATION ON CAN- 
DLEPOWER AND WATTS. FIGURES ARE 
IN PER CENT OF NORMAL. 


| MAZDA | CARBON 


Per Cent 
Volts. Per Cent | Per Cent | Per Cent | Per Cent 
Candle- Total Candle- Total 
Power i Watts Power Watts 
= | $ Ae X 
90 67 84 55.9 81.0 
91 70 85 59.4 82.8 
92 73 86 63.1 84.6 
93 76 87 66.9 86.4 
94 79 | 88 71.0 88.3 
95 82 90 75.3 90.2 
96 85 | 92 79.8 92.1 
97 88 94 84.4 94.0 
98 92 96 89.4 | 96.0 
99 96 98 94.4 97.9 
100 100 100 100.0 100.0 
101 104 102 105.6 - 102.0 
102 108 103.5 111.6 104.1 
103 112 105 117.6 106.1 
104 116 106.5 124.1 108.2 
105 120 108 131.0 110.4 
106 124 109.5 138.1 112.6 
107 128 111 145.4 114.7 
108 132 112.5 152.7 116.8 
109 136 114 160.0 118.9 
110 140 116 168.0 121.2 
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floor area per kilowatt of capacity is 
approximately fourteen square inches. 
The efficiency of induction regulators 
will average 95.5 per cent at full load 
and 91.5 per cent at one-quarter load. 
The power-factor at full load is approx- 
imately 90 to 92 per cent and varies 
very slightly from full load to one-quar- 
ter load. When it is considered that 
the capacity of the regulator is usually 
only ten per cent of the kilowatt capac- 
ity of the feeder controlled, such a loss 


TABLE liIi. 


ASSUMED DaTA: Each connected lamp used 600 hours 
per year. Voltage maintained at normal one-half the 
time and four per cent above normal remaining time. 
Lamps renewed when eighty per cent of normal candle- 
power is reached. 


Total Total Renewals | Excess Re- 
Number Renewals Under newals at 
of Lamps | at Normal | Conditions 15 Cents 

Connected Voltage iven er Lamp 

10,000 7,500 11,200 $ 555 

20,000 15,000 22,400 1,110 

30,000 22,500 33,600 1,665 

40,000 30,000 44,800 2,220 

50,000 37,500 56,000 2,775 

100,000 75,000 112,000 5,550 

500,000 375,000 560,000 27,150 
1,000,000 750,000 | 1,120,000 55,500 


expressed in terms of the total efficiency 
of the feeder is almost negligible. 


The tendency of modern times is to 
combine light and power and conse- 
quently the fluctuation in voltage takes 
place frequently. In order to meet this 
condition the induction regulator should 
be capable of boosting 10 per cent and 
buckling 10 per cent within 10 seconds 
On account of the inertia of the moving 
element, the driving motor has to devel- 


EERE 
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VOLTS FELDER 


RO 40 60 8090/00 1/20 140 180 180 
ROTATION OF ARMATURE IN DEGREES 
FIG. ‘(—BOOST AND LOWER CURVE, 


op maximum torque in minimum time 
and when the voltage regains normal 
value absolute means of stopping the 
regulator at this point is necessary. In 


_ order to accomplish this end a magnetic 


“rake is provided of the toggle type, the 
brake being set by gravity and released 
the moment power is applied to the 
motor. 

Now, as to the usages and results ob- 
tained by using automatic induction 
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regulators, it will be necessary to first 
show the effect of voltage changes on the 
incandescent lamp. By reference to Ta- 


First, with reference to voltage in ex- cent. In such a case the consumer re- 
cess of rated lamp voltage, it is shown ceives excess candlepower without a pro- 
that if the voltage is maintained at 2- portionate increase in metered current 
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FIG. 8—CURVES SHOWING VARIATION OF WATTS, CANDLEPOWER AND LIFE WITH VOLTAGE. 


i 7A TABLE III. 


ASSUMED Data: Each connected lamp used 600 
hours per year. Voltage maintained at normal one- 


| 
} — = half the time and four per cent below normai the 
eS, Sine \oerarion oF Canare leka aN U YPELULETEO jr e: E a EA lamps used at 10 cents 


i 
i 


A Loss in Revenue 
j l Total Number | Anticipated Per Year 
of pa Revenue Resulting From 
Connected Per Year the Above 
Conditions 
& SP ee Se ey eee 
ù 
x 10,000 $ 30,000 $ 1,200 
ze 20,000 60,000 2,400 
G 30,000 90,000 3,600 
x 40,000. 120,000 4,800 
= 50,000 150,000 6,000 
Isr | gm | am | gm 
ox | 1,000,000 3,000,000 120,000 


FIG. 9-CANDLEPOWER VARIATION ON UNSTEADY VOLTAGE. 
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FIG. 10—TWO-DAYS' CHART OF HAND-REGULATED FEEDER. FIG. 11—TWO-DAYS’ CHART OF FEEDER WITH AUTOMATIC 
REGULATION. 


ble I and Fig. 8 you will note how the per cent above normal, the candlepower and the company is penalized by greater 
Properties of incandescent lamps are is increased 11.6 per cent, the watts 4.2 lamp renewals. With voltages in ex- 
affected by such changes in voltage. per cent and the life reduced 33.6 per cess of 2 per cent the conditions are 
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more unfavorable to the company. 
Table II illustrates the cost of excess 
lamp renewals under the assumed condi- 
tions. Where the voltage is below nor- 
inal rated lamp voltage, it means a direct 
loss to the station without any compen- 
sating features. A 2-per-cent reduction 
from normal voltage reduces the candle- 
power 11 per cent, the watts 4.3 per cent 
and increases the life 53 per cent. In 
this case the customer’s consumed energy 
is not reduced in the same proportion 
as the candlepower. Table IHI shows 
the actual loss to the station under the 
assumed conditions. 

With fluctuating voltage the illumina- 
tion given out by the lamps is a varia- 
ble quantity. This fact is illustrated in 
Fig. 9, which shows the variation in 
eandlepower plotted against the varia- 
tion in voltage, the normal voltage being 
taken at 115 volts. In analyzing this 
curve it is interesting to note the efforts 
of the operator to hold up the voltage 
as the peak came on. In Fig. 10 is 
shown a two-days voltage chart which 
was regulated by means of a hand-con- 
trolled regulator. The advantage, there- 
fore, of the automatic induction regula- 
tor is shown in Fig.11, which represents 
the same feeder later controlled by the 
automatice regulator. This chart was 
also of two-days duration and the ac- 
curacy of the regulator is demonstrated 
by the fact that there is scarcely any 
point of the curve which does not coin- 


cide with the line of normal voltage. 


{Epttor’s Note.—lIn this article the au- 
thor has described and illustrated apparatus 
manufactured by the General Electric Com- 
pany. In our next issue there will appear 
an article by Mr. E. E. Lehr entitled “Sin- 
gle-Phase Feeder Regulators,” in which ap- 
paratus made by the Westinghouse Electric 
& Manufacturing Company will be illus- 
trated.] 

— eoe 


Electrical Engineering Society of Mas- 
sachusetts Institute. 

At a meeting of the Electrical Engi- 
neering Society of the Massachusetts 
Institute of Technology, held in Boston, 
December 2, J. W. Lieb, vice-president 
of the New York Edison Company, 
spoke on the subject of ‘‘Engineering 
Ethics.’’ 

— e 
Wireless in the Court Room. 

In the suit being argued in London, 
brought by Marconi against the British 
Radiotelegraph and Telephone Com- 
pany, for patent infringement, wireless 
apparatus is operated in the court 
room, an antenna having been erected 
on the flagpole of the building. 


Haverhill Rejects Municipal Owner- 
ship. 

The voters of Haverhill, Mass., at 
the regular city election on December 
G rejected by a vote of 4,755 to 1,534 
the proposal of the City Council to 
municipalize the plant of the Haverhill 
Eleetrie Company. The verdict of the 
voters was rendered after a short but 
vigorous campaign of edueation which 
was conducted by the opponents of 
municipal ownership during the week 
preceding the election, and = which, 
while not intended to do so, came very 
near acoemplishing the defeat of the 
present city administration. 

Haverhill has had two Socialist may- 
ors in revent years, and its electorate, 
composed largely of shoe workers, is 
generally supposed to entertain some- 
what radieal political ideas. This led 
many people to assume that the voters 
would embrace this opportunity to try 
out municipal ownership. The vote of 
the Council in submitting this proposi- 
tion to the people had been unanimous, 
and at the primaries only a month pre- 
vious to the election Mayor E. H. Moul- 
ton and the other members of the 
Council whose terms expired qualified 
by a vote of about five to two over 
their opponents. A number of large 
tax payers and business men took up 
the fight in the electric company’s be- 
half, their action being based on the 
fear that increased taxes would result 


‘from the experiment. They were ably 


assisted by the two Haverhill news- 
papers, The Gazette and The Record, 
which throughout the campaign pub- 
lished editorials and news articles deal- 
ing with the subject of municipal own- 
ership, both from a local and a general 
standpoint. 

Perhaps the most effective argument 
with the laboring element was the one 
to the effect that whereas only 500 
families in Haverhill use electricity, 
the cost of the plant, estimated at $1,- 
000,000, would fall on the entire com- 
munity, while the gas plant, which 
Mayor Moulton refused to municipal- 
ize, served 7,000 families and could be 
purchased for about $500,000. J. W. 
Bean, Mayor Moulton’s opponent, was 
not slow to take up this argument, and 
aided by ex-Mayor Roswell Wood, a 
candidate for councilman, soon placed 
the administration on the defensive. 
Two days before the election the Coun- 
cil issued a statement explaining its at- 
titude regarding the gas and electric 


Vol. 57—No. 26 


plant and contending that the acquisi- 
tion of the latter should be undertaken 
first. This statement evidently had 
very little weight with the voters, as 
was witnessed by the vote of over 
three to one against the proposal, the 


election of Mr. Wood over Councilman 


Desmond and the narrow escape of 
Mayor Moulton himself, who received 
a majority of only 243, despite the fact 
that his administration was generally 
considered to be highly efficient. 
Throughout the campaign the Hav- 
erhill Electrie Company, which is con- 
trolled by C. H. Tenney & Company, 
of Boston, Mass., apparently ignored 
the fact that its future existence was 
at stake and its newspaper advertising 
contained no reference to the subject 
of municipal ownership. By means of 
its advertisements, however, it was able 
to foster a friendly spirit and to in- 
troduce many facts which indirectly, 
at least, had a bearing on the question 
before the voters. Among these facts 
were the following: That, since the 
present owners came into control of 
the property six years ago, the Com- 
pany’s service had been absolutely sat- 
isfactory to the public; that the base 
lighting rate had been voluntarily re- 
duced from 20 cents to 12 cents, while 
the price of other commodities had 
been raised; thai an additional invest- 
ment of $600,000 had been made within 
six years for improvements, many of 
which were not revenue-producing ; 


that its rates and service compare fa- 


vorably with those of any other city 
in the country where similar conditions 
prevail; that complaints were almost 
unknown and that all grievances were 
promptly attended to; that, whereas 
its plant investment was sufficient to 
light all of the homes in Haverhill, its 
service was used by only 500 families. 
—e 
Attendance at Lewis Institute. 

The present quarter at the Lewis In- 
stitute, Chicago, shows the largest 
number in attendance in the history of 
the Institute, 2,700 being registered, 
counting both day and evening stu- 
dents. Of these 160 are in electrical 
engineering. There are 550 men and 
boys in attendance in the day school, 
most of whom are taking engineering 
or studying in preparation for engi- 
neering. 

An evening course in Gas Engines is 
announeed for the winter quarter, be- 
ginning January 3. 
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ELEMENTS OF POWER-STATION 


DESIGN.—XVII. 


OVERHEAD TRANSMISSION AND LINE CALCU- 
LATION .—II. 


BY W. B. GUMP. 


The capacity formula is more complex 
and space does not permit its derivation 
here. In caleulating the capacity of a 
transmission line there are several meth- 
ods employed. One of the most common 
is to consider the line as a condenser 
whose capacity is concentrated at the 
ends. A somewhat more accurate result 
is obtained by assuming the capacity 
shunted across the line at the central 
point, or midway between the generator 
and receiver. Such an assumption is ac- 


FIG. 


curate within one per cent in a 200-mile 
line. Extreme accuracy in the matter 
of capacity can only be had by dividing 
the line into a very large number of 
parts. This is because each infinitesimal 
portion of the line has a different vol- 
tage. Furthermore, there is an actual 
leakage of current between the conduc- 
tors, and the value of this current varies 
With the distance from the generator. 
The error may be reduced to almost an 
considerable quantity by regarding the 
total capacity divided so that one-sixth 
18 shunted across at each end, and the 
remaining four-sixths are shunted across 
at the center. In the line under consid- 
eration we shall assume, for simplicity, 
that the capacity is concentrated across 
the center of the line. | 

The capacity in micro-farads per loop 
of circuit per mile for either single or 
three-phase is 


0.194 


logio (2) 
when D and r are in inches. 

In a three-phase line the effect of ca- 
pacity is equivalent to three condensers 
inserted as shown in Fig. 5 (a), the ze- 
ro or neutral point being equidistant 
from the respective conductors forming 
an equilateral triangle. 

The charging current is 

I, = 2rfCE x 10° 

For a three-phase line the charging 


current is 2/\/3 times that of a single- 
phase line of equal length. One phase 
of the line under consideration may be 
represented by the diagram Fig. 5 (b), 
in which it will be assumed that the in- 
ductanece is uniformly distributed all 
along the line, and the capacity so 


(b) 


5. 


arranged that one-half the charging 
current flows over the entire line; which 
is the equivalent of the full charging 
current flowing over half the line. For 
convenience in calculating transmission 
lines, tables are ordinarily used, giving 
constants for self-induction and ca- 
pacity. In the present calculation the 
use of tables has been purposely avoided. 

We shall now proceed with the cal- 
culation, taking up first self-induction. 
Assume the conductors spaced equilater- 
ally eighty-four inches apart. 

Then substituting values in the pre- 
ceding equation, we have 


= yg (01524 + .14 log,, (seas) ) 


—.662 millihenries per thousand feet 
or 5.28 X .662—3.49 millihenries per mile. 
Inductive reactance in ohms is 
X=2rfLX10—. 
—2r X 3.496 —1000. 


= 
= 


=.55 ohms per mile per phase. 
70X.55=38.5 ohms per phase of entire 
line. 

The reactance drop per phase is ob- 
tained by multiplying the above value 
by the current. An approximate method 
sufficiently close for practical purposes 
is shown in Fig. 6 in which the values 
are plotted graphically. The notation is 
as follows: ° 

I,= current in the line. 

I, = wattless component of current. 

I,= power current. 

Cose is .85, as assumed in the fore- 

going data. 

I. = charging current at receiving 

end. 

E, = voltage at generator. 

X = reactance. 

R = ohmic resistance. 

All of these quantities relate to full- 
load conditions. 

The charging current is 


i = (2r fO Ep) 10° 


2 .0194 
= -=f r f (———) E, } 10° 
y3 f (e) z) : 
Reduced 7, = 3.8 amperes per phase. 
To determine the potential required at 
the generator we must ascertain the volt 
drop due to: 
(1) The power component of the load. 
(2) Wattless component. 
(3) Charging current. 
These must then be added vectorially. 
The expression for the first (power 
component) is 
E,=Ix RP =66.3X23.6Xv3 =2,720 


volts, which is in phase with the 
current. 
Wattless component in phase with 
power current: 
AT, = 38.5 X 37.2 = 1,435 volts 
2,720 volts 


AB = 4,155 volts 
In quadrature: 
RI, = 41 X 37.2 = 
XI =38.5 x 68.3= 


1,525 volts 
2,000 volts 


BC = 1,025 volts 
| Therefore 
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Es = V (Ey + AB)? + (BC)? 
= y (84,155)? + (1,025)? 
— 84,160 volts. 
Power-factor ut generator is 
Rated K.W. output 


K.V.A. 
10,000,000 


V3 xX 84,160 X I, 
I, = V (06.3)? + (37.2)? = 
Then Ea 
oe 10,000,000 — = 90 
V3 X 84,160 X76 
A summary of the above data is tabu- 
lated as follows: 


16 amperes 


ASSUMED. 

Three-phase transmi3sion. 
Load at generator ,..... cece eeeees 10,000 K. W. 
Distance of transmission ......--ceeeeees 70 miles 
Receiver Voltage 2... ccc cee tweens 80,000 volts 
Frequency ..i 606 nese te hee cde veda es eae’s 25 cycles 
Power tactor of load. ..... ccc ecw ee ee eee ene eee .85 


Size of conductors (copper).. No. 000 stranded 


DETERMINED. 
Generator voltage ......s.ssses.esseesocoseses 84,160 
Eu a drop, referring to genera or vol- 
E EEO CORE RAS IES 95 per cent 
Full. ead drop, referring to cides. vol- 
tAE cca dae ERG We Se Ea 5.2 per cent 
Power factor at wenerator..........- ce cewes .90 


It should be noted that the foregoing 
calculation has not taken into account 
the skin effect, since this is not usually 
a considerable quantity in the case of 
lines less than 100 miles in length. In 
long lines, however, it should always be 
included as one of the refinements nec- 
essary in obtaining accurate results. An- 
other point to be mentioned is the fact 
that stranded conductors do not have 
the same coefficient of self-induction as 
solid conductors, the difference being due 
to the effect of the individual wires 
forming a stranded conductor. In order 
to lesson complexities in the present 
ease, no distinction was made between 
the stranded and the solid conductor. 
It should be noted that the regulation 
of the line just computed is far better 
than would be the case with a frequency 
of sixty cycles. The difference is read- 
ily determined by recalculating for the 
latter frequency. 

(f) The problem of determining the 
most economical span next presents it- 
self. In considering this question the 
first thing to be noted is the duty im- 
posed upon the supporting structure. A 
tower (or other form of support) must 
be designed to withstand: 

(a) Its own weight. 

(b) Resistance to wind pressure. 

(ec) Resistance to strains of the line. 

For every transmission line there is a 
certain span which is the most economi- 
eal. In determining the most eeonomi- 
eel span the question of the cost of tow- 
ers is necessarily among the chief items, 
since the east of towers, and henee the 


total cost, will vary with the length of 
span. In sections of the country where 
wood poles are easily obtained their first 
cost is not serious as compared to that 
of steel towers. Hence, the initial in- 
vestment is much lower. The question 
of maintenance, however, is so much 
higher for poles than for towers that the 
latter are chosen for nearly all transmis- 
sion systems involving distances above 
seventy-five miles, since permanency of 
construction is the thing sought in long- 
distance lines, 

Concrete towers have been used to a 
limited extent, and are increasing in 
popularity. When constructed properly 
they are absolutely permanent, and are 
superior even to steel towers in this re- 
spect. On account of the necessity of 
reinforcing, it becomes objectionable un- 


-der the usual conditions to construct 


both a steel framework and a super- 
imposed concrete structure, which in 
reality about doubles the amount of ma- 
terial required, and increases the cost of 
labor. These factors form the principal 


Er = 80,000 
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snow and ice, as well as other climatic 
eonditions, since these elements are so 
variable in certain localities that they 
have a marked influence upon the char- 
acter of design required. 

For potentials above 60,000 volts the 
suspension type of insulator is generally 
used, in which case line conductors have 
greater latitude in which to swing. Con- 
sequently the spacing between conduc- 
tors must be increased, on account of 
the danger of contact. The distance be- 
{ween towers usually ranges from 500 
to 800 feet, while with wood poles the 
maximum distance is about 150 feet. As 
a rule, there are at least fifty poles per 
mile, as against ten or twelve steel tow- 
ers. Moreover, the danger of burning 
off poles is very serious. Also, on ac- 
count of the increased number of insu- 
Jators required, the likelihood of inter- 
ruption is greatly increased by using 
poles. 

It is important to remember that the 
towers for a given transmission line are 
not likely to be uniform, particularly in 


, = 84/60 


37.2 Qn fre 


ly =i. S176 = 4/amp., 


38 amp. 


FIG. 6. 


barrier to the universal use of concrete 
at the present time. 

It is not the purpose here to enter 
into the analysis of stresses, but merely 
to give the general method to be fol- 
lowed in arriving at a definite conclu- 
sion regarding the span. Returning to 
the three factors first given we nave’ 
Total weight: 

W =W 4+ W, + W, in which, 

W, = weight necessary for self-sus- 

taining. 

W, = weight necessary to resist wind 

pressure. 

W, = weight necessary to 

strains of the line. 

Each member of the tower is there- 
fore made up of these three items, each 
of which should be computed separately, 
and finally combined. It is generally 
best to turn this portion of the design 
over to a struetural-steel specialist who 
is experienced in the analysis of framed 
structures. Great care must be exer- 
eised in making assumptions for wind, 


resist 


a mountainous country, and for this rea- 
son ìt will be found necessary to em- 
ploy a large number of specially con- 
structed towers which shall conform to 
certain respective localities. For exam- 
ple, if a line is to transverse a region 
which has both level and mountainous 
portions, it may be found that sixty-foot 
towers will be required on the level, 
while forty-foot towers will be ample at 
other points, provided that the under- 
growth does not extend to a dangerous 
height. These conditions contribute to 
more or less uncertainty regarding the 
cost of labor, which is necessarily far 
from uniform. 

In concluding this item, mention 
should be made in connection with an- 
choring and guying of towers. No mat- 
ter how carefully the towers are de- 
signed, their true character is not fully 
tested until they have been erected and 
have become subject to all of the work- 
ing conditions, one of which is the strain 
imposed by the lateral pull of the line 
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and of guy wires. The most extreme 
condition occurs when the line conduc- 
tors become separated and all the stress 
is allowed to come on one side. With 
the pin-type of insulator, the pin is the 
first member to be put under stress, 
next follows the cross-arm, and finally 
the tower, which tends to fall, pulling 
out anchor bolts, tie rods and ‘breaking 
guy ropes, if these are inadequate to the 
strain. Where one conductor becomes 
separated, the tendency is to twist the 
tower by swinging the cross-arm to a 
position parallel with the line. Several 
cases can be cited where sad experience 
has resulted from lack of precaution 
given to the matter of erecting. 

(g) The investment, maintenance and 
depreciation of a transmission line are 
items of great importance in relation to 
high-tension power economics, and 
should be considered most thoroughly. 

Let us consider the line just calcu- 
lated, basing figures upon the following 
data: 

Steel tower construction. 

Spacing of towers 550 feet. 

Height of towers 60 feet. 

Suspension-type insulators. 

672 steel towers at $70.00 each.. .$47,040 
3X 672 insulators at $3.50 each.. 7,056 
Line conductors ............... 96,000 
Erecting at average of $20.00 each 13,440 


‘Total investment ......... $163,536 

Suppose we assume a rate of interest 

of five per cent per annum. Then from 
the equation 

d = 100 ee 

(l+ 7)N—1 
we have the rate of depreciation in per 
cent of first cost 
) 100  .05__ 
(1+.05)?5—1 
in which N is the assumed number of 
years of life of the line equipment (not 
including insulators). This means that 
if 2.1 per cent of the initial investment 
is laid aside each year, and is com- 
Pounded at five per cent, it will equal 
the investment at the end of twenty-five 
years. The sum laid aside for such pur- 
poses is ordinarily termed a sinking 
fund when referred to in connection 
With a bond issue for the building of a 
power system. 

Suppose we consider taxes and insur- 
ance to the amount of one per cent, 
making an annual charge of $1,635.36. 
If the cost of renewals amounts to 
$800.00, and the cost of patrolling the 
line is $2,000.00 per year, the total an- 
nual charge is made up as follows: 


— 


= 2.1 per cent. 
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Depreciation, 2.1 per cent .............. $3,434.25 
Taxes and insurance, 1 per cent........ 1,635.36 
Renewals per year ..............cee00e: 800.00 
Patrolling the line....................00% 2,000.00 

DOU parerenan nerea a dead eiia, $7,869.61 


The last item is a matter deserving a 
great deal of attention. Its importance 
naturally increases with the length of 
the line. It may be said that at least 
two men are necessary, and they should 
each have a relay of horses, the number 
depending upon the length to be trav- 
eled. Patrolling on horseback is satis- 
factory for lines not exceeding thirty 
miles, but this method does not usually 
work out well for long lines, since a 
horse becomes too fatigued after carry- 
ing the rider any great distance. It 
will be found that driving a light team 
is far superior to horseback for long 
distances. 

The foregoing treatment has not 
touched upon one of the leading items 
relating to a transmission line, and this 
is the telephone system. In conclusion, 
it is well to state that a great deal of 
study is required to secure efficient tele- 
phone service, and its importance can- 
not be overestimated. This subject alone 
is a broad one and cannot be discussed 
here in detail. The problems to be 
solved in connection with this part of 
the system will be found to include the 
judicious arrangement of telephone sta- 
tions as well as the matter of eliminating 
cross-talk and designing protective de- 
vices. 


(To be continued.) 


[En1ToR’s Nore.—This important series of 
articles was started in the ELECTRICAL RE- 
VIEW AND WESTERN ELECTRICIAN, Septem- 
ber 3, 1910, and will cover every phase of 
central-station design. The treatment is 
elementary and withal practical throughout, 
and the complete series will constitute a 
standard and reliable treatise on this im- 
portant subject.] 


— eo 
Central Station After the Farmer. 


A few years ago, in the memory of 
all of us, electricity was looked upon 
as a very great luxury. Later it came 
into more general use, and gradually 
worked its way into the factory and 
home, in towns and cities, until now it 
has become classed among the neces- 
sities of life in all towns of 300 popu- 
lation up. Now some enterprising 
ventral-station managers are looking 
with longing eyes even at the farmers 
or ranchers, as they are called in the 
Northwest, and one of the central- 
station men has made a start in that 
direction during the past month. 

At Walla Walla, Wash., in one of the 
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rapidly opening fruit sections, the Pa- 
cific Power & Light Company has a 
plant and serves that city and four 
other smaller towns in Oregon, among 
which is Freewater. During the past 
six .weeks, Manager Foshay of the 
Power Company, together with his 
power solicitor, R. F. Fisher, and his 
local agent at Freewater, Geo. Sander- 
son, have worked up an extension into 
what is known as the Houson Bay 
Country, to furnish power for pump- 
ing water for irrigation purposes. 

The proposed line is now an assured 
fact, there being some 450 horsepower 
signed for, together with many lght- 
ing contracts. 

The substation at Freewater will feed 
this line, which will be some ten miles 
in length, with laterals taken off at 
various places. It will be operated at 
6,600 volts. No secondary lines will be 
run, each consumer having his own 
transformer, and dropping from it di- 
rect to pump house, or home, with the 
secondary. This is done to save line 
loss and the expense of long secondary 
lines, as the consumers are some dis- 
tance apart. 

All this business, that is the power, 
is off-peak business. The contracts call 
for a demand charge of $12.00 per year 
per horsepower, and besides, a charge 
of three cents per kilowatt-hour for 
the first 60 hours use of connected load 
per month, two cents per kilowatt- 
hour for the next 60 hours, one and 
three-fourths cents per kilowatt-hour 
for the next 60 hours, one and one-half 
cents per kilowatt-hour for the next 
90 hours, and one cent per kilowatt- 
hour for all over 270 hours use per 
month of connected load. Consumers 
are compelled to furnish time switches 
at their own expense, keys are retained 
by the company, and for four hours 
over the evening peak the current is 
cut out. Such business helps to take 
out the low places in the load curve of 
the central station’s power plant. 

—eoo 


Submerged Coal Storage Bin Being 
Built in Omaha. 

The Omaha Electric Light and Pow- 
er Company is building a concrete lined 
coal storage pit to hold 5,800 tons of 
coal. It is to be 117 by 100 feet in 
area and 22 feet deep. A crane will 
lift the coal when ready for use. The 
pit was designed by Sargent & Lundy, 
engineers, of Chicago, and will cost 
about $58,000. 
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Tungsten Lighting in Prospect Park, 
Brooklyn. 

The installation of 750 ornamental 
posts, each bearing a twenty-five-watt 
tungsten lamp, has been completed in 
Prospect Park, Brooklyn, N. Y. These 
replace 150 gasoline mantle lamps, 
which were not only antiquated in 
character, but entirely inadequate in 
illumination and lacking in artistic 
value. The new lamp posts are quite 
similar to those in Central Park of 
the metropolis, but are improved in de- 
tail so as to facilitate cleaning of lan- 
terns and renewal of lamps. They are 
placed 100 feet apart on alternate sides 
of the driveways and to suit local con- 
ditions along the footpaths. The 
lamps are grouped about fifty in each 
series circuit. Current is supplied by 
the Edison Eleetrie Illuminating Com- 
pany of Brooklyn. The engineering 
work was done by co-operation of the 
Company's staff and those of the 
Various municipal commissions and 
boards concerned in the improvement. 
Tt is conceded by all that the new light- 
ing is pleasing, effective and a marked 
betterment over the old. 


—— eee 


Cluster Lighting for Walla Walla, 
Wash. 


Some three months or more ago, the 
Pacific Power & Light Co., of Walla 
Walla, Wash., installed fixtures of three 
lights each on six trolley poles in the 
block in which its office is located. 
This installation was made as a demon- 
stration, and as a result the city has 
about decided to install 138 of these 
fixtures, there being six to the block, 
which will put them on twenty-three 
blocks. The installation is unique, in- 
asmuch as 110-volt multiple tungsten 
lamps are used without shock-absorb- 
ers. The six clusters containing eight- 
cen lamps have burned every night 
from dusk to midnight since the mid- 
dle of July, and up to the middle of 
December, or during five months, not 
a single lamp has been broken from the 
vibration or jar of the trolley poles. 


i ES, 


L ELECTRIC LIGHTING 


The idea was not looked upon with 
favor by the company whose lamps 
were used, but the results have proven 
that this type of lamp can be used 


COMBINATION POLES IN RESIDENCE 
DISTRICT. 


under more severe conditions than most 
people, even the lamp manufacturers 
themselves, beheve. 

The poles are those used for the trol- 


COMBINATION POLES IN BUSINESS 
DISTRICT. 


ley line, and are made up of a lower 
section, twenty feet high, of six-inch 
cast-iron pipe, with a six to four-inch 
reducer, and a top section of ten feet 
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of four-inch pipe, which is topped off 
with a ball top in which is inserted a 
pin. <A twin, No. 6 weatherproof con- 
ductor is used, one on each side of the 
street, and the lamps are fed from this, 
the wires entering at the top of pole 
and running down through the same to 
the fixture. Thus, all that 1s exposed 
to view is a single wire, from pole to 
pole, on each side of the street. The 
effect is very good, and the cost of in- 
stallation, including wire, fixtures, 
lamps, and _ twelve-inch opalescent 
globes, and also including cost of in- 
stallation, is only about $30 per pole. 
Each fixture is equipped with three 
sixty-watt tungsten lamps. 

The plan on which the installation 
has been proposed, is that the city con- 
tract for the new lamp on a ten-year 
contract, at a price per pole to include 
installation, lighting and maintainence. 
The matter has been agitated consider- 
ably, and Mr. Foshay, the company’s 
manager states that he has great hopes 
of securing the contract at an early 
date. 


—_—__~»--e—___—_ 


Efficiency of Incandescent Lamps. 


For a number of lamps now on the 
market, data have been determined by 
G. Leimbach, as shown in the table 
where A represents the specific con- 
sumption of watts per mean candlepow- 
er, B the relative radiating power, that 
is, the energy value of the total radia- 

A B c D 


Per Per Per 
cent. cent. cent. 


Carbon lamp .......... 3.8 61.9 2.85 1.75 
Nernst lamp .......... 2.0 49.2 4.43 a 17 
Tantalum lamp ........ 2.0 64.8 4.26 2.75 
Osram lamp .......... 1.5 75.6 4.63 3.50 
Tungsten lamp ........ 1.7 72.2 4.44 8.20 
Sirius colloid lamp..... 1.5 65.4 5.42 3.66 


tion divided by the energy consumed, C 
the luminous effect, that is, the energy 
value of the luminous radiation divid- 
ed by that of the total radiation, D 
the efficiency, that is, the energy val- 
ue of the luminous radiation di- 
vided by the energy consumed.— 
Journal of the Franklin Institute. 
—_—_—_——---__- -_- 

Tantalum lamps are being largely 

used on ships by English shipbuilders. 
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INDIRECT LIGHTING OF 
CHURCHES. 


A MODEL INSTALLATION AT ROME, N. Y. 


It is safe to say that there are few 
places where the need of improvement 
in quality of illumination is greater 
than in our churches. Doubtless most 
church goers and even ministers are 
unaware of this need because the 
knowledge of what constitutes good 
illumination is still possessed by too 
few of them and the opinion that there 
is needed a liberal supply of chande- 
liers and wall brackets with exposed 
lamps near the line of vision is still 
too prevalent. | 

Anyone who has stopped to consider 
the matter will admit that anything 


the minister is not always to blame 
when his sermon is not attentively lis- 
tened to. In fact exposed lights in 
the body of the church have a simi- 
lar effect on him and prevent him from 
doing his best. 

A hopeful sign of the times in mat- 
ters of illumination is the awakening 
that has taken place to the injurious 
effects of glare. There are quite a 
number of churches in which this fac- 
tor in the lighting problem has recent- 
ly received cognizance. As a result 
there are now several houses of wor- 
ship in various parts of the country in 
which indirect lighting has been very 
successfully employed, thus producing 
an illumination that is at once restful, 
soft and mellow, as is peculiarly ap- 
propriate in a church. 


INDIRECT LIGHTING IN FIRST BAPTIST CHURCH, ROME, N. Y. 


which produces discomfort or distrac- 
tion to a person will prevent him from 
concentrating his mind on anything. 
This is strikingly evident in a church 
where all the mental and spiritual fac- 
ulties of the devoted should he con- 
centrated on the services. It has long 
been realized that uncomfortable pews 
and bad ventilation produce feelings 
of restlessness and lassitude. More 
recently it has been noticed that ex- 
posed lights near the pulpit create 
both discomfort and distraction. The 
glare from such lights tires the eyes 
and one finds them instinctively clos- 
ing for the rest this affords. On some 
Persons steady gazing at lights pro- 
duces a sort of hypnotic effect which 
only too often produces slumber. Thus 


A typical installation of this kind 
is in the First Baptist Church of 
Rome, N. Y. A sum of money for 
improving the church edifice was do- 
nated by a friend. Among the im- 
provements readily provided from this 
fund were a new hardwood floor and 
new decoration of the interior. It was 
desired to install a new lighting equip- 
ment to take the place of the low- 
hanging chandeliers on each side of 
the chureh and of the wall brackets 
near the pulpit. It was first proposed 
to place high-power lamps near the 
ceiling, but after further investigation 
an indirect lighting equipment was 
contracted for. 

The accompanying illustrations show 
how the lighting problem was solved. 
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The vaulted character of the ceiling 
complicated the calculations. Advan- 
tage was taken successfully, however, 
of the cove-like manner in which the 
ceiling meets the side walls; by plac- 
ing three fixtures on each side abun- 
dant reflection was secured to illu- 
minate all the pews evenly. One fixture 
was placed over the pulpit. Each fix- 
ture supports six concentrating reflec- 
tors containing each a 100-watt Mazda 
lamp. The engineering specifications 
required that the lamps be mounted 
with the tip nine feet from the cell- 
ing. The resulting illumination was 


SECTIONAL ELEVATION AND PLAN, SHOW 
ING LOCATION OF INDIRECT FIXTURES. 


2.0 foot-candles at the pews, although 
in most churches it is not over 1.75 
foot-candles. 

The installation was designed and 
the indirect fixtures supplied by the 
Nationa] X-Ray Reflector Company, of 
Chicago. The equipment was installed 
and current furnished by the Rome 
Gas, Electrie Light & Power Com- 
pany. The pastor of the church is the 
Rev. Alfred E. Alton, who stated re- 
cently that the lighting committee had 
serious misgivings about how the work 
would turn out but was happily sur- 
prised at its completely succesful 
outcome. 
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Chicago Section, Illuminating Engi- 

neering Society. 

The December meeting of the Chi- 
cago Section of the Illuminating Engi- 
neering Society was held at. the Great 
Northern Hotel, Chicago, on December 
15. Directly after luncheon a paper by 
J. M. Bryant and H. G. Hake, of the 
department of electrical engineering, 
University of Illinois, on ‘‘'Comparative 
Costs of Producing Light with Different 
Iiuminants’ was read by Mr. Hake, 
who elucidated the subject by the aid 
of several charts and curves. 

In this paper a comparison of oper- 
ating costs and renewals is made be- 
tween forty-one types of lamps, thirty- 
one being electric and the remaining 
gas, acetylene, kerosene, gasoline and 
alcohol lamps. The basis of compari- 
son was the actual cost of producing 
100,000 lumen-hours, including ‘the 
necessary renewals of lamps or parts 
of lamps. No account was taken of the 
light distribution, effect of shades and 
reflectors, or other factors that are of 
moment in any problem of illumina- 
tion. The authors point out the impor- 
tance of considering such other factors 
in the selection of any illuminant, since 
operating cost is not the sole criterion. 
But in order to avoid too complex a 
comparison, the cost of burning and 
maintaining the lamps was considered 
alone. 

The thirty-one electric lamps consid- 
ered as given in the order of resultant 
cost with electrical energy at ten cents 
per kilowatt-hour are: Regenerative 
direct-current 5.5-ampere series and 
multiple are lamps; magnetite direct- 
current 6.6-ampere series are; direct- 
current 10 and 8-ampere flame ares 
with inclined carbons; mereury-vapor 
3.5-ampere multiple arc-direct-current 
8-ampere flame are with vertical car- 
bons; luminous direct-current 6.6-am- 
pere multiple arc; direct-current 9.6- 
ampere series open arc; magnetite 
4-ampere series arc; alternating-current 
10-ampere flame ares with vertical and 
inclined carbons; direct-current 6.6- 
ampere series open arc, tungsten 6.6- 
Ampere series incandescent; alternat- 
ing-current 10-ampere inclined-carbon 
flame arc; direct-current 6.6 ampere in- 
closed series are; luminous 4-ampere 
multiple are; tungsten multiple incan- 
descent; Nernst alternating-current 
three-glower lamp; similar direct-eur- 
rent lamp; inclosed series alternating- 
current 7.5 and 6.6-ampere ares: tanta- 


lum direct-current and alternating-cur- 
rent multiple incandescents; carbon 
3.1-watt multiple incandescent; carbon 
3.0-watt 6.6-ampere incandescent; car- 
bon 3.5-watt multiple incandescent; in- 
closed direct-current 5 and 3.5-ampere 
multiple ares; inclosed alternating-cur- 
rent 6 and 4-ampere multiple ares. 

As the order of the preceding list is 
somewhat changed when different cur- 
rent rates prevail, two sets of curves 
of the principal electric illuminants 
were drawn to show the variation of 
the operating costs with the rates vary- 
ing from zero to twenty-four cents per 
kilowatt-hour, one set applying to 
series and the other to multiple lamps. 
Other charts showed the order graphi- 


cally. 


Similar comparisons were made with 
open-flame, upright-mantle, inverted- 
mantle and four-mantle ‘‘are’’ gas 
lamps; also flat and round-flame and 
mantle kerosene lamps; and with 
acetylene, aleohol-mantle and gasoline- 


mantle lamps. As these comparisons © 


were also made on the basis of cost of 
producing 100,000 lumen-hours, it was 
possible to compare the electric and 
gas lamps. This showed that the in- 
verted-mantle gas lamp has the lowest 
cost of any illuminant other than elec- 
tric and that in bare operating cost it 
compares favorably with the most effi- 
cient electric lamps. The candlepower 
of gasoline lamps is usually exagger- 
ated. 

At the conclusion of the paper a num- 
ber of questions were asked to which 
Prof. Bryant replied that the candle- 
power tests were made on new lamps, 
but after they had reached a steady 
or fairly average value. Although in 
most cases the comparison was based 
on actual tests made in the University 
of lllinois laboratories, in some in- 
stances manufacturers’ data were 
used, but in these cases it was only 
when such data checked with those 
given by several disinterested authori- 
ties. Flame-are tests were made with 
opal globes. No allowance was made 
for broken globes. 

Ward Harrison, of Cleveland, Ohio, 
stated that tests made by the National 
Electric Lamp Association showed that 
the average candlepower of arc lamps 
between trims is about eighty per cent 
of the initial candlepower; with flame 
ares it is about seventy per cent; Coop- 
er Hewitt mercury lamps about eighty 
per cent; and for various types of in- 
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candescent lamps about ninety-one per 
cent of initial has been found a fair 
average value. In considering com- 
parative costs of various lamps, the ini- 
tial cost of each lamp and the fixed 
charges on the installation must be 
considered. New lamps are being fre- 
quently put on the market and it is 
not likely that the average life of even 
expensive lamps is more than eight 
years. Consequently the interest, de- 
preciation and other fixed charges are 
likely to form a heavy charge against 
an expensive equipment. The con- 
sumption of pilot lamps should also 
be charged against gas equipments. 
In gas lamps the average candlepower 
has not exceeded seventy per cent of 
rated value, even with the best man- 
tles. Maintenance of mantle lamps 
causes considerable trouble. Thus, 
when all these factors are taken into 
account, gas does not make a better 
showing than electricity. 

In reply to a question Mr. Hake 
stated that no auxiliary reflectors were 
used in the tests, therefore the com- 
parison made was more just for interior 
lighting than for exterior lighting. A 
comparison on the basis of effective 
lumens would make a material change 
with several of the lamps considered. 

A. L. Eustice also called attention 
to the need of considering the mean 
lower hemisphérical efficiency in any 
comparisons of this kind. The distri- 
bution of some lamps is almost en- 
tirely downward, thus obviating the 
cost and loss due to reflectors. He 
endorsed Mr. Harrison’s remarks in 
most particulars. He also felt that 
the paper did not give sufficient data 
about the lamps and the character 
of the tests made. As the figures 
given relate to new lamps, or lamps 
almost new, they do not represent the 
average performance of a lamp. 

Among others who discussed the 
paper were A. Scheible, C. M. Axford, 
T. H. Aldrich and Chairman Pearson. 
The discussion was closed by Prof. 
Bryant, who explained many points 
about the paper. It was attempted to 
compare the lamps on the basis of the 
total amount of light given by the 
light sources. As to how this is ef- 
fected by reflectors is fairly well 
known. Questions of color, flickering 
and other features are apt to make 
an efficient lamp unsuitable for some 
services. The gas consumption in 
pilot lamps was considered. 
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RESEARCHES ON THE TRANS- 
MITTER AND ON LONG.-DIS- 
TANCE TELEPHONY.: 


BY BELA GATI.? 


Although the first written references 
to the human language date back 6,000 
years, we have for nearly 6,000 years 
done almost nothing to obtain a knowl- 
edge of speech. It was not until the 
modern time, when international trade 
took an enormous leap and when the 
twentieth-century merchant began to 
transact business at a distance of sev- 
eral thousand kilometers by way of 
telephone, that researches have been 
made in the interest of telephony at 
such distances, researches which submit 
the human speech to an examination 
more minute than has ever been the 
case before. 
long-distance telephony is the micro- 
phone, which, by the action of the 
voice, controls an electric current in 
the conductors. Considering that we 
do not know the elements which go to 
make up language, the means of chang- 
ing this unknown thing into the form 
of electricity thousands of kilometers 
away, has imposed a task nearly un- 
solvable to those who occupy them- 
selves with these questions. Neverthe- 
less, after having perseveringly made 
experiments, they have succeeded in 
awakening a hope of a solution of that 
question, and I should like to speak 
briefly of the results of the researches 
obtained up to the present time. 

The examination of the vowels of our 
language has occupied phoneticians for 
more than ten years. The tests made 
permit us at present to believe with 
certainty that the vowels arise from 
the simultaneous production of certain 
—sometimes more, sometimes less, but 
in every case of several—musical tones 
of different intensity and pitch. 

Returning to the transmitter, we can 


1Abstract of paper presented at the Inter- 
National Conference of European Telephone 
and Telegraph Administrations, Paris, Septem- 
ber, 1910. 

2Chief Engineer of a ad aed Budapest. 


Of great importance to 


commence its examination in the most 
simple way, that is to say, by exciting 
before the diaphragm not several differ- 
ent tones, but only one, at the same 
time sustaining an intensity which is 
very nearly constant. From the meas- 
urement of the alternating current gen- 
erated in the secondary coil we can 
make our conclusions as to the per- 
formance of the transmitter with this 
particular sound. By the repetition of 
this test with another sound of differ- 
ent pitch, we may observe the behavior 
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FIG. 1.—RELATION OF CURRENT TO FRE- 
QUENCY IN HUNGARIAN TRANSMITTERS. 
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of the transmitter with this other 
sound. Thus we can by a series of 
trials with several different sounds ex- 
amine the action of the transmitter, 
and determine according to the be- 
havior of the transmitter with different 
sounds a certain law for this action. 
Thus, as explained, the principle is 
simple and easily understood, but the 
execution is difficult. To begin with, 
it is nearly impossible to find a source 
of sound which can be maintained at 


even intensity; above all, we must be 
able to vary the pitch of the sound at 
will. After having made tests for sev- 
eral years I have found that the best 
source of sound is one designed by 
Stern. In this apparatus intensity of 
the sound is very constant. The pitch 
may be easily varied, and the manage- 
ment of the device is very simple. 

After finding a suitable source for 
the currents it was necessary to pro- 
vide for the measurement of alternat- 
ing current. At the time of commenc- 
ing this work (1903) the measurement 
of weak currents was not developed at 
all. <A reflecting electrodynamometer, 
by the use of which the telephonic cur- 
rent could be measured, at that time 
seemed to be very accurate. But the 
development of the barretter made the 
work very simple, and now this meas- 
urement can be very easily accom- 
plished. How many researches, with- 
out a correct method, pursue an en- 
tirely false direction is well shown by 
Campbell’s tests. He did not possess any 
sufficiently sensitive means for meas- 
uring the intensity of alternating cur- 
rent; instead, he measured the voltage 
with the aid of an electrostatic reflect- 
ing voltmeter, and hence met with 
many difficulties. He was forced . to 
use very strong continuous current in 
the transmitter. Campbell himself was 
not satisfied with his results, for he de- 
elared that after the experiments he 
found it odd that the microphone could 
be capable of reproducing human 
speech in its fine shades. 

Campbell’s researches had the cardi- 
nal error of taking the voltage meas- 
ured at the terminals of the induction 
coils as a measure of the action of 
sound. It is a well known fact that 
the current generated in the secondary 
circuit is not determined by a single 
quantity. In the case of these meas- 
urements the impedance of the circuit 
was composed of the induction coil and 
the electrostatic voltmeter. By the in- 
sertion of different condensers we can 
change at pleasure the total impedance 
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of the circuit, and thus the current and 
the voltage. It may happen that for a 
certain pitch the circuit becomes reso- 
nant, while the same circuit will not 
oscillate at a less or greater number 
of periods per second. Thus we have 
really reproduced not merely the curve 
of sound, but have included in our 
measurements values dependent upon 
characteristics of the circuit. In con- 
sequence of this the measurements are 
entirely misleading, since we have de- 
termined the relation between the eir- 
cuit and the frequency instead of the 
relation between the number of oscilla- 
tions of the source of sound and the 
action of the transmitter. 

We may avoid this error in a very 
simple manner by taking for each 
sound considered only the strongest 
current which is produced in the cir- 
cuit. For each particular sound there 
‘are put in the circuit as many con- 
densers as is Necessary to obtain reso- 
nance. In the case of resonance the 
intensity of the current depends not 
merely on the intensity of the source 
of sound, but also on its uniformity and 
on the action of the transmitter, and 
thus the current, found at the time of 
obtaining the electric resonance, is in 
effect the factor measuring the action 
of the transmitter. 

In this manner I have determined 
the curves of the transmitters repro- 
duced in Fig. 1. The numbers of oscil- 
lations of the sound wave have been 
plotted as abscissas and the ordi- 
nates are the values of the intensity 
of current measured with the barretter 
in the secondary circuit with electrical 
resonance, in microamperes. The trans- 
mitters are of Hungarian manufacture, 
and, as may be seen, of different val- 
ues. An artificial line was also inserted 
in the circuit as shown in Fig. 2. The 
characteristics of the artificial lime 
(resistance, self-inductanee, capacity) 
were such that the artificial line corre- 
sponded to an effective impedance of 
nearly 4.700 ohms. To make this bet- 
ter understood, I might observe that 
the total impedance in a circuit of 700 
kilometers, consisting of copper wire 
four millimeters in diameter, mounted 
on double supports, is 3,330 ohms, and 
that of 800 kilometers 5,070 ohms. 

The differences shown between the 
transmitters examined has involved me 
in the most minute search of the cause 
of the variations. It seems probable 
that by selection one might succeed in 


finding those which give a current 
stronger and more nearly alike, so that 
transmitters of a superior order might 
be constructed. In applying the prin- 
ciple of selection to transmitters, I have 
found that the transmitters of a com- 
mon battery lend themselves best to de- 
velopment. While the fundamental 
tones of the transmitters of other sys- 
tems were lower (about 600), the nat- 
ural frequency of the C. B. (common 
battery) is about 800. Considering that 
the number of oscillations of the ordi- 
nary vowel a exceeds 900 (its harmonic 
oscillations are. of course, of higher 
frequency), it is of prime importance 
to consider that transmitter the best 
which, by reason of this high funda- 
mental tone, is capable of giving the 
higher tones in a manner which more 
nearly conforms with reality. In con- 
sequence of the effect of capacity and 
conductivity, the higher tones are more 
damped in their course through the 
conductor, and hence it is desired that 
the transmitter should make the higher 
tones of speech proportionately strong- 
er than the lower tones. 

The results obtained in the re- 
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the speech heard with the use of such 
a transmitter the highest tones remain,. 
in a long circuit, strong enough to be 
understood, and with the aid of sucha 
transmitter one can speak better and 
at longer distances than with the trans- 
initter previously employed. As the 
principle of tension as such, being gen- 
erally known, cannot be patented, the 
inventors concerned themselves with 
the theory of the points of junction. 
with the diaphragm, and have under 


this title acquired a patent. As may be- 
seen from the design, the cooling of the 
transmitter should be very good. The- 


inventors claim to operate the trans- 
mitter with one ampere, and this heavy 
current assists in obtaining the excel- 
lent results. According to their state- 
ment, Egner and Holmstrom have oper- 


ated over a distance of 3,189 kilometers 


with a copper wire 4.5 millimeters in 
diameter. 


At present there are employed in the 


world more than 3,000,000 transmitters, 
and if the development goes on rapidly 
this number will reach, in a few years, 


probably even before the general use of 
the Egner-Holmstr6ém transmitter, as. 
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F1G. 2.—DIAGRAM OF CIRCUIT. 


searches on the C. B. transmitters 
show that the voltage of the battery 
can be considerably increased above all 
those of American construction, with- 
out the transmitter heating perceptibly. 

It is found from the pursuit of the 
present researches that advances are 
possible by the elevation of the funda- 
mental tone of the transmitter and by 
the employment of a construction per- 
mitting high-voltage batteries, and con- 
sequently avoiding heating, even with 
a very strong current. As for the 
necessity of the elevation of funda- 
mental tone, I had already discovered 
that in 1906. It is true that many dif- 
ficulties were met with in carrying it 
out. The question has been satisfac- 
turily solved by the engineers, Egner 
and Holmström, whose transmitter is 
shown in Fig. 3. The diaphragm is 
quite large, and tightly stretched by 
the tension mechanism shown, by which 
the fundamental tone of the diaphragm 
of the transmitter can be raised. In 


high as 10,000,000. It is desirable that 


the transmitters already existing can be: 


remade in such a manner that they 
will stand a current of one or more 
amperes, and they thus may be em- 
ployed in long-distance telephony. The 
remodeling has been done in a very 
simple manner, that is, with the appli- 
cation of cooling, which lends itself 
well enough to telephony at a distance 


of 2,500 kilometers on a copper wire 


four millimeters in diameter, not 
merely on a quiet circuit in good con- 
dition, but with wires which are shak- 
ing or disturbed. 


I wish here to express my thanks to 


André Kolossvary, chief teehnieal di- 
rector of posts and telegraphs, who 
lent an indefatigable zeal to enthuse 
me in my moments of discouragement 
and to encourage the carrying out of 


this useful work. The tests on the 


subject of a distance limit are not yet 
terminated, and F have confidence 1n 


the possibility of telephoning as far as. 
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3,000 kilometers, using a four-milli- 
meter copper wire. One might, per- 
haps, be astonished to find that after 
having gone from 1,000 to 2,500 kilo- 
meters, the addition of the 500 kilo- 
meters necessary to make the 3,000 
would not be done in as easy a man- 
ner. It is a human quality that we 
like to figure such relations as a 
straight line when very often they are 
not rectilinear, but logarithmic. Un- 
fortunately, in the practice of long- 
distance telephony it has been estab- 
lished by Pupin that the product of the 
length of the circuit and the damping 
cannot surpass 2.5 to 3. Thus, for ex- 
ample, with damping of a value of 
0.003, and the employment of our 
present transmitters, it might be pos- 
sible to speak over 1,000 kilometers. 
At less distances, up to 1,000 kilo- 
meters, the product obtained by the 
length and the damping gives a value 
which accords very well; at longer 
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3.—EGNER-HOLMSTROEM LONG- 
DISTANCE TRANSMITTER, 


FIG. 


distances, the result is decidedly ab- 
surd. To better elucidate this, I will 
go a little into the theory of long-dis- 
tance telephony. According to Ken- 
nelly the intensity of the current 
should, with the apparatus now in use, 
give in the receiver about 1,000 micro- 
amperes, in order that speech may be 
comprehensible. The intensity of the 
receiving current is given by the equa- 
tion 

e 

Z (1) 
where e is the tension applied at the 


4} = 
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a 


terminals of the secondary spools; and 
Z, is the equivalent total resistance of 
the circuit. 

Z, = Z, sinh (La) + Z, cosh (La) (2) 
where sinh and cosh signify the hyper- 
bolic sine and the hyperbolic cosine. 


REND ibe k 
a = 4 (r+ipl) gtipe) (4) 


where r, l, c, g are the effective resist- 
ance per kilometer, the self-induction, 
the capacity and the leakage con- 
ductance; L is the length, p is 2" times 
the frequency, Z the total resistance of 
the receiving apparatus. 

i =Vv—I1 

Z, = r, +ipl 

When the value La has passed 2.5, 
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FIG. 4.—VALUES OF HYPERBOLIC SINE AND 
COSINE. 


then, as shown in Fig. 4, sinh (La) and 
cosh (La) have nearly equal values; 
sinh 2.5 = 6.05 and cosh 2.5 = 6.13; 
in this case we may write sinh instead 
of cosh, which simplifies the expression 
for Z,. 

Z,=4%, sinh (La) + Z, sinh (La), 
or 

Z,=(Z2Z,.+2Z,) sinh (Le) (5) 

It is seen from formulas (1) and 
(5) that the incoming current varies 
with the resistance and consequently 
with sinh (La), and only where little 
values are concerned is it permissible 
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to use, instead of the expression sinh 
(La), simply the product, La. 


In Table I are presented numerical 


values, which are shown in Fig. 5. With 
a large value of La the error may be 


TABLE I. 
aL sinh (aL) | cosh ‘2L) 
0.5 0.52100 1.12763 
1.0 1.17520 | 1.54308 
1.5 2.12928 2.35241 
2.0 3.62686 3.76220 
2.5 6.05020 6.13229 — 
3.0 10.0179 10.0677 
3.5 16.5426 16.5728 
4.0 7.2899 27.3082 
4.5 .0030 | 45.0141 
5.0 74.2032 | 74.2099 
5.5 122.3439 122.3480 
6.0 201.7132 201.716 
6.5 332.5702 332.572 
7.0 548.316 548.317 
7.5 904.021 904.02 
8.0 | 


enormous, thus for La = 8, sinh (La) 


= 1,490, which means that by increas- 
ing the resistance we may make an error 
of about 20,000 per cent. Of curse 
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5.—SHOWING RAPID INCREASE IN 
HYPEREOLIC SINE. 


FIG. 


this is inadmissable, but it shows why 
the procedure should be avoided. 

Fig. 6 and Table II show the total 
resistance of the circuits constructed 
of copper wire of different diameters 
and different lengths. Returning to the 
ease of a four-millimeter copper-wire 
circuit, we see that up to 1,000 kilo- 
meters, in a circuit without terminal 
apparatus, that is to say, where Z, = O, 
the resistance to be overcome is 11,768 
ohms; we shall have at 2,000 kilo- 
meters in the same circumstances to 
overcome a resistance of 801,390 ohms, 
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and at 2,500 kilometers 6,522,000 ohms. 
The increase from 1,000 kilometers to 
2,000 kilometers does not signify 
doubling the resistance, but sixty-eight 
times as much. 

To avoid disturbances, the four-milli- 
meter wires of our Hungarian circuit 
are at a distance of 212 millimeters 
from each other, and consequently their 
self-induction is by comparison with 
the long foreign circuits proportion- 


TABLE II. 
RESISTANCE OF LINES OF DIFFERENT LENGTHS. 


| Diameter of Wire in Millimetera 
p -> 10¢ P a — 


| 3.0 4.0 45 : 60 
r 5. 2.8 2.2 | 1.7 
10° 2 1.49 1.43 1.58 1.56 
10°” e 11.00 12.00 10.27 10.47 
10° g 1. 1. 1. | 1. 
sA x 41.58 41.28 40.48 40.53 
Length Value of Z, sinh (La) in Ohms 
in en ae ee eae Se yaa ees 
Kilo- i l 
meters 3.0 4.0 4.5 5.0 
100 418 318 
200 787 
300 1474 568 
400 2972 
500 5930 1447 
1000 185720 11768 4009 1024 
2000 182160000 801390 81801 
2500 6522800 
3000 1665351 11378 
4000 33875725 


ately less and their capacity propor- 
tionately greater. In calculating the 
4.5-millimeter circuit which is in use 
in Our country, on the basis of the 
foreign arrangement the result for the 
circuit resistance of the 4,000-kilometer 
circuit is 33,875,000 ohms. I mention 
that in the telephone experiments at 
2,000 kilometers the Budapest cables, 
with a length of thirty kilometers, have 
been included ; if we compute the resis- 
tance of this thirty-kilometer cable 
and include it in our figures we find that 
telephony at 2,500 kilometers surpasses 
the record of the world (4,000 kilo- 
meters in a foreign circuit of 4.5 milli- 
meters), and thus the transmitter con- 
structed by the experimental station 
might be considered as sending over 
the longest-distance circuit in the 
world. 

As can be seen from the formula (1) 
the resistance of the receiver is not in- 
cluded in the curves; in the 2,500-kilo- 
meter trials the impedance of the re- 
ceiver employed, Z,, was about 1,000 
ohms, that is to say, 3y Zə, and they 
have succeeded in overcoming with the 
aid of the Hungarian transmitter near- 
ly 20,000,000 ohms. In taking a smaller 
value for the resistance of the receiver 


or the coil ratio, or a greater value of 
c, we can hope to conquer yet longer 
distances, and I have confidence that 
telephony will be possible at 3,000 kilo- 
meters even with a _ four-millimeter 
conductor. The distance between Con- 
stantinople and London is nearly this 
great, and thus telephony across Eu- 
rope will not be counted among the 
impossible things. 
—————2->—__--_ 
Census Report on Poles. 

The total number of poles reported 
to the Bureau of the Census as pur- 
chased during the calendar year 1909 
by the telegraph and telephone compa- 
nies, steam and electric railroads, and 
electric light and power companies of 
the United States was 3,739,000, as 
against 3,249,000 in 1908 and 3,283,000 
in 1907. There were purchased in 1909 
by the same class of users 3,509,000 
cross-arms, 6,168,000 brackets, and 18,- 
463,000 insulator pins. Cross-arms, 


brackets, and insulator pins were not 
included in the annual census of lum- 
ber and timber products prior to 1909. 

Telephone and telegraph companies 
reported purchases during 1909 of 
2,916,000 poles, or 78 per cent of the 
total. This was an increase over 1908 
in the number reported as bought by 
this class of users of 354,000 poles, or 
14 per cent, and over 1907 of 604,000 
poles, or 26 per cent. Steam railroads 
reported the purchase of 26 per cent 
more poles in 1909 than in 1908, though 
34 per cent less than in 1907, while the 


Vol. 57—No. 26 


reported purchases by electric railroads 
and electric light and power companies 
were 18 per cent greater than in 1908 
and 7 per cent less than in 1907. 
SUMMARY OF POLES PURCHASED. 


Kinds of 1909. 1908 
Wood. ` Number. Cost. Number. Cost. 

Total ....3,739,000 $7,074,000 3,249,000 $5,929,000 
Cedar ..... 2,440,000 4,680,000 2,200,000 3,781,000 
Chestnut .. 608,000 1,383,000 616,000 1,227,000 

ak ee eee 237,000 137,000 161,000 95,000 
Pine ....... 180,000 520,000 117,000 383,000 
Cypress 78,000 117,000 91,000 148,000 


Juniper .... 44,000 79,000 ; ; 
Tamarack . 30,000 18,000 24,000 32,000 
Douglas fir. 25,000 35,000 20,000 80,000 


Redwood ... 23,000 49,000 13,000 39,000 
Bois d'Arc.. 21,000 9,000 18,000 11,000 
Spruce .... 11,000 18,000 8,000 23,000 
Locust .... 10,000 10,000 8,000 


9,000 , 
All other... 32,000 19,000 29,000 18,000 


There was little change in the aver- 
age cost per pole of all lengths and from 
all species of wood in 1909, as com- 
pared with 1908, it being $1.89 in the 
later and $1.82 in the earlier year. 

Substantial progress in the practice 
of treating poles with chemicals to pre- 
serve them from decay is disclosed by 
the returns for 1909, nearly one-sixth 
of the total purchases during the year 
having been given some preservative 
treatment, as against about one-tenth 
in 1908. . 

The comparative summary is given in 
the table. 

—— ee 


French Wireless Experiments. 


In recent wireless telephone experi- 
ments which were carried on between 
the battleships Verite and Justice of 
the French Republic, communication 
was carried on at a distance of sixty- 
nine miles. 

Some trials with interference were 
made, and it was found that even with 
other stations setting up violent dis- 
turbances communication could be car- 
ried on over a distance of eighteen 
miles. 

— e 

Minnesota Independent Telephone 

Association. 

Plans for the program of the annual 
convention of the Minnesota Indepen- 
dent Telephone Association to be held 
in Minneapolis early in 1911 are in the 
hands of the following members of 
the executive board: L. F. Clark, 
Bellingham; W. S. Clay, Hutchinson; 
W. B. Carman, Detroit; P. M. Fergu- 
son, Mankata, and George Ocobock, 
Norwood. 

— eoep 

The Hydro-Electric Commission of 
Ontario is considering the sale of pow- 
er to Detroit, Mich., as the demand on 
the Canadian side does not equal the 
supply. 
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ELECTRICITY ON 
FARMS. 


GERMAN 


MACHINERY VS. LABORERS. 


While the United States has led 
the world in pioneering many classes 
of electrical development (such as the 
successful making of arc lamps, in- 
candescent lamps, telephone and elec- 
tric railways), it is not doing so when 
it comes to utilizing electric power in 
agriculture. Here and there we find 
progressive farmers equipping their 
houses and barns with both electric 
light and power, but when it comes to 
utilizing the current out in the open 
fields, this country is far behind Ger- 
many. The reason for it is a three- 
fold one, lying partly in the smaller 
size of the average German farm 
which makes it more accessible for 
intensive cultivation. Another reason 
is the nearness to the average Ger- 
man farm of some town having an 
electric light plant from which the 
current can be purchased without re- 
quiring the farmer to install a gen- 
erating plant of his own. The third 
reason is that the labor problem seems 
to have become even more serious in 


Germany than in some parts of our 


Own country. 

Aside from the saving in the cost 
of planting, tilling and harvesting the 
crops, the use of machinery on the 
farm partly solves the difficulty of 
procuring farm helpers, who have 
been steadily growing more scarce in 
Germany. The reason for this scarcity 
of farm labor is not far to seek, for 
statistics show that while the popula- 
tion of Germany has iucreased about 
fifty-eight per cent during the last 
thirty years, the exodus from the 
rural districts to the large cities of 
Germany and to America has left the 
number of farm workers even smaller 
than it was thirty years ago. Of course 
the demand for farm products has 
grown with the population and for- 
tunately the more modern methods of 


Industrial Power 


sowing and cultivating have increased 
the productivity of the soil so that the 
German farmers can hold their own 
with the increased demand for crops, 
provided that they can procure the 
needed power either from laborers or 
from machinery. Thus government 
statistics show that the present meth- 
ods, as already adopted in Germany, 
have increased the productiveness per 
acre seventy-five per cent for potatoes, 
sixty-three per cent for rye and fifty- 
two per cent for wheat, making an 
average gain ahead of ihe increase in 
population during the last thirty 
years: Raising and harvesting these 
larger crops has required a large num- 
ber of foreign farm helpers, the num- 
ber thus employed during 1908 being 
over 314,000. While these foreigners 
are only paid about two marks per 
day (47 cents) and their keep, they are 
frugal and their savings are usually 
sent out of the country; hence the 
government is encouraging the use of 
any machinery or equipment that will 
reduce the needed number of such im- 
ported farm helpers. 
ELECTRIC FARM MACHINERY. 

The indoor electric devices used on 
the up-to-date German farms differ but 
little from those with which our more 
progressive readers are familiar, com- 
prising food choppers, grain cleaners, 
milking machines, pumps, cream sepa- 
rators and the like. But in addition 
to these, the accessibility of overhead 
wires has led to the successful use of 
electrically driven field machinery, 
much of which is new to American 
practice. Incidentally, it is threatening 
to crowd out the costliest of our outdoor 
implements, the steam-driven thresh- 
ing machine. This can not safely be 
used indoors as the sparks from the 
furnace or smokestack would make 
too serious a fire risk; indeed, the 
German insurance regulations require 
such a steam ‘‘locomobile’’ to be kept 
at least thirty-two feet from the barn. 
The fire risk can easily be made a 
negligible one with a properly in- 


stalled electric thresher which can be 
placed indoors so as to be used on 
rainy days, and as there is no delay 
in firing up, the available helpers can 
utilize it the moment the rain starts. 
The greater uniformity of speed of the 
electrical driving also increases the 
output of the thresher in salable grain 
over that obtained by steam or horse- 
power, the difference being from three 
to ten per cent over these and from 
fifteen to twenty per cent over the 
flail (hand) threshing. 

Another novel piece of equipment is 
the. electric plow, a worthy successor 
to the steam plows of which over three 
thousand are already in use in Ger- 
many. The steam plow has the ad- 


vantage of being a self-propeller while 


its electric rival has to be drawn to 
the field. However, the latter weighs 
fully a third less than the steam plow 
and hence does not pack the soil so 
tightly. It requires no hauling of 


water or fuel; can be drawn over 


roads, bridges and fields for which the 
steam plow would be too heavy, and 
requires neither a skilled attendant 
nor frequent cleaning and repairs. 
Moreover it can be used on hillsides 
where the tilting of the steam plow 
would tip one edge of the firebox clear 
of the water, thus encouraging explo- 
sions. The electric plow usually con- 
sists of a double-ended plow mounted 


'on wheels and drawn back and forth 


across the field by a wire rope at- 
tached to an electric motor. The same 
rope can be fastened to a cultivator 
or a harrow, thus increasing the util- 
ity of the equipment and decreasing 
the use of horses. The differences in 
the cost of plowing were recently 
stated by Harold Wallen (in a lecture 
before the German Electrotechnical 
Society at Brannschweig) to be as fol- 
lows: 


Per hour. Per acre. 
Horse-Drawn Plow ........... $2.60 $1.30 
Steam Plow ,...............0% 3.28 1.64 
Duplex Electric Plow......... 2.36 1.18 
Simple Electric Plow......... 2.10 1.05 


Still another labor and horse saver 
that is being tried with success in 
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Germany is a private trolley road for 
transporting the crops from fields to 
barns and from the latter to the near- 
est railroad point, as also for hauling 
the fertilizer and seed. Such railways 
are usually of narrow gauge similar 
to the so-called industria! railways used 
in and around large manufacturing 
plants and are sometimes augmented 
by portable sections of track for ex- 
tending the road to different portions 
of the field. In one instance it was 
found that with a farm of 2,000 acres 
located two miles from the nearest 
railroad, the installation of electric 
plows and of a narrow gauge trolley 
line did away with thirty-one out of 
forty-seven horses and also with fif- 
teen men. The increased speed of haul- 
ing the crops is an important factor in 
making such a railway pay for itself 
and the same holds true of electric 
hay loaders and electric fodder hoists 
as already used to a limited extent. 

Of course the use of such labor and 
horse-saving electrical devices as- 
sumes the nearness of electric power 
cireuits, which is a condition much 
more commonly found in Germany 
than in the United States. However, 
the spread of electric light wiring 
from central stations through and into 
farming localities is already showing 
rapid progress in this country and the 
next few vears ought to show some 
interesting tests of similar electrical 
appliances in this country. 

— eee 
Electrification of Salt Works. 

One of the most recent interesting 
applications of electricity to industries 
is to be found in the recent equipment 
at the Clarence Salt Works of the Salt 
Union, Ltd., of Middlesborough, Eng. 
The work involved the changing over 
from steam to electrice drive of the 
brine pumps, an operation which re- 
quired a certain amount of experi- 
ment, as the power used in this process 
is somewhat indeterminable. The work 
also ineluded the erection of a consid- 
erable amount of overhead cable trans- 
mission and interior wiring. 

As brine is known to be a good con- 
ductor of electricity, a considerable 
amount of care had to be exercised in 
eompleting this installation. Power 
is supplied from the mains of Cleve- 
land & Durham Eleetrie Power Com- 
pany at a pressure of 440 volts be- 
tween eaeh of the three phases, at a 
frequency of forty eyeles per second. 


ELECTRIC POWER IN COTTON 
MANUFACTURE. 


BY C. J. H. WOODBURY. 


The process of manufacturing cotton 
into cloth has always been one of the 
highly-developed manufacturing meth- 
uds of its time, ever since the advent 
of machinery sufficient to convert the 
cotton lint into finished goods solely 
by machinery and without the interven- 
tion of hand processes. 

The supplanting of the prehistoric 
hand spinning and weaving ot cotton 
is one of the more recent lines of man- 
ufacture pertaining to a domestic prod- 
uct, being established in 1816, although 
it must not be overlooked that power 
was used in part for the production 
of cotton cloth at least a century 
earlier. 

The reason of the relatively high 
grade of the machinery from the first 
was undoubtedly based on the fact 
that the cost of the raw material bears 
a greater proportion to the value of 
the finished product than any other 
line of textile manufacture, and per- 
haps of any other article of manufac- 
ture. 

It is a ruthlessly competitive busi- 
ness, and during late years, commercial 
conditions have primarily foreed the 
cheapening of the costs of the manu- 
facture, rather than to seek the devel- 
opment of novelties in the product. 

The greater proportion of cotton 
goods are in standard lines of plain 
weaves known for generations. The 
novelties are largely adaptations of de- 
signs first commending themselves to 
publie taste through other fabrics, or 
indeed other repetitions of history, es- 
pecially through a renaissance of pat- 
terns of hand-made fabrics woven in 
other fabries during the middle ages. 

Cotton manufacturing is essentially a 
mechanical, rather than an artistic, 
process in which competition has forced 
every cotton manufacturer to seek and 
to adopt each improvement as soon as 
its economie merit has been established. 

The constant changes causing the 
ruthless demolition of operating ma- 
chinery into old junk, and installing 
new machinery which meets a hke fate 
in a short time, shows that the icono- 
clasm of subsequent invention is far 
more destructive than the wear and tear 
upon these high-speed machines. 

Mills built by able millwrights of the 
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last generation, became storehouses 
while strong and sound, or were torn 
down as. cumberers of the ground, to 
make way for mills designed by engi- 
neers who produced buildings which 
would the more economically serve the 
purpose. 

The general line of these changes in 
machinery is to supply means by which 
production would be more rapid and 
more uniform, and what is of 
greater importance that its operation 
should be the more nearly automatic 
thereby reducing both the amount of 
labor and the skill required for the 
supervision of the machines. 

Old cotton manufacturing districts 
in this country also witnessed constant 
changes in the classes of labor for 
many of the processes which have been 
as radical as the changes in the ma- 
chines. First, the well-educated native 
American operatives have been sup- 
planted by emigrants of lower grades 
of intelligence and skill, each in turn 
giving way for the advent of others, 
leaving them free to apply themselves 
to those processes requiring greater 
skill either in cotton manufacture or 


elsewhere. 


In these many changes in cotton 
manufacture there has always been one 
impediment to the true function of a 
mill until the advent of the application 
of electricity in solution of the prob- 
lem. 

In all the mills the source of power 
wheel fixed the site of the mill near 
to the water wheels at first, however 
disadvantageous in other respects, or 
later the steam engine imposed other 
positive although less exacting condi- 
tions of location, yet in all of these, 
the transmission of power from the 
prime mover required belts and shaft- 
ing enclosed in a belt tower, a portion 
of the plant whose initial cost, main- 
tenance and repairs were excessively 
expensive. 

The transmission of the power by 
electric ty enables a mill to be designed 
and constructed with a sole intent to 
the purpose of manufacture. It may be 
placed on lines of transportation, or 
convenient to a supply of suitable 
labor, while the souree of power may 
be a highly economical steam plant, or 
a distant waterfall which had hitherto 
flowed unvexed to the sea. 

There is one problem which may not 
yet be solved without exception, and 
that is, while the economie advantage 
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of electrical transmission of power 
has been established in regard to new 
mills in which it forms a part of the 
design, yet what is its place in sup- 
planting existing methods of belt trans- 
mission. 

If the belt plant is taken out, the 
belt porch remains such an integral 
part of mill construction that it can- 
not be removed without impairing the 
stability of the mill, and therefore, its 
room cannot be utilized as floor space 
for machinery. 

The changes which have already been 
made in some instances indicate that 
some manufacturers have become con- 
vinced that they can afford to abandon 
the belt drives for electricity, even if 
existing structural conditions do not 
permit the full measure of advantage 
which would be obtained in a new mill. 

The recent modifications in generator 
and motor design, especially genera- 
tors, directly connected to steam en- 
gines or steam turbines which have re- 
sulted from practical suggestions of 
mill managers have been of a high de- 
gree of usefulness. 

The distribution of the power in 
the mills has given rise to a diver- 
sity of opinions upon the relative 
advantages of the single drives 
by motors attached to the unit ma- 
chines, or the group drives applied to 
shafting as in the former method of 
receiving the power on each floor from 
a single source, or more often a modi- 
ficaticn of the two by dividing the ma- 
chines into motor-driven groups. 

This problem cannot be solved by 
any consideration of the first cost of 
the plant, except as capital upon which 
Interest must be earned, in addition to 
the annual costs of maintenance and 
depreciation. 
dt has been found that the produc- 
ton of an electrically-driven mill ex- 
ceeds that of its belt driven mate, or 
im other words, it approaches more 
closely to the theoretical product of 
the mill, and this is due to the positive 
character of the speeds as the coils 
forming portions of circuits in the 
armatures are pulled around by the at- 
traction of the magnets, while every 
belt transmission falls short of the 
theoretical speeds on account of the 
creep of the belts, not the slip so much, 
but the difference between the lengths 
of the belt extended by tension on one 
side, and the shorter length of the belts 
on the slack side. 
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The polish on pulleys resulting from 
this creep of belts, tell a story which 
has failed to reach the text books. 

Solely from a mechanical standpoint 
and without any reference whatever to 
costs, the electrical drive derived from 
a steam turbine consists entirely of ro- 
tery motions without the conversion of 
reciprocating motions into rotary 
motion and, therefore, produces a uni- 
formity of speed that is of great, ad- 
vantage in this manufacture. 

In smaller details which contribute to 
larger results, electricity is widely used 
in cotton mills in the various safety de- 
vices which stop machines whenever a 
thread breaks, thereby preventing the 
fcrmation of waste or at best, an imper- 
fect product. It furnishes the signals 
fo: the exact stopping and starting of 
the whole establishment. The telephone 
from the office to the various overseers 
permits them to remain at their post of 
duty a larger proportion of the time 
than would be otherwise the case and 
the manager is easily communicated 
with by the office, when going through 
the mill. It relieves the establishment 
of unproductive messenger boys and 
furnishes a means for various types of 
fire alarms and other signals which are 
of value in every manufacturing estab- 
lishment. 

Much interest is expressed in the fina] 
result of electrical drives giving a vari- 
able speed to spinning frames accord- 
ing to the angle of the yarn through 
the traveler, which is fixed by the vari- 
able amount of the yarn wound around 
the bobbin. By thus availing of the 
opportunity, the spindles can be run at 
a maximum speed according to the con- 
ditions of the moment, instead of the 
maximum speed of only one condition, 
and the production of the frame is very 
materially increased. In many respects 
the problem is a difficult one, and its 
final solution will be of great value. 


————e e 


Electrically Equipped Apartment 
Houses. 


There is in course of construction in 
New York city an apartment building 
in which electricity will be widely used 
to provide many conveniences. 

Plans filed with the city inspectors 
show that the conveniences installed 
include an electric grill for the building 
and that each apartment will be 
equipped with electrice dishwashers, 
electrice ranges, washing machines, 
irons and clothes dryers, besides an 
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electric garbage incinerator and an 
electric refrigerating plant. 


Iron and Steel by Electric Process. 

A recent consular report states that 
experiments to produce iron and steel 
from Norwegian ores by the electric 
process have been made during the last 
three or four years, partly by aid from 
the Government, in response to a peti- 
tion sent to the Department of Com- 
merce and Industies by the Christiana 
Polytechnical Society. Private interest 
has in this manner been awakened, and 
the industry now promises to become 
one of considerable importance. The 
Norwegian iron ore is often so poor that 
smelting by the old process was found 
profitless. 

The owners of a mill at Tinfos, in 
Notodden, Telemarken, Norway, have 
for some time been making experiments 
for the purpose of producing iron by 
melting iron ore by the use of electric- 
ity as the source of heat. The works 
were completed in February last, and 
there has already been an output of 250 
tons of iron. The ore used has been 
mined partly at Lango, near Kragero, 
and partly at Klodeberg, near Arendal. 
The melting was accomplished by the 
use of an electric furnace of about 500 
horsepower. This is the first iron pro- 
duced by the new process, and in com- 
memoration of the event there has been 
cast and sent to the Christiania Univer- 
sity an ingot of the metal weighing 60 
kilos and provided with an appropri- 
ate inscription. ; 

A stock company, styled the Hardan- 
ger Electric Iron and Steel Works, is 
at present being organized. The capi- 
tal stock is to be $294,800, of which 
there has already been sold $160,800. 
There are 4,400 shares of $67 each. The 
works are to be located at Ullensvang, 
in Hardanger, on the west coast, and 
the object is to produce iron and steel 
from Norwegian ores by a patented 
electric process of Swedish origin. The 
company has secured electric energy 
from the adjoining water power at 
Tysse, for a period of thirty years, at 
a cost of $8.04 per horsepower; 4,200 
horsepower will be required. The ore 
to be used is to be bought from mines 
in other districts on the best obtainable 
terms. The transportation of the ore 
wìll be found expensive, but it is be- 
lieved that this drawback will be off- 
set by the cheap power and excellent 
harbor facilities, at the place. 
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BOOK REVIEWS. 


“The Watt-hour Meter.” By Wm. M. 
Shepard and Allen G. Jones, San Francisco: 
Technical Publishing Company. Cloth, 184 
pages (8% x 5% inches), with 117 illustra- 
tions. Supplied by Electrical Review Pub- 
lishing Company for $2.00. 


As there is by no means too much 
known about the ordinary electric 
house meter, any book that treats of it 
in a fairly readable manner is bound 
to be welcome. The book under con- 
sideration is therefore doubly welcome 
because it handles the subject in a 
clear, simple and yet quite complete 
fashion, so that an excellent idea of 
the construction, use, care and testing 
of the principal types of watt-hour 
meters may be obtained. After a gen- 
eral introduction dealing with the im- 
portance of the meter in the electrical 
industry, the selection of meters, their 
general construction and how this af- 
fects their accuracy, a brief chapter 
is devoted to the measurement of 
power in direct-current and alterna- 
ting-current eireuits. A good descrip- 
tion is given of the three principal 
types of meters: the induction type, 
commutation type and mercury flota- 
tion type, each being fully explained in 
principle and illustrated by several of 
the best known makes. Prepayment 
and maximum-demand meters are also 
described. In each type of meters the 
construction, connection and operation 
are considered in all the more practical 
details. Maintenance and testing of 
meters is discussed at some length, over 
one-fourth of the book being devoted 
to the standard and special tests, con- 
stants and testing formulas, methods of 
recording readings, and other features 
connected with keeping the meters in 
proper order and free from trouble. A 
concluding chapter takes up the subject 
of rates, showing briefly why complex 
rate systems are necessary and also 
giving as representative schedules of 
rates those in use in Chicago, Boston, 
Rirmingham and San Francisco. An 
appendix gives a good set of definitions 
of electrical terms, determination of 
temperature rise by resistance method, 
and adjustment of meters used with in- 
strument transformers. 


“Continuous-Current 
By William Cramp, New York: D. Van 
Nostrand Company, Cloth, 240 pages (514 
x $l inches), illustrated. Supplied by the 
Flectrical Review Publishing Company for 
$250, 


This book is intended as a text book 


Machine Design.” 


for the rather advanced students and 
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in the treatment of the various subjects 
the author omits the fundamentals 
Which are supposed to be known. The 
work may be said to be divided into 
three general sections, the first section 
dealing with actual theory of direct- 
current machine design. The second 
section is devoted to examples of pro- 
cedure in design, the object of these ex- 
amples being to illustrate the bearing 
of the many considerations discussed in 
the first section. The third section con- 
tains the mathematica] formula for the 
theories advanced in the opening chap- 
ters. By segregating the mathematics 
in this manner, where all equasions 
may be conveniently referred to, the 
text presents a much neater appearance 
and is more easily followed by the stu- 
dent. Both in the text and in the ex- 
amples of procedure the author lays 
stress upon the tentative and experi- 
mental nature of the subject, as also 
upon the number of variables involved, 
the ever-present influence of cost, and 
the careful comparisons that should be 
carried out before any design is 
diagrams. 


“How to Read Telephone Circuit Dia- 
grams.” By David S. Hulfish, Chicago: 
Electricity Magazine Corporation. Cloth, 
257 pages (5 by 7% inches), illustrated. 
Supplied by the Electrical Review Publish- 
ing Company for $1.50. 

This book explains in a simple and 
concise manner how to read circuits 
from blue-prints, ete. It comprises 
twenty-seven lessons, each a complete 
unit and devoted to the various ap- 
paratus which goes to make up a tele- 
rhone system. The book contains a 
large number of typical telephone cir- 
cuits which are fully explained and di- 
rections given how to trace all currents. 
Practically all symbols encountered in 
telephone disgrams are explained. The 
text is written in non-technical lan- 
guage to as large an extent as possible, 
and should be a great help to those de- 
siring to learn how to read circuit 


diagram. 


“Compendium of Applied Electricity.” By 
Paul E. Lowe, Philadelphia: David McKay. 
Cloth, 342 pages (2% x 5% inches), illus- 
trated. Supplied by the Electrical Review 
Publishing Company for 25 cents. 


In this vest-pocket book the devel- 
opment of our electrical knowledge is 
treated and the practical side of elec- 
trical work covering electromagnetic 
machinery is briefly considered. The 
chapter dealing with electric railways 
is quite well covered and should be of 
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especial value to motormen or those 
who have had only practical training 
in electrical matters. <A dictionary of 
electrical terms is included in the pub- 
lication. The book is well illustrated 
and contains a number of wiring dia- 
grams. 


“Elementary Telegraphy.” By H. W. Pen- 
dry. London, Eng., The Macmillan Com- 
pany. Cloth, 216 pages (5 x 7% inches) 
illustrated. Supplied by the Electrical Re- 
view Publishing Company for $1. 


This book, which is for elementary 
students, and for those who have done 
practical work and desire to know 
something of the underlying principles 
of the telegrah, is based on the ex- 
perience of the author and treats the 
subject in a practical manner. The 
battery, instruments, lines and systems 
as a whole are covered and fundamen- 
tal theories are well demonstrated. In 
order that the student may better 
classify his knowledge, a list of ques- 
tions and problems follow each chapter. 

— eo 
Central-Station Insurance. 

At the St. Louis meeting of the Na- 
tional Electric Light Association, sta- 
tistics were presented by W. H. Blood, 
Jr., insurance expert of the Associa- 
tion, tending to show that fire-insur- 
ance premiums paid by the electric 
lighting companies of the country are 
fully twice as high as the low ratio of 
loss would warrant. Resolutions were 
adopted by the Association asking for 
an investigation of the subject by the 
fire insurance companies and directing 
that copies of the resolution be fur- 
nished to member operating companies 
so that they might take up the matter 
with their brokers. A thorough cam- 
paign along these lines has recently 
been organized as fitting at this sea- 
son of the year, and large numbers of 
copies of the resolution have been 
placed in the hands of the operating 
companies, requesting them to bring 
the matter to the attention of their in- 
surance brokers. Letters have also 
been written from Association head- 
quarters to some two hundred and fifty 
insurance companies calling their at- 
tention to the matter and inviting them 
to investigate the subject with a view 
to a reduction in rates commensurate 
with the premiums received and the 
risks involved. An extremely interest- 
ing report and analysis of the subject 
generally was presented at St. Louis 
by Mr. Blood and has been reprinted 
in the proceedings of the Association. 
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New Electrical and Mechanical Apparatus and 


A New Line of Branch Exchange 
Switchboards. 

Today practically every modern hotel, 
apartment house, hospital, club and busi- 
ness establishment has a private system 
of communication. Some idea of how 
this branch of the telephone business is 
growing can be had by comparing the in- 
crease in the City of New York. In 
1900, New York City had a total of 1,050 


f 


Appliances. 


are offered, namely, those employing 
lamp line signals and those employing 
magnetic line signals. While both of 
these types are supplied, the general de- 
mand seems to indicate that the lamp- 
signal board is becoming more popular 
each year. 

One of the features of this lamp-sig- 
nal equipment is the plug-ended trunk 
eircuits. Ordinarily these trunk cir- 
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NEW PRIVATE BRANCH EXCHANGE BOARD. 


private branch exchange switchboards, 
with a total of 12,650 stations, while in 
1910 this number had grown to 11,960 
switchboards, with 162,560 stations. 

To meet this rapidly growing demand, 
the Western Electric Company has 
placed on the market a complete line of 
private-branch switchboards consisting 
of over thirty different types, and now 
has a board for every condition met with 
in this service. 

This line of switchboards embraces 
both single and double-position desk and 
cabinet patterns, in capacities ranging 
from 60 to 600 lines. Two general types 


cuits terminate at the main exchange 
on the regular subscriber’s line equip- 
ment and at the private branch ex- 
change in cords and plugs. The trunk 
circuits in Western Electric branch-ex- 
change switchboards are wired in such 
a manner that connections may be made 
either with common battery or mag- 
neto main office. Some advantages of 
this trunk circuit claimed by the man- 
ufacturers are: Fewer cord circuits, 
forty-eight volt transmission possible, 
incoming calls from main office com- 
pleted directly, increased transmission 
efficiency because trunk is plug ended, 


individual line can be established to 
main office without interfering with 
other circuits on the board, and trunk 
circuit can be arranged as charging 
trunk when specified. 

All subscriber lines and trunks are 
terminated in a connecting rack, which 
in the cabinet type of sections is lo- 
cated directly under the roof. The roof 
is provided with a piano-type hinge, 
which allows it to be raised as shown 
in the cut, rendering the connecting 
rack readily accessible. In the desk- 
type switchboards the connecting rack 
is located in the rear of the desk, so 
that by removing one of the panels it 
is easily reached. The connecting rack 
is equipped with screw terminals, 
which permits the attachment of line 
Wires without the use of any tool 
other than a screw-driver. This fea- 
ture, together with the special guides 
which are provided, permits the ex- 
change line to be brought in either as 
braided-rubber wire or as switchboard 
cable, and in either case it presents a 
neat appearance. 

The circuits of these branch boards 
are arranged so that they may be oper- 
ated by current supplied by means of 
a battery of dry cells from a local tele- 
phone central office, or by its own iso- 
lated power plant. 

—eo 
Fan Motors for Winter Use. 

It is the popular opinion that the 
range. of usefulness of the electric fan 
motor is limited to the summer months 
and that its sole utility lies in its appli- 
cation as a means of reducing the tem- 
perature of a room or an office. This is 
not true, however, and slowly but surely 
the public is beginning to understand 
that the usefulness of the fan motor is 
by no means confined to the hot days of 
summer, and that paradoxical as it may 
seem the electric fan blows hot and cold ; 
and incidentally while it is blowing hot 
it cuts the fuel bill. 

Following are a few of the more im- 
portant applications of the fan motor 
to winter use: The efficiency of the hot- 
air heating system may be greatly in- 
creased by placing a fan motor in the 
cold-air box to force the air through 
the registers to all parts of the house. 
On particularly cold days when the wind 
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is so strong that it forces the air through 
the furnace into the rooms without hav- 
ing become heated, a fan motor placed 
in the cold-air box, after having closed 
the slide which permits air to come in 
from the outside and opening the slide 
which lets the air in from the cellar, will 
cause an appreciable rise in the tempera- 
ture of the room, without making any 
increase in fuel consumption. 

As is very often the case, the house 
contains a room or rooms which under 
certain conditions are difficult to heat. 
This difference can be overcome by 
placing a fan motor in front of the hot 
air register or over it in case the regis- 
ter is located in the floor. This plan will 
prove more efficient if the register and 
fan motor are covered by a box or hood 
of some kind which will cause the fan 
motor to draw air from the pipe only, 
and not from the room. 

In a house heated by hot air or steam, 
increased radiation of heat and conse- 
quently a warmer room may be obtained 
by placing a fan at the end or back of 
the radiator. 

Another manner in which the fan 
motor may be used to advantage in win- 
ter is to prevent the accumulation of 
frost on show windows of stores. The 
air from the fan motor directed against 


GOTTSCHALK TRANSMITTER—GUARD 
ATTACHED. 


the glass of the window will keep it 
practically free from frost. This appli- 
-cation of the motor is a boon to mer- 
chants who have, heretofore, during the 
cold weather, lost practically all the ad- 
vantage which their window display ac- 
-ecomplishes. 
—— eo 

A new cable is to be laid between 
Ascension and St. Vincent in the Cape 
Verde Islands. This cable is 1,775 nau- 
tical miles in length, and it is expected 
to have it ready for working by the end 
-of the year. This cable will be operat- 
-ed by the Western Telegraph Company. 


A New Type of Telephone Transmitter. 
The accompanying illustrations show 
a new type of telephone transmitter in- 
vented by Felix Gottschalk. 99 John 
Street, New York, N. Y. This trans- 
mitter is constructed upon a very in- 
genious principle and from the follow- 
ing description it will be seen that it 
possesses characteristics which should 
make it a desirable addition to this 
character of telephone equipment. 
The transmitter consists of the usual 
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SIDE VIEW--GUARD ATTACHED. 


shaped casing, in two parts, and a gran- 
ular carbon resistance cup, with front 
and rear electrodes of the Western 
Electric type. The regular diaphragm 
is replaced by a metallic dise with a 
step-shaped flange at the periphery. 
The casing supports a forwardly ex- 
tending circular rib, externally thread- 
ed, on which the diaphragm is ten- 
sioned by means of a screw ring inter- 
nally threaded. The diaphragm is con- 
nected with the front electrode of the 
resistance cup by spider legs, soldered 
to the diaphragm and attached central- 
ly to a hub, the threaded aperture 
of which engages the front-electrode 
stud. The rear electrode has a solid 
back with the usual bridge connection. 
The front electrode is in circuit with 
the casing, and the back electrode is 
insulated from the bridge by means of 
a fibre bushing. The flaring mouth- 
piece of the ordinary type of transmit- 
ter is replaced by a foraminous guard 
covering the entire face of the dia- 
phragm, the sides having a bayonet slot 
engagement with the casing, and being 
secured by a screw at the periphery. 
The lower portion of the side of the 
guard is open to provide for the cir- 
culation of air between the diaphragm 
and the guard. Damping is accom- 
plished by means of a flexible ring 
within the circumference of the inner 
side of the diaphragm and held in place 
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by a flat metal ring secured by the pro- 
jecting rib. The two sections of the 
casing are made watertight by means 
of screws having engagements with 
the face of the front casing, and con- 
necting with lugs soldered within the 
wall of the back casing, and a washer 
interposed between the two sections. 
An insulating block attached to the 


bridge is provided with a socket open- 


ing to the rear, and the walls of this 
socket are split and constricted. The 
aperture in the rear casing is fitted 
with a tubular boss, externally thread- 
ed and protruding beyond the surface. 
A cup-shaped rubber cap provided with 
an aperature for the terminal cord fits 


over this boss. This cap is fitted with 


a soft rubber gasket, and when it is 
tightened it forces the tip of the con- 
necting cord into the constricted sock- 
et, thus making a good contact, and ef- 
fectually seals the transmitter against 
water and atmospheric influence. This 
forms a new method of connecting the 
wire tip to the insulated split socket 
without taking the transmitter apart. 

This transmitter was recently given 
a thorough test for articulation and 
transmission at the laboratory of the 
electrical engineering department of 
the University of Kansas, and a report 


TRANSMITTER WITHOUT GUARD. 


made by George C. Shaad and C. A. 
Johnson. The Gottschalk transmitter 
was compared with a standard trans- 
mitter of the Western Electric Com- 
pany’s manufacture, carefully selected 
with regard to its good transmission 
properties. Standard common-battery 
equipment was used with artificial line 
consisting of coils of wire having a re- 
sistance equal to that of fifty miles of 
No. 9 copper wire, two coils together 
having the same inductance as fifty 
miles of No. 9 copper wire. For each 
fifty miles of line a one-microfarad con- 
denser was bridged across, this ca- 
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pacity being slightly in excess of fifty 
miles of line. The total line consisted 
of fifteen of these sections, and the to- 
tal length of line used could be varied 
in fifty-mile steps from zero to 750 
miles. A series of words was pro- 
nounced into one transmitter, using 
an ordinary tone of voice, and holding 
the mouth about two inches in front of 
the instrument. The second transmitter 
was then quickly switched into position 
and a similar test effected. A series of 
these tests was carried out over lines 
of different lengths and the results 
checked by different observers. The 
results show that for all practical pur- 
poses the transmission of the two in- 
struments was the same. 

The Gottschalk transmitter was sub- 
jected to a freezing atmosphere of ten 
degrees Fahrenheit and upon being 
tested as quickly as possible after being 
removed from the freezing chamber was 
found to give results practically the 
Same as when at the normal room tem- 
perature. The transmitter was then 
placed in water and gradually brought 
toa temperature of 150 degrees Fahren- 
heit and immediately tested. No change 
in the transmission qualities could be 
deducted. 

Immediately after the tests of the 
transmitter at the higher temperature, 
the instrument was opened and the in- 
terior was found to be perfectly dry. 

The following advantages are claimed 
for the Gottschalk transmitter: (1) 
Elimination of the flaring mouthpiece, 
thus making it more sanitary, as the 
flat guard prevents to a large extent 
the collection of dust, dirt, moisture or 
germs. (2) With the mouth three 
inches away from the guard, transmis- 
sion is not impaired, thus avoiding ac- 
tual contact of the mouth and any part 
of the transmitter. (3) The transmit- 
ter is effectually sealed against any at- 
mospherie influence, and moisture can- 
mot affect any of the interior parts of 
the instrument, including the carbon 
chamber. (4) The waterproof prop- 
erty, together with the fact that all ex- 
terior parts are metallic, makes it an 
ideal transmitter for use where the in- 
strument is much exposed, as in public 
Stations, on railways and in mines. (5) 
The instrument does not have to be dis- 
assembled in any way in order to con- 
nect or disconnect it from a wall or desk 
set. The terminal can be attached and 
good contact made without taking the 
‘casing apart. 
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Storage-Battery Insulators. 

Much trouble has been experienced 
in properly insulating storage batteries, 
especially on high-voltage circuits. The 
ordinary glass insulators give satisfac- 
tory results in many cases, but where 
the circuit is grounded there is a ten- 
dency to a leakage of current over the 
surface of the insulators, especially 
when the latter have become coated 
with dust and acid. This leakage 
sometimes sets up electrolytic action 
which may eventually corrode through 
the lining of the tank. 

The Electric Storage Battery Com- 
pany has developed a new type of oil 
insulator which is described in-its bul- 
letin No. 126 recently issued. Pre- 
vious experiments with oil insulators 
have not been very satisfactory, but 
the present design has proved so effi- 
cient that it is being used in many new 
installations, especially where the volt- 
age is higher than 220 volts, or where 
one side of the circuit is grounded. 
The design of this insulator is shown 


CROSS SECTION OF INSULATOR. 


by the cross section given in the ac- 
ecompanying illustration. The glass 
body is provided with a circular 
trough which is partially filled with 
oil and covered by a cap of lead alloy, 
which is so designed as to exclude spray 
and other foreign matter from the oil 
space. It also serves to protect the. oil 
from the effects of splashing when the 
floor is washed. The lead cap fits as 
closely as possible over the outer rim 
of the insulator, but without coming in 
contact with it, and the upper edge of 
this rim has a protecting lip to further 
protect against entrance of moisture. 
The oil chamber is of sufficient depth 
to provide for the accumulation of any 
foreign matter or water which may 
leak in. While refilling will seldom be 
necessary, provision has been made for 
it by a small hole in the cap. The in- 
sulator rests on a heavy lead washer 
in order to distribute the weight more 
uniformly. Some of these insulators 
have been in service for a number of 
years under extreme conditions, and 
in no case has electrolytic action been 
noted. 
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New Electrical Safety Signal Device. 

A system of railroad signals, which 
has many unique and interesting fea- 
tures, has been perfected by a Boston 
man, F. Leslie Hall, and will be pre- 
sented to the Interstate Commerce Com- 
mission, at its orders, for trial instal- 
lation on a southern railroad during 
the winter. Mr. Hall’s invention is a 
combination of the familiar semaphore 
or block, installed at each station on a 
division, and a series of torches at- 
tached to the telegraph poles between 
stations. The whole is under the com- 
plete control of the train dispatcher, 
who, by means of a small instrument 
resembling an alarm clock, automati- 
cally controls the semaphores and 
torches and is able to use the torches 
instantly if the engineer runs past the 
semaphores. The wire used for the 
railroad’s telegraph messages carries 
the current for the signals. At each 
station the wire is cut in and the 
‘‘metregraph’’ is attached. Similarly 
at each telegraph pole along the line 
the wire is tapped and a connection 
established with a box containing the 
torches used for emergency signals. 

Each station on the division is given 
its number in rotation, and these num- 
bers are shown on a dial of the clock- 
like apparatus which the train dis- 
patcher has alongside his telegraph in- 
struments. Wishing, for instance, to 
call the sixth station on the division, he 
inserts a plug in the ‘numbered hole, 
releases a spring and immediately the 
activity at station No. 6 begins. First, 
a telephone bell rings, and the operator 
at the station may be given verbal in- 
structions. But immediately following 
the bell a key in the metregraph swings 
around and automatically sets the sem- 
aphore arm at danger, stopping the 
progress of an approaching train. Sim- 
ultaneously with the setting of the 
block the fact that it is set is recorded, 
with the exact time on a register on the 
dispatcher’s table at headquarters. He 
thus has a complete and indisputable 
record of his actions during the day, 
which will show to the fraction of a 
minute the times at which he set the 
blocks at various parts of his division. 
Similarly, the time of the release of the 
block is recorded. 

Mr. Hall claims the greatest benefit 
of his invention may be said to be the 
emergency torches. Trainmen fre- 
quently pass blocks, because, they say, 


they are encountering them at almost 
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every mile of the road. They insist 
that only some sudden signal, sure to 
attract their attention, will be effective. 
Mr. Hall, therefore, goes on the as- 
sumption that the semaphore will 
sometimes be disregarded or misunder- 
stood. The moment that the train 
passes the set semaphore, that fact is 
automatically recorded in the dispatch- 
er’s office. Either he or the operator at 
the station where the block has been 
set and disregarded will then simply 
have to operate a lever. 

Immediately the torches between the 
stations where the train is in danger 
are released and set on fire, so that for 
as long a distance as may be desired 
the track is alight with the warning 
red fire, and the unheeding engineer as 
well as the engineer of an oncoming 
train must inevitably halt their trains. 

The torches can be employed for 
other uses and can be employed at 
night by train crews in place of the 
lantern, which at night, under the pres- 
ent system, must be carried back by the 
rear brakeman to warn trains in the 
rear. By Mr. Hall’s arrangement the 
station operator has only to release a 
torch 300 feet down the track in the 


SEMAPHORE SET AT DANGER. 


rear of a train standing in the yard 
or on a block. 

The torches are hung by three feet 
of chain from the bottom of the signal 
box and are ignited as they drop by a 
sulphuric acid vial or cap, broken by 
the fall of the torch. They burn furi- 
ously for fifteen minutes, when an- 
other can be dropped. In case of a 
washout or spreading rails, these 
torches all drop instantly, as the broken 
rails make the contact. 


The automatic transmitter employed 
to operate the selective instruments is 
so constructed that its action is posi- 
tive. When the handle that operates 
the make-and-break wheel is moved 
away from zero it is locked against any 


INTERIOR OF METREGRAPH BOX. 


retrograde motion until it strikes the 
pin that checks its advance. Contact 
with this pin releases the locking-pawl 
and the handle will return to its nor- 


mal position. Should the dispatcher 
place the pin in the wrong socket, his 
mistake is immediately called to his 
attention by the number of the signal 
being telegraphed back when the sema- 
phore drops to danger. 

The red lamps, which are automati- 
cally lighted on the transmitter dial, 
serve to show at what stations con- 
ductors are to report for orders. At 
the expiration of the dispatcher’s duties 
for the day, the register tape contain- 
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ing a record of the stations called can 
be filed away for any necessary ref- 
erence. 

When the semaphore is set at danger 
at any station, a gong is also started 
ringing, which notifies the operator or 
agent that he must immediately report 
to the train dispatcher for orders, thus 
obviating the serious delays which oc- 
cur when they are absent from hear- 
ing the telegraph sounder. By provid- 
ing conductors of trains with keys to 
the boxes containing the instruments, 
they may automatically report their 
trains at stations where there are no 
telegraph operators or night station 
agents. 

This is done by releasing an automatic 
transmitter, which sends the number of 
that station to the train dispatcher. If 
the train having the right of way is 
late, the dispatcher can operate a code 
signal, which will allow the train auto- 
matically reported to proceed to the 
next station. If the train to be met, 
however, is on time, then the dispatcher 
will release the semaphore signal and 
hold the train reported until its ar- 
rival. When any telephone station in 
the division is in operation, all other 


TRAIN DISPATCHERS’ CONTROL. 


stations are notified by the display at 
these stations of the number of the sta- 
tion selected. 
eee E eee 
Mississippi Valley Telephone Property 
Sold. 

Webster Brothers of Milwaukee, 
Wis., recently bought the Mississippi 
Valley Telephone Company for $175,- 
750 at a foreclosure sale. The property 
was sold to satisfy a bonded indebted- 
ness of $175,000. 
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An Electrically Protected Power 
Cable. 

The use of electricity in mines is 
rapidly extending despite the hazards 
which it introduces to a greater or 
less degree. These hazards, it is ad- 
mitted by all fair-minded men who 
have looked into the subject, are due 
to the very rough service to which 
electrical apparatus is subjected in 
mines. Although the electrical haz- 
ards are in general less dangerous than 
those existing before the use of elec- 
tricity, as for instance in the case of 
electric lighting, nevertheless electrical 
men are continually striving to re- 
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etc., which may be so great as even to 
destroy the cable to its very core, con- 
tact will be made between two auxil- 
lary conductors at an earlier moment 
than that at which the insulation of 
the conductor carrying the main cur- 
rent is injured, with the result that a 
cut-out switch is set in operation, so 
that no arcing can take place at the 
point of injury to the cable. 

In the accompanying diagram is 
shown how this idea is applied to a 
cable carrying a three-phase power 
current. The cable is shown in cross- 
section with the main conductors l 
each independently insulated and also 
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ELECTRICALLY PROTECTED POWER CABLE. 


duce them, and fortunately are meet- 
ing with excellent success. 
' A protective appliance along these 
lines has been invented by Georg Bar- 
tels, of Nippes, near Cologne, Ger- 
many. <A United States patent was 
recently granted to this inventor on 
a form of electric cable and the patent 
assigned by him to the Land und See 
Kabelwerke Aktiengesellschaft, which 
has a large cable works in his native 
city. . 
This invention has for its object to 
Provide an electric cable so constructed 
that in the occurrence of any mechan- 
ical damage to the cable, such as by 
Squeezing, crushing, twisting, impact, 


surrounded by a strong and highly 
elastic electrically insulating material 


'e. Around the whole of the con- 


ductors / and material e there are ar- 
ranged two concentric braided metal 
casings or windings m'!, m? which are 
separated from each other by a thin 
layer of pliable material s that is ca- 
pable of being broken or damaged with 
comparative ease relatively to the ma- 
terial by which the main current con- 
ductors are insulated. A layer h of 
highly elastic electrically insulating 
material is laid around the outermost 
of the auxiliary concentric conductors 
m', mè. 

The two outer auxiliary conductors 
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are arranged in series in a circuit in- 
cluding a low-tension battery b, and 
an electromagnet r. This magnet 
when excited attracts the latch L, 
tripping the switches or cut-outs S, 
S’, S?, 83, S+, all of which are mounted 
on one shaft R, partly broken por- 
tions of which are diagrammatically 
represented in the drawing, or other- 
wise connected so as to operate in 
unison. The effect of the operation of 
the switches is to open the circuits 
between the generator G, and the 
cables J at B, B’, B? and to ground all 
the cables J and concentric conductors 
m', m?, by closing the ground connec- 
tion at X, X’, X?, X? and X*. Thus the 
current from the generator is shut off 
and all parts of the cable are grounded 
so that no are can form at the point 
of rupture or elsewhere in its length. 

This idea can also be applied’ to a 
submarine or other cable and the lead 
sheath and an outer steel-wire armor 
may constitute the auxiliary con- 


ductors. 
———___—4-<-____-— 


Electric Vehicle Development in St. 
Louis. 


The only exclusive electric-truck 
garage outside of New York city has 
been built in St. Louis. When it opens 
this garage will be the first in the 
United States to be operated by a pub- 
lic service corporation. An experiment 
by the Union Electric Light & Power 
Company with a garage for pleasure 
electrics was the forerunner of the 
truck garage. Four years ago there 
were just eleven electric pleasure au- 
tomobiles in St. Louis. The electric 
truck was almost unknown there. A 
single agent was offering for sale one 
kind of pleasure electrics. The Union 
Electric management ventured upon 
the experiment of a garage for pleas- 
ure vehicles, establishing it on Morgan 
Street, in the West End. Today there 
are in the city 375 pleasure automo- 
biles of the electric type. Every man- 
ufacturer of these automobiles is rep- 
resented in St. Louis. There are in 
operation seven garages for electric 
pleasure cars alone. 

Soon after the establishment of that 
pioneer electric garage, the Union Elec- 
tric Company began to experiment 
with electric trucks. The agency for 
a manufacturer of those trucks was 
taken and some were sold the first 
year. During three years a careful rec- 
ord has been kept on the cost and eff- 
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ciency of electric trucks for the haul- 
ing of merchandise. Comparison has 
been made with horse service for like 
purposes. The results of the three 
years’ ‘trial demonstrates saving of 
time and expense to such an extent 
that this garage for electric truck serv- 
ice has been built and equipped at 
large expense. 

There are now in service 150 elec- 
tric trucks, with increasing demand 
for this kind of service, which seems 
to justify this garage measuring 75 
feet front by 175 feet depth and 40 
feet height. The location is Twentieth 
and Locust Streets, adjacent to ninety 
per cent of the merchandise hauling 
of the city and within a mile and a 
half of every freight depot of St. 
Louis. 

In several respects this electric-truck 
garage is notable. There is not a col- 
umn in the whole interior. The switch- 
board and rheostats are of the latest 
types. The first set of charging plugs 
is along the walls. The second set is 
dropped from the steel roof girders 
with a device by which the plugs can 
be elevated out of the way when not 
in use. 

At the east end of the great hall is 
a spacious, well ventilated battery 
room equipped with the most improved 
lead burners’ devices. These are very 
important features of a garage, insur- 
ing economy to the truck owner. A 
store room and a machine shop will be 
maintained with all the necessary ma- 
chinery. 

The establishment of the electric- 
truck garage marks an important addi- 
tion to automobile business in St. 
Louis. Foreseeing the certain expan- 
sion of the field, the Union Electric 
will maintain at the garage a corps of 
commercial engineers. It will be the 
duty of these engineers to call upon 
business men at their request and give 
definite information as to comparative 
cost of horse drawing and electric 
trucking as applied to any kind of 
business. This investigation and re- 
port on cost of electric trucking in 
connection with any business house 
will be given without charge. 

A policy which has been pursued 
with the pleasure electric garage to 
the great satisfaction of patrons will 
apply in the management of the elec- 
tric-truck garage. That is a system 
of record keeping and inspection, 
which has worked so well there that it 


has been copied throughout the United 
States. The owner of a single truck 
is assured by the garage the same high 
degree of efficiency that is obtained 
by the owner of a larger installation 
who can afford to hire his own ex- 
peris. The owner of an electric truck 
can now know in advance exactly what 
it is going to cost to operate his truck. 

While the Union Electric will sell 
electric trucks of well known makes, 
the truck garage will be conducted in 
such an impartial manner as to give 
equally efficient service to all electric 
trucks, whether sold by the Company 
or bought from representatives of other 
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tricts, not to mention the economy in 
street wear and the advantage of clean- 
liness. 
———_e7 eo 

New Form of Mercury Rectifier. 

An improved type of mercury-are 
rectifier for commercial vehicle service 
has recently been put upon the market. 
This rectifier is of the ordinary type 
except that many of the parts neces- 
say for use with pleasure vehicles are 
now eliminated on account of the 
standard voltage requirements of com- 
mercial vehicles, where forty-four cells 
are used almost exclusively. 

The charging board, shown in the il- 


CHARGING PANELS FOR USE WITH NEW MERCURY RECTIFIER. 


manufacturers. This was one of the 
policies observed strictly in the con- 
duct of the garage for pleasure elec- 
tries where ears were cared for with 
the same thoroughness and attention 
to detail, whether purchased through 
the Company or through other agents. 

Electrice trucking in St. Louis, even 
without the advantage of the central 
garage, has proven its economy to the 
satisfaction of a number of business 
houses. The commercial engineers who 
have followed the problem to its solu- 
tion believe they can demonstrate the 
saving of many thousands of dollars 
by the substitution of electric for horse 
power in the wholesale and retail dis- 


lustration, is decidedly substantial in 
character, the wiring simple and ample 
in carrying capacity. A most efficient 
board is produced at the lowest price 
by a plug system enabling one set of 
meters to be used for every three pan- 
els, each of which can be equipped 
with any of the standard tubes rang- 
ing from 30 to 50 amperes each. Where 
necessary this rectifier is supplied with 
a special switch on each .panel, ena- 
bling two or more panels to be run in 
multiple so as to accommodate charg- 
ing of batteries at high amperage. 
The meters supplied are of the large 
type easily read by the operator, and 
the whole arrangement has met with 
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the most cordial approval of the cen- 
tral-station people who have closely ex- 
amined the equipment. 

This equipment is made by the Gen- 
eral Electric Company and was shown 
for the first time at the New York 
Electrical Show by the General Vehicle 
Company. A practical demonstration 
was given by operating the 3.5-ton 
chassis direct from the board without 
battery, forming one of the most popu- 
lar exhibits. | 

~~» ___—. 

High-Voltage Air-Break Switches. 

When designing a high-tension trans- 
mission line considerable study is given 
to the selection of the proper type of 
apparatus for controlling and protect- 
ing the high-voltage transmission cir- 
cults. Owing to the rapid development 
and efficient design of the present day 
transformer, high-tension transmission 
lines are quite common in this country. 
It is safe to state that there would not 
have been such marked progress if it 
were not for the ability of the manu- 
facturers to design and produce an ef- 
fective means for controlling these high 
voltages. This has been successfully 
provided in the present day oil-switch- 
es and circuit-breakers. In the course 
of this development the oil-switch has 
passed through many changes, and, 
even at this date, there are conditions 


FIG. 2. 


to which the oil-switch is not adaptable, 
the chief one being out-door mounting. 

In this connection attention is called 
to the line of Burke high-voltage air- 
break switches being placed on the 
market by the Railway & Industrial 
Engineering Company, Pittsburg, Pa. 
These switches operate on the well- 
known fact that an are can be extin- 
guished on a pair of diverting horns, 
Which principle is used successfully on 
the electrolytic or aluminum-cell type 
lightning arrester. 

Referring to Fig. 1, which illustrates 


a. single-pole double-throw 23,000-volt 
200-ampere Burke air-break switch in 
the closed position, it should be noted 
that the circuit entering the middle of 
the switch is carried jointly by means 
of a heavy switch blade, and the di- 
verting horns, to the switch jaws, and 
thus to the outgoing line. These shunt- 
ed horns are so arranged that when the 
switch is closed there is considerable 
torsion in the center horns. Thus when 
the switch is opened the switch blade 


FIG. 1. 


leaves the switch jaws while the horns 
ure in contact. This is clearly shown 
in Fig. 2. 

When the switch is further opened, 
the are starts and extinguishes itself, 
due to the widening of the gap, 
brought about by the joint action of 
the are rising on the diverting horns 
and the switch opening. It is said to be 
impossible to burn the switch blade, the 
switch jaws, or in any way damage the 
switch when opening a loaded circuit. 

The switches are manufactured in 
single-pole units, each unit consisting 
of a stationary and a movable casting, 
as shown in illustration Fig. 1. In the 
Stationary casting is provided a brass 
bearing. The movable casting has an 
extended stem, part of which is accu- 
rately machined to fit this bearing, the 
remainder being squared off to receive 
a bell crank or sheave wheel. A curved 
brass washer is placed between these 
two castings to prevent water entering 
the bearing. On the extended arms of 
each of these castings is cemented a 
high-voltage porcelain insulator. A 
sherardized iron cap of special design 
is placed on the top of these insulators. 
This cap is not cemented, but attached 
by special means, enabling it to be read- 
ily removed if necessary. The switch 
blades, horns, jaws, etc., are bolted to 
these caps. All the screws and bolts 
entering into the construction are sher- 
ardized to prevent corrosion. By means 
of bell cranks any number of these 
units can be connected together. 
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Guayule Rubber Industry in Texas. 
Gathering the guayule shrub to sup- 


ply the large rubber factory at Mara- 


thon is an important industry .in Tex- 
as. The territory where this’ valuable 
shrub grows wild extends for a radius 
of 50 to 200 miles around Marathon. It 
is cut upon the ranches, baled and 
hauled in wagons to the factory. The 
market price of the shrub was recently 
as high as $150 per ton but it now sells 
for something less than that, the reduc- 
tion being due to the fall in the price 
of crude rubber. 

The great demand for this desert shrub 
which was considered worthless until 
a few years ago is causing the lands to 
be ruthlessly depleted of the product. 
Upon a few of the ranches of this sec- 
tion steps have been taken for the fur- 
ther propagation of the shrub but in 
most instances it is being pulled up 
root and branch, leaving nothing be- 
hind for starting a new growth. When 
the fact is considered that with proper 
attention an average of two tons of the 
shrub can be grown upon land that is 
unfit for almost any other purpose, and 
that this yield can be obtained every 
two or three years, it is remarkable that 
so little attention is given to making it 
a permanent future source of revenue. 
Two years ago the state of Texas sold 
all the guayule shrub growing upon 


FIG. 3. 


several million acres of public domain 
in this region for $60,000. The pur- 
chaser has already realized a profit of 
several hundred thousand dollars upon 
his investment. It is these state lands, 
chiefly, that are being entirely depleted 
of the shrub. 

In the upper Rio Grande border re- 
gion of Northern Mexico where the 
guayule rubber industry has made such 
wonderful strides during the last few 
years much attention is being given to. 
insuring a permanent supply of the raw 
product. 


a i 
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Alternating-Current Motor Starter. 

In starting large motors and those 
operating under heavy starting condi- 
tions the heavy currents resulting can- 
not be handled in the best manner by 
apparatus having sliding contacts. The 
arcing and wearing of the contacts is 
excessive. For such use a device is nec- 
essary which will stand the severe serv- 
ice with minimum chance of wear. A 
multiple switch starter recently put on 
the market by the Cutler-Hammer Man- 
ufacturing Company, Milwaukee, has the 
qualities of design and construction 
which make it especially adapted for 
starting of large or heavily loaded two 
or three-phase, slip-ring motors. The 
standard sizes made range from 60 to 
600 horsepower. 

Many features of the Cutler-Hammer 
direct-current, multiple-switch starter 
have been embodied in this alternating- 
current device. No sparking at the 
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the total torque. This type of starter is 
claimed to be the most serviceable for 
use with large motors. 

Automatic no-voltage and overload re- 
lease can be provided for opening the 
primary circuit and re-inserting the 
secondary resistance in case of failure 
of current or overloading of motor. 


— eeo 
Interior Telephone System in a Resi- 
dence. 


Many people have come to consider 
an interior telephone system an indis- 
pensable auxiliarv in a home. Its con- 
venience and inexpensiveness make it 
a standard feature of house equipment. 
The old, unsanitary method of inter- 
communication by means of speaking 
tubes has been relegated to the past. 
The up-to-date residence is modeled 
closely after a business establishment. 
The telephone performs the services 
that formerly called for many trips up 
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ALTERNATING-CURRENT MOTOR 


switch can oecur in starting whether 
loaded or not. The switches are not like 
ordinary knife switches, but are of cir- 
cuit-breaker construction, making full 
contact instantly. Besides doing away 
with sliding contacts the multiple switch 
starter prevents the hasty cutting out of 
resistance, as each switch must be closed 
separately. heginning at the left. The 
time taken insures a smooth acceleration 
to the motor and prevents injury due to 
large current inrush. 

The contacts of the switches are so 
connected that the resistance is cut out 
of the phases of the secondary at the 
same time. The currents in the legs 
are therefore approximately equal and 
an electrical balance is maintained. The 
motor is started under the best condi- 
tions. each phase producing its share of 
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and down stairs and other awkward 
methods with their attendant confusion 
and noise. 

IHustrating the inter-phone method 
of solving the problem of interior con- 
nections, the accompanying cut is from 
a photograph secured in a hand- 
some new house in Pittsburg. The resi- 
dence is that of J. W. Marsh, presi- 
dent of the Standard Underground 
Cable Company. Thirteen instruments 
have been installed, interconnected in 
such a manner that each inter-phone 
may be considered the center of the 
system. 

The instruments selected for this in- 
stallation are of two types, wall sets 
with telephones and connecting keys 
in one case and hand telephone sets 
used in conjunction with connecting 
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keys in separate boxes. It is through 
the medium of these keys that auto- 
matic connection is secured. 

No switchboard or operator is re- 
quired with this system. With each 
inter-phone are provided rows of keys 
resembling small black buttons, each 
with its label bearing the name of one 
of the inter-phone stations. The gen- 
tleman in his library can press the but- 
ton labeled ‘‘garage,’’ lift his receiver 
or hand set to his ear and obtain in- 
stant connection with his chauffeur 
without the intervention of any third 
party. 

In the accompanying illustration is 
shown the installation of the library 
inter-phone in the Marsh residence. 
Here the key-box is contained within 
a pigeon-hole of the desk in a manner 
inconspicuous yet convenient. Other 
sets have been installed in the living 
room, dining room, kitchen, laundry, 
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INTER-PHONE IN LIBRARY. 


garage, bedrooms and nursery. Each 
of these household departments is at 
all times within instant reach of all 
the rest of the house. 

Homes which are equipped with in- 
ter-phones transaet their affairs of 
routine and their everyday household 
matters in a businesslike way, yet with 
very little extra expense. The cost of 
keeping up an inter-phone system is 
not greater than maintaining an elec- 
tric door bell. The renewal of the two 
or three dry batteries constitutes the 
only expense that may be classed as 
maintenance cost. The system in Mr. 
Marsh’s residence has been arranged 
so that as many as seven or eight ad- 
ditional instruments may be added. The 
inter-phones were made and installed 
by the Western Electric Company. 
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LonDoN, DECEMBER 10.—A change is coming over the scene as 
regards municipalities being granted powers to wire premises for 
electric light and to hire out electrical apparatus. The conference 
between the municipalities and electrical contractors appears to 
be fostering such a spirit of reasonableness that there is every 
probability of an amicable settlement It may not unfairly be said 
that the increasing strength of the Contractors’ Association has 
played its part in bringing about the conference, for there cannot 
be any doubt that they would have successfully prevented a bill 
on the lines originally laid down, passing through Parliament. The 
matter is of considerable importance to the industry as a whole, 
for the constant bickerings between municipal electricity depart- 
ments and the contractors have undoubtedly retarded the progress 
of electricity supply. 

Arrangements are being pushed forward for linking up the 
numerous public electricity supply works in London. As the re- 
sult of the various attempts in Parliament to promote new com- 
panies the existing authorities were forced to take common action 
to protect their own interests. Their last effort at opposition a 
few years ago proved successful, for it was accompanied by a 
scheme for joining up with trunk mains all the existing works and 
thus putting to much more profitable use the large amount of cap- 
ital expended. Parliament took the view that this was the more 
economical way and sanctioned the proposal. Owing to the large 
number of systems of generation at various voltages, a standard 
unit of transformation is being agreed upon in conjunction with a 
ring main system. Already several authorities generating near to 
one another have made their arrangements for bulk supply in case 
of emergency, but the larger scheme will permit of closing down 
some of the smaller and less economical stations. 

The Bournemouth Corporation has definitely abandoned the 
conduit system of electric traction in its streets and is adver- 
tising for tenders to convert the lines to the trolley system, thus 
having the latter throughout the whole of the borough. 

Considerable progress is being made in the application of 
Diesel oi] engines to small electricity works. Last week a small 
Diesel engine-driven set was put into operation at Felixstowe, a 
small town on the east coast, and the fuel costs only amount to 
.36 cent per kilowatt-hour at full load and .44 cent at third load. 
It is also interesting to note that but for the adoption of the Diesel 
engine the works would have had to be moved, owing to com- 
plaints from residents in neighboring houses of smell and noise 
from a producer gas plant. The capacity of the set is 150 kilo- 
watts. Similar low fuel costs are being obtained with Diesel en- 
gines at Maidenhead, Leatherhead and Letchworth. G. 


CANADA. 


(Special Correspondence.) 


OTTAWA, ONT., DECEMBER 17.—Application has been made to 
Dominion Parliament for an act to incorporate the Imperial Trac- 
tion Company, with power to construct and operate railway, tele- 
graph and telephone lines in Ontario. 

A bill has been introduced in the Canadian Parliament, by a 
private member, proposing to have wireless telegraphic apparatus 
ae Pueg on all vessels, over a certain tonnage, on the Great 

es. 

The Hydro-Electric Commission of Ontario has made arrange- 
ments to furnish 1,500 horsepower to the towns of Midland and 
Penetanguishene, Ont., through the Simcoe Power Company’s plant 
located at Big Chute. 

Information from an authoritative source is to the effect that 
the London (Ont.) Street Railway. the London Electric Company 
and the London & Lake Erie Traction Line to Port Stanley, all in 
the province of Ontario, are to be merged shortly. 

A cable from London, Eng., announces the formation there 
of the Montreal Tramways & Power Company, with a capital stock 
equivalent to $20,000,000 of Canadian money, for the purpose of 
acquiring electric street railways and power-supply concerns in 
rai Montreal electric interests disclaim any connection 

Wireless communication, between the Magdalen Islands, in 
the Gulf of St. Lawrence, and the mainland of Nova Scotia, has 
been established and is now in operation. The wireless station 
has been erected by the Dominion Government. Last year for 
several months the cable was down and the islands shut out from 
Communication with the outside world. 

During the past season there have been many large ship- 
ments of Canadian mica to Great Britain. The trade in this min- 
eral is on the increase between the two countries, despite the 


GREAT BRITAIN. 


(Special Correspondence.) 
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fact that Indian mica can be marketed much cheaper. The amber 
mica, as the Canadian product is called, is of a softer variety and 
more used in electrical work. A few years ago there was no sale 
at all of Canadian mica in the old country. l 

The announcement recently of the formation of a $10,000,000 
company, with head offices in Toronto, caused considerable specu- 
lation in Ontario financial circles. The new concern is styled the 
Central Canada Power Company, Limited, and under its charter 
it may carry on a general hydraulic and electric business all over 
the Dominion. The incorporators are only nominal, being members 
of a Toronto legal office. Among those who follow industrial elec- 
tric affairs, it is said that the new company is practically a merger 
oí all the lines in the West, and that it will not operate in Ontario 
where the Hydro-Electric Commission has captured the field. W. 


IMPORTANT DEVELOPMENTS. 


(Special Correspondence.) 

PROPOSED DEVELOPMENT IN NEW MEXICO.—Definite 
steps have been taken looking to the installation of a large hydro- 
electric plant to be operated in connection with the Elephant 
Butte dam and land reclamation project that is now being con- 
structed by the Government. The Water Users’ Association, which 
is composed of the land owners of the Rio Grande valley who will 
irrigate from the big water storage and canal system which the 
Government is putting in, has had an investigation made of the 
proposed hydroelectric project by competent engineers. One of 
the engineers in a recent report said that the cost of installing 
the hydroelectric plant and constructing electric transmission lines 
down the valley on both sides of the river would be approximately 
$326,000, or an average of $27 per acre for the land that is to be 
irrigated. The prime object of the hydroelectric enterprise is to 
provide power for operating irrigating pumping plants where the 
water cannot be placed upon the land by means of gravity. In ad- 
dition to providing power for operating the pumping plants there 
will be a large surplus of electrical energy available for the use of 
private industries and municipal service covering a big scope of 
territory on both the American and Mexican sides of the Rio 
Grande, it is stated. D. 


COMMISSION NEWS FROM MASSACHUSETTS. 


(Special Correspondence.) 

A recent decision of the Massachusetts Gas & Electric Light 
Commission involving both street-lighting rates and the maximum 
net price for electricity sold to commercial customers in the city 
of Newburyport is significant of the attitude of the Board on the 
question of discounts. The Newburyport Gas & Electric Company 
recently entered into negotiations with the municipal authorities 
for the renewal of the street-lighting contract, and offered the City 
a price of $95 per arc lamp per year on all-night and every-night 
service for a one-year agreement. The Company informed the 
City that if it would sign a five-year contract, the price per arc 
lamp would be $90. The Commission ordered the Company to put 
the lower price into effect on a one-year basis, in case the City de- 
sires to make a contract lasting only twelve months. The Board 
feels that street lighting involves comparatively little risk under 
the Massachusetts laws, judging from this decision. The Commis- 
sion emphasizes the fact that no changes in the street lighting 
equipment are required, so that little if any additional investment 
must be made by the Company in meeting the needs of the next 
period of street illumination. 

The Board also required the Company to reduce its maximum 
net price from sixteen to fourteen cents per kilowatt-hour. The 
former maximum gross price was in the neighborhood of twenty 
cents per unit, with a reduction to sixteen cents for prompt pay- 
ment. The Commission recognized the justice of a reduction for 
punctuality in meeting the bills, but stated that the function of the 
discount would be attained if the discount or margin between gross 
and net corresponded more nearly in proportion to that in force 
with the gas charges of the Company. 


COMMISSION NEWS FROM INDIANA. 


(Special Correspondence.) 


The recent conference of interurban men with the Governor 
and the Railroad Commission was well attended and the inquiries 
made by the Governor were thoroughly discussed. 

The principal requirements insisted upon by the Governor and 
the Commission were that interurban managers in order to procure 
move efficient motormen be not allowed to hire or put in charge 
of a car motormen unless they had at least one year’s experience 
as a railroad man; that motormen be prohibited from handling 
baggage and that all roads operating more than forty trains a day 
be required to install some system of block signaling on their lines. 
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The Governor stated that the main purpose is to make the 
service safer and make the people believe that interurban trans- 
portation is safe. He said unless the traction lines were willing 
to follow out the recommendations of the Commission the Legisla- 
ture would be inclined to enact some drastic legislation. This he 
hoped to forestall and thought he would be able to do so since the 
traction men seem willing to carry out the recommendation of the 
Commission as shown in the following abstracts from its report: 

The Railroad Commission of Indiana in its report to the Gov- 
ernor respecting interurban wrecks said that conclusions as to 
the cause of the disastrous wrecks were reached without much 
difficulty, but the recommendation of a practical and efficient rem- 
edy for such accidents under subsisting conditions of interurban 
organization, operation and revenues is far more difficult. 

“It is clear to us that these operating conditions are incom- 
patible with safety, and that fatal accidents must continue to oc- 
cur unless there are radical changes and betterments; that on the 
one hand, the public demands, and has the right to demand, a 
much higher degree of safety than these lines now afford, and this 
proper factor of safety can be secured only by the expenditure of 
larger amounts of money than is now used, in the employment of 
competent, trained, experienced men, and the installation of ade- 
quate safety devices, and by holding to criminal responsibility who- 
ever by flagrant neglect causes these fatalities. On the other hand, 
it is equally clear that if this is done, as it ought to be, that there 
will be little or nothing ieft, passing all questions of dividends on 
stock, to pay interest on the bonds of some of these interurban 
companies,” 

After reviewing the causes and consequences of the recent 
fatal interurban wrecks, the Commission makes among others the 
following recommendations: (1) That block systems may be ap- 
plied to and used on interurban railroads, which, according to ex- 
perts is entirely feasible; (2) to secure better railroad men of 
longer experience in the service. 

In addition to the above the Commission recommends addi- 
tional legislation empowering railroad companies to condemn and 
remove obstructions located on land adjacent to the right of way 
where the same interferes with safe operation. 

The Commission also recommends criminal prosecution where 
the officers or men of interurban companies, including their direc- 
tors, carelessly and negligently do or omit to do an act, from which 
the death of passenger or employe results. S. 


COMMISSION NEWS FROM NEW YORK. 


(Special Correspondence.) 


At a hearing of the New York Public Service Commission. 
First District, regarding subway congestion, E. J. Connette stated 
that with the use of the new electropneumatic braking device the 
headway of express trains could be cut down from the present value 
of one minute and forty-eight seconds to one minute and thirty sec- 
onds. Frank Hedley, general manager of the Interborough Rapid 
Transit Company, took the view that the congestion of traffic and 
overcrowding of the cars laid rather with the public than with the 
Company. 9 9 

After a hearing held recently the Commission granted the ap- 
Llication of the North Shore Electric Light & Power Company for 
a rehearing on its application for permission to construct a trans- 
mission line in the towns of Brookhaven and Smithtown, Suffolk 
County. This application was denied by the Commission on June 
1, 1910, because the territorial area sought to be served was being 
lighted by the Port Jefferson Electric Light Company, and the 
Commission held that the communities in question were not large 
enough to atford sufficient demand for two electric light companies. 
The date for rehearing will be scheduled for some time in January. 

The Commission has taken evidence on the application of the 
Port Jefferson Electric Light Company for permission to issue $30,- 
000 in mortgage bonds and for authority to execute a mortgage. 
The proposed bonds are to be of the denomination of $500 each 
and are to pay existing debts of the Company, covering cost of in- 
stallation of proposed new apparatus to the Company's plant. The 
Commission reserved decision. 

Members of the Village Board of South Glens Falls recently 
testified on the application of the receivers of the Hudson River 
Electric Company, asking the Commission’s approval for the exe- 
cution of a contract for public lighting with that village. They all 
testified that the present service by the Glens Falls Gas & Electric 
Company and the United Gas. Electric Light & Power Company is 
not adequate. These existing companies vigorously contest the 
entrance of a competitor into South Glens Falls. Decision was 
reserved by the Commission. 

The Commission has received a petition from the Bolton Light 
& Power Company, of Bolton. Warren County, asking for its ap- 
rroval of the issuance of $12.500 common capital stock and ten- 
year six-per cent mortgage bonds to the amount of $10.000 secured 
by a mortgage upon all of its property in the village of Bolton 
Landing, Warren County. The Company has received the fran- 
chise for the lighting of streets in that village and asks the Com- 
mission's consent to exercise that franchise. lt intends to furnish 
electricity for commercial purposes to manufactories in Caldwell] 
and in the adjacent village of Hill View. [It will also furnish energy 
to residents of this locality. The territory in question is not at 
present supplied with gas or electric light. 
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The Commission has also received the petition of the Owego 
Light & Power Company of Owego, Tioga County, N. Y., requesting 
permission to issue its bonds secured by a mortgage on its prop- 
erty to the amount of $40,000. The proceeds of the bonds are to 
be used to retire existing bonded indebtedness of the Company 
which has been incurred in the extension of its plant and distribut- 
ing system and to cover cost of future improvements. The Com- 
pany asks for a present authorization of $32,000 and the remaining 
issue of $8,000 is to be held in the treasury subject to the further 
order of the Commission. 

The Commission has granted permission to the Dunkirk Power 
& Heating Company and the Dunkirk Distribution Company to con- 
solidate into one corporation to be known under the name of the 
Dunkirk Power & Heating Company. The outstanding stock of the 
Dunkirk Distribution Company is to be convertible into the capital 
stock of the new corporation share for share, and the existing cap- 
ital stock of the Dunkirk Power & Heating Company is to be ex- 
changed at the rate of one share of the new corporation for five 
and three-fourths shares of the Dunkirk Power & Heating Com- 
pany. The new corporation is authorized to issue capital stock to 
the amount of $3,000 to pay for actual improvements and extensions 
of its distributing system. 

The Commission has dismissed the complaint of the Islip Elec- 
tric Light Company as to alleged unlawful stringing of wires of the 
Sayville Electric Company in East Islip, Suffolk County, it appear- 
ing that the Sayville Company is entirely within its legal rights in 
supplying electricity to any part of that town under the terms of 
franchise which it has received. 


COMMISSION NEWS FROM WISCONSIN. 
(Special Correspondence.) 


The Lancaster Electric Light Company petitioned the Commis- 
sion to be allowed to put into effect a minimum monthly bill of 
$1.00 per consumer. The Company has in effect a meter rate of 
12.5 cents per kilowatt-hour and states that many of its consumers 
use only from one-half to three kilowatt-hours per month and that 
the revenue from these consumers did not reimburse the Company 
for its expenses incurred in serving such customers. It appeared 
that the Company owned some of the meters and that the con- 
sumers owned meters also. The Company charged a meter rent of 
25 cents per month to those consumers using meters owned by it. 
The Commission, after careful analysis of the operating expenses 
of the plant and paying particular attention to those expenses 
known as “consumer” expenses, granted the Company a minimum 
charge of seventy-five cents per month per consumer. The Com- 
mission pointed out that the minimum charge guaranteed those 
expenses which were covered by the meter rental provision, and 
that the meter rent provision now in force should be abolished. 

The Mt. Horeb Electric Light Company requested authority to 
increase its rates for thirty-two-candlepower incandescent lamps 
tor street lighting from $1.00 to $2.00 per month. The Commis- 
sion found that no attempt had been made by the Company to keep 
its books in compliance with the uniform classification of accounts 
as prescribed by the Commission and that it was necessary to re- 
sort to estimates in finding the expenses of the plant. It was also 
necessary to estimate the output. 

The Commission on its own motion investigated the reasona- 
bieness of the rates, rules and regulations of the LaCrosse and Ona- 
laska Street Railway Company. It appeared that the Company 
operated a line about two miles long between La Crosse and Ona- 
laska. One car is operated on this line on a thirty-minute head- 
way. The testimony and the investigation of the Commission 
showed that the service rendered was unreasonably inadequate and 
the Commission ordered the Company to cease operating the car 
now in use and to substitute a car of sufficient carrying capacity 
and provided with such appliances as will render the same com- 
fortable to passengers traveiing thereon in inclement weather. The 
matter of rates was held in abeyance pending the decision in the 
matter involving the entire question of rates of the LaCrosse & 
Onalaska Street Railway Company, 


LIGHTING AND POWER. 


(Special Correspondence.) 


l KIOWA, KANS.—This city is about to enlarge its electric Pe 
plant. 


STILWELL, OKLA.—This city has voted $5,000 in bonds for 
an electric light plant. P. 


LOVELL, WYO.—This city has voted $7,000 for the installation 
of an electric light system. P. 


MARION, AILA.—The Marion Electric Company has been in- 
corporated with capital of $10,000, 


BERTHOLD, N. D.—John K. Moore, of Minot, N. D., has been 
granted an electric light franchise. P. 


ANSLEY. NEB.—This city has voted bonds for $5,000 for the 
installation of an electric light plant. P. 


BONAPARTE, IOWA.—S. E. Irish is organizing a company to 
establish an electric power plant here. P. 


SEATTLE, WASH.—The Bellevue Electric Company has been 
incorporated with a capital of $599,000. P. 
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YORKTOWN, IND.—The town board is preparing to install an 


electric lighting system. S. 
MUSSELSHELL, MONT.—Handel Brothers are promoting the 
installation of an electric light plant here. P. 
LAMPASAS, TEX.—The Lampasas Light & Power Company 
has purchased the electric plant of Frank Beauman. P. 
NASHVILLE, ARK.—An electric light franchise has been 
granted to the Nashville Ice, Coal & Light Company. P. 
JACKSON, CAL.—John L. Henry has applied for a franchise to 
erect electric lines for all purposes in Amador County. A. 
CLARKSVILLE, TEX.—The Clarksville Light Company is pre- 
paring to rebuild its plant which was recently burned. P. 


WAUSAU, WIS.—The Board of Public Works has been autho- 
rized to secure estimates and plans for a municipal lighting plant. 


GREENVILLE, CAL.—The Indian Valley Light & Power Com- 
pany will extend its lines next year to Taylorsville, Crescent and 
Seneca. 


CARROLL, IOW.A.—Ornamental lamp standards will be in- 
stalled by business men of the city, the municipality supplying 
current. Z. 

LAS CRUCES, N. M.—The Las Cruces Electric Light and Ice 
Company has extended its electric lighting system to the town of 
Mesilla Park. D. 

MONTEREY, CAL.—The Pacific Gas & Electric Company has 
completed the absorption of the Monterey Gas & Electric Company 
of this place. 


PECATONICA, ILL.—The Village Board has granted a fifteen- 
year franchise to Arthur Waterstreet to operate an electric-lighting 
plant in the village. Z 


OPELIKA, ALA.—The city has leased the plant of the Opelika 
Electric Light Company for a period of four months. The lease 
went into effect on December 1. 


FLANAGAN, ILL.—A power plant to supply electricity for 
lighting purposes and operating machinery is being installed at 
the Amish orphanage near this place. Z. 


BROOKVILLE, IND.—The Commissioners of Franklin County 
are advertising for bids for the installation of electric apparatus 
and fixtures in the new County Court House. S. 


WELLSVILLE, MO.—The Wellsville Light, Power & Water 
Company has been incorporated with a capital stock of $15.000. 
The incorporators are C. H. Early, J. T. Mitchell and E. R. Bar- 
rett. Z 


MOORESVILLE, IND.—The Mooresville Water. Light, Heat 
& Power Company has been incorporated with a capital of $100.- 
000. The incorporators are E. L. Deupree, Clarence Deupree and 
E. H. Emrick. 


MORRIS, ILL.—The machinery for the Illinois Valley Gas & 
Electric Company at the pumping station will probably be installed 
and in operation by January 1, when the city water will be pumped 
by electricity. Z. 

VICTORIA, B. C.—An election will soon be held here to au- 
thorize the raising of $25.000 for the purchase of electrical equip- 
ment for the extension and improvement of the street-lighting sys- 
tem of this city. A. 

HERMISTON, ORE.—A franchise has been granted to B. A. 
Chisholm and G. A. Chisholm for constructing and maintaining an 
electric lighting plant in this city. Construction work is to com- 
mence next year. A. 


LA SALLE, ILL.—Mayor Thomas F. Doyle, in a special mes- 
Sage to the City Council, declares the present lighting system is 
Inadequate and urges that steps be taken to devise a more exten- 
sive and more modern plan. Z. 


MURRAY, IDAHO.—It is reported that the Thompson Falls 
Water Power Company is surveying a right of way from Thomp- 
son, Idaho, to Burke and this city and will soon stretch wires to 
furnish power to the Idaho mines. A. 

TOLEDO, WASH.—E. P. and A. R. Badger of this place have 
secured a franchise for the erection and maintenance of an elec- 
tric lighting plant here. They have also been awarded a ten-year 
Street lighting contract by the City. 

OROVILLE, CAL.—Manager R. L. Van der Naillen, of the Oro 
Water, Light & Power Company of this place, announces that dur- 
ing the coming year his company will spend $70,000 on improve- 
ments to its distributing system here. A 


STOUGHTON, WIS.—The town of Stoughton has decided to 
purchase from the Stoughton Mill Company its power dam across 
the Yahara River here for $18,700. Power for lighting and pump- 
ing purposes will be obtained from the dam. M. 

, OAKLAND CITY, IND.—The Oakland City Light, Fuel & Power 
Company has sold its property to a company from Lawrenceville, 
Il. The plant is to be remodeled and new equipment installed. 
The sale includes the franchise and some oil lands. S. 
MONTGOMERY, ALA.—The Citizens Light, Heat & Power 
Company, which is owned principally by Richard Tillis, will in- 
crease the capacity of its plant to about 10,000 horsepower. Steam 
turbines and auxiliary equipment are to be installed. 
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LEESBURG, IND.—The Leesburg Light & Water Company will 
have its new electric plant in operation by February 1, according 
to present plans. The town has been almost in total darkness the 
o few months, owing to the poor condition of the old gasoline 
ights. 

VALLEJO, CAL.—E. D. Crowley, of San Francisco, will early 
in January start construction on a new central power station for 
the Navy Department at the United States Navy Yard at Mare 
Island near this city. Work is to be completed before the end of 
spring. A. 

FLORHAM PARK, N. J.—After having been before the Council 
for about a year, the ordinance providing for street lighting has 
been passed. The main thoroughfares will be lighted at first and 
the remaining streets as soon as the borough can reasonably bear 


` the expense of taxes. 


WICHITA, KANS.—The new power house of the Kansas Gas 
& Electric Company was recently put in partial operation. It 
will be some time before the turbines are ready for use in the 
new power house, but while they are being placed smaller ma- 
chines will furnish current. 


PAYETTE, IDAHO.—The Salem Falls Light & Power Company 
has been incorporated here by Mr. Wright and associates with a 
capital stock of $100,000. Mr. Wright announces that his company 
has secured water rights and a site on which from 2,500 to 3,000: 
horsepower can be developed. : 


PEKIN, ILL.—The Pekin Light, Heat & Power Company, it is 
said, contemplates installing a new dynamo and engine capable 
of developing 750 horsepower at the local plant. Tentative plans. 
include supplying power for the city lines of the proposed Pekin 
& Petersburg Interurban Railway. Z. 


AMERICAN FALLS, IDAHO.—Governor Brady, who controls. 


all the stock of the Idaho Consolidated Power Company, announces 
that 30,000 additional horsepower will be developed here during the 
coming year by his company. The company plans to have this 
new plant the main one of its system. A. 

STAYTON, ORE.—A. L. Shreve, proprietor of the Staytom 
Electric Light Plant, states that he has just purchased a power 
site three miles up the Stayton River from here. The site, upon 
which modern power houses will be built in the coming year, is 
capable of generating 5,000 horsepower. 


LONG BEACH, CAL.—The Edison Electric Company, which is 
building a large power plant here, has let a contract for the con- 
struction of a reinforced-concrete, brick, stone and steel structure 
to the F. O. Engstrom Company of Los Angeles for $134,550. The 
building is to be completed by February 1. A. 


SANDUSKY, O.—Mayor George T. Lehrer has vetoed an or- 
dinance recently passed by Council giving the Sandusky Gas & 
Electric Company the right to charge two prices, five and eight 
cents, for electricity, for the reason that the ordinance as drawn 
does not suitably provide for the double rate. 


LANGFORD, S. D.—The residents of Langford have inaugu- 
rated a movement to have the town provided with an electric 
lighting system. The City Council may be asked to call a special 
election to vote bonds for the purpose, cr local capitalists may 
organize a stock company and establish and operate a plant. 


CARLINVILLE, ILL.—The Macoupin County Board of Super- 
visors has given the Board of Management of the county farm 
authority to install a lighting plant at that institution and investi- 
gation is to be made of the possibilities in this line. Use of power 
from the line of the Illinois Traction System has been suggested 
for this purpose. Z. 


NEW RICHMOND, WIS.—Another electric power transmission: 
project on the Kinnickinnic below River Falls is under way. 
Flowage rights have been secured from a number of farmers. A 
dam and power plant will be erected during the coming winter 
and the power will be transmitted to Prescott, Wis., and Hastings, 
Minn. 

HELENA, ARK.—It is stated that the Helena Gas & Electric 
Light Company of this place will shortly be sold to the Scofield 
Engineering Company, of Philadelphia, which concern has an op- 
tion on the property of the Helena Company. The local plant is 
owned by Helena capitalists, and the property is valued at 
$135,000. I 


PALISADE, COLO.—The town board has agreed to grant an 
electric light franchise to the Mutual Light, Power and Telephone 
Company, provided the promoters will put up a cash bond of $5.000 
to carry out the provisions of the proposed franchise. Hendrie & 


Bolthoff of Denver took over the old plant and have recently been: 


operating it. 


BELVIDERE, ILL.—Petitions are being circulated to have a 
proposition that the City build and maintain a municipal lighting 
plant placed upon the ballot at the next city election. The con- 
tract of the Municipality with the Public Service Operating Com- 


ten-year contract. 


MOLINE, ILL.—Illumination to allow harvesting of ice by 
night as well as day will be furnished to the ice fields of the Union 


pany expires in January and proposals have been made for a new 
Z. 


[ce & Fuel Company of Moline and Rock Island by electric lights 
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fed from independent dynamos in the two plants. The Company 
expects to harvest 50.000 tons and all available time must be util- 
ized while the ice is in shave. Z. 


ST. LOUIS, MO.—Electrical apparatus which will supersede the 
negro roustabouts in loading lumber on barges on the Lower Mis- 
sissippi River will be used by the Mississippi Valley Transporta- 
tion Company, according io Secretary Johu L. Mathews of the Com- 
pany. Negotiations are now in progress for outfits to be installed 
upon four docks of the Company. Z. 


SPRINGFIELD, 1LL.—Property owners on South Grand Ave- 
nue have made an offer to the City Council to install boulevard 
lights if the municipality will supply the current. Council com- 
mittees have favored the project. as the cost would be less than 
the maintenance of the present arc lights. The city officials have 
been instructed to get prices on an additional dynamo. 


GRAND FALLS, N. B.—The Grand Falls Company, Ltd., with 
a capital stock of $1,200,000, has been incorporated for the purpose 
of developing the water power here. The incorporators include 
Sir William Van Horne, H. S. Holt, president of the Royal Bank 
of Canada: George F. Underwood, vice-president of the Interna- 
tional Paper Company of New York, and other capitalists. 


WINNEMUCCA, NEV.—Geo. Wingfield has purchased three 
ranches on the Humboldt River on which he will build a power 
plant next year for the operation of a reduction plant for the Buck- 
horn mines. He will first build a dam 100 feet high, which will 
cost $150,000 and will back the water up into a reservoir. This will 
provide all the water necessary for generating electric power. A. 


PAYETTE, IDAHO.—The Telluride Association states that 
within two months it will construct a power plant near the conflu- 
ence of the Malas and Snake Rivers. The plant is to cost $2.000,- 
000 and will generate 10.000 horsepower. J. J. Nunn, manager of 
the Gale light plant in La Grande, Ore.. has been awarded the con- 


tract for constructing the plant, which is to be completed by March 
1, 1911. 


ROCK HILL, S. C.—Taking the first definite step towards mu- 
nicipal ownership, this town has awarded the contracts for elec- 
trical equipment for the proposed new plant. The bids for the 
power house and engine were not included, as not sufficient copies 
of specifications, etc., had been made to supply the demand. Dr. 
J. B. Johnson, Rock Hill, is chairman of the Board of Commis- 
sioners. L. 


RALEIGH, N. C.—In a report just issued by the state covering 
a total of 655 factories of various kinds, it is shown that with an 
aggregate capital of over $50,000,000, 110 factories use electric 
power including the electric drive, popular in cotton mills, while 
419 report steam power and twenty-seven report both steam and 
electric power, and about six report various combinations, including 
electricity in each case. L. 


MADISON, WIS.—A preliminary assessed valuation of $42,788,- 
000 has been placed on the street railway, light, heat and power 
utility companies of Wisconsin by the State Tax Commission. This 
is an increase of $2,318,000 over the preliminary valuations of last 
vear. The largest increase was made of the Milwaukee Electric 
Railway & Light Company from $23,500,000 in 1910 to $24.400,000, 
an increase of $900,000, M. 


TREMONT. ILL.—The Morton Light, Heat & Power Company 
has closed a contract to light the streets of this village and also 
will sell current to business houses and residences. Until June 1, 
1911, the Morton Company will operate the local plant and after 
that time a line will be run from Morton, making the plant here 
a sub-station. In addition the outside equipment has been sold 
to the new service concern. Z. 


KNIGHTSTOWN, IND.—The State Board of Accounts condemn 
the present plan of operating the Knightstown municipal lighting 
plant. It was found that many persons were getting light free of 
charge: that others were getting service below the established rate 
and that little effort was being made to collect amounts due from 
customers. The plant is about worn out and there is no money 
for repairs which are now necessary. 


HATFIELD, WIS.—The report that the La Crosse Water Power 
Company is to sell its power plant here to the Minneapolis, St. Paul. 
Rochester & Dubuque Electric Traction Company has been denied 
by the officials of both companies. No negotiations are being car- 
ried on between the companies for the purpose of the plant here. 
It is stated by M. W. Savage, president of the Traction Company, 
that the Company is to erect and operate its own powerhouse. M. 


PRAIRIE DU SAC, WIS.—The Wisconsin River Power Com- 
pany has started survey work for its dam across the Wisconsin 
River near Prairie du Sac and has sent its engineer, R. G. Walter. 
to superintend the preliminary construction work. According to 
the plans of the Power Company the dam will be 1.500 feet long, 
with 1,000 feet of spillway, the balance to be used for locks. and 
will have a head of twenty-five feet. generating 26.000 horsepower. 
Power will be transinitted to Milwaukee, Madison and to the mines 


at North Freedom. A small part of the power will be used by local 
industries. M. 


CARTHAGE, N. M.—Stackhouse & Brown of Carthage have 
mede a proposition to the Federal Government to extend an electric 
transmission line from their power plant at Carthage to the site 
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of the proposed Elephant Butte dam and to furnish power that may 
be necessary for carrying on the construction work there, as well 
as to provide lights for the construction camp. If the proposition 
is accepted the line will be constructed at once. It will be about 
seventy-five miles long. Stackhouse & Brown will erect a power 
plant for this special purpose and to provide power for the Kelly 
and Mogollon mining districts. D. 

PHILADELPHIA, PA.—The Philadelphia Electric Company 
was the only bidder for the electric lighting of the city during the 
next year. As compared with the prices paid this year the Electric 
Company asks a fraction below one and one-half cents per light 
per night less for 1911, which, on the basis of the present number 
of lights, represents a total reduction of $75,000. Altogether, the 
Company will receive for its street lighting service this year 
$1,213.316. For each of the new ornamental lamps in 1911 the 
Electric Company asks twenty-seven cents per night and for arc 
pole lights twenty-five and one-half cents per light. 


BIRMINGHAM, ALA.—The City Council of Birmingham has 
granted a franchise for thirty years to the Coosa River Develop- 
ment Company to furnish lights to the City, the terms of the fran- 
chise being that the Company must furnish the City lights within 
the next three and a half years. The franchise specifies that the 
Company shall furnish the City lights at the rate of eight cents per 
kilowatt hour, with a discount of 12.5 per cent for prompt payment. 
The charge per hour for private arc lights for a 425 watt-lamp all 
night shall be thirty cents. The charge for a private 1,200-candle- 


power lamp to 12 o’clock shall be twenty cents, with a ten-per cent 
discount. I 


ROCKINGHAM, N. C.—W. A. Leland, resident engineer of the 
Blewitt Falls hydroelectric plant on the Pee Dee River, has taken 
the initial legal steps for the deeding of the entire plant to Edward 
Clifford Potter, of Newton, Mass., who, it is understood, represents 
the Colonial Securities Company and others holding bonds of the 
Rockingham Power Company. The consideration is said to be 
about $750,000. It is approximated that $2.000.000 has been spent 
on the Blewitt Falls plant, which was recently bid in by the above- 
named. The deed probated for the plant is made by Franklin Q. 
Brown, Edwin F. Green, C. W. Mason and others acting as a reor- 
ganization committee. The resident engineer has declared that it 


is his understanding that work on the plant will be resumed as 
soon ar possible. L. 


ELECTRIC RAILWAYS. 


(Special Correspondence.) 


SPRINGFIELD, ILL.—The Southern Street Railway Company 
of Chicago has certified to an increase in capital from $800,000 to 
$2,400,000. Z. 

FOWLER, COLO.—The Pueblo & Suburban Traction & Light- 


ing Company has applied for a franchise in this town. Current 
would come from Pueblo. P 


LOS ANGELES. CAL.—The Los Angeles Pacific Railroad Com- 
pany has let a $250,000 contract for the construction of its electric 
line from Hollywood to Lankershirm. 

GREEN BAY, WIS.—John A. Cusick has purchased from the 
Bay Shore Street Railway Company the electric traction line be- 
tween this city and Bay View Beach. M. 

MINNEAPOLIS, MINN.—The Minneapolis, St. Paul, Rochester 
& Dubuque Electric Traction Company now has in operation forty 
miles of its line from the Washburn Park terminus to North- 
field. ‘ 

GLENDALE, ARIZ.—S. H. Mitchell announces that the Glen- 
dale electric line will be constructed as soon as the rights of way 
are secured. Mr. Mitchell expects this to be before March of next 
year. 

LAPORTE, IND.—The Chicago-New York Air Line Company 
has contracted with the Northern Indiana Gas & Electric Com- 
pany to furnish power for the Laporte-Gary line for a period of 
ten years. ; 

FRESNO, CAL—F. S. Granger, of the Fresno-Hanford Inter- 
urban electric line, states that his company will soon invest $100,- 
000 in the erecting and equipping of a power house to be built a 
little north of Fowler, ten miles southeast of Fresno. 

NEWARK, N. J.—The Iowa Traction Company has been in- 
corporated to construct railways. The capital of this concern 
is $2.000.000, and.its incorporators are George E. Wodehouse, 


Oskaloosa; Jefferson C. Mabry, Albia; Irving T. Hunter, New- 


ark. N. J. 


SOUTH BEND, IND.—Samuel Murdock announces that the 
connecting link between the Northern Indiana and the Southern 
Michigan interurban lines will be constructed next Spring. This 


extension will require the building of an expensive bridge across 
the St. Joseph River. S 


BIRMINGHAM, ALA.—The Birmingham & Edzewood Electric 
Car Line has awarded to Furst, Wangler & Smith the contract 
for the completion of two and a half miles of track necessary to 
carry the line to the foot of Shades mountain, a short distance 
from Birmingham. Work will begin at once. l. 


SPRINGFIELD, ILL.—The Illinois Traction System has pur- 
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chased of the Manning Engineering Company of Chicago a thirty- 
ton and a twenty-seven-ton electric crane to be used in wrecking 
work and other lifting purposes. The latter will be especially de- 
voted to raising coal from the Company's submerged bins at Riv- 
erton and Mackinaw. Z. 

PHOENIX, ARIZ.—The Board of Supervisors has granted to 
the Glendale Electric Company, which proposes to build an exten- 
sion to the electric road of the Phoenix Street Railway Company, 
a franchise permitting it to build across certain public highways 
in this county. The company had already secured a private right 
of way except for the crossings. 

BRUNSWICK, GA.—The St. Simonds Island Railway Company 
has been incorporated with $20.000 capital stock by Frank D. Aiken, 
A. Fendig, F. D. M. Strachan, J, B. Wright and others, of Bruns- 
wick, and M. Kiser, of New York City. The Company proposes con- 
structing a trolley line or street car line of some sort on St. 
Simonds Island, near Brunswick. B. 

CHAMPAIGN, ILL.—Congressman William B. McKinley, presi- 
dent of the Illinois Traction System, with George B. Duncan, of 
Portland, Me., and T. B. McCauley, of Montreal. Can., has bought 
the mule power street railway in Bridgetown, Barbadoes Island, a 
city of 25,000 persons, and will electrify it. Mr. McKinley will go 
to Barbadocs soon to look over the property. Z. 

GREENVILLE, ILL.—The Commercial League has approved 
the plan of the recently incorporated Springfield & Central Illinois 
Traction Company to build an interurban line from Centralia 
through this city to Springfield. Sale of shares at one-fourth 
their par value to be treated as common stock has been made in 
towns along the line to raise a fund for the survey. Z. 


MARION, O.—Notices have been sent out by the directors 
of the Columbus, Marion & Bucyrus Interurban line announcing 
that the property will be taken out of the hands of receivers 
George W. Whysall and Fred E. Guthery and placed in the hands 
of the stockholders. A stockholders meeting will be held on 
December 31, when the receivers will be discharged. H. 


ATLANTA, GA.—The Georgia Railway & Electric Company, of 
Atlanta, has put in operation four new cars of the pay-as-you-enter 
type, which are said to be the precursors of a large number of other 
cars of the same nature. The new cars have obtained much in 
favor since they began operation, and the people of the city have 
expressed themselves as delighted with the new system. I. 


TOLEDO, O.—Arrangements have been made whereby the 
Toledo Railways & Light Company will secure its current to 
operate the cars on the Maumee-Perrysville Belt line from the 
newly installed plant of the Maumee Valley Electric Company. 
This concern recently secured an entrance into the heart of Toledo 
by following the Miami & Erie Canal on state property. H. 


LOGANSPORT, IND.—The County Commissioners have 
granted a franchise to the Logansport & Frankfort Traction Com- 
pany, which proposes to construct and operate a traction line 
connecting the two cities and a number of intermediate towns. 
Some work was done on this route four years ago and abandoned. 
The new company is said to have ample means to build the road. 
The road will be about forty miles Jong and be an important 
link in trolley lines already built between Indianapolis and Ham- 
mond. S 


LAFAYETTE, IND.—The general accounts and financial man- 
agement departments of the Murdock-Marshall Traction Syndicate 
have been transferred to this city. This includes the city lines of 
Evansville, Elkhart, Goshen, Laporte, Michigan City and South 
Bend and the Evansville & Southern Indiana, the Chicago, South 
Bend & Northern Indiana and the Southern Michigan Interurban 
lines. The change is made because Samuel Murdock and Henry 
W. Marshall, officers of the syndicate, live here. Local auditors 
will be maintained in each of the cities. Z. 

MONTGOMERY, ALA.—The Alabama Traction Company, the 
new street railway which was incorporated a few weeks ago with 
a capital stock of $1,000,000, is considering the matter of pur- 
chasing trolleyless cars for its new line. These cars are in oper- 
ation in Orange, N. J.. and are to be given a trial in Atlanta, Ga. 
It is announced that the Company may order eight of these cars 
as a trial shipment, or for experimental purposes, and that the 
future orders of cars will depend upon the successful operation of 
the trolleyless variety. The surveying of the new line is rapidly 
nearing completion, and orders are being placed daily for supplies. 
It is announced that actual construction will be under way by 
January 1, I. 

EAST ST. LOUIS, ILL.—Promoters of the Southern Traction 
Company, formerly the Indiana & lllinois Electric Company, were 
granted an extension of time to comply with the terms of the 
road’s franchise upon promise to carry passengers from any part 
of East St. Louis over the new muncipal free bridge to the road’s 
terminal in St. Louis for a five-cent fare. This is the fifth con- 
cession made since the company's charter was granted December 
26, 1905. The promoters report that all grading in East St. Louis 
has been completed and they expect to have the line in operation 
within six months. Prominent in the company are President 
William E. Trautmann, United States district attorney of East 
St. Louis, former State Senator Henry C. Begole of Belleville and 
R. Vernon Clark. Z. 
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TELEPHONE AND TELEGRAPH. 
(Special Correspondence.) 


SAVO, S. D.—The Savo Farmers’ Telephone Company has been 
incorporated with a capital of $2,000. P. 
FOREMAN, ARK.—The Foreman Telephone Company has been 
incorporated with a capital stock of $1,000. P. 
LITCHFIELD, ILL.—The Carlinville Telephone Company, it is 
announced, will rebuild entirely its plant in this city. Z. 
STERLING, ILL.—The Central Union Telephone Company is 
rebuilding its lines from Sterling to Rock Island, Moline, Daven- 
port, Fulton and Dixon. Z. 
COLFAX, IOWA.—The new building which will house the ex- 
change of the Colfax Telephone Company is nearing completion. 
Lines in the business district have been laid underground. Z. 


PARKER CITY, IND.—The Eastern Indiana Telephone Com- 
pany, which operates and owns the exchange in Parker City, has 
been rebuilding the plant and new wires and cable lines will be 
strung. S. 

CHRISMAN, ILL.—The Kinloch Telephone Company is build. 
ing a new line between Chrisman and Tuscola. When this is 
completed the Company will have direct connections from Terre 
Haute, Ind., to Bloomington, Ill. Z. 

DELAWARE, O.—The Ostrander Telephone Company of this 
city, has purchased the Citizens’ Telephone Company's exchange. 
The exchange which has now been operated by the Citizen’s Com- 
pany at Warrensburg will be abandoned and the patrons connected 
with other nearby exchanges. The Ostrander Company has made 
no change in the rates. H. 

CANTON, ILL.—The Canton Home Telephone Company has 
purchased a lot on North Main Street and upon it will erect a 
one and one-half story building of brick and stone to house its 
exchange. Perry P. Anderson is manager of the Company and M. 
J. Gorman, Lewis Thompson, E. A. Heald, G. M. Eyerly and W. D. 
and F. W. Plattenburg are directors. Z. 

SULLIVAN, ILL.—Reconstruction and enlargement of the ex- 
change is one of the plans of the Sullivan Home Telephone Com- 
pany which recently was incorporated for $70,000 and which has 
a twenty-year franchise to operate here. Prominent in the 
company are C. B. Cheadle of Joliet, I11.; A. G. Hawkins of Clinton, 
Iowa, and E. S. Sterrett of Henry, Il. Z. 

FT. WAYNE, IND.—The Home Telephone Company, now en- 
tering on its fifteenth year of successful operation, has elected the 
old board of directors and old officers, which include Charles S. 
Bash, president. and William L. Muellering. secretary. The Com- 
pany has expended $71,000 for improvements during the last year. 
It has over 1,000 miles in toll lines and owns and operates ex- 
changes in Kendallville, Auburn, Avilla, Rome City and New Ha- 
ven. The Kendalville exchange has been rebuilt throughout and 
the other exchanges will be improved likewise during the next 

S. 


year. 
ELECTRICAL SECURITIES. 


The movement of the stock market during the past week has 
been very irregular with an alternate strengthening and weaken- 
ing, so that in the end stocks showed very little change. There 
was some activity in the various Specialties, but the market for 
issues of that class was largely manipulative and elicited prac- 
tically no outside support. Trading throughout the week was of 
minor proportions, and, as has long been the case, of an ultra- 
professional character. Political events of the week, which in- 
cluded the new Supreme Court appointments, resumption of tariff 
legislation, suit by the Federal Government against the Southern 
Pacific Company, and threatened action from the same quarter 
against the so-called electrical trust, were without much influence. 

The Southern Bell Telephone Company has sold to Kidder, 
Peabody & Company and N. W. Harris & Company jointly $10,- 
000,000 five per cent bonds. 

The annual meeting of the Interborough-Metropolitan Company 
will be held January 17. Preferred stock books closed December 
22 and reopen January 18. 

The following annual meeting dates have been announced: 
South Side Elevated, January 25; Oak Park Elevated, January 12. 

The Calumet & South Chicago Railway has certified to increase 
in capital stock from $5,000,000 to $10,000,000, and Southern Street 
Railway from $800,000 to $2,400,000. They are suburban connec- 
tions of Chicago City and connecting railways. 

DIVIDENDS, 

American Gas & Electric Company: preferred quarterly divi- 
dend of one and one-half per cent, payable February 1; common 
dividend of one and one-half per cent, payable January 2. 

American Cities Railway & Light Company; common semi- 
annual dividend of two per cent; common extra of one-fourth of one 
per cent; preferred quarterly of one and one-half per cent, all pay- 
able January 2. 

American Power & Light Company; regular quarterly dividend 
of one and one-half per cent on preferred, payable January 3 to 
stock of record December 20. 

Bell Telephone Company of Canada; regular quarterly dividend 
of two per cent, payable January 14 to stock of record December 23. 

Cities Service Company; initial dividends of one and one-half 
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per cent on the preferred 


stock and three-fourths of one per cent 
on the common, pay 


able January 1 to stock of record December 20. 
Hereafter dividends on the preferred stock will be paid at the rate 
of one-half of one per cent a month, to stockholders of record on 
the twentieth of each preceding month. 

Chicago City Railway Company; regular quarterly dividend of 
two and one-half per cent and an extra dividend of two per cent, 
payable December 30 to stock of record December 16. Books close 
December 17 and reopen December 23. These dividends make a 
total of 16 per cent for the fiscal year ending January 31, includ- 
ing an extra dividend of four per cent last March, as against a total 
of 9 per cent in the previous fiscal year, when the regular quarterly 


basis was one and one-half per cent and an extra of three per cent 
was paid. 


Duluth-Edison Company: 
one-half per cent on the prefe 
of record December 20. 

Manila Electric Railroad 
terly dividend of one per cen 
1ecord December 24. 


Massachusetts Lighting Companies; dividend of one and three- 
fourths per cent, payable January 16 to stockholders of record 
December 31. 

National Gas, Electric Light & Power Company: 
dent of twenty-one per cent in full payment of all accumulated and 
accrued dividends on the preferred stock to January 1, 1911. It is 
expected that dividends on the shares will hereafter be paid in cash 
and distribution will be made quarterly instead of semiannually, 

Norfolk & Portsmouth Traction Company; quarterly dividend 
of one and one-fourth per cent, payable January 10, to stock of 
record December 28. 


Northwestern Elevated, Chicago; preferred quarterly dividend 
of one per cent, payable January 18. 

Otis Elevator Company: regular quarterly dividend of one and 
one-half per cent on the preferred stock, payable January 16 to 
stock of record December 31. 

Public Securities Company: semiannual dividend of three and 
one-half per cent on outstanding preferred stock, payable January 1 
io stock of record December 31. 

Reading Traction Company: semiannual dividend of seventy- 
five cents per share, payable January 1 to stock of record Decem. 
ber 19. 

United Gas Improvement Company; regular quarterly dividend 
ot two per cent, payable January 14 to stock of record Decem- 
ber 31. 

Virginia Railway & Power Company; preferred semiannual div- 
ideud of two and one-half per cent, payable January 5. 

CLOSING BID PRICES FOR ELECTRICAL SECURITIES IN THE LEADING EX- 
CHANGES AS COMPARED WITH THE PREVIOUS WEEK. 
NEW YORK. 


regular quarterly dividend of one and 
rred stock, payable January 3 to stock 


& Lighting Company; regular quar- 
t, payable December 31 to stock of 


script divi- 


ee Dec. 19. Dec. 12. 
Allis-Chalmers common 3 3g Sy. 


EEEE A E EE E EE EAEN 8 dy Sly 

Allis-Chalmers preferred a L L 27% 28% 

Amalgamated Copper ............000000000.-- 000 63% 64% 
American Tel & Cable... a 0. *78 78 

American Tel & Velie od ts ses oes Feb Sacy coi ened ie bocce 141% 141% 

Brovklyn Rapid Transit a ttt 74% TA ly 
General, Electre i. a wlewie ey ohn odes anc leaciieue ne cs 15514 154 

Interborough- Metropolitan common ..................0.0.007 20%, 19% 
Interborough-Metropolitan preferred L I 0d % 54 
Kings County Electric .............. EN Re ee et ot ee eee ee 123 123 

Mackay Companies (Postal Telegraph and Cables) common. 89 ST% 
Mackay Companies (Postal Telegraph and Cables) preferred 74h, 74 
Manhattan Elevated ......... 000... cece ccc cece cece cece ee 138 138 
Metropolitan Street Railway aeeoea aana *18 *18 
New York & New Jersey Telephone... oes a ghee vedo wk 103 103 

PRCING Vel. Se Telecast, We area Aye quate ones eee 44 43% 

Se Steel: “COMMON vnc. vole ty ahs oe oc ie ward ia wince 72% 73% 

U. S, Steel preferred... sa baw noes enous ue 116% 116 
SVCSECEM AIOE, 5 tenuis heii we oheo tig der e oa ahah ee ne ite 3% 71 
Westinghouse common ......-....-ecseee ee eee ee 6614 67 
Westinghouse preferred .......................0 0000000008 113 120 

Last price quoted. 
BOSTON. 

Dec. 19. Dec. 12 

American Tel. & Tel... oo... ccc ccc cece cee cece eee eee. 141% 141% 
Edison Elec. Wluminating .................................. 281 280 
General Electrie occ axaciivy sis ui hale iw ae ou re avo cole slo hon 155 154 

Massachusetts Electric common.............................. 18 1814 

Massachusetts Electric preferred .........................., 85 8414 
New England Telephone ......................--2- 0s cee, 138 138 
Western Tel. & Tel. common... o 16 16 
Western Tel, & Tel. preferred.............................. 86 86 

PHILADELPHIA 

Dec. 19. Dec. 12 

American Railways .......-.....000 000 ccc cece erence. 42% 2% 

Electric Company of America..............00................ 115 115% 
Electric Storage Battery common........................... 48 
Electric Storage Battery preferred......................... 49 48 

Philadelphia Flectric .................. Lb sauteaesm ewer et 15% 15% 

Philadelphia Rapid Transit.................................. 18% 18% 
Philadelphia Traction .................0.0....ceeecee een, 83 83 

Union, “Traction: weiss dace cxe tenn aceuwle er ie oon pet: 43% 42% 

CHICAGO. 

Dec. 19. Dec. 12. 

Chicago Railways, Series 1.................0.00............. 90 90% 
Chicago Railways, Serles 2......................5......0002, 23 228 
Chicago SüUDWAYV renti ierisinde iseni ereed ars eea 4 4 
Chicago Telephone oaea eee le 122 122 
Comomnwealth Edison l.la ee 0 115 115 
Metropolitan Elevated common oaa I 20 20 
Metropolitan Elevated preferred ................-........0 0 65 65 
National Carbon common eass 00) 120 120 
National Carbon preferred .....................0.00000000 00 118 118 
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PERSONAL MENTION. 


ALEXANDER GRAHAM BELL has been elected an honorary 
member of the Royal Institution of Great Britain. 


SAMUEL INSULL, president of the Commonwealth Edison 
Company, Chicago, will spend Christmas in England. 


FRANK ARMSTRONG, of Galena, Ill., has been appointed man- 


ager of the exchange of the Central Union Telephone Company at 
Sterling, Ill. 


J. S. MALTMAN, manager of the Kankakee Electric Light 
Company, Kankakee, 111., has resigned to accept the position of 


electrical engineer for the Robertson Engineering Company, of 
Baltimore, Md. 


THEODORE N. VAIL is the subject of an anecdote in the 
current issue of Harper's Weekly. The story is taken from Casson’s 


“History of the Telephone” and refers to his first offer of a position 
with Gardiner G. Hubbard. 


THOMAS STURGESS has been appointed business manager 
of the Vandalia Telephone Company, with the principal office at 


Vandalia, Ill. The Company has branches at Shobonier, Browns- 
town, Vernon, Traxler and Pittsburg, Ill. 


H. F. THURBER, vice-president and general manager of the 
New York Telephone Company, gave an address before the meet- 
ing of the Telephone Society of New York, on December 19. The 


subject on which Mr. Thurber spoke was “Our Business Asso- 
ciates.” 


CHARLES L. PILLSBURY, conqulting mechanical and elec- 
trical engineer, of 805 Metropolitan Life Building, Minneapolis, 
Minn., has been visiting in New York City, where he was enter- 
tained by Capt. W. L. Candee of the Okonite Company. Mr. Pills- 


bury is consulting engineer of the Minneasota State Board of 
Control. 


H. B. SHAW, Dean of the School of Engineering, University 
of Missouri, has been retained as consulting engineer by the city 
of Columbia, Mo. Associated in the work with Professor Shaw 
is H. H. Humphrey, the weli-known engineer of St. Louis. The 
city of Columbia has sold bonds amounting to $125,000 for the new 


electric light and waterworks plant and work will be started at 
once. 


A. P. MUNNING, general sales manager of the Cutler-Hammer 
Manufacturing Company, who makes his headquarters at New York, 
was in Chicago last week on a hurried trip to the West. Mr. 
Munning recently returned from a two months’ trip to Europe, 
taken for the purpose of “resting up,’ but his active nature re- 
belled and it is said the large Cutler-Hammer interests abroad re- 
ceived a good deal of his attention. 


JOHN M. HANCOCK, of Niagara Falls, N. Y., has been ap- 
pointed industrial agent of the Cliff Electrical Distributing Company 
of that city. His work will be in connection with the development 
of industries which will use electric power distributed by the Cliff 
Company. Mr. Hancock is a former mayor of Niagara Falls and 
is well acquainted with the Niagara power development situation. 
He will take up his new duties on January 1. 


FRANK KOESTER is preparing for the press a book on the 
use of electric energy for various operations on farms, with the 
idea of supplanting a great deal of 
the need for farm hands. Mr. 
Koester is already well known for 
his publications, some of which 
have been adopted as text books 
in universities. Mr. Koester re- 
ceived his training in Germany, 
where he spent four years at a 
technical school, three vears in 
shop and field experience, and 
four years in general engineering 
work. He has devoted a great deal 
of time to the design and con- 
struction of power plants in Nor- 
way, Germany, Austria, Japan and 
America. In 1902 Mr. Koester 
came to the United States and was 
engaged in the engineering work 
of the Interborouch Rapid Transit 
Company. Upon leaving this he 
became associated with a firm of 
consulting engineers in New York, 
and has designed a large number 
of power plants. He also worked 
on the project for the heating sys- 
tem of the Government buildings 
in Washington, D. C., and in connection with this enterprise he 
made in 1906 a report on modern European heating systems, using 
superheated steam in the transmission piping. With his wide ex- 
perience in power-plant practice and the study of power-plant 
economics he has been called upon to make a number of tests and 
reports of isolated plants and central-station systems. One of the 
latest of these is for the Consolidated Gas, Electric Light & Power 
Company of Baltimore, in which he pointed out a yearly saving of 
$50.000 in the running expénses. Mr. Koester takes a wide inter- 
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est in electrical engineering problems and is the author of numer- 
ous papers in the technical press and before engineering societies. 


O. R. M. HEMMING, formerly assistant superintendent and 
electrical engineer of the Ohio & Southern Traction Company, has 
been appointed general manager of that company. Mr. Hemming 
has been engaged in contracting and construction work for nearly 
twenty years and now returns to the Ohio Southern as general 
manager. 

A. J. McGIVERN, well known as general manager of the Met- 
ropolitan Electrical Supply Company, Chicago, Ill, has recently 
severed his connection with the Company and accepted a position 
with the Manhattan Electrical Supply Company of Chicago. Mr. 
McGivern, who was connected with the former company for a 
period of twelve years, will assume the position of sales manager 
of the supply department for the Manhattan Company. 


L. C. SHIPHERD was appointed as general superintendent 
of the Evansville & Southern Indiana Traction Company to succeed 
F. M. Durbin, who resigned. Mr. Shipherd has been in the employ 
of the Evansville & Southern Indiana Traction Company and its 
predecessor, the Evansville Electric Railway Company. for eleven 
vears, having previously been employed on the St. Louis Suburban 
road. As general superintendent of the Evansville & Southern Com- 
pany he will have jurisdiction over all lines of the system. 


R. L. JAYNES, of Pittsburgh, Pa., has been appointed Jovian 
Statesman for Pennsylvania. Mr. Jaynes is one of the most ener- 
getic and popular men in the electrical fraternity and has a host 
of friends all over the country. He is the sales representative 
of the American Conduit Manufacturing Company, Hart Manufac- 
turing Company and the Bossert Company. In addition to his 
activity in electrical circles Mr. Jaynes is the owner of a herd of 
prize cattle, and finds his recreation on his well appointed stock 
farm in Fredericksburg, Va. 

CYRUS O. BAKER, the well-known platinum importer and re- 
finer, and a director of the National State Bank, of Newark, N. J., 
presided at the reunion at the Hotel Astor, New York City, on 
Friday evening of last week, of the Pennsylvania Bankers’ Special 
to the convention of the American Bankers’ Association, held in 
Los Angeles, Cal., in October last. There were about eighty pres- 
ent, all of whom had been travelers on the luxurious special train 
to Los Angeles. Mr. Baker spoke wittily and interestingly of the 
tour and of the value of the reunion. and, as toastmaster, intro- 
duced the several eloquent speakers who followed him. The occa- 
sion proved a most delightful one and will probably be repeated. 


LEGAL NOTES. 


COUNTY AUTHORITIES’ POWER TO INSTALL TELE- 
PHONES.—The Court of Appeals of Georgia says that the county 
authorities in that state have the power to install telephones or 
to cause them to be installed in the courthouses, jails, pauper 
farms and other places where they may be needed in the conduct 
of such matters and things as the counties are authorized to sup- 
port and maintain by taxation. Telephone service is no longer a 
luxury. It is a modern business necessity. When it is needed in 
connection with the matters and things which the county authori- 
ties are authorized to maintain and to tax for they may lawfully 
contract for it. It then becomes a part of the maintenance and 
equipment of the public buildings, a part of the expense of courts. 
of prisoners, of paupers, etc. It becomes a part of the machinery 
by which the county authorities carry on the legitimate county 
business; and the authorities may lawfully pay for it out of the 
county funds.—Wood vs. Vienna Telephone Company, 68 S. E. 872. 


POWER TO ESTABLISH RULES AND REGULATIONS.—It 
will not be doubted that a telephone company has the power to 
establish rules and regulations for the operation and conduct of 
its business in a given territory when such rules and regulations 
are reasonable in their requirements, and not in conflict with any 
Provision of genera] law, or any special provision of the franchise 
under which it obtains and exercises its rights in the territory. 
Telephone companies being public service corporations, are charged 
with certain public duties, which they may not refuse, and any 
rule or regulation which falls within the character above referred 
to which ig reasonably proper and necessary to enable them to 
fulfill and discharge these public duties and render the public 
efficient service will be enforced. A rule requiring the payment 


of its monthly rentals in advance is a regulation of the permitted - 


character, and so is the further regulation that, unless the service 
is paid for in advance, it may be denied, as also is a rule providing 
for an additional charge in case such requirement is not complied 
with. Such a charge is not an addition to the maximum rate pro- 
vided for in the franchise. It is rather a charge for default and 
delinquency, which may be avoided by a compliance with the 
reasonable regulation for the payment of rentals in advance. The 
company being bound to render the public efficient service, it 
has the right to enforce such rules as will provide for the prompt 
payment of its rentals, and thus provide for the securing of funds 
with which it may insure and protect the efficiency of its plant 
and keep it at such a standard as will enable it to discharge its 
public duties when called upon to do so, either voluntarily at the 
request of the individual, or involuntarily at the command of the 
Courts.—Supreme Court of Washington in State vs. Independent 
Telephone Company, 109 Pac. 366. 
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NEW PUBLICATIONS. 


THE COKE INDUSTRY OF THE UNITED STATES.—This 
bulletin, prepared by Richard Moldenke and issued by the Bureau 
of Mines, treats of the method of making coke, its uses and the 
proper methods of use in connection with the foundry. 


GYPSUM AS A FIREPROOF MATERIAL.—Under this title 
the American Society of Civil Engineers has published a report pre- 
pared by H. G. Perring, of tests which have been made with gyp- 
sum plaster, and plastered board. Several tables show the tem- 
peratures and duration of the tests which were made. 


WHAT ARE SPECIAL LIBRARIES?—Louis B. Krause, Li- 
brarian, H. M. Byllesby & Company, Chicago, presented a paper 
under this title at a meeting of the Illinois Library Association. 
The paper which has been abstracted and printed in the form of 
a booklet, deals with the requirements of an engineering firm in 
regard to itS special literature. 

AN APPRECIATION OF THOMAS DAVENPORT.—The meet- 
ing of the Vermont Electrical Association and New England Sec- 
tion of the National Electric Light Association observed on Sep- 
tember 2§ the anniversary of the birth of Thomas Davenport and 
unveiled a tablet which had been erected in his honor at Forrest- 
dale, Vt., near Brandon. The publication, which was prepared by 
T. Commerford Martin, deals with the life and work of this in- 
ventor. It is in the nature of a souvenir of the unveiling of the 
Davenport tablet. 

LEGISLATION UPON INDUSTRIAL EDUCATION.—The Na- 
tional Society for the Promotion of Industrial Education has re- 
cently issued Bulletin No. 12, entitled “Legislation upon Industrial 
Education in the United States.” The book is divided into five parts, 
the first of which is a reprint, with a few slight changes, of the 
first section of a pamphlet issued in 1909 by the American Asso- 
ciation for Labor Legislation, prepared by Dr. Edward C. Elliott, 
of the University of Wisconsin. This part of the book gives a 
general summary of the “Legislation Relative to Industrial Edu- 
cation in our Public Elementary and Secondary Schools.” The 
remainder of the book was prepared especially for the National 
Society by C. A. Prosser, deputy commissioner of education for the 
state of Massachusetts. After proposing a more definite nomen- 
clature for the subject, Mr. Prosser has traced out the trend of 
legislation, giving an analysis of the legisiation in Massachusetts, 
New York, Connecticut, Wisconsin and New Jersey. 


PROPOSALS. 


ELECTRIC FANS.—Sealed proposals will be received at the 
office of the general purchasing officer. Isthmian Canal Commis- 
sion, Washington, until December 28, for twelve Type “E” direct- 
current electric fans, equal to No. 38725, National Electric Supply 
Company catalogue. 

ASSAY OFFICE, NEW YORK CITY.—The office of the Super- 
vising Architect, Washington, D. C.. will receive sealed bids until 
January 3 for the installation of a conduit and electric wiring sys- 
tem in the United States assay office, New York, N. Y., in ac- 
cordance with drawings and specifications, copies of which may 
be had at the office of the superintendent of construction, New 
York, N. Y.. or at the Supervising Architect’s office. 


POST OFFICE. BATH, ME.—The office of the Supervising 
Architect, Washington, D. C., will receive sealed bids until Janu- 
ary 16 for the extension, remodeling, etc., including plumbing, 
gas piping, heating apparatus, and electric conduits and wiring 
system of the United States post office and custom house at Bath, 
Me., in accordance with drawings and specifications, copies of 
which may be obtained from the custodian at Bath, Me., or at the 
Supervising Architect’s office. 


LIGHTING FIXTURES. ALBANY, N. Y.—Sealed proposals will 
be received by the secretary of the State Trustees of Public Build- 
ings, State Capitol, Albany, N. Y., until noon January 24, for the in- 
stallation of electric lighting fixtures for the new State Education 
Building at Albany, N. Y., and for electric wiring for book stacks, 
book cases and extension to existing plant. The drawings and 
specifications, the form of contract, the bond and blank forms for 
proposals, may be obtained at the office of the architects, Palmer & 
Hornbostel, 63 William street, New York City. One set of draw- 
ings, Specifications, etc., will be furnished contractors intending 
to submit proposals for the items of work, on application to the 
architects and upon the payment of a deposit of $50. Contractors 
submitting proposals for electric lighting fixtures are required to 
deliver certain sample fixtures at the Albany office of the archi- 
tects, at the corner of Washington Avenue and Hawk Street, at 
or before the time fixed for the receipt of the proposals. 


NEW INCORPORATIONS. 


DES MOINES, IOWA.—The Peterson-Retrum Battery Company 
was recently incorporated by H. L. Peterson, J. M. Peterson and 
A. O. Retrum. The capital stock of the company is $50,000. 


COLUMBUS, O.—The Columbus Electric Manufacturing Com- 
pany has been incorporated with a capital of $125,000 for the pur- 
pose of manufacturing electric scales. The incorporators are Walter 
Smith, Walter Felton, George W. Wofel. James M. Davis and 
Everett Taylor. 
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INDUSTRIAL ITEMS. 


THE SAMPSON CORDAGE WORKS, Boston, Mass., is mail- 
ing to the trade a desk calendar advertising Sampson spot cord. 


CHAS. E. MILLER, New York, N. Y., dealer in automobile 
supplies, has issued his advance catalog for 1911. A full line of 
parts and accessories is listed. 


WICKES BROTHERS, Saginaw, Mich., list in their December 
monthly stock list of machinery bargains an extensive line of boil- 
ers, engines, pumps, machine tools, electrical machinery, etc. 


THE TRUMBULL ELECTRIC MANUFACTURING COMPANY, 
Plainville, Conn., describes and illustrates “Junior” battery 
switches and combination switches in iron boxes, in the Decem- 
ber number of Trumbull Cheer. 


ALLIS-CHALMERS COMPANY, Milwaukee, Wis., is mailing to 
the trade Bulletin No. 1501, in which the Allis-Chalmers belted Cor- 
liss engines are described and illustrated. The engines shown in 
this publication are of the “Reliance” pattern. 


THE ELECTRIC SHOP, Chicago, 111., has issued a booklet ad- 
vertising its electrical goods, toys and devices, with especial refer- 
ence to the Christmas trade. A number of illustrations are used 
to show the various styles of lamps, chafing dishes, etc. 


DEAN BROTHERS STEAM PUMP WORKS, Indianapolis, Ind., 
has issued Catalog No. 83, on special boiler feeders or pressure 
pumps. The catalog is well illustrated and contains descriptions 
of a number of different types of the Company’s pumps. 


WILLIAM MARSHALL, 709 Lexington Avenue, New York, N. 
Y., supplies condensers for telegraph, telephone, wireless and vari- 
ous other purposes. He also makes a specialty of standard con- 
densers. Mr. Marshall has been in the electrical business for 
thirty-five years. 


THE HUGHES ELECTRIC HEATING COMPANY, Chicago, 
I., is mailing to the trade booklets descriptive of the Hughes Elec- 
tric cook stove. A statement made in this publication is that “A 
1910 Electric Range with its multitude of advantages, costs much 
less to operate than an 1880 Coal Range.” 


THE HARTMAN ELECTRICAL MANUFACTURING COM- 
PANY, Mansfield, O., describes in a recent publication the Hartman 
electric lighting system for automobiles and motor boats. Illus- 
trations show the appearance and method of installation of the 
generator, and a diagram is used to make clear the scheme of 
wiring. 

THE SUNBEAM INCANDESCENT LAMP COMPANY, Chicago, 
Ill., hag recently issued a number of booklets on the Sunbeam 
Mazda lamp. One of these, entitled “How to Figure Illumination,” 
contains a number of valuable suggestions on this subject and also 
lists and illustrates Sunbeam Mazda lamps. These lamps are dis- 
tributed by the Western Electric Company. 


PETTINGELL-ANDREWS COMPANY, Boston. Mass., illus- 
trates in the December issue of Juice a line of holiday goods and 
portable lamps. Articles on the new Opalux reflector, Fort Wayne 
meters and Clayton & Lambert Torches and Fire Pots show new 
or seasonable goods. The fifth of a series of wiring tables and the 
first number of an article on industrial lighting occur in this num- 
ber. 


THE WESTINGHOUSE ELECTRIC & MANUFACTURING 
COMPANY, Pittsburg, Pa., has prepared a very attractive booklet 
cn the electric vehicle and the Westinghouse controller and ve- 
hicle motor. The booklet, which contains short selling arguments 
and attractive illustrations, is being furnished to central station 
companies in order to promote through them the use of the electric 
vehicle. 


THE FEDERAL ELECTRIC COMPANY, Chicago. IlL, de- 
scribes in the December number of The Federalist, the electrical 
equipment of the High-School Building at San Jose, Cal. One of 
the most interesting items regarding this equipment is the ex- 
perimental switchboard, which is constructed with a glass front 
and back. This is said to be the only switchboard of this char- 
acter which has ever been constructed. 


THE BALL & WOOD COMPANY, Elizabethport, N. J., an- 
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nounces in a recently issued catalog that in addition to building 
Rateau-Smoot turbines of the high and low-pressure types, it is 
also building these turbines, which are of the impulse type, for 
Mmixed-flow pressure. The new type consists of a straight low- 
pressure turbine with supplementary wheels to use economically 
high-pressure steam by means of an automatically controlled gov- 
ernor. 

THE WILLARD STORAGE BATTERY COMPANY, Cleveland, 
O., is distributing bulletins entitled “Automobile Lighting by Elec- 
tricity.” The suggestions made in the bulletin are along the lines 
of modern practice in wiring, their object being to enable the auto- 
mobile manufacturer to wire his cars in the most approved man- 
ner. The publication is illustrated with reproductions of photo- 
graphs and also contains a number of diagrams showing the best 
wiring arrangement. 


THE AMERICAN ELECTRIC FUSE COMPANY, Muskegon, 
Mich., announces that its Chicago office, with Fred D. Bonde in 
charge, is now located at No. 900 Vogue Building, No. 290 Fifth 
Avenue. Mr. Bonde was recently transferred to the Chicago office 
from the St. Paul district. He will carry, at the new location, a 
complete sample line of Blue Ribbon telephone protectors, ‘Allen- 
Bradley” motor starters, controllers and battery-charging rheostats, 
American enameled magnet wire, and American ignition apparatus. 


THE HERRICK ENGINE COMPANY, New York, N. Y., an- 
nounces in a recent folder the success of recent tests which were 
made with a 100-horsepower halanced rotary engine. This single 
cylinder engine was tested in the laboratory of Stevens Institute, 
with 106 pounds steam pressure at the throttle, running at 816 
revolutions per minute, and exhausting into the atmosphere. Un- 
der these conditions it developed 104.8 brake horsepower, showing 
at that time a consumption of 39.6 pounds of steam per brake- 
horsepower per hour. 


THE NATIONAL X-RAY REFLECTOR COMPANY, of Chicago, 
will move its general offices and display salesrooms about Janu- 
ary 1 to the ground-floor store in the new Brooks Building at the 
southeast corner of Jackson Boulevard and Franklin Street. This 
removal is necessitated by the greatly increased business of the 
Company and the new quarters are being finely fitted up so as to 
permit the Company to demonstrate to better advantage its “Eye- 
Comfort” system of indirect illumination and its various types of 
window reflectors. An array of interesting bulletins on the Com- 
pany’s lighting specialties will be available for distribution. These 
describe some of the numerous and notably successful installa- 
tions made and the possibiities for effective and restful illumina- 
tion by using the Company’s equipment. 


THE GENERAL ELECTRIC COMPANY has recently issued 
Bulletin No. 4790, on electric mine locomotives, which supersedes 
its previous bulletin on the same subject. This bulletin illustrates 
and describes in considerable detail two and three-motor mine 
locomotives of various capacities, arranged to operate either singly 
or in tandem. The bulletin describes also the Company's gathering 
locomotive, which consists of any one of its standard locomotives 
equipped with a motor-operated reel, to which is attached flexible 
heavy insulated cable. This publication also describes the various 
devices, such as controllers, fuse blocks, headlights, etc., with which 
the locomotives are equipped. Bulletin No. 4794 describes the 1,200- 
volt lines of the Milwaukee Electric Railway & Light Company. 
This is a reprint of an article which appeared in the Electric 
Railway Journal, In Bulletin No. 4662-A are described the Com- 
pany’s Watt-hour meters for switchboard service. 


DATES AHEAD. 

American Association for the Advancement of Science, and 
affiliated societies. Minneapolis, Minn., December 27-31. 

Chicago Electric Show. Coliseum, Chicago, 111., January 7-21. 

Indiana Engineering Society. Annual meeting, Indianapolis, 
Ind., January 12, 13 and 14. 

Electrical Contractors’ Association of New York State. .Annual 
meeting, Albany, N. Y., January 16. 

Minneapolis Electrical Show. Minneapolis, Minn., January 26- 
Feb. 4. 


lowa Electrical Association. Annual meeting, Davenport. Iowa, 
April 19, 20 and 21. 


RECORD OF ELECTRICAL PATENTS. 


Issued (United States Patent Office) December 13, 1910. 


978,128. TELAUTOGRAPH. Ralph W. Armstrong, New York, N. 
Y., assignor to Gray National Telautograph Company, New 
York, N. Y. Filed November 16, 1906. Is provided with a 
pivotally supported snap switch, in one position of which the 
receiver is ‘on’ and the transmitter “off” with respect to the 
distant station and in the other position of which this condi- 
tion is reversed. 


978,130. ADVERTISING DEVICE. Thomas H. Barron, New York, 
N. Y. Filed April 1, 1907. An endless belt carries a row of in- 
candescent lamps connected to a circuit and is moved around 
a Window or opening by an electric motor. A casing incloses 
all parts except the lamp bulbs. 


978.137. APPARATUS FOR ELECTRIC SMELTING. Frank Creel- 
man, New York, N. Y., assignor to Willson Carbide Works Com- 
pany of St. Catherines, Limited, St. Catherines, Canada. Filed 
January 7, 1904. A constant-current arc furnace is constructed 
to maintain a fusion zone in an opening and is equipped with 
a device to withdraw the fused product progressively as it is 
formed and at a rate varying with the arc voltage. 

978,146. ELECTRIC FURNACE. Charles Fery and Charles Lang- 
let, Paris, France. Filed January 30, 1907. A resistance fur- 
nace has a resistance coil surrounding its heating chamber, a 
longitudinally extensible jacket about the coil and protecting 
filling between the coil and jacket. 


~ — y eg rt 


a 
—_— 


ben sas 
-a 
w 
O ke o e pe oym a a OO a e n e De 


t 
-a 
on 


ac 
- 7 
m 


o 


| December 24, 1910 


978,147. OSCILLATING ELECTRIC FAN. Herbert I. Finch, St. 
Louis, Mo., assignor to Emerson Electric Manufacturing Com- 
pany, St. Louis, Mo. Filed July 6, 1910. The armature is 
mounted on a hollow sleeve and a rod passes through the sleeve 
and connects the fan to the oscillating means. 


978,160. ELECTRIC CHAIN-WELDING MACHINE. Carlton L. 
i Hoff, York, Pa., assignor to Standard Chain Company, York, 
Pa. Filed November 20, 1908. Gripping jaws for the link are 
movable bodily toward and from the electrodes and pivotally 
mounted on an axis to swing transversely, whereby the end of 
the link may be centered between the electrodes. 


978,163. ELECTRIC-LIGHTING FIXTURE. Lemuel R. Hopton, 
Plainfield, N. J., assignor to Enos Company, New York, N. Y. 
Filed March 1, 1910. An electric-candle fixture consists of a 
candle cup, a retainer yoke within the same, a candle tube and 
a switch within the yoke. 


978,171. ELECTRIC FURNACE. Franz von Kügelgen, Holcombs 
Rock, Va., and George O. Seward, East Orange, N. J., assignors 
to Virginia Laboratory Company, New York, N. Y. Filed De- 
cember 18, 1907. A reverberatory furnace has a closed top and 
non-conducting lining adapted to inclose and retain a substan- 
tially inert gaseous body of sufficient thickness to protect the 
lining beyond it from fusion. 

978,173. ELECTRIC MOTOR-CONTROLLING APPARATUS. Harry 
Ward Leonard, Bronxville, N. Y. Filed January 23, 1905. Re- 
newed February 20, 1907. A starter and speed controller is 


provided with overload and no-load release coils and a device 
to prevent starting the motor except with the contact arm of 
the field rheostat on the no-resistance point, thus preventing a 
weak starting fielG. 
978,180. RAILWAY SIGNALING SYSTEM. Alonzo C. Mather, Chi- 
Filed July 3, 1907. 


cago, Ill. Includes a third rail midway be- 
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with gate-locking means which prevent the hoisting motor from 
being started while any of the gates are open. 

978,388. ELECTRIC-LIGHTING APPARATUS. James F. McElroy, 
Albany, N. Y., assignor to United States Light & Heating Com- 
pany, New York, N. Y. Filed May 3, 1905. An axle-driven car- 
lighting outfit is provided with means whereby the potential 
at which the generator is connected to the lights and battery 
may be adjusted at will. 

978,418. ELECTRICAL SPOT-WELDING MACHINE. William C. 
Winfield, Warren, Ohio, assignor to Winfield Electric Welding 


Company, Warren, Ohio. Filed October 8, 1909. Adjustable 
supports are provided for the two welding contacts. 

978,435. TELEGRAPH-TRANSMITTER APPARATUS. Harry G. 
Davis, Williamsport, Pa., assignor to Electric Press. Bulletin 
Company, Williamsport, Pa. Filed October 18, 1909. A print- 
ing telegraph instrument. 

978,448. APPARATUS FOR TREATING METALS. George A. 


Goodson, Minneapolis, Minn. Filed February 10, 1908. Com- 
bines with a melting pot and circulating connections of small 
bore outside the pot through which the molten metal may be 
passed by a pump and means for subjecting the molten metal 
to an electric current while passing through the circulating 
connections. 

978,464 and 978,465. ELECTROMETALLURGICAL FURNACE. 
Francois Douvrier, Mexico, Mexico. Filed November 23, 1908, 
and December 18, 1909. A series of reducing chambers and one 
or more refining chambers are each provided with separately 
controlled current supply. 

978,483. CASING FOR INCANDESCENT-LAMP SOCKETS. Clar- 
ence D. Platt, Bridgeport, Conn. Filed January 24, 1910. Re- 
lates to means for locking the cap and shell. 


978,494. SPARK-PLUG FOR INTERNAL-COMBUSTION ENGINES. 
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978,187.—-CONTINUOUS ELECTRIC FURNACE. 
al to the main rail and contact wheels for this and the main 
rails. 
978,197. ELECTRIC IGNITION APPARATUS. Harry G. Osburn, 


Detroit, Mich. Filed October 1,.1908. A timing device has 
an induction coil and circuit-breaker associated with it. 


978,199. PLUG FOR ELECTRICAL CONDUCTORS. James W. 
Phelps, Detroit, Mich. Filed December 2, 1908. The terminals 
of the cord are secured in hollow chambers on opposite sides 
of the central insulating web. 


978,211. ART OF EXTRACTING METALS ELECTROLYTICALLY. 
James Hart Robertson, New York, N. Y. Filed June 20, 1908. 
Renewed May 5, 1910. Consists in simultaneously subjecting 
the powdered ore, while in suspension in an electrolyte, to the 
combined action of a heated vapor or gas while in motion, and 
an electric current. 


978,272. PNEUMATIC-DESPATCH-TUBE APPARATUS. James 
T. Cowley, Boston, Mass., assignor to Lamson Consolidated 
Store Service Company, Newark, N. J. Filed May 11, 1908. In- 
cludes an electromagnetically controlled air valve. 


978,280. REMOVABLE SPARK-PLUG. Wray Falwell, Boston, 
Mass., assignor to Wray Manufacturing Company. Filed De- 
cember 6, 1909. A metallic shell electrode is arranged so itə 
May be removed. 


978,322. COMBINED SWITCH SOCKET AND PLUG. William 
Pinkney McNeel, Sah, Antonio, Tex. Filed August 9, 1910. The 
plug and socket are made of one piece to which is attached a 
pendant push-button switch. 


978,370. TELEPHONE-RECEIVER SUPPORT. Joseph G. Harris 
and Anthony Mancuso, Philadelphia, Pa. Filed September 5, 
1908. Clamped to a desk telephone stand is a bracket for hold- 
ing the receiver to the ear. Moving the receiver-support for- 
ward raises the switch-hook. 

978,377. ELEVATOR. Henry A. Humphrey, Kansas City, Mo., as- 
signor to Safety Elevator Lock & Signal Company, Kansas 
City, Mo. Filed June 7. 1910. An electric elevator is provided 


James E. Seeley, Los Angeles, Cal., assignor to High Frequency 
Ignition Coil Company, Los Angeles, Cal. Filed November 26, 
1909. An air gap is provided around the insulation between the 
inner and outer electrodes. 

978,513 and 978,514. SYSTEM OF ELECTRICAL DISTRIBUTION. 
Joseph H. Tracy, Philadelphia, Pa. Filed January 10, 1908, and 
April 22, 1909. The first of these patents relates to the regula- 
tion of a pair of boosters used in connection with a storage 
battery on a three-wire system. The second patent covers 
means for limiting the current flowing to or from the battery. 


978,518. ELECTRICAL MEASURING INSTRUMENT. Thomas W. 
Varley, New York, N. Y., assignor to Westinghouse Electric & 
Manufacturing Company. Filed June 12, 1908. Has a perma- 
nent magnet, a coil adapted to shift its fleld and an armature 
responding to the distortion of the field. 


978,532. CANOPY FOR GAS AND ELECTRIC-LIGHT FIXTURES. 
Lauritz W. Andersen, Waterbury, Conn., assignor to Plume & 
Atwood Manufacturing Company, Waterbury, Conn. Filed Sep- 
tember 14, 1910. Relates to the manner of securing the canopy 
on the tube. 

$78,583. APPARATUS FOR USE IN RECLAIMING VULCANIZED- 
RUBBER WASTE. Charles S. Heller, Barberton, Ohio, as- 
signor to Moore Architectural & Engineering Company, Akron, 
Ohio. Filed February 25, 1910. The reclaiming: solution is 
forced between the terminals of an electric circuit. 


978,584. PROCESS FOR RECLAIMING VULCANIZED-RUBBER 
WASTE. Charles S. Heller, Barberton, Ohio, assignor to Moore 
Architectural & Engineering Company, Akron, Ohio. Filed 
February 25, 1910. The pulverized rubber waste is treated with 
a solution of caustic alkali and ferric sulphate, which solution 
is then subjected to heat and the action of an electric current. 

978,593. ELECTRIC TIME SIGNAL. John Isaac Johnston, Graham, 

- Mo. Filed May 10, 1910. An electric alarm clock. 

978,603. TESTING SYSTEM FOR PARTY-LINES. Dwight A. 
Lawver and Clifford C. Bradbury, Chicago, Ill, assignors to 
Kellogg Switchboard & Supply Company, Chicago, Ill. Filed 
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December 17, 1908. A busy-test arrangement provides a spe- 
cial tone in the operator’s receiver when the called line is 
in use, 


978,604. ELECTRICAL TUNING DEVICE. Robert H. Marriott, 
Brooklyn, N. Y., assignor to United Wireless Telegraph Com- 
pany. Filed November 13, 1908, July 7 and August 24, 1909. 
Relates to means for adjusting the inductance and capacity of 
a wireless system. The first and third patents cover an ar- 
rangement of two adjustable subdivided induction coils; the 
second covers an adjustable condenser. 


978,607. PROTECTION APPARATUS FOR DYNAMO-ELECTRIC 
MACHINES. Robert H. Marriott, Brooklyn, N. Y., assignor to 
United Wireless Telegraph Company. Filed Nov. 27, 1909. 
The frame of the motor driving the high-frequency generator is 
connected to one side of a condenser and the armature rheostat 
of the motor is connected to the other side of the condenser. 


978,608. ELECTRIC CONNECTIONS FOR CARRIAGE LAMPS. 
Charles O. Mathews, Milford, Conn., assignor of one-half to 
White Manufacturing Company, Bridgeport, Conn. Filed March 
2, 1910. The two wires are connected through a block at the 
base of the lamp. 

978,629. AUTOMATIC ELECTRICAL SIGNALING SYSTEM. James 
G. Nolen, Chicago, Ill. Filed February 26, 1904. The motor 
signal box contains electrically coutrolled clockwork. 

978,630. CONDUCTOR-SPLICER. Frederick William Oettgen, New 
York, N. Y. Filed May 3, 1910. A helically-wound spring mem- 
ber through which the wire is adapted to pass has alternate 
convolutions constructed to pass under the adjacent convolu- 
tions when the member is subjected to end compression. 


978,448. ELECTRICAL TREATMENT OF METALS. 


978,636. METER-CONNECTION BLOCK. Granville E. Palmer, 
Winchester, Mass. Filed June 6, 1910. An insulating block has 
mounted on it a number of terminals for the series circuit of 
the meter and for the line and service terminal. 


978.638. REGULATION OF DYNAMO-ELECTRIC MACHINERY. 
Charles Algernon Parsons and Alexander Henry Law, Newcas- 
tle-upon-Tyne, England: said Law assignor to said Parsons. 
Filed May 15, 1908. Provides means for supplying alternating 
current of different phases to a magnetic shunt between the 
main poles of a polyphase generator. 


978,675. SAFETY DEVICE FOR METAL MIXERS. Max M. 
Suppes, Elyria, Ohio. Filed July 27. 1910. A solenoid is ar- 
ranged to disengage a pawl that holds the cylinder from ro- 
tating. 


978,676. PROTECTIVE SAFETY DEVICE FOR ELECTRICAL 
CIRCUITS. William F. Swoveland, Altoona, Pa. Filed October 
16, 1908. A high-tension and a low-tension circuit cross, the 
former having an overload circuit breaker and the latter a 
grounding switch. 


978,678. ELECTRICALLY-OPERATED APPARATUS FOR DIS- 
CHARGING LIQUIDS FOR FLUSHING OR OTHER PUR- 
POSES. William Henry Thompson and Robert Thompson. 
London, England. Filed February 7, 1910. The rise and fall of 
liquid in the cistern controls an electrically operated valve. 


978,695. SIGNALING APPARATUS. George H. Caughrean, Ketch- 
ikan, Alaska, assignor of one-sixth to Addis J. Dunton and one- 
sixth to Harry T. Dobson, Ketchikan, Alaska. Filed January 
3, 1910. A telephone receiver and transmitter are adapted to 
react on each other to produce a singing sound as a signal at 
the called station. 


978,706. VALVE. James E. Davidson, Butte, Mont. Filed July 23, 
1910. A solenoid controls the valve stem through a pawl and 
ratchet. 


978,709. COMBINED TELEPHONE AND ALARM OR KINDRED 
SERVICE SYSTEM. William W. Dean, Chicago, Nl., assignor 
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to Consolidated Fire Alarm Company, New York, N. Y. Filed 
April 30, 1903. A set of relays control means for receiving 
distinctive signaling currents. 


978,728. APPARATUS FOR THE ADMINISTRATION OF GEN- 
ERAL ANESTHETICS. Carroll H. Frank, Jacksonville, Fla. 
Filed May 25, 1909. Electrical means governed by the exhala- 
tion of the patient open a valve and close it when the exhala- 
tion ceases. 


978,733. ANSWER-BACK SIGNAL. Edwin R. Gill, Yonkers, N. Y., 
assignor to United States Electric Company. Filed July 27, 
1907. Two answer-back signals are inductively related to the 
local signal. 


978,774. COIN-OPERATED TELEPHONE APPARATUS. David 
Pratt Meade, White Post, Va. Filed July 29, 1910. A prepay- 
ment telephone. 


978,786. OZONIZER. Ralph D. Small, Chicago, Ill., assignor to 
Standard Electro-Utilities Company, Chicago, lll. Filed Septem- 
ber 23, 1910. A stationary dielectric has a stationary electrode 
on one side thereof and a continuously rotatable perforated 
electrode on the other side. 


978,805. SWITCH MECHANISM. Charles D. Wiemer, Los An- 
geles, Cal. Filed May 9, 1910. A pull-switch for turn-down 
lamps. 

978,808. ELECTRIC CIRCULATION WATER HEATER. James I. 
Ayer, Cambridge, Mass., assignor to Simplex Electric Heating 
Company, Boston, Mass. Fiiled July 7, 1908. Includes means 
for giving the water a sluggish circulation through the heat- 
ing coil. 


PATENTS THAT HAVE EXPIRED. 


Following is a list of the electrical patents (issued by the 
United States Patent Office) that expired December 19, 1910: 
510,889. TEMPERATURE REGULATOR FOR ELECTRIC HEAT- 

ERS. Albert M. Butz, Oak Park, Ill. 

510,898. ELECTRICAL CONNECTOR. Frank G. Curtis, New York, 

N. Y. 

510,899. METHOD OF ADJUSTING THE JOINTS OF CARBON 

ELECTRODES. Elisha B. Cutten, New York, N. Y. 

510,900. APPARATUS FOR ELECTROLYTICALLY PRODUCING 

SODA AND CHLORINE. Elisha B. Cutten, New York, N. Y. 
510,901 and 510,902. ELECTRODE FOR VOLTAIC CELLS. Elisha 

B. Cutten, New York, N. Y. 

510,921. ELECTRIC PUMP. Frank W. Merritt, Duluth, Minn. 
510,929. SYSTEM OF TELEGRAPHY. Josiah A. Parker, St. Louis, 

Mo., and Leland L. Summers, Chicago, Ill. 

510,932. ELECTRIC ELEVATOR. Frank A. Perret, Brooklyn, 

N.Y 


510,947. ELECTRIC LOCOMOTIVE. Charles F. Winkler, Troy, 
N. Y. 

510,952. BRUSH HOLDER FOR DYNAMO-ELECTRIC MA- 
CHINES. Frank E. Averill, Syracuse, N. Y. 

511,005. TELEGRAPHIC RELAY. Edward Weston, Newark, N. J. 

511,017. ELECTRIC-RAILWAY SWITCH AND CROSSING. Wil- 
liam W. Hendrix, Bowling Green, Ky. 

511,018 and 511,019. ELECTRIC-RAILWAY TROLLEY. Wiliam 
W. Hendrix. Bowling Green, Ky. 

511,049. ELECTRIC-ARC LAMP. August Hornell and George S. 
Junginger, New York, N. Y. 

511,081. TELAUTOGRAPH. Rudolph M. Hunter, Philadelphia, Pa. 

511,118. MAGNETO TELEPHONE. James A. Brown, Moline, Il. 

511,131 ELECTRIC-RAILWAY SIGNAL. José Ortega y Espinosa, 
Mexico City, Mex. 

511,157. HAND REGULATOR FOR ELECTRIC MOTORS. Wil- 
liam D. Packard, Warren, Ohio. 

511,159. PRIMARY ELECTRIC BATTERY. Edward Poppowitsch, 
Brooklyn, N. Y. 

511,163. SIGNAL FOR CABLE RAILWAYS. Joseph Sachs, New 
York, N. Y. 

511,172. TELEGRAPHIC TRANSMITTER. Mary E. Stinde, Red 
Bud, Ill., administratrix of Herman F. Stinde, deceased. 

511,173. ELECTRICALLY-OPERATED RAILWAY SWITCH. Chas. 
A. Stone, Newton, and Edwin S. Webster, Boston, Mass. 

511,187. ELECTRIC REGULATING SWITCH. Edward A. Barber, 
Watertown, N. Y. 

511,188. ELECTRIC SIGNALING DEVICE FOR HOSE. George L. 
Barnard, Milwaukee, Wis. 

511,196. ELECTRIC MOTOR. Oliver E. Conklin, Dayton, Ohio. 

511,214. BRUSH HOLDER AND ELECTRIC MOTORS. James J. 
Robinson and Fred B. Perkins, Toledo, Ohio. 

511,229. ELECTRIC LAMP. Albert Zobel, Munich, Germany. 

R TELEGRAPH RELAY. Frank P. Medina, San Francisco, 
al. 

E THERMO-ELECTRIC ELEMENT. Max Mestern, Turin, 
taly. 

511,254. CLOSED-CONDUIT ELECTRIC RAILWAY. Wiliam 8S. 
Smith, Berkeley, Cal. 

511,259. RHEOSTAT. Franklin A. Weller. Boston, Mass. 

511,276. TWO-STATION TELEPHONE CIRCUIT. Frank Picker- 
nell, Newark, N. J. 

511,286. RESISTANCE BOX. Adelbert O. Benecke, Newark, N. J. 

511,240. ELECTRIC SWITCH. Jesse L. Hinds, Syracuse, N. Y. 
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A PATENT COURT OF APPEALS. 

Bills were introduced in the first session of the present 
Congress, and are now pending, for the establishment of 
a United States Court of Patent Appeals, which will consti- 
tute the sole appellate court for litigation in this category. 
The evils connected with our present process of patent liti- 
gation are evident to all those who have come in contact 
with it. 
all cases of this kind have first come up in a United States 


Since patent cases arise under the federal laws, 


court and when appealed they go to the United States 
Circuit Court of Appeals for the district in which the case 
was first tried. It is very seldom that a patent case goes 
to the Supreme Court of the United States, although this is 
possible when the highest court cares to handle the case. 
There are in the United States nine Circuit Courts of 
Appeals which are independent and which do not feel 
themselves bound by each other’s decisions. The result is 
that litigation on the same subject arising in states covered 
by the different circuits is in danger of being decided in 
different ways and this naturally creates great confusion 
and weakens the effect of a decision in any one particular 
court. 

The object of the present bills is to create a United 
States Court of Patent Appeals which shall hear all ap- 
pealed cases and whose decisions shall be national in char- 
acter. It is in line with present judicial progress to pro- 
vide but a single opportunity of appeal and the proposed 
court would moreover constitute a tribunal for this pur- 
If this tribunal is 
created it should be provided that the judges sitting therein 


pose superior to any which now exists. 


shall have more than merely legal qualifications; they 
should have some familiarity with scientific and technical 
subjects. 

Every inventor, every manufacturer and indeed every- 
one who makes use of any patented article must be inter- 
ested in having the present condition of affairs improved 
by the creation of such a court, and should make some 
effort to let our legislators know the sentiment which exists 
in technical and manufacturing circles. It would be highly 
desirable if, at the same time that such a court is created, 
means could be taken to expedite the hearing and decision 
of all patent cases, many of which in the past have dragged 
along for an almost interminable period. 
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THE PLACING OF STREET LAMPS. 

The prineiples which should govern the placing of 
street lamps are pretty well understood and observed by 
illuminating engineers and other technical men who are 
engaved in this branch of the profession. A great deal 
remains to be done, however, in the education of the general 
public along this line. It is frequently the case, where 
private lamps are installed upon the streets, that the work 
is done entirely without any regard to the principles which 
should govern matters of this kind. Especially with the 
new types of flaming are lamps are the offenses many and 
striking. Lamps of this character are frequently suspended 
not more than twelve or fifteen feet above the sidewalk 
with the apparent idea that the brilhaney of their illumina- 
tion will be increased by their nearness to the street. While 
this undoubtedly is the case, the most conspicuous effect 
of such lamps is the intolerable glare which they produce 
in the eyes of anyone looking in their direction. While the 
illumination is intense it does not aid vision very greatly. 

It would seem that when lamps are placed upon the 
pubhe highways, even though it be done upon individual 
initiative, the city street-lighting department should have 
power to regulate the conditions of installation and that 
all such installations should be made to conform to recog- 
nized principles of good street lighting and to the general 
scheme of lighting which may be undertaken by the city 
authorities. 

This matter should be as much subject to official 
serutiny and control as the erection of buildings or eon- 
struction of any other kind overhanging publie property. 
Too little attention has been given to this in the past, and 
it is time that some sort of official regulation should be 
undertaken to govern matters of this kind, and prevent 
Installations which are obnoxious to the public and detri- 
mental to general good results in street lighting, whether 
or not the principal object of such installations is to secure 


advertising. 


A GREAT OPPORTUNITY FOR ELECTRIC SERVICE. 

In the eurrent issue of the Review of Reviews, under 
the title of “Rushing Freight to New York,” Mr. Sylvester 
Baxter throws light upon the organization of modern fast- 
freight service in a most snegestive way, and reveals a 
transportation machine which few laymen realize exists. 
The product of this machine is a daily shift of valuable 
merchandise, much of it perishable, between Boston and 
New York, notably by fast freight whieh maintains a 
schedule close to that of the limited passenger service 
between the two cities. At every point the saving of time 
and the handling of the merehandise by efficient: mechan- 
isms are emphasized, but it is note-worthy that the first and 
last stages of the process are often effected by slow and 
costly horse haulage, which is nothing less than an anach- 


ronism in this day of high-powered apparatus. 
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If it has paid the railroad and steamshib companies to 
adopt methods of transport comparable to machine pro- 
duction on a large scale in their capacity and efficiency, 
it surely will pay the owner of trucking wagons, drays, 
delivery wagons, and other mercantile vehicles to cast the 
horse aside in favor of the electric vehicle, particularly for 
the important and voluminous service of collection and dis- 
tribution at the great terminals where the merchant delivers 
and receives goods whose value is greatly affected by the 
time element. It is simply inconceivable that the wasteful 
and cumbersome methods of horse traction can endure for 
much longer in this service, which is of suen vital impor- 
tance to the modern great city. Economic necessity presses 
upon the shipper and consignee for the saving of every 
possible hour in the transit of perishable goods from ware- 
house to consumer. The electric vehicle stands at the door 
of modern trade ready and capable of handling this termi- 
nal collection and distribution incomparably better than 
will ever be possible with mere animal power. Its flexi- 
bility, superior accel¢ration, and ability to maintain a con- 
tinuous service must ultimately command the selection of 


shippers and econsignees alike. 


EXTENDING AMERICAN FOREIGN TRADE. 

An inspection of the catalog of exhibitors at the Inter- 
national Exposition which has been held during the present 
year at Buenos Ayres, reveals the fact that American prod- 
ucts have received very little attention and are principally 
conspicuous by their absence, The almost unlimited oppor- 
tunities in the way of undeveloped markets which exist in 
South America seem to be very largely disregarded by 
our American manufacturers and exporters. 

The countries of South America are pre-eminently 
consumers, so far as manufactured articles are concerned, 
and the important markets in this territory should be more 
persistently cultivated by the manufacturers of this coun- 
try than has been done in the past. Electrical manufac- 
turers are among those who have been neglecting their 
opportunities in this respect. A large part of the electrical 
machinery used in South America is imported from Europe 
and undoubtedly a large part of this trade could be secured 
in this country if the proper efforts were made. At the 
exposition above mentioned, which celebrated the centen- 
nial of the existence of the Argentine Republic, only very 
few American exhibits were to be seen and most of these 
were plaeed, not by the home office, but by foreign agents. 
Among these few there were but two or three which con- 
sisted of electrical products. If the eleetrieal manufac- 
turers of this country wish to develop their foreign trade 
it is high time that they made some effort to put their 
product before the consumers of South America. An oppor- 
tunity of this kind is afforded by the National Exposition 


Which is to be held in Cuba next month. 
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MORE TROUBLE FOR CHICAGO RAILWAYS. 

Chicago street railway passengers are once more in a 
turmoil through a new situation which came about at mid- 
night of December 27. It appears that the Chicago Rail- 
ways Company foreclosed the bonds of the Consolidated 
Traction Company, which was in the hands of a receiver, 
because of a default in the payment of interest. The prop- 
erty of the Consolidated Company was sold to an outsider, 
who immediately resold all the lines of the Consolidated 
Company within the city limits to the Clieago Railways 
Company, and the remainder of the property which he 
bought from the Consolidated to a brand new concern, the 
County Traction Company. 

It is vehemently announced on the part of the Chicago 
Railways that there is absolutely no physical or financial 
connection between the two companies. Residents living 
along the northern and western borders of the city of Chi- 
cago were compelled to alight, change cars and pay an extra 
nickel, all of which has been stoutly protested and the air 
is full of villification and strenuous objection. 

The new company demands franchises immediately from 
the surrounding townships and asserts, it is understood, 
that unless these are given upon a reasonable and propitious 
basis they will tear up the tracks, scrap the equipment and 
leave the out-of-town people without communication into the 
eity. 

A freak of the situation is revealed in the fact that in 
one part of the city the south bound track is within the city 
limits, while the north bound track is without, and in an- 
other the north bound track is within the city limits and the 
south bound without, making it necessary, if service is main- 
tained by the Chicago Railways Company, to utilize a sin- 
gle stretch of track for operating in both directions. 


a re en c 


REMOTE-CONTROL SWITCHBOARDS. 

The multiplication of power users in both central-sta- 
tion and isolated-plant service has led to great concentration 
of generating capacity in power-house and substation instal- 
lations, and has consequently increased the cost of the 
Switchboard equipment in proportion to that of the other 
features of the plant. By some plant owners, therefore, the 
selection of remote-control apparatus has been put aside 
without a full realization of the labor-saving possibilities 
of such equipment and its value in times of emergency. In 
a recent shop installation no less than forty-three panels are 
required in the switchboard gallery to control the output of 


the plant, and the operator is obliged to walk nearly 100 


feet in order to reach the circuit breakers, ammeters, 


Switches and other mechanism connected with the handling | 


of the service. With remote control the switehes could have 
been massed in tiers of fire-proof compartments outside the 
operating room, and all indicating, recording and manual 
Switching equipment brought into a much smaller space. In 


ELECTRICAL REVIEW AND WESTERN ELECTRICIAN 1321 


one case where remote control was installed the operator 
Was permitted to stand in the center of a main switchboard 
only 19 feet long overall, and without moving over 8.5 feet 
in either direction to handle 17 high-voltage alternating- 
current circuits distributing a total of 40;000 kilowatts. In 
another plant a board 75 feet long, using manually operated — 
switches, was changed over into an installation handled by 
solenoid-operated, remote-control oil switehes, with the 
result that the total length was cut down to 30 feet, and the 
equipment was easily handled by one man. 
THE PLACING OF RESIDENCE METERS. 

While every central-station company realizes the in- 
convenience and expense of reading mcters, as now placed 
in private residences, very little, if any, attention has been 
given to the matter, although decided progress: has been 
made in meter -wiring, street wiring, etc. 

Meters in private residences are, in the majority of 
cases, placed in some out-of-the-way place such as in the 
cellar, where the customer has every chance to tamper with 
them, or where the light is usually bad; or in a dingy attic, 
making it necessary for the meter reader to climb several 
flights of stairs. It frequently happens that the meter reader 
is compelled to wait ten or fifteen minutes before being ad- 
mitted to the house, for various reasons. 

It is obvious that by placing a meter under a porch or 
under the roof of the back stoop, protected from the ele- 
ments, a meter reader can read three times as many meters 
a day; he never has to make a second call; never disturbs 
the inmates of the house, or wastes time listening to gossip, 
and always has a good light to read by. 

The report of a successful installation of meters out- 
side of houses in Canada, where climatic conditions are se- 
vere, seems to indicate that no trouble is to be encountered 
in that direction. Another installation, in the United States, 
has been in successful operation for two years. In this case 
meters of the glass-covered type were used and they were 
usually installed on the rear porches or under front veran- 
das. 

It seems that in future installations, contral-station com- 


panies should investigate the matter of placing meters out- 


side of the customers’ premises with a view to eliminating 


the trouble and expense now encountered. r 


THE INDEX FOR VOLUME LVII. 


With the present issue the index to articles in the cur- 
rent volume, No. 57, July 2 to December 31, inclusive, is 
being distributed. Every effort has been made to render 
the discovery of any item or article, through subject and 
topical cross-indexing, easy. It is urged that the index that 
is received with this issue be preserved, as it is not possible 


for the publishers to mect requests for additional copies. 
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Meeting of the Philadelphia Electric 
Company Section. 

The regular meeting of the Philadel- 
phia Electric Company Section, Natural 
Electric Light Association, was held on 
December 19, in the assembly room of 
the Philadelphia Electric Company 
Building. There were in attendance 
125 members and guests. The various 
committees submitted reports, but of 
chief interest were the reports of the 
Committee on the Awarding of Prizes 
and Membership. Early in the season 
the Executive Committee offered a 
prize of five dollars to the member se- 
curing the greatest number of addi- 
tional members, before Deeember 15. 
The Membership Committee reported 
110 new members, twenty-eight of 
which were secured by W. H. Donley, 
and seventeen by J. J. Sessinger. Mr. 
Donley was awarded the prize, and 
honorable mention was made of the 
splendid work done by Mr. Sessinger. 

The Committee on the Awarding of 
Prizes announced a first prize of $5.00 
to J. B. Seaman, and a second prize 
of $3.00 to W. L. Christ. 

The winning suggestion applied to 
the Meter Department, and suggested 
the advisability of having all makes of 
meters standardized in so far as the 
location of the service and house ter- 
minals go; also suggested the advis- 
ability of a standard coloring for ter- 
minals in order to facilitate their con- 
nection. 

The second suggestion concerned the 
enclosing, with each receipted bill, sent 
out by the Company to its consumers, 
a slip expressing the thanks of the Com- 
pany for the remittance sent and invit- 
ing continued patronage, also suggest- 
ing the possibility of printing thereon 
a small advertisement, the thought be- 
ing that such a slip would aid in main- 
taining cordial relations between the 
consumer and the Company. 

The revised constitution, as presented 
by a special committee, was unanimous- 
ly approved. The main change covered 
the formation of departmental 
branches, in which special work of 
the Company could be studied. There 
are already three branches formed: 
(1) The Meter Department; (2) The 
Accounting Department; (3) The 
Commercial Department. It is hoped 
by the formation of such branches to 
interest every employee of the Phila- 
delphia Eleetrie Company, in his own 
departmental work, and to confine the 
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discussions at the section meetings to 
general topies. 

The papers of the evening were, 
‘“Business Getting’’ by J. E. Dougher- 
ty, and ‘‘Refrigeration’’ by R. L. 
Lloyd. 

The paper on ‘‘Business Getting” 
was a thorough analysis of the work 
of the solicitor, citing many experi- 
ences of the writer and showing that 
in some cases it required years to se- 


eure the business of a prospect. The 


paper was illustrated with lantern 
slides showing locations in which gas 
ares had been displaced by tungsten 
installations, each of which was an- 
alyzed. The paper was enthusiastieal- 
ly received and provoked considerable 
discussion. 

Mr. Lloyd's paper on ‘* Refrigera- 
tion” was practically a history of the 
industry, it being pointed out that in 
Philadelphia there are more refriger- 
ating machines electrically operated 
than in any other city in the United 
States. The various methods of re- 
frigeration were described. The first 
cost of the machinery and the main- 
tenance cost were estimated and a 
number of lantern slides illustrating 
various installations throughout the 
city were thrown on the screen. These 
illustrations showed installations in 
florists’ shops, drug stores, ice-cream 
manufactories, restaurants, office 
buildings, ete. The paper proved most 
interesting, showing decisively the 
numerous possibilities in this line of 
work. A vote of thanks was tendered 
each speaker. 

It was announced that Dr. Spitska 
would address the next regular meet- 
ing, which will be held on January 16, 
1911, the subject being ‘‘The Effects of 
Electricity on the Human Body.” 


/——_-__»-»—___ 


New York Section, Electrochemical So- 
ciety. 

The New York Section of the Ameri- 
ean Eleetrochemical Society held a meet- 
ing on December 16 at the Chemists’ 
Club. Dr. Sperry presided. Pauers were 
presented by E. F. Roeber, on ‘‘The 
Fixation of Atmospherie Nitrogen,’’ and 
by Mr. Claneey on ‘‘The Cyanide Proc- 
ess in Gold Metallurey.’’ 

The meeting in January will be devot- 
ed to “Steel Furnaces.”’ 

The annual meeting of the national 
society will be held at the Chemists’ 
Chib, New York City in April, 1911. 
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The Electrical Club of New York. 

The committee appointed to wind up 
the affairs of the Electrical Club of 
New York has reported to the member- 
ship and there has been returned to 
each member a check for $11.56, being 
the proportionate share of the net as- 
sets of the Club. This committee is 
deserving of praise and congratulation 
for the energetic work it has done and 
the very satisfactory results which 
have been achieved. The committce 
consisted of A. L. Miller, of the John 
A. Roebling’s Sons Company; A. S. De 
Veau, of the DeVeau Telephone Manu- 
facturing Company, and B. H. Ellis, of 
the Manhattan Electrical Supply Com- 
pany. 

The above committee was appointed 
by the Board of Governors some time 
ago, When it was decided to discon- 
tinue the Club feature. The Board 
worked valiantly for the success of the 
Club, but its efforts were vain because 
it seemed impossible to get enough peo- 
ple in the trade to support the propo- 
sition. When it was discovered that 
it seemed impossible of success the gov- 
ernors wisely decided to discontinue 
it, to avoid imposing too heavy a bur- 
den on those members who had re- 
mained faithful. The board was com- 
posed as follows: J. P. Hall, presi- 
dent; A. S. DeVeau, vice-president; H. 
H. Condit, secretary ; B. H. Ellis, treas- 
urer; J. H. Kershaw, C. A. Dunlavy, A. 
A. Pope, B. M. Downs, A. H. Cross. 

———~>---_-___. 
First Trolley Line for Panama. 

The War Department granted, a 
short time ago, permission to construct 
the first electric railway to operate in 
the Canal Zone. This railway system 
is to run between Panama City in the 
Republie of Panama, and La Boca in 
the Canal Zone. The road will also 
touch Senecas, the Hotel Tivoli and the 
Ancon Hospital grounds in the Canal 
Zone. 

<6 «-¢-___—_ 
Annual Meeting of New England Sec- 
tion. 

The second annual meeting and con- 
vention of the New England Section, 
National Electrice Light Association, will 
be held in the American House in Bos- 
ton, Wednesday and Thursday, Mareh 
15 and 16, 1911. 

The first session will open at one 
o'clock Wednesday afternoon, and there 
will be a banquet, which is to be held 
on Thursday evening. 
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P. W. Sothman. 

The present is the day of water- 
power development. In connection 
with this utilization of water power 
has come the necessity for the build- 
ing of a large number of high-tension 
transmission lines. The development 
oť high-tension transmission of electri- 
cal power, af all the details incident 
thereto and of the hydroelectric plants 
which are used for the generation of 
current has developed what may be 
almost regarded as a separate branch 
of engineering. The subject 
of this sketch, while most 
eminent in this line of work, 
cannot, however, be regard- 
ed as a specialist in this line 
alone, as his work has been 
broad and has involved both 
the manufacture of electri- 
cal machinery and the oper- 
ation of large power plants. 

Peter William Sothman 
was born in Haderselv, Den- 
mark, in 1870. His early 
training included service in 
the navy and an apprentice- 
ship in Hamburg shops. 
Later he attended the tech- 
nical school in Charlotten- 
burg, Germany, where he 
took a course in electrical 
engineering. Mr. Sothman 
then worked for several 
years in the laboratories of 
Siemens & Halske, and later 
served as a director of the 
Allgemeine Elektricitits Ge- 
sellschaft. 

In 1894 he constructed and 
operated a high-tension 
transmission line in Grün- 
berg, Silesia. This line oper- 
ated at 25,000 volts, which 
at that time was considered 
high. Mr. Sothman has also 
had charge of the power plant and dis- 
tribution system in Strasburg, Ger- 
many, which served ninety-seven mu- 
nicipalities from that center. He has 
Operated large power plants at Johan- 
nesburg, South Africa, and at various 
places in Russia.. 

Mr. Sothman is now chief engineer 
of the Hydro-Electrie Commission of 
Ontario. This body is a Government 
commission which has had charge of 
the construction and operation of trans- 
mission lines for supplying a number of 
Canadian municipalities with power 
from Niagara Falls. This transmission 


line, which operates at 110,000 volts, is 
described on other pages of this issue. 
While the voltage involved is not the 
highest that has been used, it is among 
the highest and has required high engi- 
neering ability and thorough knowl- 
edge of the subject for its successful 
completion. To the high integrity, the 
executive capacity and the technical 
ability of Mr. Sothman is largely due 
the successful completion of this Gov- 
ernment project, which might easily 
have been ruined by an administration 


P. W. SOTHMAN, 
Chief Engineer, Ontario Hydro-Electric Commission. 


tainted with political influences. By 
his lectures in various parts of Canada, 
Mr. Sothman has quickened the inter- 
est of the public in the engineering 
side of this vast work, and has done 
much to educate it in electrical mat- 
ters. 

Mr. Sothman is a member of the 
American Institute of Electrical Engi- 
neers, of the Canadian Society of Civil 
Engineers, and of the Institution of 
Electrical Engineers of Great Britain, 
and takes an active interest in their 
work and that of many other engi- 
neering societies. 
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The Dielectric Constant of Ice. 
Experiments to determine the dielec- 
tric constant of ice have been de- 
scribed by Phillips Thomas in The Physi- 
cal Review. Below minus 130 degrees 
centigrade, ice acts as an insulator and 
no trouble is experienced in making 
measurements. The value found at the 
temperature of liquid air, 3.0, agrees 
with the determination of Dewar and 
Fleming. The method adopted at 
higher temperatures was to connect the 
capacity in series with a variable re- 
sistance and read the simul- 
taneous voltages at the ter- 
minals of each by two Dole- 
zalek electrometers, using 
alternating current. Sinu- 
soidal electromotive force of 

150 volts was used, the fre- 

quency being variable be- 

tween 20 and 80 eycles. 

The dielectric constant at 
minus two degrees is about 
94. It imereases with de- 
creasing temperature, reach- 
ing a maximum between mi- 
nus 18 and minus 130 de- 
grees centigrade. 

Daue a 
` Plan Big Water-Power Plant. 

The charter sought by the 
Twenty Miles Falls Power 
Company of Montpelier, Vt., 
from the Vermont Legislature 
to put in a large water de- 
velopment on the Connecti- 
cut River north of Brattle- 
boro, and in many respects 
greater than the one at that 
point, is being considered hy 
the Committee on Corpora- 
tion. 

The Company asks for the 
right of eminent domain in 
the development of the prop- 
osition and the securing of 

riparian privileges. The dam will be 
250 feet high, 500 feet long and have 
wings of 2,000 feet, forming a massive 
lake for storage purposes, inundating 
farms, causing the removing of farm 
houses, two or three cemeteries, school 
houses, ete. 

The cost of the undertaking is esti- 
mated between $3,000,000 and $4,000,- 
000. The dam will be located on the 
Connecticut above the mouth of the 
Passumpsie River. A horsepower de- 
velopment of 26,000 for twenty-four 
hours is figured on for the initial un- 
dertaking. 
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Wisconsin Electrical Association. 

A tentative programme for the an- 
nual convention of the Wisconsin Elec- 
trical Association, which is to be held 
in the Hotel Pfister, Milwaukee, Wis., 
January 18 and 19, has been announced. 

The following subjects have been pro- 
posed for discussion: ‘‘ Publicity Cam- 
paign,” with a paper by Ernest Gon- 
zenbach, of Sheboygan; ‘‘Some Prin- 
ciples Established by the Wisconsin 
Railroad Commission,’’ with address 
by Edwin S. Mack; ‘‘Electrie Meter 
Testing,” with a paper by A. J. Goed- 
jen, of the Milwaukee Electric Railway 
& Light Company; ‘‘Ornamental Street 
Jaghting:’’ “Insurance,” with discussion 
on rates and risks; ‘‘Electrie Railway 
Repair Shop Practice.” with a paper hy 
W. J. Kelsh, of the Eastern Wisconsin 
Railway & Light Company; ‘‘Trans- 
formers and Their Proper Arrange- 
ment,’ and ‘‘Storeroom and Store Rec- 
ords.’’ 

The president of the Association is 
Clement C. Smith, of Milwaukee, and 
John N. Allen, of Lake Geneva, Wis., 
is secretary, 

— eo .. 

Electrical Engineering at the Massa- 
chusetts Institute of Technology. 
The progress of the graduate elec- 

trical engineering work at the Massa- 

chusetts Institute of Technology is in- 
dicated by the number of students who 
are candidates for Master's and Doe- 
tor’s degrees, which number is now 
greater than last vear. The number of 
students in the undergraduate course 
in electrical engineering is also steadily 

Increasing so that additional teaching 

staff is being added to the eorps of 

laboratory instruction. 

Various lines of research are being 
carried on in the department mostly 
under the direction of Professors Pen- 
der and Wickenden. Some of these re- 
late to the effects of heat treatment on 
the magnetic qualities of silicon iron. 
certain transient phenomena that may 
occur in long electrie circuits, the effect 
of high frequencies on the permeability 
of iron, the effective resistanee and re- 
actance of steel rails when conveying 
alternating currents, the selective ac- 
tion of spark-gap lightning arresters 
with respect to frequency, the reflec- 
tion of light from walls and eeilings, 
the disruptive strength of rubber-insu- 
lated coatings on wires, ete. Certain 
of these are continuations of work 
started last year, and researehes in 


each will be carried on as may be con- 


venient and needful to get knowledge 
of the phenomena under investigation. 

The subject of illumination and pho- 
tometry has been added to the subjects 
taught in the electrical engineering de- 
partment. This is treated from the 
standpoint of what is generally called 
illuminating engineering and is made 
an optional study. The instruction is 
by lectures, recitations and laboratory 
work under the direction of Professor 
Wickenden. 

See rg eee em 
Chicago Traction Situation Clears and 
Then Gets into New Tangles. 

The Chieago Railways Company was 
taken from the hands of its receivers 
on December 27 and restored to its 
stockholders. The receivers were dis- 
charged and the claims of the West- 
inghouse Electric & Manufacturing 
Company and of other creditors were 
adjusted. This action was taken by 
Judge Peter S. Grasseup in the United 
States Circuit Court at Chicago. 

On the same day Andrew Cooke, who 
on November 30 bought up the prop- 
erties of the Chicago Consolidated 
Traction Company at foreclosure sale, 
sold all that part of the Consolidated 
system within the city limits to the 
Chicago Railways Company in accord- 
ance with the reorganization plan and 
the enabling ordinance recently passed 
by the City Council. The remaining 
portions of the old Consolidated system 
were sold on December 27 also to the 
newly organized County Traction Com- 
pany. 

As the court orders authorizing these 
sales went into effeet at midnight of 
December 27, and as the Chieago Rail- 
ways and the County Traction com- 
panies are independent, an attempt was 
made to charge an extra fare at the 
city limits on the seven old Consoli- 
dated lines that run into the western 
and northern suburbs. 

The patrons of these lines have for 
nearly a score of vears enjoyed a ride 
to the center of the city on one fare 
and naturally rebelled at this innova- 
tion, Several riots resulted. It is safe 
to say that a more cordial feeling 
would have resulted if the companies 
had taken the publie into their confi- 
dence and made clear why the extra 
fare was necessary, instead of dras- 
tically putting the new order into ef- 
feet without notice. What the outeome 
of this new fight will be it is hard to 
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say, but it serves to cloud what would 
otherwise be an important epoch in the 
Chicago traction situation, namely, the 
placing of all surface traction lines 
within the citv limits under the terms 
of the most advanced traction ordi- 
nances of the times. 


—_ eer 


A Preventative of Boiler Corrosion. 


The use of zinc and tin has been sug- 
gested as a means of preventing boiler 
corrosion, according to the following 
method: An iron rod coated with tin 
and supporting zine rings is tightly 
bolted to the inside of the boiler shell, 
the zine being replaced as corroded. 
The tin by its over-voltage effect is al- 
ways kept clean and consequently in- 
sures the good electrical contact neces- 
sary, 


—eo 


Exports of Electrical Machinery. 


Exports of electrical machinery from 
the United States had a value of $600,- 
000 during November, as compared 
with $500,000 for November of last 
year. The value of electrical machin- 
ery exported during the eleven months 
ending with November of this year was 
$6,900,000, while the figure for the 
same period of last vear was $5,500,- 
000. 


— eoo 


Advertising in Latin America. 


The office of the Pan-American Unign 
in Washington has prepared a list of 
advertising rates in newspapers and 
magazines of Latin America, which will 
be useful to those manufacturers and 
exporters who are seeking to extend 
trade in South America. 


— eo 


An Electric Lifebuoy. 

An electrice lifebuoy which was de- 
seribed in The Electrical Times is fitted 
with smal metallic-filament lamps 
lighted by sealed bichromate batteries. 
In every position of the lifebuoy ex- 
cept one, in which the buoy hangs 
when not in use, the batteries are in 
operation and the lights ht. 


— eoe 


Chicago Electric Club. 

At the meeting of the Chicago Elec- 
trie Club on Wednesday, December 21, 
Captain Oliver D. Steele of the Illinois 
National Guard, delivered a very inter- 
esting address on the subject of ‘‘The 
Ihnois National Guard.’ The address 
was non-electrical, 
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The Ontario Hydroelectric System. 


Generation, Transmission and Distribution of Electrical Energy in Ontario. 


The slogan of ‘‘cheap electrical en- 
ergy’’ taken up by a number of promi- 
nent manufacturers and municipalities 
in the province of Ontario, early in 
1900, was the actual beginning of what 
is now considered one of the most com- 
prehensive and noteworthy electricity- 
supply systems in operation. 

In the spring of 1900 the first con- 
crete step in line with the growing sen- 


1 Ny 


~~ 
~ 
. 


of Ontario and as a result of this re- 
port numerous conferences and meet- 
ings between manufacturers, who had 
subsequently formed an association, 


and the Government were held. 


It was not until 1906, however, that 
final action was taken in the form of a 
law passed by the Provincial Legisla- 
ture appointing a ‘‘Hydro-Electric 
Power Commission.’’ This commission 


power available for sale, the Commis- 
sion, instead of building a generating 
plant, awarded a contract for power to 
the Ontario Power Company, the Gov- 
ernment undertaking the transmission 
of the same to the different municipal- 
ities, who in turn would distribute it 
to the citizens. 

Under the conditions of the agree- 
ment between the Ontario Power Com- 


INTERIOR OF DUNDAS INTERSWITCHING STATION, ONTARIO HYDROELECTRIC COMMISSIONS’ SYSTEM. 


timent of some form of Government 
control of Niagara power for Ontario 
was taken in the appointment of a com- 
mittee by the Toronto Board of Trade 
to formulate some plan by which the 
Government, through a commission, 
should undertake the transmission of 
electrical energy to the municipalities 
desiring power. 

The report submitted by this com- 
mittee pointed out the feasibility of 
having the Government supply elec- 
tricity from Niagara to the province 


was invested with all the powers neces- 
sary to control the rates to be charged 
for light and power by various com- 
panies utilizing water powers in the 
province, to build and construct all 
necessary works, and to take such steps 
as would place electrical energy for 
power and light within reach of the 
greatest possible number of people. 

In view of the fact that there were 
already a number of companies with 
generating plants at the Falls, on the 
Canadian side, having quantities of 


pany and the Commission the former 
binds itself to deliver to the Commis- 
sion any quantity of power up to 100,- 
000 horsepower, due notice being given 
of any additional requirement. The 
Commission agrees to purchase exclu- 
sively from the Ontario Power Com- 
pany up to 30,000 horsepower, but 
leaves itself free to purchase elsewhere 
one-half of any additional requirements 
up to the 100,000-horsepower mark. 
Above this amount the Commission is 
at liberty to buy in the open market. 
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The price of power, which is deliv- 
ered from the generators at 12,000 
volts, is $9.40 per horsepower per an- 
num, but when the amount reserved 
by the Commission shall amount to 
25,000 horsepower or more, the price is 
$9.00 per horsepower per annum. The 
Commission binds itself to pay for 
seventy-five per cent of the power or- 
dered to be held in reserve for its use, 
whether used or not. When the great- 
est amount of power taken for any con- 


VIEW OF CIRCUIT-BREAKERS, TORONTO STATION, 


secutive twenty minutes, during any 
month, shall exceed seventy-five per 
cent of the amount being held in re- 
serve at that time, the Commission 
shall pay for the greater amount dur- 
ing that month. 

The agreement entered into between 
the Commission and the municipalities 
binds the former to transmit the re- 
quired quantities of power to the boun- 
dary line of the various municipalities 
and turn it over at 13.200 volts. The 
eost of energy to any municipality will 
vary with conditions, the amount de- 
pending on the total amount of power 
consumed by all of the towns, the 


amount consumed locally, proximity to 
the source of supply and proximity to 
other consumers. 

GENERATION. 

The generating station of the Onta- 
rio Power Company is located at Ni- 
agara Falls, on the Canadian side. The 
total drop in the Niagara River in its 
course of thirty miles between Lake 
Erie and Lake Ontario is 326 feet. The 
greatest depth of the river immediately 
below the falls is about 192 feet. It 
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is estimated that an average of 222,400 
cubic feet of water pass over the falls 
each second. 

At the headworks of the Ontario 
Power Company the river is 3,400 feet 
wide, and flowing at an average veloc- 
ity of about eight feet per second. The 
intake, constructed of reinforced con- 
crete, is nearly 600 feet long and is di- 
vided into twenty-five bays. The con- 
crete curtain which deflects the surface 
current extends nine feet into the wa- 
ter. Through these bays water is ad- 
mitted to the outer forebay, with an 
entering velocity of five feet per sec- 
ond. Provision is made for inserting 
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stop logs into each of the twenty-five 
openings in order to regulate the flow 
of water. 

The outer forebay, having an area of 
eight acres and a depth ranging from 
fifteen to twenty feet, is bounded on 
its down-stream side by a submerged 
wall or dam, over which a large part 
of the water which enters the forebay 
is returned to the upper rapids, bear- 
ing with it such ice and debris as suc- 
ceed in passing the intake curtain. 


CHOKE COILS AND OIL SWITCHES, BERLIN STATION. 


The screen house is 320 feet long, 
built of reinforced concrete. The wa- 
ter at the screen house is twenty feet 
deep. A five-foot concrete curtain ad- 
mits only deep water through the 
screens to the inner forebay. 

The gate house, similar in construc- 
tion to the screen house, is 120 fect 
long and divided into six bays, two for 
each main conduit. 

Up to the present year water has 
been supplied to the turbines through 
one eighteen-foot diameter circular 
steel pipe. which runs underground, 
along the hank of the river to the in- 
take, 6.300 feet up stream. This pipe 
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has carried sufficient water to operate 
six generators with a combined capac- 
ity of about 66,000 horsepower. Dur- 
ing the last year, however, the de- 
mands of the Hydroelectric Commis- 
sion haye been anticipated and the 
doubling of this original capacity is 
now well advanced. A second water 
pipe of such a size as to be equivalent 
to a circular eighteen-foot diameter 
tube has been constructed. 

The ultimate generating equipment 
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three-phase, twenty-five-cycle current 
at a pressure of 12,000 volts. Three of 
the generators are of 10,000-horsepower 
size, four of 12,000 horsepower and 
three of 12,500-horsepower size. 

Seven of the ten main generators in- 
stailed in the plant of the Ontario 
Power Company are of the Westing- 
house Electric & Manufacturing Com- 
pany’s manufacture and three of Gen- 
eral Electric manufacture. 

The governors for the first seven 
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of the power plant will comprise ten 
main units. Six of these have been op- 
erating for some time and the remain- 
ing three are at present being installed. 

The turbines are all of the inward- 
flow, horizontal twin type, with a ca- 
pacity of 12,000 horsepower each, nor- 
mal, under a head of 175 feet. 

The generators are all of the hori- 
Zontal-shaft type and operate at 187 
revolutions per minute, generating 


units are three of Voith and four Lom- 
bard manufacture. The new govern- 
ors are also of Voith manufacture. 
They are of the relay type, operated 
by oil under pressure. In principle 


they consist of fly balls driven from the 


turbine shaft, which actuate a small 
regulating valve which in turn con- 
trols a main valve, admitting oil to 
either end of a cylinder whose piston 
actuates the turbine gates. 
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The exciters are 375-kilowatt West- 
inghouse direct-current 250-volt gener- 
ators direct connected to Stillwell- 
Bierce turbines, located on the gallery 
overlooking the turbine floor, and sup- 
plied with water through thirty-inch 
penstocks that connect with the main 
conduit through the cable tunnel. Each 
of the two exciters has capacity to 
supply the fields of six generators. 

The exciter and generator rheostats, 
as well as the governors and field 
switches are controlled either locally 
or from the control room in the dis- 
tributing station. 

The Ontario Power Company’s gen- 
erators are connected with the Hydro- 
electric. Commission’s transforming sta- 
tion by an underground conduit sys- 
tem some 2,500 feet in length. Distrib- 


: uted over this distance there are eight 


manholes. Through these conduits the 
current is carried by six high-tension 
three-phase cables. 

The 12,000-volt current generated by 
the Ontario Power Company is first 
passed through a group of oil switches, 
with the proper automatic cut-out de- 
vices, which are located in the gener- 
ating room. Leaving these oil switches 
the current is transmitted, through the 
cables mentioned above, to the Com- 


‘mission’s step-up transformer house, 


where it again passes through oil cir- 
cult-breakers. These are equipped 
with overload relays so that in case 
anything should happen behind these 
switches they will cut out before the 
switches in the Ontario Company’s 
plant. 

From the 12,000-volt switches the 
current is brought to the main busbars 
and through a second bank of oil cir- 
cuit-breakers to the step-up transform- 
ers. The present equipment of trans- 
formers comprises nine 3,000-kilovolt- 
ampere single-phase Westinghouse 
transformers, which are so arranged 
that the voltage on the high-tension 
side can be increased by about twenty 
per cent above 110,000 volts. From 
the high-tension side of the transform- 
ers the current is transmitted through 
disconnecting switches, and high-ten- 
sion oil switches to the 110,000-volt 
busbars. From these busbars the cur- 
rent passes again through oil circuit- 
breakers on to the transmission line 
within the building. 

For lightning protection two sets of 
electrolytic lightning arresters for the 
110,000-volt lines are installed, of the 
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outdoor type, the aluminum plates be- 


ing inclosed in large oil-filled tanks. 


The combination horn gap and discon- 
necting switches are mounted on struc- 
tural steel supports. 

The control of the 12,000-yolt cir- 
cuits from the generating station to 
the low-tension side of the transform- 
ers is accomplished by nine Westing- 
house automatic circuit-breakers 
mounted in brick compartments and so 
designed that gravity tends to open the 
switch. 

TRANSMISSION. 

At present twenty-two municipalities 
have contracted for energy from the 
Hydroelectric Commission and requests 
have also been made by a number of 
towns west of St. Thomas. The city of 
Windsor has also made a request for a 
large amount of hydroelectric power, 
some to be transmitted to Detroit. The 
municipalities taking power at present, 
however, include Guelph, Preston, Ber- 
lin. Stratford, St. Marys, Woodstock, 
London, St. Thomas, Port Credit, and 
Toronto. Contracts have also been 
made with Galt, Waterloo, Ingersoll, 
Hespeler, New Hamburg, Hamilton, 
Weston, Brampton, Mitchell, Seaforth, 
Tilsonburg and Norwich. 

The trunk line which runs from Ni- 
agara Falls to Dundas is carried on 
steel towers which are placed about 
900 feet apart and have an average 
height of 65.6 feet. The cables are 
all of aluminum and have a tensile 
strength of 27,000 pounds to the square 
inch. All insulators are one-piece sus- 
pension insulators and have a diameter 
of about 10.5 inches. Eight of these 
one-piece sections are used for the sus- 
pension type insulator, whereas ten 
sections are used for making up a 
strain insulator. 

Metal towers are used throughout the 
entire transmission system. About 
3,000 towers will be required for the 
283 miles; an average of ten to the 
mile. Special towers have been de- 
signed and constructed for long spans, 
turning angles and going over rivers 
and canals. The towers at the Welland 
Cana], as shown in one of the ac- 
companying illustrations, are 140 feet 
high and are of quite unusual design. 
The standard towers are sixty-five feet 
high over al]; the upper arm is 16 feet 
10 inches, the lower arm 35 feet 2 
inches in length. The conducting ca- 
bles of each circuit are nine feet apart. 
The tower base is square, seventeen 
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feet to a side and is sunk 7 feet 6 inches 
in the ground. The weight of the 
standard towers is 3,995 pounds. 

The total length of the line being 
installed at present is about 283 miles. 
Throughout this distance the pressure 
is 110,000 volts. There is a double 
transmission line, consisting of two 
sets of three cables each, carried by a 
single row of double circuit towers 
from Niagara Falls to Dundas and 
from Dundas to Toronto. The line from 
Dundas to Stratford, by the upper 
route and from Dundas to St. Thomas 
and London by the lower route is a 
single-circuit three-cable line as yet but 
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provision has been made for doubling 
the capacity of this line in that all 
towers installed on this line ar& of the 
double-circuit type. | 

The transmission lines follow, for the 
greater part of the system, a straight 
line. As a general rule paralleling a 
steam railroad has been avoided on ac- 
count of the smoke, soot, etc. 

As mentioned above the transmission 
lines west from Dundas form a com- 
plete loop. <A projected third line run- 
ning south through Simcoe, Tilson- 
burg, ete., will run all the way to St. 
Thomas and form a second complete 
loop. It is stated that shortly another 
line will join Guelph through George- 
town and Brampton with Toronto, thus 
forming a third loop. By thus looping 


Vol. 5i—No. 27 


the main lines the engineers hope to 
avoid interruptions to service at any 
point other than where the accident 
actually occurs. 

Dundas.—This substation is the hub 
of the entire system, all the lines radia- 
ting from this point to the towns 
and cities east and west. The cur- 
rent arriving from Niagara passes 
through lightning arresters, disconnect- 
ing switches, and oil circuit-breakers to 
the busbars. Two sets of busbars are in- 
stalled and connections are so arranged 
that it is possible to connect each line, 
either outgoing or incoming, to either 
or both busses. 

The Dundas station is divided into 
two parts, the interswitching station 
and step-down station. From the for- 
mer the 110,000-volt current is sent out 
in three directions: east to Toronto, by 
a double-cireuit tower line; northwest 
by west to Guelph, Preston, Berlin, 
Waterloo, Stratford, St. Marys, ete., 
by a single-circuit line; and southwest 
by west, to Woodstock, London, St. 
Thomas, ete., also by a single-circuit 
line. In the step-down station the sup- 
ply is transformed from 110,000 volts 
to 13,200 volts for local service and for 
transmission to Hamilton, six miles dis- 
tant. 

The electrical equipment of the 
Dundas station comprises four kilovolt- 
ampere water-cooled transformers for 
stepping down to 13,200 volts; six elec- 
trically-operated circuit-breakers, six 
sets of outdoor-type 110,000-volt elec- 
trolytic lightning arresters, two sets of 
13,200 lightning arresters: two switch- 
boards, control panels, ete. All equip- 
ment is of Westinghouse make. The 
interior of the interswitching station at 
Dundas is shown in one of the accom- 
panying illustrations. 

Current for the town of Hamilton is 
received at the Beach pumping station, 
at that town from Dundas at 13,200 
volts, where it is stepped down to 2,200 
volts. The town has contracted for 
1,000 horsepower which will be util- 
ized at the pumping station and the 
sewage disposal plant. 

Guelph.—Current from Dundas is 
earried by a single circuit direct to 
Guelph where it is stepped down to 
13,200 volts. Current enters and 
leaves the substation through electro- 
lytic lightning arresters, disconnecting 
switches, series relays and high-tension 
oil switches. The current which is led 
off the main conductor for the Guelph 
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supply, passes again through discon- 
necting switches, high-tension oil 
switches and choke coils before reach- 
ing the transformers where it 1s stepped 
down to 13,200 volts. It then passes 
through disconnecting switches and oil 
switches to the low-tension busbars, 
from which the supply for the station 
surface transformers as well as for the 
city of Guelph is taken. . 

The distribution system for the city 
of Guelph is divided into two sections, 
a lighting section and a power section. 
The lighting transformers are installed 
in the Commission’s substation and 
were supplied by the General Electric 
Company. 

Sixty-cycle current is employed for 
lighting circuits, there being installed 
in the Commission’s substation two mo- 
tor-generator sets comprising each, a 
600-kilovolt ampere synchronous mo- 
tor. a 300-kilovolt ampere, 62.5-cycle 
generator and a 200-kilowatt railway 
generator. 

The power system consists of two 
13,200-volt feeders connecting the Com- 
mission’s station and the City, and four 
small distributing stations. One of 
these stations is larger than the other 
three and acts as the hub of the local 
svstem. 

The two feed lines enter this larger 
substation on to what is practically two 
main busbars. From these busbars part 
of the current passes direct through 
13,200/575-volt transformers for power 
distribution in the immediate vicinity, 
while from the same busbars three out- 
going 13,200 lines supply the remaining 
small substations at more distant points 
of the city. The four transformer 
houses are all built of concrete and 
contain, each, two 225-kilovolt ampere, 
13,200/575-volt, three-phase, twenty-five- 
eyele transformers. 
aries of these transformers power is led 
off to the various factories. The small 
transformers were supplied by the Cana; 
dian General Electric Company. 

Preston—From the Guelph substa- 
tion the high-tension line next passes 
to Preston. The arrangements for the 
leading in and out of the main current 
are the same here as at Guelph. The 
conductors carrying the supply for this 
district, after leaving the main line, 
_ pass through oil switches and choke 
coils before reaching the transformers 
Where the pressure is reduced, this time 
to 6,600 volts. Passing out of the trans- 
former the current is again led through 


From the second- 


ee OOOO a — su + eS 


ELECTRICAL REVIEW AND WESTERN ELECTRICIAN 


disconnecting switches and oil switches 
on to the low tention busbars. 

From the low tension busses lines are 
led out of this station to Preston, for 
local distribution, and to Galt and Hes- 
peler, each about three miles distant, 
though in opposite directions. The 
current is first passed through discon- 
necting switches, oil switches and 
choke coils in each case. 

Preston is installing three transform- 
ers of 150-kilowatt capacity for chang- 
ing from sixty cycle to twenty-five cy- 
cle current. The street-lighting system 
will consist of tungsten-filament lamps 
throughout. 

Berlin.—This town was the first to 
use current from the Commission’s 
lines. The Berlin substation is iden- 


tieal with that of Preston with the ex- 
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ception that the current is stepped 
down to 13,200 volts instead of 6,600. 
Like Preston there are three lines lead- 
ing off the low-tension busbars, one to 
Berlin, locally, and one each to New 
Hamburg, twelve miles distant, and 
Wateroo two miles distant. 

The 13,200-volt line which conducts 
current from the Commission’s substa- 
tion to the Berlin distributing station 
is composed of two separate lines of 


` stranded aluminum which are connec- 


ted to a set of busbars running the 
length of the station. 

To convert the current to twenty-five 
cycle frequency there is installed one 
rotary conveter of 250-kilowatts ca- 
acity to take care of the present street- 
railway load. Another rotary was in- 
stalled to take care of the direct-cur- 
rent motors and arc lamps, this one, 
also, later to be used for railway pur- 
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poses after the direct-current system 
of motors is done away with. A fre- 
quency changer was installed to take 
care of the sixty-cycle motor load and 
also to supply the lighting on the main 
street, so that in the event of Niagara 
power being off in the evening the large 
gas engine of the old plant could be 
started and the stores supplied with 
light and power. Also, the sewer farm 
pumps its sewage onto sand filter beds, 
and in the event of any long interrup- 
tion to Niagara power the sewage can 
by this arrangement be pumped by the 
gas engine and save any liability of 
damages for non-pumping. 

In New Hamburg there has been con- 

structed a substation equipped to re- 
ceive the 13,200-volt circuit from Ber- 
lin and step it down to 2,200 volts for 
local use. This town has contracted for 
power amounting to 250 horsepower. 
- Stratford—Current at Stratford is 
stepped down for local service from 
110,000 volts to 13,200 at which the city 
takes it in charge. The interior elec- 
trical equipment of the substation is 
exactly the same as is installed in the 
Guelph and Berlin substations. In- 
coming and outgoing hand-operated 
Westinghouse circuit-breakers are used 
while all other apparatus is, as before 
supplied through the Canadian Gen- 
eral Electric Company. Like Guelph, 
Preston and Berlin, all equipment is 
designed for 2,250 kilowatts, normal ca- 
pacity, there being the usual four 750- 
kilowatt transformers. 

For local distribution both alternat- 


ing and direct current will be used. 


The lighting and power feeders are 
separately controlled from a central 
station the equipment of which. com- 
prises a 13,000-volt panel and lightning 
arrester and three 13,000/2,200-volt 
transformers. There is also installed 
a motor-generator set consisting of a 
100-kilowatt direct-current generator, 
and a 130-horsepower alternating-cur- 
rent motor. This set can be belted to 
the 300 horsepower auxiliary steam 
plant, making the alternating current 
motor a generator as well, or a 5,000- 
light steam driven auxiliary in event 
of Niagara power failure. Two direct- 
current panels are to control the output 
of the motor generator, 220-volt type 
with balancer for three-wire 220-110 volt 
mains. There will be five sixteen-kilo- 
watt constant-current street-light reg- 
ulators and panels, to control 1,000 
street lights. 
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St. Marys—At St. Marys the current 
is stepped down to 13,200 volts and sup- 
plied to the city at that pressure. The 
substation equipment is identical with 
the equipment in the Guelph station. 
The town will retain all of its present 
sixty-cycle apparatus and operate it at 
its full eapacity for lighting purposes. 
All of the current for power purposes 
will have a frequency of twenty-five 
eycles. 

Woodstock. — The first substation, 
along the southern line, west of Dundas 
is Woodstock. Current is stepped 
down from 110,000 to 13,200 volts. 
The low-tension busbars supply not 
only the local requirements of the 
town of Woodstock but Ingersoll, 
Tilsonburg and Norwich. The electrical 
equipment of the Woodstock substation 
is also identical with the rest, already 
described. 

The distribution system in the town 
of Woodstock is at present three phase 
sixty cycle. A municipal plant has 
been In operation there since 1901 and 
the Commission’s substation has been 
built adjoining the original plant. In 
the service room of the Commiussion’s sta- 
tion are located three 300-kilowatt trans- 
formers for stepping down from 13,200 
to 2,300 volts. The current is then trans- 
mitted through disconnecting switches 
and duplieate cables through under- 
ground conduit to another set of discon- 
necting switches in the city power house, 
thence to the reeeiving panel of the 
twenty-five-evele  switehboard. For 
the sixtv-eyele supply there is installed 
a 350-kilovolt ampere synchronous 
motor operating a sixty-cyvele genera- 
tor. 

The apparatus in the city’s plant is 
so arranged that in the event of an 
accident to the Commission system at 
that point, the steam-driven units may 
be instantly placed in operation. 

Hydroelectric power in Woodstock 
will be used for street lighting, city 
pumping and in addition will be sup- 
plied to the numerous factories in the 
city which are already 


using elec- 

tricity. 
London.—Wires enter the London 
station from both St. Marys and 


Woodstock on to the same bushar. The 
conductors for the London supply, on 
the high-tension bus, pass 
disconnecting switehes, oil 
switches and choke coils in the trans- 
formers, where 
down to 13.200 


leaving 


through 


eurrent is 
volts. 


stepped 
Leaving the 
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low-tension busbars the lines pass 
through disconnecting switches, oil 
switches, choke coils and electrolytic 
lightning arresters before leaving the 
station. From another point on the 
high-tension bus, conductors lead off 
the current twenty miles south to St. 
Thomas, passing first through the 
usual safeguarding oil switches, dis- 
connecting switches, choke coils and 
lightning arresters. The electrical ap- 
paratus installed in the London sub- 
station is designed for a 3,750-kilowatt 
capacity normal rating. The trans- 
former equipment consists of four 1,250 
kilowatt capacity units, one being in- 
stalled for spare. 

The Commission’s substation is lo- 
cated just outside the city limits and 
transmission of power at 13,200 volts 
by means of two separate circuits is 
made to substation No. 1, which is a 
combined pumping and transformer sta- 
tion. 

Substation No. 2 is centrally located 
in the town and contains two banks 
of transformers for stepping down the 
current to 500 volts. The total capac- 
ity of this station is 1,500 kilowatts 
and the current is used exclusively in 
industrial establishments. 

Running west from substation No. 1 
for a distance of four miles is an ad- 
ditional 13,200-volt line which supplies 
current for the operation of two 3,000,- 
000-gallon pumps. 

Toronto—The current is led from 
Port. Credit along near the shore line 
of Lake Ontario to Toronto on double- 
circuit steel towers by a double line of 
aluminium eable. The construction is 
the same as on other sections of the 
system except that near Toronto it 
has been found advisable for economie 
reasons to erect the towers out in the 
lake a short distance from the shore. 
The erection of these towers is now in 
progress. The leneth of line heing so 
installed will be about two miles. 

The incoming high-tension lines pass 
through electrolytie lizhtning arrest- 
ers, disconnecting switches, choke 
eoils, oil switches and series relays, to 
the high-tension busbars. From these 
busses the current again passes dis- 
connecting switches and oil switehes 
into the transformers, which step down 
from 110,000 to 15,200 volts. From the 
low-tension side of the transformers the 
current is led on to a double set of bus- 
bars from either or both of which the 
eity may be supplied. Service transform- 
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ers of forty-five kilowatt capacity, 13,- 
200/125 volts, are also fed from the low- 
tension busbars. The Toronto substation 
equipment is designed for 7,500 kilowatt 
capacity, not taking into consideration 
overload possibilities. Two high-tension 
lines enter this station, coming direct 
from Port Credit. 

In Toronto the current is distributed 
underground from seven substations. 
In these stations current is stepped 
down from 13,200 volts to 2,200 and 
550 volts for local distribution. All 
transformers are of the ‘three-phase 
type. 
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The Engineer and Public Affairs. 


That engineers fail to take an ade- 
quate part in political activities and in 
the solution of the social and economic 
problems, is the basis of a ‘‘Criticism 
of the Engineering Schools,’’ by Prof. 
Dugald C. Jackson of Boston. The 
fault is laid in great part to the profes- 
sional schools, their courses of study, 
and the failure of their directors to 
see clearly the full function of the mod- 
ern engineer. 

‘It is an easy answer,” says Profes- 
sor Jackson, ‘‘to say that the engineers 
are too busy jn working and directing 
the economic advances of civilization 
to afford attention to the way in which 
political and civic activities are 
guided; but this answer is inadequate. 
The lawyers, the physicians, the mer- 
chants are also busily engaged in af- 
fairs of importanee, and they might 
make a similar excuse for abstaining 
from political and social activity; in 
which case, I think we must all admit, 
our forms of government would soon 
break down from want of adequately 
trained and disinterested leaders. This 
rather general failure of the engineer- 
ing graduates to keep a wide-open eye 
on the political activities of our land 
is a serious fault that must be laid at 
the door of our edueation.’’ 

“That this is a fault which may be 
corrected is apparent when one thinks 
of the number of graduates of the Poly- 
technic School in France who have not 
only become distinguished in science 
and engineering, but have also made 
strong impression on the nation’s af- 
fairs. However well a man knows the 
physical and mathematical sciences he 
cannot make the most of his abilities 
as an engineer unless he also under- 
stands the human character and the 
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trend of human progress. The study of 
historical and economic subjects is of 
an importance in the engineering curri- 
culum that rivals the study of science 
subjects; and in order that the rela- 
tions of engineering science and politi- 
cal economy to each other may be un- 
derstood and appreciated by the stu- 
dents, the study of such subjects may 
preferably be carried on side by side. 
. An industrial engineer must know the 
thought of the world, the flux of so- 
ciety, the ambitions of nations.” 

— eme 
Electric Vehicles at the Chicago Auto- 

mobile Show. 

There will be a very representative 
showing of electric pleasure and com- 
mercial cars at the Tenth Annual Na- 
tional Automobile Show to be held at 
the Coliseum, Chicago from January 
28 to February 11, 1911. The list of 
exhibitors includes practically all of the 
long established manufacturers in these 
fields and several comparatively new 
concerns that have come into the busi- 
ness within a year or two. 

This winter for the first time the 
show will extend over a period of two 
weeks. The first week will be devoted 
to the display of pleasure cars which 
will occupy all of the main floor of the 
Coliseum, the first floor and basement 
of the Coliseum Annex and the main 
floor of the First Regiment Armory. 
The manufacturers of electric carriages 
who have engaged space for this week 
are: Woods Motor Vehicle Company, 
Columbia Motor Car Company, Baker 
Motor Vehicle Company, Studebaker 
Brothers Manufacturing Company, 
Babcock Electric Carriage Company, 
Waverley Company, Anderson Carriage 
Company, Rauch & Lang Carriage Com- 
pany, Hupp-Yeats Electric Car Com- 
pany, Ohio Electric Car Company and 
Broe Electric Vehicle Company. 

All of the pleasure cars will be re- 
moved immediately after the close of 
the pleasure car show, Saturday, Feb- 
ruary 4, and on the following Monday 
the doors of the Coliseum will open for 
the first time upon a purely motor busi- 
ness wagon show. During this week 
the electric vehicles for industrial pur- 
poses built by the following companies 
will be shown side by side with the 
motor trucks, delivery wagons, ambu- 
lances, patrol wagons and machines of 
other types for special purposes: Stude- 
baker Brothers Manufacturing Com- 
pany, Waverley Company, General Ve- 
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hicle Company, Lansden Company, 
Automobile Maintenance & Manufac- 
turing Company and the Anderson 
Carriage Company. 

Visitors at the fortheoming show 
who take the trouble to inquire into 
mechanical details will find that electric 
vehicles have undergone radical im- 
provements during the last two or three 
years; in fact, there has been a steady 
growth and development in electric 
vehicles, both for pleasure and indus- 
trial uses. The closed carriage, espe- 
cially the coupé and brougham models 
with enclosed steering and control, is 
very much favored as a town car for 
winter use. Chicago probably more 
than any other city has adopted this 
style of car as particularly suited to 
local climatic and various other condi- 
tions. 

Electric trucks and delivery wagons 
have undergone improvements also and 
are today very much more efficient and 
economical machines than their prede- 
cessors of a few years ago. Notwith- 
standing the comparative inefficiency 
and small radius of action of the early 
electric trucks, a great many of them 
are still in regular daily service, giv- 
ing evidence that at the worst they 
gave better service than the horse- 
drawn trucks. In the light of the 
great mass of operating data accumu- 
lated as a result of the use of large 
numbers of trucks and delivery wag- 
ons in a great variety of businesses, 
there is no need for any one who really 
wants to learn the facts to entertain 
doubts that the commercial motor ve- 
hicle is more reliable, has much greater 
work capacity and is less expensive to 
maintain and operate than the horse 
vehicle in any business whose volume 
is sufficient to warrant the use of a 
machine capable of doing the work of 
three horse wagons. 

—____+-e—___—_ 
Examination to Be Held for Assistant 
Physicist. 

The Civil Service Commission an- 
nounces that on February 8, 1911, an 
examination will be held at the usual 
places for the purpose of selecting men 
capable of filling the position of assist- 
ant physicist in the Bureau of Stand- 
ards, Washington, D. C. 

Those desiring to take this exami- 
nation should apply to the secretary of 
any board of examiners, or to the Unit- 
ed States Civil Service Commission, for 
application blank 1312. 
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SINGLE-PHASE FEEDER REGULA. 
TORS. 


BY EDWIN E. LEHR. 


There has been a remarkable increase 
in the use of feeder regulators during 
the past few years. Central stations 
have been steadily increasing their 
power loads and extending their areas 
of distribution. Electric railways have 
been enlarging their fields of activity 
by furnishing power and light to the 
towns and villages through which they 
pass. Satisfactory voltage regulation 
under the new conditions can be ob- 
tained economically only by the use of 
feeder regulators. 

There are two classes of regulators 
for alternating-current circuits, the 
step type and the induction type. The 
step type usually consists of a trans- 
former and a switching device. The 
primary of the transformer is connect- 
ed in shunt across the feeder circuit so 
that practically a constant voltage is 
induced in the secondary winding. This 
secondary winding is divided into a 
number of sections and taps are 
brought out so that by means of the 
switching device more or less of the 
secondary winding can be easily con- 
nected in series with the feeder, and a 
variable voltage thus obtained. 

For a number of reasons the step- 
type regulator is not being used very 
extensively at the present time. The 
moving contacts on the switching de- 
vice are necessarily subject to more or 
less burning and arcing which takes 
place whenever the regulator is oper- 
ated. Frequent renewals of contacts 
are necessary and careful inspection at 
all times is essential. These features 
are considered very objectionable by 
some operators. About 200 amperes is 
the maximum current for which this 
type of regulator can be built econom- 
ically. The most serious drawback is 
the difficulty of adapting this regulator 
to automatic regulation, since practi- 
cally all regulators must be arranged 
so they can be automatically controlled. 
A unique attempt has been made to 
overcome this latter difficulty by using 
a combination of a step type and a 
rheostatic regulator. Instead of using 
a single preventive resistance, a num- 
ber of resistances (ten or more) are 
used, and the switching device is ar- 
ranged so that when moving on to a 
given tap of the transformer, the line 
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is first connected to the tap through a 
comparatively high resistance. Smaller 
resistances are then successively con- 
nected in parallel with the first resist- 
ance until finally the line is connected 
practically directly to the tap. In mov- 
ing off the tap the resistances are dis- 
connected in the inverse ratio. By this 
method a gradual change in voltage is 
obtained, but it is obtained only at a 
considerable decrease in efficiency. 
Since various portions of the resistance 
are continually in circuit or are carry- 
ing the circulating current between 
two transformer taps, a considerable 
amount of energy is continually dissi- 
pated ip this resistance. 

Practically all of the regulators 


FIG. 1.—INDUCTION REGULATOR. 


manufactured at the present time are 
of the induction type. Their increased 
use is due in a great measure to the 
absence of all moving contacts upon 
which burning can take place, and to 
their greater simplicity. After an in- 
duction regulator is once installed, 
practically no further attention is re- 
quired except the occasional inspection 
of the auxiliary apparatus when auto- 
matic operation is being obtained. 
Numerous improvements in the me- 
chanical design and in the methods of 
manufacture have been made recently 
so that a highly developed induction 
regulator can now be obtained. The 
objectionable feature of noisy opera- 
tion which was very much in evidence 
in some of the earlier regulators, now 


has been entirely eliminated and a mod- 
ern regulator may be said to be practi- 
cally noiseless. 

Fig. 1 shows the external appear- 
ance of an induction regulator of the 
latest type. Fig. 2 shows the same reg- 
ulator removed from its tank. A rad- 
ical departure from the usual method 
of construction 1s made in this regu. 
lator. Instead of the usual cast-iron 
tank, machined to receive the stator 
punchings, a skeleton frame and sepa- 
rate sheet-iron tank are used. One of 
the essential requirements of a good 
regulator is perfect alinement of the 
rotor and stator. This was very diff- 
cult to obtain and it became a ques- 
tionable manufacturing proposition 
with the old methods of construction 
due to the difficulty of accurately ma- 
chining a long tank of small diameter 
open only at the top. In the new reg- 
ulator the stator punchings are built 
up in a short skeleton frame. This 
frame with punchings is placed on a 
mandril in a lathe and a finishing cut 
is taken on the surfaces to which the 
top and bottom brackets are bolted. 
These brackets and the cast iron top 
present no difficulties in machining so 
that perfect alinement can readily be 
obtained. The walls of the tank are 
made of sheet iron and all seams are 
welded by means of the oxy-acetylene 
flame. The cast-iron top and bottom 
ure cast around the ends of the tank 
walls and a tank absolutely free from 
leaks is thus obtained. A tank of this 
kind has decided advantages over the 
older type, since much more radiating 
surface can be obtained in a tank of 
given dimensions. The radiating sur- 
face is also more efficient because cor- 
rugations instead of solid ribs are used 
and the heat is required to travel a 
much shorter distance through the ma- 
terial of the tank. Fig. 3 shows the 
rotor removed from the stator. 

Fig. 4 shows a horizontal sectional 
view of the regulator. With the rotor 
in the position shown practically all the 
flux induced in the primary winding 
also passes through the secondary 
winding and the maximum voltage is 
induced in the secondary coils. This 
is the position for maximum ‘‘buck’’ or 
‘‘boost, depending upon the relative 
polarity of the windings and the con- 
nections to the cireuit. As the rotor 
is turned from this position less and 
less of the flux induced in the primary 
passes through the secondary coils and 
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the voltage induced in them is ‘accord- 
ingly reduced. When the rotor is 
turned through ninety degrees to the 
position shown in Fig. 5, none of the 
flux induced in the primary passes. 
through the secondary coils and, there- 
fore, no voltage is induced in them. 
When in this position, which is called 
the zero or mid position, the regulator 
has practically no effect upon the cir- 


cuit and the voltage of the circuit is. 


neither increased nor decreased as the 
current passes through the regulator. 
Were it not for the four short-circuit 
coils shown in Fig. 5, the regulator 
would have a decided influence on the 
circuit when in the mid position. In 
fact the regulator would be practically 


inoperative, because the self-induction 


FIG, 2.--REGULATOR WITHOUT TANK. 


of the secondary windings would be so 
high that the full-load current of the 
feeder could not pass through them 


without having the voltage reduced to. 


such an extent as to be objectionable. 
In other words, the regulator would 
act as a large choke coil. When cur- 
rent passes through the secondary coils 
they tend to produce magnetic lines of 
foree as shown by the dotted lines in 
Fig. 5. Since the ampere-turns of the 
secondary windings at full load are 
usually from three to five times as great 
as the ampere-turns of the primary 
windings at no load, it ean be seen that 
they have a tendency to produce an 
enormous flux. Since in the position 
shown in Fig. 5 almost all of this flux 
must pass through the short-circuit 
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windings, current is induced in these 
windings which is opposite in direction 
to the current in the secondary coils. 
The actual flux produced is, therefore, 
quite small, being produced by the re- 
sultant of the ampere-turns of the sec- 
ondary windings and the ampere-turns 
of the short-circuit coils, and its effect 
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the slots. The short-cireuiting wind- 


ings are made from heavy bars, to 
which the end connectors are riveted 
and soldered. The slots for the short- 
circuiting windings are partially closed 
so that the main magnetizing current 
may be reduced to the lowest possible 
value. 


When a small number of open 


FIG. 3.—ROTOR OF INDUCTION REGULATOR, 


upon the feeder current is practically 
negligible. 

Another departure from the usual 
regulator practice is the use of a larger 
number of coils. In some of the older 
regulators there were only two coils 
in the primary and two in the sec- 
ondary. In this regulator there are 
four coils in the primary and six coils 


FIG. 


in the secondary. This subdivision of 
the windings is very beneficial from an 
insulation standpoint, as it reduces the 
voltage per coil and also the voltage 
per layer of the winding. The coils 
are form-wound and are insulated and 
thoroughly impregnated before being 
Placed in the slots: They are held in 
Place by means of fiber wedges, which 
are driven into grooves at the top of 


slots is used there is a tendency for the 
rotor and stator slots to lock magnet- 
ically with the rotor in certain posi- 
tións, making it more difficult to oper- 
ate the regulator. The use of partially 
closed slots practically eliminates this 
locking action and makes the regulator 
much easier to operate. 

Although the regulator itself is of 
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4.—POSITION FOR MAXIMUM. 


first importance, the auxiliary appara- 
tus must receive careful consideration. 
This is particularly true when auto. 
matic operation is to be obtained, as 
the service requirements are usually 
quite severe. For an automatically 
controlled regulator there are required 
a primary relay, a compensator, a sec- 
ondary relay, an operating motor, a 
brake and a limit switch. 
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The primary relay is in principle 
very similar to a voltmeter except that 


instead of a pointer and scale, the in- 


strument is provided with two sets of 
contacts. One of these sets of contacts 
closes the circuit to one coil of the sec- 
ondary relay whenever the voltage ex- 
ceeds a predetermined value and the 
other set closes the circuit to the other 
coil of the secondary relay whenever 
the voltage falls to a slightly lower 
predetermined value. The secondary 
relay, when thus operated, closes the 
circuit to the operating motor and 
starts the motor in a direction such 
that the regulator, to which it is 
geared, will bring the feeder voltage 
back to its normal value. 

The limit switch is a device which is 
automatically operated when the regu- 
lator reaches the end of its travel in 
either direction. Connections are so 
made to the limit switch that when the 
switch is operated, power is cut off, 
and the motor cannot operate the regu- 
lator farther in the same direction in 
which it was moving when the limit 


FIG. 5.—ZERO POSITION. 


switch was opened. The connections 
are made, however, so that should the 
secondary relay be operated so as to 
start the motor in the other direction, 
the circuit to the motor will not be in- 
terrupted. 7 

It is important to stop the operating 
motor as soon as the necessary change 
in voltage has been effected. An elec- 
trically operated brake is accordingly 
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provided to prevent overtravel of the 
regulator. The brake is connected in 
shunt across the motor terminals so 
that it releases immediately, when 
power is supplied to the motor, and so 
that the brake is set automatically as 
soon as the power to the motor is in- 
terrupted. 

The operation of the automatic ap- 
paratus can best be understood by re- 
ferring to Fig. 6, in which the various 
pieces of apparatus are clearly indi- 
cated. The coil o is connected in series 
with the resistance F-H to the 110-volt 
side of the shunt transformer, the pri- 
mary of which is connected to the cir- 
cuit, the voltage of which it is desired 
to regulate. Under normal conditions 
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FIG. 6.—AUTOMATIC APPARATUS. 


the current in the coil o is just sufficient 
to lift the plunger in the coil and hold 
the moving contact s in the mid position, 
making contact with neither R nor T. 
Should the voltage of the line be re- 
duced, the current in coil o will decrease, 
the plunger will fall and contact will 
be made between s and R, closing the 
circuit from 19 through S and R and 
through the operating coil X to 5. The 
secondary relay will operate, closing cir- 
cuits to the motor through 5, 11 and 16 
and through 6, 13 and 15, thus starting 
the motor in a direction to increase the 
voltage on the feeder. Should the volt- 
age of the feeder rise, the current in the 


coil o will increase, the plunger will rise 
and the circuit to the other secondary 
coil Z will be closed. The secondary re- 
lay will operate, closing circuits to the 
motor through 5, 14 and 15 and through 
6, 12 and 16, thus starting the motor 
in the opposite direction and decreas- 
ing the voltage. It can be seen that 
when operating in this direction if the 
right-hand side of the limit switch is 
opened, the current to the motor will be 
interrupted at 5 and 14, and at 6 and 
12, but if the relay coil Y is energized, 
the motor can obtain current through 
wires 5, 11 and 16 and through 6, 13 
and 15 to operate it in the other direc- 
tion, even though the right-hand side of 
the limit switch is open. 


Fig. 8 shows the latest type of pri- 
mary relay. A new feature, the use of 
auxiliary compounding coils, has been 
embodied in the relay. These have a re- 
markable effect upon the operation of 
the relay and upon the action of all the 
auxiliary apparatus. They consist of 
two small auxiliary windings which are 
placed upon the same spool with the 
main operating coil. They are each 
connected in series with one set of the 
contacts which operate the secondary- 
relay coils and are so connected as to 
assist in closing the circuit by increas- 
ing the pressure between the contacts 
just at the moment of closing. Their 
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operation can best be understood by re- 
ferring to Fig. 7, which is the same as 
Fig. 6 except that these coils and their 
auxiliary resistances have been added. 
With the older relays, as shown dia- 
gramatically in Fig. 6, if the voltage 
gradually increased or decreased, just as 
the contacts were coming together, they 
had a tendency to vibrate and chatter, 
thus causing the moving arm to make a 
succession of poor contacts. This caused 
arcing and burning and sometimes 
‘‘freezing’’ of the primary contacts. 
This chattering was also transmitted to 
the secondary relay and to the motor, 
so that each time the regulator was 
called upon to operate, all the auxihary 
apparatus had to operate a number of: 
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FIG. 7.—SAME WITH AUXILIARY COILS. 


times before the desired change in volt- 
age was effected. This chattering and 
unnecessarily frequent operation was 
particularly noticeable upon lighting 
circuits on which the changes in volt- 
age were very gradual. This poor oper- 
ation could be remedied in a slight de- 
gree by using a weak brake and permit- 
ting the motor to drift, but if this was 
done and the relay was set for close reg- 
ulation, the regulator would usually 
overtravel and a double operation would 
be required for any single variation in 
voltage. 

Referring to Fig. 7, if the voltage in- 
creases and the contacts T and s come 
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together, current will flow through the 
auxiliary coil M and the resistance D-H. 
The effect of this current on the plunger 
is the same as would be produced by an 
increase in the current in the main coil 
o of three-fourths per cent, so that as 
soon as the contacts are first closed, an 
additional pressure is exerted tending to 
close them more firmly. Chattering is 
thereby avoided, because immediately 
after the contact is once made it re- 
quires a reduction in voltage of three- 
fourths per cent to separate the con- 
tacts. When this reduction in voltage 
is made, the contacts separate very posi- 


tively because the current in the auxil- . 


iary coil is then interrupted and the to- 
tal force tending to raise the plunger is 
instantly reduced three-fourths per cent. 
In other words, whenever a set of con- 
tacts close, an additional impulse is cre- 
ated tending to close them more firmly, 
and whenever a set of contacts opens 
the circuit to the secondary, an addi- 
tional impulse is produced tending to 
separate the contacts more positively. 
If the relay is set for plus or minus 
one volt with a normal setting of 110 
volts, and the voltage increases to 111 
volts, the relay will operate and the reg- 
ulator will not stop in its attempt to 


when auxiliary coils are employed, the 
relay tends to hold the voltage more 
nearly at the normal setting. That is, 
whenever the voltage changes a prede- 
termined amount, the relay brings it 
back approximately to the normal volt- 
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usually the voltage changes only very 
gradually as the load increases and de- 


creases. With an increasing voltage and 


decreasing load, the relay will have a 
tendency to hold the voltage at the max- 
imum voltage which operates the relay, 
and with a decreasing voltage and in- 
creasing load, the relay will tend to hold 
the voltage at the minimum voltage 
which operates the relay. 

Fig. 9 shows a secondary relay with 
and without a cover. A secondary re- 
lay becomes necessary because the pri- 
mary relay cannot be made powerful 
enough to operate the contacts which are 
required for the control of the operat- 
ing motor, and at the same time suf- 
ficiently sensitive to variations in volt- 
age. Radical changes have been made 
in secondary relays, or motor switches, 
as they are sometimes called. They have 
usually consisted of a swinging arm 
upon which were mounted some con- 
tacts and one or two armatures. These 
armatures were acted upon by two mag- 
nets which pulled the arm to one side 
or the other, so that the contacts were 
moved up against a set of stationary 
contacts properly mounted on the sup- 
porting frame. The moving element was 
usually brought to the ‘‘off’’ position by 


FIG. 9.—SECONDARY RELAY, 


correct the voltage until the voltage has 
been reduced to approximately 110.25 
volts. With a decrease in voltage to 109 
volts, the relay will operate the regula- 
tor until the voltage has been brought 
back to approximately 109.75 volts. The 
relative strength of these coils can be 
changed as may be required for various 
Services. It can readily be seen that 


age. Without the auxiliary coils, when- 
ever the voltage changes a predeter- 
mined amount, the relay tends to bring 
it back a small amount only, so that 
there is a tendency to hold the voltage 
either at the upper or lower limit of the 
relay setting rather than at the normal 
or mid setting. This is particularly no- 
ticeable on a lighting circuit, where 


FIG. 9A.—SECONDARY RELAY WITHOUT COVER. 


gravity and was accordingly made quite 
heavy and had considerable inertia. 

The most modern secondary relay, as 
shown in Fig. 9, consists essentially of 
two-pole electrically operated switches, 
very similar in design to the latest type 
of unit switch used for the control of 
large power motors. Each switch con- 
sists of a magnet A, which is attached 
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to the supporting frame B. The arma- 
ture C is attached to the moving element 
D, which is pivoted on the frame at the 
point E. The two contacts F and F1 
are supported by springs which are at- 
tached to the moving element and are 
held in place by two guides G and G1, 
so that the compression of the springs 
can easily be adjusted. The two sepa- 
rate units are mounted upon a slate base 
and connections are brought out to ter- 
minals at the top. An interlocking bar 
is arranged at the bottom. A neat cover 
is provided which allows easy inspection 
of all parts and is practically indestruct- 
ible. 

A very reliable and simple electric 
brake, particularly adapted for regula- 
tors, is shown in Fig. 10. Various 
brakes, including the external shoe 
brake and the internal shoe brake, have 
been used from time to time, but the 


FIG. 10.—ELECTRIC BRAKE. 


disk brake seems to be the most reliable. 
The operation of the brake shown in 
Fig. 10 ean readily be understood by re- 
ferring to the vertical sectional view 
shown in Fig. 11. It consists essentially 
of a brake disk A and two brake shoes 
B and B1, one of which B is firmly at- 
tached to the brake-housing, the other 
B1 being supported by the two pins C 
and C1, which have bearings in the 
brake-housing and permit a longitudinal 
motion of the brake shoe B1. Pressure 
is exerted upon the brake disk by means 
of the compression spring F acting upon 
the collar E and the piece D which is 
attached to the compression pieces C 
and C1. The brake is released by means 
of the magnet G, which is firmly at- 
tached to the housing, acting upon the 
armature H, which is attached to the 
brake disk B1. The brake disk A is 
loosely mounted on the shaft and is pre- 
vented from turning on the shaft by 
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the four pins which are supported by 
the coupling L. The extreme simplic- 
ity of this brake is at once apparent. 
The magnet acts directly on the brake 
shoe without the use of any interme- 
diate links or levers. The moving parts 
(' and C1 have very long bearings and 
a very short travel, insuring an ex- 
tremely long life for the brake. 

Fig. 12 shows a compensator which 
has been particularly designed for use 
with automatic relays. It is connected 
directly into the circuit as shown in 
Figs. 6 and 7, thus doing away with the 
use of a separate series transformer. The 
function of the compensator is to so af- 
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and then find the proper inductive. set- 
ting by trial. 

Compensators are not always re- 
quired. Power lines may be divided on 
a basis of their compensator require- 
ments into three classes. First, outgo- 
ing lines taking power from a practi- 
cally constant-voltage supply near the 
regulator and transmitting it to a dis- 
tant point where constant voltage is de- 
sired. Second, incoming lines obtaining 
power from a distant point and deliv- 
ering it near the regulator at a variable 
voltage, the regulator being installed to 
change this variable voltage into a con- 
stant voltage. Third, lines having char- 
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FIG, 11.—SECTION 


fect the relay that the regulator will 
increase the voltage enough to take care 
of the drop in the feeder and maintain 
a constant voltage at a distant point, 
regardless of the load or power-factor 
of the circuit. This is done by intro- 
ducing into the circuit comprising the 
secondary of the voltage transformer 
and the primary relay, a voltage pro- 
portional to the resistance and induc- 
tance drop of the line. By means of the 
small double dials, adjustments can be 
made for twenty-five different values of 
resistive or inductive drop. The re- 
sistive drop of a line is usually known 
or can be calculated, but the inductive 
drop is more difficult to ascertain. It 
is usually hest to set the compensator 
for the known resistive pereentage drop 
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THROUGH BRAKE. 


acteristics common to both of the above 
classes, where a variable voltage is re- 
ceived at the regulator and where it is 
necessary to transmit still farther and 
obtain a constant voltage at another dis- 
tant point. 

Compensators are required for the 
first and third classes of circuits, but 
there is no necessity for using them on 
circuits of the second class. 

A great deal has been said recently 
about the speed of automatic regulators. 
The first regulators were so designed 
that they would operate through the en- 
tire range from ten per cent buck to 
ten per cent boost in from thirty to 
sixty seconds. The best operating speed 
for single-phase regulators is now con- 
ceded to be from fifteen to twenty sec- 
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onds for the complete range. An at- 
tempt is sometimes made to reduce the 
time of operation to as low as from five 
to ten seconds. These high speeds are 
for the most part unsuccessful, or at 
least undesirable. High-speed opera- 
tion requires the use of larger operat- 
ing motors and brakes, which are ob- 
jectionable, not so much on account of 
their greater cost, but because of their 
shorter life and the additional attention 
which must be given to them. More 
power is required for their operation 
and this decreases the life of the relay 
contacts. 

Some tests were recently made to de- 
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sults were obtained with either set of 
gears, but it was found possible, when 
the slower-speed gears were used, to ad- 
just the primary relay to operate on a 
smaller variation in voltage, without 
causing the regulator to  overtravel. 
During the portions of the day when 
the voltage changes were less frequent, 
even better results were obtained with 
the slow gears and the finer sensibility 
adjustment than it was possible to ob- 
tain with the higher-speed gears. 

The sensibility adjustment of the pri- 
mary relay is another point regarding 
which there is some misunderstanding. 
On first thought it would seem that the 
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FIG. 12.—COMPENSATOR FOR USE WITH AUTOMATIC RELAYS. 


termine whether better results could be 
obtained by increasing the speed of op- 
eration of a regulator. Two sets of 
gears were made so that speeds of either 
ten or twenty seconds for the complete 
range could be obtained. The regula- 
tor was connected to a feeder circuit 
obtaining power from a street-railway 
supply circuit and delivering power for 
lighting purposes. <A Bristol recording 
voltmeter was connected to the circuit 
and the operation of the regulator un- 
der the various conditions was carefully 
observed. 

With the same sensibility adjustment 
of the primary relay, equally good re- 


closer the relay adjustment, the better 
will be the results which are obtained. 
This is not the case, for as the relay is 
adjusted to operate on smaller and 
smaller variations, and as the motor op- 
erates more and more frequently, a 
point is soon reached where no improve- 
ment is noticed in charts which are ob- 
tained from recording voltmeters, con- 
nected to the circuit. This can easily 
be explained. The controlling force, 
acting on the moving element of a pri- 
mary relay, is quite small and the force, 
due to say one-per-cent change in volt- 
age, is exceedingly small. The inertia 
of the moving element, although very 
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small in itself, is quite large in com- 
parison with the small controlling force, 
so that quite an appreciable time inter- 
venes between the time that a one-per- 
cent change in voltage takes place and 
the time that the relay element moves 
and operates the contacts. Some addi- 
tional time is required for the operation 
uf the secondary relay and motor. 

Considering this lag of the automatic 
parts, it is not unreasonable to assume 
that on a rapidly fluctuating circuit, 
when the relay is adjusted to operate 
on a very small change in voltage, there 
will be occasions when, by the time the 
regulator starts to move, the circuit con- 
ditions have changed to such an extent 
that the regulator ought to move in the 
opposite direction to correct the voltage. 
A great many operators prefer to set 
the primary relay so that it will operate 
only on the wide fluctuations in voltage 
and thus save the auxiliary parts from 
the wear and tear which is inevitable 
when they are in constant operation. 

No definite directions can be given for 
adjusting relays, as the adjustments for 
the best operation of the regulating out- 
fit, when considered as a whole, will vary 
with every circuit. The wise operator 
will study his recording-voltmeter charts 
carefully and determine by tests the sen- 
sibility of adjustment which gives the 
best chart for the smallest number of 
operations of the motor. 

— ——»<-@-___. 
The Formula for Hysteresis. 

Ever since Steinmetz made his notable 
experiments in the investigation of hy- 
steresis, it has been customary to repre- 
sent the relation of this energy loss to 
the flux-density by an equation of the 
form 

W—AnB'* 
where n is the frequency and A a con- 
stant depending upon the material, and 
this has been found to represent the 
facts in the usual range of working den- 
sities fairly well. In a recent issue 


of the Elektrotechnische Zeitschrift, 
Rudolf Richter proposes the formula 
V=aB+ 0B 


Where V is the loss per cycle, and shows 
from a large amount of experimental 
data that this represents the facts bet- 
ter and is also more convenient for com- 
putation than the other formula. 

It has also been found that in gen- 
eral the eddy-current loss increases 
less rapidly than B? and can best be 
represented by a similar formula, as 
can also the total loss. 
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ELEMENTS OF POWER-STATION 
DESIGN.—XVITIII. 


LIGHTNING PROTECTION. 


BY W. B. GUMP. 


a 


The problem of securing ample pro- 
tection of power-station apparatus from 
the ill effects of abnormal potential (es- 
pecially that due to lightning) has en- 
gaged the attention of the electrical 
engineer from the earliest period of 
power development, and while its solu- 
tion has not reached entire satisfaction, 
yet the number of disasters from this 
cause at the present time 1s amazingly 
small, when we consider the enormous 
amount of electric power now used. As 
the art advances and the conditions to 
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FIG. 7.—SCHEMATIC ARRANGEMENT OF 
MULTIGAP ARRESTER, 


be met become more strenuous it is not 
to be doubted that means will be found 
to satisfy these conditions even more 
fully than the present state of the art 
permits. 

A lightning arrester is designed to 
protect apparatus from disturbing influ- 
ences, not only of lightning, but of 
surges and static discharges, and hence 
must automatically adjust itself through 
a wide working range. Arresters which 
are designed to remove static discharges 
only, and are not primarily for light- 
ning proteetion may be termed discharg- 
ers in distinction from the devices ordi- 
narily classed under the name of 
lightning arresters. A so-called static 
protector is characterized by its being 
connected between the lines, but not 
with the ground. and in this respect 
differs from either of the above men- 


tioned appliances. It is analogous to 
an equalizing pipe connected between 
two gas or water conductors. 

Of the different portions of an elec- 
tric power system the transmission line 
is most directly exposed to the influence 
of lightning or other external disturb- 
ances. This fact is self-evident. The 
transformers, being connected directly 
to the line, are apt to be the first to 
suffer damage in most instances where 
violent storms prevail. 

Climatic conditions have much to do 
with a particular system as far as light- 
ning is concerned, and a close study of 
this feature is required before one is 
safe in settling the question. 

In the Middle and Eastern States 
electrical storms are frequent, especially 
through the summer months. The light- 


ning arrester is therefore an active piece | 


of apparatus in these plants. In the 
Northwest damage from lightning is ex- 
tremely rare, though rain prevails dur- 
ing the greater part of the year. 
Lightning arresters are installed, how- 
ever, in order to be prepared for the 
unexpected, notwithstanding the fact 
that its possibilities are remote in that 
region of the country. In many sec- 
tions of California the occurrence of 
lightning is almost unknown. In re- 
gions close to the mountains, however. 
the display of electrical phenomena is 
marked, though the intensity of elec- 
trical storms is far below that of the 
eastern parts of the country. 

There are three general types of ar- 
rester used: l 

(a) Multigap. 

(b) Horn. 

(e) Electrolytic. 

These will be described separately, 
the construction and application of each 
being discussed in detail. 

Multigap Arrester—The multigap 
type of arrester has a great variety of 
proportions, and in detail is constructed 
for a particular set of conditions, as 
nearly as these conditions can be prede- 
termined. The general scheme of oper- 
ation of a multigap arrester is repre- 
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- Cransmisston-Interior Wiring, 
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sented in Fig. 1. This is termed a ‘‘low 
equivalent’’ arrester. Extending from A 
to C is a series of gaps, the lower half of 
which is shunted by a resistance. The 
lower end of the row of gaps is connect- 
ed to a series resistance extending to 
ground. The chief object of shunting 
a portion of the gaps is to prevent hold- 
ing the ares by the line current which 
follows the discharge. When a light- 
ning discharge takes place, the potential 
must rise to a sufficient value to cause a 
breakdown through the gaps. A heavy 
discharge is opposed by the shunted re- 
sistance, and is induced to follow the 
path of the gaps, and through the se- 
ries resistance to ground. The degree 
of protection afforded the system is 
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FIG. 2.—MULTIGAP ARRESTER FOR 
GROUNDED Y-CIRCUITS. 


measured by the series gaps, and not by 
the shunted gaps, since the latter are 
proportioned so as to break down when 
the potential causes a discharge across 
the series gaps. 

The practical working of a lightning 
arrester demands that the design be dif- 
ferent in a low-tension system, from 
that applied to high-tension. The ar- 
rester just described is designed for a 
line potential of 6,000 volts. A great 
many difficulties have appeared during 
the development of the lightning ar- 
rester, chief among which are: 

(a) Uncertainty of magnitude and 
intensity of a discharge. 

(b) Demand for a low series resist- 
ance to remove static charges. 

(c) Demand for a high series resist- 
ance to prevent discharge at normal 
voltage. 
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The last two factors clearly oppose 
each other, and appear to work against 
any possible device which could wholly 
satisfy the conditions encountered. 
Liquid resistances have been used, and 
are still used in some systems, but they 
are objectionable on the basis that if 
pure water is used its resistance is 
enormously high, and when acidulated 
its resistance becomes too low. Liquid 
resistance is more typical with arresters 
of the horn type which are placed out- 
doors. 

Figs. 2 and 3 show diagrammatically 
the general scheme of connections for 
33,000-volt multigap arresters, with 
grounded Y, and ungrounded delta or 
Y connections, respectively. 

It will be seen that a fuse is inserted 
in each of the spark gaps. The object 
of the fuse is to accommodate a heavy 
and continuous discharge which might 
arise from any cause, such as an arc- 
ing ground. In the event of such an 
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FIG. 3.—MULTIGAP ARRESTER FOR UN- 
GROUNDED DELTA OR 
Y-CIRCUITS. 


For Ungrounded 
Della o Y 


occurrence the melting of the fuse will 
throw the gaps in series with the ar- 
rester, and tend to bring about a nor- 
mal discharge across the gaps. 

The purpose of separate shunt resist- 
ances in each leg is to make the arrester 
selective as to frequency, the discharge 
taking a path corresponding to the par- 
ticular frequency. Thus the working 
range of the arrester is far greater than 
with a single resistance in each leg. 

One of the chief points to be observed 
is the adjustment of the spark gap. 

The factors entering into the opera- 
tion of an arrester are so uncertain that 
precise rules cannot be followed. Expe- 
rience seems to be the only guide as to 
the proper length of spark gap, and 
Other details which influence the per- 
formance of an arrester. However, it 


will be found that practice has estab- 
lished an aproximate sparking distance 
for a certain type of arrester, and this 
is generally specified by the manufac- 
turer. l l 

It is well, before proceeding with 
further descriptions, to deal with the 
phenomena in connection with electrical 
discharges, namely : 

(a) Lightning. 

(b) Surges. 

(e) Statice Induction. 

First as to some of the characteris- 
ties of lightning. While the true cause 
of lightning is not definitely established, 
it is generally believed by scientists 
that the potential rise in the atmosphere 
is due to millions of particles of water 
becoming highly charged, finally break- 
ing down the air strata, either between 
clouds, or between a cloud and the 
carth. The degree of violence of these 
diseharges is so variable that the form 
in which a particular stroke will mani- 
fest itself cannot be predetermined. 
This has been the greatest difficulty in 
the way of providing absolute safety 
to power plants and transmission sys- 
tems. Making a general statement it 
may be said that the adjustment of an 
arrester-should be such as not to permit 
even a slightly higher potential than 
that of the line, without discharging 
through the arrester. Opposing this ar- 
rangement is the unfortunate condition 
before referred to that after an are is 
once formed the line voltage will tend 
to continue the flow of current. notwith- 
standing that an enormously high poten- 
tial may be required to break down the 
gaps originally. It appears that shunt- 
ing the gaps only partially overcomes 
this difficulty, especially under high 
potential. 

Among the electrical disturbances 
other than lightning, a power system 
should be protected from surges. The 
term surge may be defined as a sudden 
rise in current created by a rise in volt- 
age, due to switching within the sys- 
tem or arising from inductive influence 
of external origin. In either case the 
result is a wave of high electromotive 
force which, as the name implies, surges 
through the system. This imposes seri- 
ous strains upon insulation, and subjects 
transformers and other apparatus to 
danger, if not properly protected by 
the interposition of suitably constructed 
arresters. In this connection it may be 
stated that arguments favoring extra 
heavy insulation as a means of protec- 
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tion have been presented, to the extent 
of eliminating choke coils, and while 
this method deserves careful considera- 
tion it is scarcely less than radical in 
relation to recognized practice, and 
there seems to be no really good reason 
why choke coils should not be installed 
In any case. 

The term oscillation is, generally 
speaking, the same as a surge. One may 
be regarded as a part of the other. The 
waves producing oscillations are more 
or less complex in character, and do not 
readily admit of accurate determination. 

Under the head of static induction 
are included all phenomena of a nature 
related to static charges, such as are ex- 
hibited in the neighborhood of a dielec- 
tric medium, as glass, mica, sealing wax, 
and the like. The medium in a trans- 
mission system is made up of air, por- 
celain insulators, and the insulation of 
electrical machinery. In a high-tension 
system this material is continually in a 
charged condition and must consequent- 
ly he relieved of undue stress in order 


FIG. 4.—ITALIAN ARRESTER EQUIPMENT. 
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FIG. 5.—ANGLE OF HORN GAP. 


to prevent its ‘‘piling up” and causing 
disastrous breakdowns. In visiting a 
high-tension plant one is apt to see this 
phenomena exhibited in the form of a 
discharge which takes place over a por- 
tion of the gaps nearest the high-tension 
line. 

Static charges arise from different 
sources. One source is the charging ef- 
fect of the system itself. Another is 
that of an outside influence, such, for 
example, as the inductive influence of a 
cloud or other air medium which be- 
comes electrically charged. The line 
conductor nearest this influence will 
tend to take a positive or a negative 
charge, as referred to the laws of static 
induction. Such charges are necessarily 
disturbed by the internal influence of 
the system, particularly with alternating 
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current, and the resultant charge is 
generally complex in character. 
Horn-Gap Arrester.—Having taken 
up the nature of the discharges to 
which a system is exposed, and having 
analyzed the multigap arrester, we shall 
deal next with the horn type. This 
form of arrester seems to have been 
used from the earliest times, but not 
until rather recently has its perform- 
ance been carefully observed. It is con- 
tinually finding favor, and is generally 
being used in combination with other 
types. The horn arrester is used quite 
extensively for the protection of trans- 
mission lines, since it is simple to con- 
struct, and sufficiently rugged to with- 


stand outdoor exposure in nearly any . 


elimate. 

Fig. 4 shows a form of horn arrester 
used in an Italian transmission system. 
A resistance R is inserted in each leg. 
Resistance S is a water rheostat which 
is grounded. This resistance is used as 
a static discharger, the bank of arrest- 
ers being shown below. 

The greatest objection to a horn ar- 
rester is the fact that the are will often 
remain on the horns for a sufficient 
length of time to interrupt the serv- 
ice seriously. Synchronous apparatus 
is likely to drop out of step during a 
severe discharge, although a number of 
cases are on record in which discharges 
had no effect whatever upon the oper- 
ation of the system. It will be found 
that the conditions governing success- 
ful operation of these arresters vary at 
different points in the same system. 

The adjustment of the horns is one 
of the most perplexing features of this 
type, and while considerable study has 
heen devoted to this problem, it has not 
been fully solved. 

The chief points to be observed re- 
garding the adjustment of the horn, 
are: to have the angle of the opening. 
ə in Fig. 5, sufficiently abrupt to cause 
the are to rupture quickly and to pre- 
vent its holding. If too abrupt, it will 
strike back, and hold on indefinitely. 
unless interrupted by some other source. 
Therefore, the proper compromise be- 
tween these extremes must be found. 
The only means available for its deter- 
mination is derived from careful obser- 
vation of its behavior under actual work- 
ing conditions. In consequence of this 
it will be found that a considerable 
number of changes will be made from 
the original installation, as the demands 
of any system present themselves. 


Aluminum-Cell Arrester.—The third 
class of arresters mentioned, the elec- 
trolytic type offers some distinct ad- 
vantages over other types, but has some 
disadvantages as well. The latest de- 
velopment in arresters which are in- 
eluded under this heading, is the alum- 
inum-cell type. Space does not permit 
a historie review, or a description of 
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tance of the cells. The principle of ac- 
tion is somewhat similar to that of a 
storage battery, from the fact that a 
counter electromotive force acts against 
the line voltage until a point is reached 
when a breakdown .of the films occurs, 
allowing full current to flow. 

The construction of this arrester con- 
sists of circular aluminum trays which 
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FIG. 6—ALUMINUM-CELL ARRESTER ON A 33,000-VYOLT SYSTEM. 


other types. and their importance is 
secondary to the aluminum arrester, 
about to be described. 


FIG. 7.—OUTDOOR HORN-GAP EQUIPMENT FOR ALUMINUM-CELI. ARRESTERS. 


The principle upon which the al- 
uminum-cell arrester operates depends 
upon the fact that the current which is 
permitted to pass through the cells 
is very small, until a critical voltage is 
reached, at which point the current is 
restrained only by the internal resis- 


are nested together, being first treated 
by means of an electrochemical process 
which is somewhat analogous to the 


charging of a battery. After the stacks 
of trays have been standing idle, and 
disconnected from the circuit for some 
time, a change takes place which will 
cause a sudden rush of current when 
the arrester is again connected to the 
system. This rush of current is momen- 
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tary in character, and its intensity in- 
creases in proportion to the lapse of 
time the arrester has been disconnected. 

As the aluminum-cell type of arrester 
is new it may be said that data are 
lacking as to the actual operation of 
these arresters, since they have not been 
in service long enough to ascertain all 
of their operating characteristics. The 
statement is justified, however, that 
some of the advantages of this type of 
arrester over other types are very 
marked. The chief disadvantages seem 
to be, first: the amount of care required 
to keep these arresters in operating con- 


FIG. 8.—-DISCHARGING A HORN GAP. 


dition; second: the high cost as com- 
pared to other types, and third: the 
space necessary for their installation. 
These objections, however, are not nec- 
essarily so serious as to offset the ad- 
vantages. In the case of high-tension sys- 
tems of large capacity, the investment 
in a good lightning arrester is well 
Spent and, as far as care required is 
concerned, it should be stated that high- 
tension apparatus of any sort requires 
care, and the amount added by an ar- 
rester would, in most instances, be quite 


- inconsiderable. 


Aluminum-cell arresters which have 


been operating for some time lead to 
the conclusion that this type is superior 
in a great many plants. The accom- 
panying photographs, Figs. 6 and 8, 
show two views of an aluminum-cell 
Installation used on a 33,000-volt sys- 
tem. The second view shows a dis- 
charge across a pair of horns. 

Aluminum-eell arresters may be in- 
stalled out of doors, except in climates 
in which freezing occurs. The cells 
will freeze at about twenty degrees Fah- 
renheit and therefore must be properly 
looked after in this respect, since the re- 
sistance is very high when the cells are 
frozen, and this affects the operation of 
the arrester. In general, it may be said 
that these arresters should be installed 
within a housing. On account of the 
great amount of space required for the 
horns it is generally a decided advan- 
tage in high-tension systems to install 
this portion of the equipment outside. 
An installation of this sort is shown in 
Fig. 7. 

Choke Coils.—A choke coil should be 
placed in each leg between the appara- 
tus and the arrester. The function of 
a choke coil is to keep high potential 
away from transformers and other ap- 
paratus, forcing a discharge to take 
place through the arrester. If there 
were no choke coil interposed, an in- 
coming wave of high potential would 
pass the arrester and would not be 
suppressed until it reached the end 
turns of the transformer. The number 
of end turns which would be subjected 
to electric strains would depend upon 
the inductive effect required to oppose 
the wave. It is safe to assume that com- 
paratively few turns are required in a 
choke coil. Present practice is favoring 
air-insulated coils. One advantage of 
these coils is that the electrostatic ca- 
pacity is lower than would be the case 
with coils having thick insulation, and 
this item is of some importance in long- 
distance lines. 

Ground Connections.—The usual con- 
clusion with reference to a ground is 
that most any sort of connection to earth 
is satisfactory. Practice has proven that 
ground resistance varies widely in dif- 
ferent localities. In fact, the resistance 
of the ground is so uncertain that in 
many instances it is difficult to estab- 
lish a permanent ground connection. 
There are a number of ways in which 
grounding may be accomplished. One 


method is to drive a number of three-- 


quarter-inch or one-inch iron pipes 
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deeply into the earth, say eight or ten 
feet, and connect them solidly together 
by means of a heavy copper conductor. 
Another method, equally efficient, if not 
superior, is to dig a pit six or eight feet 
deep and from three to five feet square, 
inserting a layer of finely divided coke 
five or six inches deep. Next place a 
copper plate firmly upon the layer of 
coke. On top of the plate spread from 
six to eight inches more of coke, and 
fill the pit to the top. The location of 
such a ground should be selected with 
some discretion, having assurance that 
the ground is permanently moist. The 
latter method is somewhat troublesome, 
but will pay in most instances. 

Grounding to gas and water pipes is 
often satisfactory where these pipes 
have good contact with the earth, but 
caution is required to determine ac- 
curately the degree of their conduc- 
tivity with the earth. 

Records.—Reeording of hghtning- 
arrester performance was scarcely 
thought of a few years ago. Today this 
is one of the features contributing to 
the sucessful operation of a power sys- 
tem, and should in all cases have due 
consideration. The electrical condition 
of an arrester can be determined most 
readily by means of test papers placed 
between the gaps. The size of the punc- 
tures, and the nature of the surround- 
ing spots serve to show the character of 
the discharges which take place, and 
thus afford a key to the analysis of the 
condition of the arrester and its ef- 
feetiveness. | 

It is well to state in conclusion that 
on account of frequent discharges light- 
ning arresters should not be installed 
in close proximity to other apparatus. 
The best practice demands barriers on 
each side of multigap arresters, there- 
by separating the phases. In the elec- 
trolytic type, such as has just been des- 
eribed, a fixed distance is established 
between the cell tanks and barriers are 
not necessary except in special instal- 
lations. Barriers between disconnect- 
ing switches are to be recommended as 
an extra precaution, but with safe dis- 
tance between switches the barrier sys- 
tem is not imperative. 

(To be continued.) 


[EpITor’s NoTE.—This important series of 
articles was started in the ELEcTRICAL RE- 
VIEW AND WESTERN ELECTRICIAN, Septem- 
ber 3, 1910, and will cover every phase of 
central-station design. The treatment is 
elementary and withal practical throughout, 
and the complete series will constitute a 
standard and reliable treatise on this im- 
portant subject.] 
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A GOOD GROUND CONNECTION. 


BY H. B. PECK. 


The accompanying sketches illustrate 
a convenient method of securing a good 
ground connection to a system of water 
or gas pipes. Fig. 1 gives two eleva- 
tion views of a plug made of copper or 
anv other soft metal of high electrical 
eonduetivity. This plug is constructed 
with a slight taper and is threaded with 
standard pipe threads. It is cast with 
a lug A which is drilled to receive a 
small copper bar which may be bolted 
to it. 

A tee is placed in the piping system, 
to which a connection is desired, at any 
convenient location, though preferably 
as close as possible to the point where 
the piping leaves the building. The 
plug described above is tightly serewed 
into the branch outlet of the tee and a 
copper bar equipped with as many con- 
nectors as desired is bolted or sweated 
to the lug. Fig. 2 shows the plug in 
place ready to receive the ground wires. 

This method has a distinct advantage 
over the usual method of sweating the 
ground wire directly to the pipe in that 
the ground connections may be readily 
removed or new connections added 
while cold water is in the pipe. If pos- 
sible the connection should be placed 
outside of the meter so that the re- 
moval of the meter may not interfere 
with the grounding of the circuits. If 
desirable the plugs may be made in 
quantities by providing tee connections 
whose branches are of the same size 
but whose main outlets are of the sizes 
reauired for the different piping sys- 
tems. 

This scheme has a particular applica- 
tion in the ease of telephone exchanges, 
where it is usually desirable to have 
separate ground connections for the 
main distributing frame, storage bat- 
teries, lighting conduit system and 
telephone conduit system. 

— eo 
Hydroelectric Plant in British Colum- 
bia. 

In a recent consular report United 
States Consul Frank C. Denison, of 
Fernie, B. C., gives some interesting 
facts about the first plant for the gen- 
eration of hydroelectric power in that 
distriet, whieh has just been success- 
fully inaugurated. The plant is situat- 
ed at the Bull River Falls. thirteen 
miles due west of Fernie. 
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At this point a fall of 273 feet has 
been obtained by the construction of a 
flume 9,000 feet long, which takes water 
from the river above the falls and re- 
turns it below. A flow of 462 cubic feet 
of water per second has been obtained. 
The flume, constructed of wood and 
built upon a rock foundation, is 30 feet 
wide by 75 feet deep at the intake. The 
width is reduced to 16 feet within the 
tirst thousand feet, this width being 
kept to the end of the flume. The esti- 
mated horsepower that can be utilized 
is 12,600. 

The company is now preparing to in- 
stall the penstock, which is to be of 
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FIG. 1.—TWO TYPES OF PLUGS FOR WATER 
PIPES. 


steel, nine fect in diameter, and will 
rest upon bedrock the whole length, at 
an angle of thirty degrees. A T-shaped 
cross pipe will be placed at the end of 
the stock in which the wheels will be 
placed; three wheels of 4,200 horse- 
power each will be installed as the de- 
mand fore power develops. 

The company, known as 


the Bull 


FIG, 2.- PLUG IN POSITION. 
River Eleetric Power Company (Lim- 
ited), has been organized with an au- 
thorized capitalization of $2,000,000, all 
the stock being subscribed by Ameri- 
cans. Already $250,000 has been ex- 
pended in the work, and it is estimated 
that $300,000 will be required to install 
the power plant and to erect 100 miles 
of poles and string the wires. The 
company expects to sell power to the 
city of Fernie on the east and Cran- 
brook to the west, and to many of the 
mining plants within the territory to 
be reached from its central position. 
Within a radius of thirty miles there 
are now in operation steam plants with 
an aggregate of 23.650 horsepower. 
Some of this power 1s used by sawmills, 
which will continue to employ steam on 
account of the cheapness of the mill 
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waste used as fuel, but it is expected 
that many mining and smelting plants 
within reach of this new plant will dis- 
card steam for electrical power. Cran- 
brook is only seventeen miles due west 
of the plant and Fernie thirteen miles 
east. The company expects to deliver 
power to the mines at Moyie at a rate 
that will pay, and as far east as Frank, 
Alberta. 

Within this radius there is available 
undeveloped water power to the extent 
of 30,000 horsepower, the greatest sin- 
gle power being at Elko, on the Elk 
River, twenty miles south of Fernie. 
This estimate does not include the pos- 
sible power to be developed by dam- 
ming the different mountain streams in 
their courses, but is confined to the 
power available at the various natural 
falls along the courses of the larger 
streams. By the expenditure of more 
capital the quantity could easily be 
doubled. 

—_—_—_»--e—___——_ 
Colossal Electric-Power Project. 

A gigantic electric-power project, cov- 
ering an area of country 1,200 miles long 
by 150 to 200 miles wide, and recently 
organized on the west coast of Mexico, 
promises to revolutionize mining, agricul- 
ture, manufacturing, transportation, and 
lighting in the great section extending 
from Guaymas to Santiago. 

Plans for the beginning of construc- 
tion work on three enormous dams on the 
Mayo, Humaya and Santiago Rivers, all 
flowing into the Pacifice Ocean, have been 
completed by the Mayo River Power & 
Land Company. a corporation composed 
largely of Colorado men. The three 
plants, it ìs estimated, will eost $6.000.- 
000; $500,000 of the bonds of the eom- 
pany has been underwritten in the 
United States, and this money will be 
used to put the first plant into operation. 

The company claims to have secured 
the sole power rights on the Mayo, Hu- 
maya, and Santiago Rivers from the 
Government, and owns 115,000 aeres of 
agricultural, mineral, and timber lands. 
Its concessions and holdings are valued 
at $7,300,000. 

One of the most interesting features 
of the project is the fact that contracts 
have been closed for the furnishing of 
electrie power to the Harriman lines in 
Mexico. The Southern Pacific in Mexico 
is planning to electrify some, at least, 
of its lines. 

The transmission lines 
from Guaymas to Santiago. 


will extend 
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ELECTRIC LIGHTING 
ILLUMINATING ENGINEERING 
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Lighting of the Lecture Hall of the In- 
stitution of Electrical Engineers. 

The Institution of Electrical Engi- 
neers recently opened its new headquar- 
ters on the Victoria Embankment, Lon- 
don. The building was purchased from 
the Royal College of Physicians in 1908 
at a cost of about $250,000, and has 
undergone exteDsive rearrangement and 
refurnishing throughout. ; 

The main meeting room is called the 
Lecture Theater, which was completely 
remodeled. 

To the lighting of this room, which 
is about fifty feet square, much thought 
was given. It was attempted to pro- 
vide a lighting free from glare and 
lack of uniformity. This was success- 
fully done by a system of cove light- 
ing employing 225 twenty-five-watt 
tungsten lamps uniformly spaced about 
the cornice at the base of the ornamen- 
tal white frieze on all sides of the room. 
The lamps are entirely concealed from 
view and brilliantly illuminate the cove- 
shaped frieze, which reflects the light 
very uniformly throughout the rooms. 

To avoid a so-called ‘‘flat’’ effect this 
illumination is supplemented by four 
-350-watt quartz-tube mercury-vapor 
lamps placed above the latticed diffus- 
ing-glass ceiling, one over each panel 
thereof. The light from these lamps is 
somewhat softened by the glass of the 
ceiling, but is strong enough to give 
the requisite shadow effect. 

For the combined lighting the power 
expenditure is about two watts per 
square foot of floor surface, and the re- 
sulting illumination varies from a mini- 
mum of 1.4 foot-candles at the walls to 
about 2.0 foot-candles at the president’s 
table. The entire effect is striking, the 
White frieze, greenish ceiling and dark 
mahogany walls being strongly but not 
unpleasantly contrasted \by means of 
this color scheme. 

The projecting lantern is placed in a 
special gallery at the back of the lec- 
ture hall. From this point the various 
sections of the cove lighting can be 
controlled. 


Electric Lighting of Santa Monica 
Pier. 

Simple in design but very neat in ap- 

pearance are the electric light posts and 

globes which light the hundred-thou- 


sand-dollar pleasure pier at Santa Mon- | 


ica, Cal. This famous concrete pier, 
thirty-five feet in width and extending 
1,690 feet into the ocean, has the distinc- 
tion of being one of the costliest play- 
things that any municipality has ever 


TYPE OF ELECTRIC LIGHT POST IN- 
STALLED ON SANTA MONICA PIER. 


constructed for its citizens, for it is true 
that this pier is used most generally by 
anglers, and visitors to it can see the 
denizens of the deep being hauled up at 
almost any time of the day or of the 
night. | 

During the night the pier is outlined 
by a series of lights on either side, and 
presents a very pleasing appearance to 
strollers along the beach. There are 
thirty-four of the ornamental posts in 
all, eighteen feet in height, placed at 
regular intervals along the entire length 
of the pier. The effect from the ocean 
is said to be very striking. 
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Recent Progress in Electric Lighting. 

At the December meeting of the Il- 
luminating Engineering Society, of 
Great Britain, held on the evening of the 
9th at the home of the Royal Society of 
Arts in London, Prof. E. W. Marchant, 
of Liverpool University, presented a val- 
uable paper on ‘‘Recent Progress in 
Electric Lighting.’’ For the following 
abstract of this paper we are indebted to 
Electrical Engineering: 

Dealing with incandescent lamps, the 
author said that the most recent develop- 
ment in the construction of tungsten 
lamps was the use of wire-drawn fila- 
ments. A drawback to the older tung- 
sten filaments had been their fragility 
when cold, although they would stand 
considerable vibration when hot. He 
thought that the effect of vibration had 
heen greatly exaggerated. Vibration, 
however, often caused parts of the fila- 
ment to become short-circuited, which 
shortened the life of the lamp. Another 
matter which was said to. affect their 
life was frequent switching on and off. 
He had experiments in progress on this, 
and so far as they went it appeared that 
the effect was not serious. A few curves 
of candlepowers at different efficiencies, 
etc., were shown, and it was mentioned 
that the British Thompson-House Com- 
pany had found that the effective life 
of a tungsten lamp was roughly propor- 
tional to the 3.65th power of the initial 
watts per candlepower. 

Particulars were given of the illumina- 
tion of a drawing office of 600 square 
feet area and twelve feet by eighteen 
lamps, using 0.8 watt per square foot, 
and giving an illumination of 3.5 can- 
dle-feet on the drawing boards. The 
lamps were uniformly spaced three feet 


‘from the ceiling. The total candlepower 


used was four times that given by the old 
rule of sixteen candlepower per 100 
square feet. With inverted silvered re- 
flectors, 2.3 candle-feet had been obtained 
two feet from the floor with a consump- 
tion of 0.83 watt per square foot. The 
character of the light from metal-fila- 
ment lamps correspond to a continuous 
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spectrum, and he thought their efficien- 
cy was due solely to the high tempera- 
ture and not to selective emission. The 
nearer we could approach to the temper- 
ature of the sun (estimated at 6,200 de- 
grees centigrade) the nearer we should 
be to a light for perfect color matching. 

With are lamps, the principal recent 
developements had been in flame-are 
lamps for street lighting, in the direv- 
tions of suitable light distribution and 
actual efficiency. Vertical carbons ap- 
peared better than inclined in the for- 
mer respect, and curves were shown for 
Crompton-Blondel lamps twenty-five 
feet from the ground and 140 feet apart. 
Where the diversity coefticient was only 
4. With Jandus lamps, twenty feet 
from the ground and 200 feet apart, a 
value of 3.5 had been attained. With 
V-carbons however, the distribution 
could be improved by dioptrie globes. 
Some results of tests of efficieney taken 
by the Ulbricht globe method in the 
The 
highest figure attained was 4.5 mean 
hemispherical candlepower per watt 
for an inclosed flame lamp with a clear 
globe. The spectrum given by thes» 
lamps was a mixture of a line spectrum 
and a band spectrum. 


author’s laboratory were given. 


Passing on to mereury-vapor lamps, 
the Silica and Quartzhite lamps were de- 
scribed. One of the latter had been 
found when. tested to give 1.73 mean 
hemispherical candlepower per watt. It 
was a matter for discussion whether the 
heht from these lamps was injurious to 
the eve. Their great drawback was the 
really remarkable color effects which 
thev gave. 

He had tried mixing their light with 
that from tungsten lamps with some suc- 
cess, but it appeared that about 54 
eandle-power from the tungsten lamps 
should be used with every one candle- 
power from the mercury arc. 

—___~¢-2-@-_____ 

An Electric Plant By-Product. 

An electric lighting plant operated by 
a suburb of London has been manufac- 
turing hypochlorite for use by the mu- 
nicipality as a disinfectant for watering 
streets, treating the water in public 
baths, ete., using for this purpose its 
surplus power. Salt water is cireu- 
lated through forty cells run in series 
ona 220-volt circuit, and taking sixteen 
to twenty-five amperes. The total plant 
has a capacity of tifty gallons per hour 
of solution having a strength of 4.5 to 
6.1 grams of chlorine per liter. 
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New York Section, Illuminating Engi- 
neering Society. 

For the January meeting of the New 
York Section of the Illuminating En- 
gineering Society, which will be held 
on the evening of January 12 in the 
Engineering Societies’ Building, at 8:15 
o'clock, an interesting and instructive 
programme has been arranged. 

There will be two papers treating on 
the subject of illumination from the 
ophthalmologist’s standpoint, namely: 
Dr. Nelson M. Black, a prominent ocu- 
hist of Milwaukee, will present a paper 
entitled, ‘‘ Artificial Illumination as a 
Factor in the Production of Ocular Dis- 
comfort.” Dr. P. W. Cobb, physiolo- 
gist. of the physical laboratories, Nation- 
al electric Lamp Association will read 
a paper entitled ‘‘ Physiological Points 
Bearing on Glare.’’ 

The third paper will treat on some 
investigations regarding the question 
of the photometry of mercury-vapor 
lamps. It will be in two parts, the first 
being mathematical, the second, experi- 
mental. The paper will be presented, by 
title, by the author, Dr. J. C. Pole, of 
the Cooper Hewitt Electric Company. 

— ee 
Metallic Thorium. 

Chauvenet has attempted to prepare 
metallic thorium free from oxide by 
using metallic lithium in place of so- 
dium for reducing thorium chloride. 
By heating the mixture in an iron boat 
in a quartz tube from which air was 
carefully excluded, a product contain- 
ing 96 to 96.6 per cent of metallie thori- 
um was obtained. This, however, con- 
tained 3.2 per cent of thorium oxide 
which could not be removed. A slightly 
purer product was prepared by heating 
thorium hydride in a vacuum of ten 
millimeters. The metallic thorium thus 
obtained is black; it is not oxidized by 
air or pure oxygen at atmospheric pres- 
sure, but is oxidized by oxygen under 
pressure. It takes fire with a luminous 
flame in fused potassium chlorate.— 
Journal of the Franklin Institute. 

—__s--o____- 
Efficiency of Metal-Filament Lamps. 

The efficiencies of carbon, osmium, 
tantalum and tungsten lamps, consid- 
ered as energy transformers, are given 
as 2.9, 5.2, 6.59 and 7.5 per cent, re- 
spectively, by R. A. Houston, in a re- 
cent paper presented to the Royal So- 
ciety of Edinburgh. The measure- 
ments were made by means of a ther- 
mopile and galvanometer. 
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Equipment of the Largest Liner. 

It is reported that the applications 
of electricity on the new steamship 
Olympic, of the White Star Line, will 
be many. There will be installed four 
generators of 2,144 horsepower capac- 
ity which will supply current for run- 
ning elevators, of which there will be 
two for passengers and eight for bag- 
gage and mails; and driving cranes and 
winches in addition to lighting. There 
will also be 6,300 lamps equal to 100,- 
000 candlepower, sixty electric radi- 
ators in first-class quarters, forty-three 
electric heaters in the bathrooms, a 
number of electric fans, electrically- 
driven spits for roasting, and a large 
dough-making machine, operated by 
electricity, capable of making bread for 
about 3,000 passengers. Furthermore, 
there will be over 100 telephones on 
board and upwards of 1,200 electric 


bells operated from the various cabins. 
—eo 


Effect of Magnetic Field on Electric 
Discharge. 

The contradictory results which 
have been obtained as to the effect of 
a magnetic field on the potential dif- 
ference necessary to cause a discharge 
to pass between two electrodes in a 
rarified gas are explained in a paper 
by Professor Righi in Le Radium. The 
effect of the field, for strengths up to 
about 1,000 units, is to diminish the 
required potential, but for greater 
strengths to increase it, and the case 
of transverse fields of still greater in- 
tensities again to diminish it. The 
magnetic field in which the discharge 
tube was placed could be raised to 
9,000 units. 

—_—__»--e____—_ 
New York Subway Lighting. 

It was recently announced that the 
additional lighting facilities in the sub- 
way of the Interborough Rapid Transit 
Company of New York City have prac- 
tically been completed. 

This work has been done in connec- 
tion with the lengthening of the station 
platforms, and station lights have been 
changed from sixteen candle-power to 
thirty-two candle-power. The change 
affords an additional lighting capacity 


of between twenty-five and fifty per cent. 
—— ee 


The consumption of foreign copper in 
Germany during the first ten months of 
1910 was 141,472 tons as compared with 
123,856 tons in the same period in 1909. 
Of this amount 128,763 tons was import- 
ed from the United States. 


= December 31, 1910 


‘TELEPHONY—[ELEGRAPHY, 


IRELES S. 
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Submarine Cables for Long-Distance 
Telephone Circuits. 

At the meeting of the Institution of 
Electrical Engineers held in London, 
England, on the evening of December 
15, Major W. A. J. O’ Meara, engineer- 
in-chief of the British Post Office, pre- 
sented an intensely interesting paper 

n ‘‘Submarine Cables for Long-Dis- 
tance Telephone Circuits.” 

After recounting many historical in- 
cidents in the laying of telephone ca- 
bles since 1891, Major O’Meara dwelt 
on the great value of the theoretical 
work of Oliver Heaviside in pointing 
out the importance and beneficial ef- 
fects of self-induction and stating the 
relation which must exist between the 
coustants of a circuit in order that 
electrical waves of all frequencies may 
be transmitted without distortion. In 
1891 Prof. S. P. Thompson had secured 
a patent on the use of inductances to 
Improve telephonic and similar cir- 
cuits. The chief reason why this had 
not been done earlier was the difficulty 
in manufacturing the requisite cables. 

In fact, for a long time it seemed im- 
possible to use this idea and it was 


` felt that improvement must come by 


the reduction of the electrostatic ca- 
pacity of the cables. An opportunity 
to verify this opinion came in the lay- 
ing of a cable to the Isle of Wight, 
for which there was selected an air- 
space type of cable about two knots 
long that was laid in 1897. As it seem- 
ingly proved entirely satisfactory, a 
similar cable was laid between Ireland 
and Wales. The much greater length 
of the latter cable quickly shoiwed its 
inherent defects, for both pairs of con- 
ductors could not be used simultane- 
ously without troublesome overheating 
due to serious inductive disturbances. 
Extended experiments showed that 
this type of cable could not be manu- 
factured so as positively to eliminate 
inductive troubles between the two cir- 
cuits and therefore it was unsuitable 
for long distance telephony, although 
excellent for telegraphy. 


In 1908 it was decided to lay an ad- 
ditional telephone cable between Eng- 
land and France, and the question of 
the type of cable most suitable for in- 
creasing the possible range of tele- 
phonic communication naturally came 
up again. Three methods of doing this 
presented themselves. (1) By the use 
of heavier copper wires and increased 
space between them. (2) By provid- 
ing one or more closely arranged lay- 
ers of iron wire over the entire length 
of the conductors, that is, by the ‘‘con 
tinuous’’ loading system. (3) By the 
introduction at regular intervals of 
suitable inductance or loading coils, 
that is, by the ‘‘coil’’ loading system. 
The first did not seem practicable after 
some deliberation and was therefore 
given up. The ‘‘continuous’’ loading 
was first regarded as the more desira- 
ble on account of its evident mechan- 
ical simplicity as compared with the 
‘‘eoil’? loading. The increased ef- 
ficiency expected to result was, how- 
ever, found to require an incommen- 
surable increase of cost. Moreover, it 
was found that it is almost impossible 
to predetermine the results to be ex- 
pected with reasonable accuracy, ow- 
ing to difficulty in attaching correct 
values to the electrical constants in- 
volved in the calculations. Exhaustive 
investigations have not revealed any 
certain way of determining what some 
of these constants, such as the per- 
meability of the iron after winding. 
are likely to be. Therefore it was prac- 
tically decided to use the ‘‘coil’’ sys- 
tem of loading. An artificial test ca- 
ble was constructed on this plan with 
gratifying results. The final specifi- 
cations for the Anglo-French cable pro- 
vided for dimensions of the copper and 
gutta percha identical with those of 
the existing Channel cables, so that in 
case of failure of the loading coils 
these could be cut out and a cable of as 
good qualities as those cables would 
result. It was specified that either the 
‘feontinuous’’ or “‘‘coil’’ loading 
should be used, but that the attenua- 


tion constant should not exceed a cer- 
tain definite value. No bids were re- 
ceived for a ‘‘continuously’’ loaded ca- 
ble, but three were received for a 
‘‘eoil’’ loaded cable. 

These loading or Pupin coils in the 
finished cable possess the following 
features: Two double coils, required 
for the four conductors of the cable, 
are inserted at intervals of one knot 
(1.153 miles), except the coils nearest 
the ends are inserted at only one-half 
knot from each terminal apparatus to 
diminish reflection losses. Each coil 
has a resistance of close to six ohms 
and an inductance of 0.1 henry at a 
frequency of 730 cycles per second. 
Each double coil consists of two wind- 
ings on the same iron core and one 
winding is connected in series with 
each conductor. The total length of 
each joint is 30.75 inches. The mechan- 
ical problem of building and inserting 
the coils was more serious than the 
electrical problem. 

During manufacture the cable was 
continually inspected and frequently 
tested. The manufacturers were Sie- 
mens Brothers & Company, who also 
undertook the laying of the cable on 
May 5, 1910. Great care was taken in 
this work to prevent damage to the 
loading coils, but everything was car- 
ried out without any damage being 
done to the cable. | 

A most complete success was achieved 
in the entire undertaking and extended 
tests on the cable have shown its ex- 
cellent qualities. A total length of 
1,700 miles of unloaded overhead lines 
may be added to the ends of the cable 
before a commercial grade of conver- 
sation over the composite circuit will 
fail. 

———— a 
New Wireless Stations. 

A French wireless company intends 
to install stations in New Caledonia 
and New Hebrides which will have a 
large operating radius. A smaller sta- 
tion will be established in the Friend- 
ship Islands also. 
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Government Telegraphs in England. 

In a letter to the editor of The Finan- 
cier, Herbert Laws Webb makes the fol- 
lowing statements regarding telegraph 
administration in England: 

The Post Office bought the telegraphs 
in 1870, telling Parliament that state 
management would produce sufficient 
profits to pay interest on the capital 
and to extinguish the capital by sink- 
ing fund. The facts are that the Post 
Office telegraph monopoly in forty years 
has produced a deficit of $90,000,000, as 
shown by the accounts presented annu- 
ally to Parliament. Over $14,600,000 
of telephone royalties, treated as tele- 
eraph revenue, but costing the Post Of- 
fice nothing to earn, brings the real tele- 
graph deficit to $104,600.000. The cap- 
ital has not been extinguished, but 
stands where it did in 1876, at $54,000, 
000. Sinee the capital aeeount was 
closed all expenditure on new construc- 
tion has been treated not as eapital, but 
as current expenditure. In the thirty- 
five years some $49,000,000 of new capi- 
tal has been spent in this way. 

Telegraph expenditure now exceeds 
telegraph revenue by over $5,000,000 a 
year, and the loss steadily increases. 
The Government telegraphs have become 
a financial bottomless pit, into which it 
is proposed to throw the telephone serv- 
ice of the country, a business now em- 
ploying remuneratively $63,000,000 of 
eapital, and, under commercial manage- 
ment, capable of indefinite expansion. 
Under Government management and 
political control, the telephones will in- 
evitably follow the telegraphs in finan- 
ejal results, and will soon produce an 
annual defieit instead of an annual 
profit. That under Government man- 
agement the telephone will be developed 
neither so rapidly nor so efficiently as 
under commercial management is also 
inevitable, and this means a great indi- 
rect loss to the eommunity; but that 1s 
apart from the present question of the 
deplorable financial waste resulting 
from Government management of teeh- 
nical industries. 

EPESI ER 
Wireless in Panama. 

The United Fruit Company proposes 
establishing a wireless-telegraph sta- 
tion at Bocas del Toro, Panama. In 
eonjunetion with some proposed gov- 
ernment stations, this would unite the 
entire country by wireless. 

There are only thirty-two telegraph 
offices in the country, 


Nonreactive-Submarine Cables. 

It has long been known that tele- 
phone and telegraph cables, particu- 
larly of the submarine type, possess ex- 
cessive capacity, distributed practi- 
eally uniformly along their length. This 
causes both attenuation and distortion 


of the eleetrie waves transmitted and,. 


for one thing, has rendered long- 
distance telephonic communication 
through cables difficult and unsatisfac- 
tory. It has been conceded that by 
neutralizing this capacity with induc- 
tance, the range and effectiveness of 
communication could be greatly in- 
creased. Several years ago Dr. Pupin 
of Columbia University invented the 
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FORMS OF THE CUNTZ NON-REACTIVE 
SUBMARINE CABLE. 
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idea of using ‘‘loading coils’’ in such 
cables to accomplish this end. Other 
inventors have worked on this problem 
for many years. A few weeks ago an 
American patent was granted to J. H. 
Cuntz, of Hoboken, N. J., on a form 
of eable wherein the capacity is over- 
come by inductance. 

The principle of Mr. Cuntz’ inven- 
tion is the use of a core of iron wire 
or wires, about which the conductor or 
conductors are helically wound. This 
is made clear by the accompanying dia- 
grams, which show some of the various 
ways in which such a submarine cable 
could be constructed. In each diagram 
A represents the eonductor, B the iron 
eore, C the insulation about beth and D 
the proteeting armor. The preferred 
form is shown by the lower diagram. 
In this the core is not only stranded, 
but also wound helically for mechani- 
eal strength. The eonduectors are in- 
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sulated therefrom and from each other. 
They are wound about the core heli- 
cally in such a way as to cross its 
strands nearly at right angles. By 
variation of the dimensions of the core, 
conductors and insulation the ratio of 
the inductance to the capacity can be 
made any value desired. ` 

As an example, Mr. Cuntz gives the 
following data for a cable intended pri- 
marily for submarine work and having 
a length of 2,000 nautical miles. As- 
sume a conductor of 0.164 square cen- 
timeters in area, having a resistance of 
2 ohms and a capacity of 0.3 micro- 
farad per nautical mile, and a core of 
0.5 square centimeter in area, which 
will give 0.8 centemeter in diameter, 
the pitch of the helical conductor being 
2 centimeters. Then making allowance 
for the thickness of conductor and in- 
sulation, as well as the compression of 
the insulation and other minor fea- 
tures, the average diameter of the helix 
becomes one centimeter. On such a 
line the length of the conductor is in- 
creased in the ratio of 1.85 to 1, and 
the resistance of the conductor, there- 
fore, equals 3.7 ohms per nautical mile; 
allowing that the capacity is increased 
in the same proportion, it will be 0.955 
microfarad per nautical mile. The 
value of the inductance is equal to 
0.0524 henry. The attenuation constant 
then becomes 0.006 and the attenua- 
tion is only one-twelfth, which is inde- 
pendent of frequency. 

By contrast, in an ordinary cable of 
the same length the attenuation is 
10-°° for frequencies of 500 cycles per 
second. Moreover, this varies with 
frequeney. 


—_—___—~@-_____- 


Telegraphing Under Adverse Condi- 
tions. 

A wireless operator at Newport. R. 
I., was in communication with the sta- 
tion at Colon, Panama, for a period of 
about twenty minutes, during a very 
heavy snow storm which oeeurred re- 
cently. The distanee between the two 
stations is 1.981 miles. and in spite of 
the distanee and the weather conditions 
the messages are said to have been very 
distinet. 

eer re eee) 


London-Paris Telephone Rate. 


The rate for telephone conversation 
between London and Paris is to be re- 
duced from eight shillings to four 
shillings as soon as the necessary ad- 
ditional land wires are put in service. 


Det 
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Report of Chief Signal Officer, United 
States Army. 

The annual report of Brigadier-Gen- 
eral James Allen, chief signal officer of 
the United States Army, for the fiscal 
year ended June 30, 1910, which is an 
interesting record of the work done in 
that branch of the service during the 
period named, was recently abstracted 
in Telegraph and Telephone Age. 

On June 30 the Washington-Alaska 
military cable and telegraph system 
comprised 2,629.35 miles of submarine 
cable, 367 miles of double and 996 miles 
of single land line and 934 miles of 
wireless. During the year line receipts 
aggregated $188,109.36 and other re- 
ceipts $18,974.55. Official messages to 
the value of $174,005 were transmitted 
and $57,764.40 was transferred by tele- 
graphic money orders. 

Work on the Alaskan wireless tele- 
graph system has been directed chiefly 
to the betterment of existing stations 
rather than to extensive new construc- 
tion. ‘‘The operation of the wireless 
telegraph stations in Alaska has been 
of such a character,’’ says General Al- 
len, ‘‘as to warrant consideration be- 
ing given to the abandonment of a por- 
tion of the land telegraph lines over the 
routes now covered by wireless, thus 
relying on this as the sole means of 
communication instead of as an auxil- 
lary to the land lines as originally in- 
tended.” 

In the Philippine Islands the mili- 
tary telegraph system comprises thirty- 
four miles of line and twelve offices. 
There are twenty post telephone sys- 
tems equipped with 473 telephones. 
There are four long-distance systems 
with 106 miles of line. Five wireless 
stations have been established for the 
insular government. In the United 
States, schools are maintained at Forts 
Omaha and Wood for the instruction 
and training of the enlisted men of the 
Signal Corps. Both posts are equipped 
with wireless sets. A wireless station 
has been put in operation at the Army 
Signal School at Fort Leavenworth, 
Kans., and the school has been enlarged 
and improved. During the year the 
cable ships Burnside, Joseph Henry and 


Cyrus W. Field were actively engaged 


in cable operations. The wireless equip- 
ment furnished by the Signal Corps for 
installation on army transports has 
continued to give very satisfactory 
service. 

At the close of the year there were 


113 post telephone systems. On No- 
vember 1, 1909, the electrical and tele- 
graph divisions were consolidated. The 
army now has fifteen wireless tele- 
graph stations located at military posts 
in this country and nine stations at 
points in Alaska. 
—eo 
Wireless to Connect All British Pos- 
sessions. 

United States Consul-General Jas. T. 
DuBois, of Singapore, states in a re- 
eent report that the proposed wireless 
system to connect all the British pos- 
sessions would require only twenty sta- 
tions in all. They would cost $5,000,- 
000 to build and about $1,000,000 an- 
nually to operate. 

Stations would be required at Mon- 
treal, Glace Bay and Vancouver, Can- 
ada; Hongkong, Singapore; Perth, 
Adelaide and Sydney, Australia; Wel- 
lington, New Zealand; Gibraltar; Mal- 
ta; Alexandria, Egypt; Aden; Bom- 
bay; Colombo; Mombassa, Durban, 
Cape Town, Bathurst, Sierra Leone and 
St. Helena, Africa. 

The connections required would be: 
(1) Montreal, Canada, to Sydney, Aus- 
tralia, as follows: Montreal to Glace 
Bay, thence to Vancouver, Hongkong, 
Singapore, Perth, Adelaide and Syd- 
ney. (2) England to Wellington, as 
follows: England to Gibraltar, thence 
to Malta, Alexandria, Aden, Bombay, 
Colombo, Singapore, Perth, Adelaide, 
Sydney and Wellington. (3) England 
to China, by route 2 to Singapore, 
thence to Hongkong. (4) England to 
Africa, as follows: England to Gibral- 
tar, thence to Aden, Mombasa, Dur- 
ban, and Cape Town; or, England to 
Bathurst, thence to Sierra Leone, St. 
Helena and Cape Town. 

e ae 


German Progress in Telegraphy and 
Telephony. 

In a recent article in the Electro- 
technische Zeitschrift, of Berlin, G. 
Dettmar reports that wireless tele- 
graphy in Germany is making prog- 
ress. From stations on shipboard it 
has been possible to transmit wireless 
messages to a maximum distance of 
2,300 miles and from stations on land 
to distances of 3,200 miles. Automatic 
and semi-automatic telephone systems 
appear to find favor at some places 
where they have recently been in- 
stalled. Several long-distance tele- 
phone lines have been improved by the 
Pupin system, which has also been em- 
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ployed on a submarine cable of seven 
miles length. This has been in opera- 
tion for four years and has proved 
very successful. There are also in op- 
eration several telephone cables of an 
aggregate length of seventy-five miles, 
with extra self-induction uniformly 
distributed all along the line by means 
of an iron wire spun around the cop- 
per conductor. 
—__—_@-—-—_—_ 
Wireless for Brazilian Ships. 

The United Wireless Company of 
New York is placing its wireless sys- 
tem on all the ships operated by the 
Lloyd Brazileiro, the large subsidized 
line of Brazilian steamers. Stations at 
six strategic points on the coast were 
put up for the same company, to be 
operated in conjunction with the na- 
tional telegraph lines of Brazil. The 
stations already in service have proved 
so successful that the Brazilian Gov- 
ernment has given permission to set up 
stations at twenty more coast points, 
from the Amazon to the southernmost 
point of Brazil. Although the war- 
ships recently built for Brazil are 
equipped with another system, it is 
probable that, as a result of the excel- 
lent showing made, United wireless sys- 
tems will soon be placed on war ves-. 
sels. 

— e 
Wireless Messages from an Aeroplane. 

A recent report from Paris states 
that Maurice Farman during some aer- 
oplane flights near Buc, France, trans- 
mitted distinct wireless messages to 
Versailles and other points more than 
fifteen miles distant. His flight, and 
the sending of messages, extended over 
a period of about an hour. 

m a 


Telegraph Line to Punta Arenas. 

The Chilean Government has under 
consideration telegraphic comunication 
between Valparaiso and Punta Arenas 
and intermediate points. The wireless 
system seems to be considered the most 
practical, owing to the distance and 
the rugged and bleak country over 
which 700 or 800 miles of the line must 
be built. 

eoe 
New Wireless Station. 

The Government of the Mexican Re- 
public has ordered the establishment of 
a wireless-telegraph station at Bacochi- 
bampo, near Guaymas, to replace the 
Cabo Haro Station, which was destroyed 
by fire. 
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Large Electric Crane Installation at 
a Dockyard. 

There has recently been installed at 
the Mitsu Bishi Dockyards, in Japan, a 
150-ton electrically operated hammer- 
head crane, according to London Engi- 
necring, Which is worthy of descrip- 
tion. 

The crane consists of a four-sided 
tower on a masonry foundation on a 
well-piled area. On the tower is a 
horizontal slewing-jib, which is tied in 
position by a center pivot, and revolves 
on a roller-path secured to the top of 
the tower. The front end of the jib 
carries a trolley, on which are fixed the 
upper pulleys for both the main and 
auxiliary hoisting-gears. The gears 
themselves, together with the trolley 
traversing-gear, are situated in a house 
at the back end of the jib. This house, 
with the gears, serves partly to balance 
the load, while additional balance is 
obtained by two large _ ballast-boxes, 
which are fixed at the end, and form 
part of the structure of the jib. The 
slewing-gear is carried in the frame- 
work of the jib at the front of the 
roller-path. Four motions are arranged 
for, all worked by separate motors— 
viz., heavy hoisting, light hoisting. 
racking, and slewing. All these mo- 
tions can be worked at the same time. 

The main hoisting-gear, situated in 
the house at the back end of the jib. 
consists of a barrel driven through 
three spur-gearing speed-reductions, by 
two 30-horsepower 400-revolution-per- 
minute motors. The barrel is of cast 
iron, seven feet in diameter, and has 
a turned spiral groove arranged to coil 
the whole of the rope at a single lap. 
and a substantial flange, on which its 
spur-wheel is bolted. The rope passes 
from the barrel over a pulley fixed on 
the traveling-trolley to the snatchblock, 
and thence back to one of the upper 
pulleys on the trolley, from there back 
to the snatchblock, and so on, finally 
heing anchored at the extreme front 
end of the jib. 

In addition to the three reduction- 
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gears mentioned above, a two-speed 
gear, With ratio of 1 to 3, is fitted to 
the first-motion shaft. This gear is ar- 
ranged with clutches and levers in such 
a way that the motor shaft can drive 
the first-motion shaft either direct or 
through the speed reduction. When 
the crane is lifting loads of over fifty 
tons the reduction gear is thrown into 
contact, but with lighter loads it is cut 
out. 

The auxiliary hoist gear ïs also situ- 
ated at the back end of the jib. It con- 
sists of one fifty-horsepower motor 
driving a barrel through two spur- 
gearing reductions. The rope passes 
from the barrel over a pulley on the 
trolley to the snatechblock, baek again 
to the trolley, and is anchored to the 
front end of the jib in a similar wavy to 
the main hoisting rope. 

Each lifting-gear is fitted with 
three independent brakes—viz.: an au- 
tomatic mechanical brake, applied by 
the load and released by the motor; an 
automatic electromechanical brake, ap- 
plied by a weighted lever and released 
by the motor current; and an automatic 
centrifugal brake, connected to the 
motor spindle and released by springs. 
In addition to these brakes an emer- 
gency brake, worked by hand from the 
driver's cabin, is fitted. In the case of 
the main gear this brake is capable of 
lowering heavy loads at any required 
speed, or of holding them independent- 
lv of all the other brakes. 

The traversing-gear is situated at 
the back end of the jib. It consists of 
two vertical drums driven by a fifty- 
horsepower motor through one spur- 
gear reduction and one worm-gear re- 
duction. The rope is wound around the 
two drums capstan fashion, and is at- 
tached to cach end of the trolley. The 
trolley consists of two carriages run- 
ning on the two girders forming the 
jib. The carriages each have four 
wheels arranged for running on double 
lines of rails of four-foot gauge, and 
are connected together by a svstem of 
cross-girders which carry the rope- 
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sheaves. Rocking bearings are inter- 
posed between the cross-girders and 
the carriages, in order to equalize the 
load on the rails. 

When slewing, the jib is driven by a 
large pinion which gears with the 
toothed ring on the lower roller-path. 
This pinion is fixed at the bottom end 
of a vertical shaft, which is driven by 
a thirty-horsepower  500-revolution- 
per-minute motor through two spur- 
gear reduction and one bevel-gear re- 
duction. The spur-ygear is fitted with a 
claw-clutch arrangement, so that two 
slewing speeds are provided. The ver- 
tical shaft is carried in a long casting, 
which is fixed to the slewing-gear bed- 
plate at the top, and the upper roller- 
path at the bottom. The _ bed-plate 
carrying the motor and gear is fixed to 
cross-girders inside the jib, and is pro- 
vided with a projectiag-house. The 
spur-wheels are all of ecast-steel, while 
the pinions are of wrought steel, with 
their teeth machine-cut from the solid. 
A cast iron drum brake is fitted on the 
first-motion shaft, and is provided with 
a wood-lined brake strap controlled 
from a foot-lever in the operator’s 
cage. The lever is provided with a 
ratchet segment and pawl, so that the 
operator can fix the brake on when 
necessary, in order to prevent the jib 
being blown round in a high wind. 

The tower consists of four rectangu- 
lar columns built up of steel-plate and 
angle sections riveted together, and 
provided with horizontal and diagonal 
bracing on the four sides. The top of 
the tower is formed with a system of 
braced girders to carry the roller-path 
and center-pin sockets, and is sur- 
mounted by a level platform extending 
to the four sides. 

— e 

An electro-eyanide process is being 
tested by John R. Parks in an experi- 
mental plant erected at Hollywood, 
near Los Angeles, Cal. A current vary- 
ing from 29 to 14 volts and from 2.5 
to 3 amperes per square foot of anode 
surface is used. 


December 31, 1910 


Electricity in a Hospital. 

According to the London Electrical 
Engineer, a thoroughly well-equipped 
electrical department has now been 
opened at the Birmingham and Mid- 
land Hospital for Skin and Urinary 
Diseases in London. It should be stat- 
ed that an electric plant for the treat- 
ment of lupus, cancer, and other skin 
diseases was first installed at the hos- 
pital nine years ago, but owing to the 
growth in the importance of the de- 
partment and the increasing number of 
patients treated it has been found nec- 

essary from time to time to enlarge the 

` accommodation provided for this branch 
of the institution’s work. The depart- 
ment began in a small room in the basce- 
ment, and afterwards the Board Room 
=- was enlarged and placed at the disposal 
of the medical staff for this purpose, 
while the electrical equipment was in- 
creased: Three years ago it became ap- 
parent that more room was required, 
and a new and well equipped depart- 
ment has been constructed in the base- 
ment of the building. 

The plant installed includes three 
complete sets of X-ray apparatus for 
purely therapeutic work, these being ca- 
pable of adjustment to give varying qual- 
ities of Crookes? tube emanations. A 
great deal of attention has been paid to 
the protection of patients and the staff 
from the undesirablé effects of the X- 
rays. It has been found that the method 
of enclosing patients with the apparatus 
in a cubicle has been very trying to tim- 
id persons, and especially to children, 
and as the result of important experi- 
ments conducted at this hospital a shield 
has been devised for interposition be- 
tween the patient and the Crookes’ tube. 
This shield consists of a sheet of metal- 
lic lead a quarter of an inch in thick- 
ness, which is perforated in one place to 
allow of the passage of the rays. It has 
been found possible to so dispose the 
lead that the passage of the current 
through the X-ray tube is not sensibly 
affected. 

The operators are shielded behind 
screens lined with sheet lead and fur- 
nished with windows of thick lead glass. 
It is of interest to note that since the 
department was first established nine 
years ago no member of the medical or 
nursing staff of the hospital has con- 
tracted X-ray dermatitis, and the com- 
mittee naturally desire that no effort 
should be spared to preserve this repu- 
tation. In addition to its valuable action 
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in lupus, rodent ulcer, and other chron- 
ic affections of the skin, the X-ray ap- 
paratus has been extensively used at this 
institution in the treatment of ring- 
worm, and has reduced the average pe- 
riod of treatment in such cases from 
three years and three months to three 
months or less. 

The Finsen-Reyn and Lortet-Genoud 
lamps used in the departinent are adapt- 
ed for utilizing the highly actinic rays 
of the electric are in the treatment of 
the more snperficial skin diseases. The 
high frequency apparatus installed is by 
Giaffe, of Paris, and is the most pow- 
erful of its kind. By its use over 1,000 
milliamperes pass quite painlessly 
through the human body. It has been 
found a most useful treatment for cer- 
tain forms of lupus and other chronic 
skin ailments. For rapid radiography 
and the diagnosis of diseases capable of 
heing so diagnosed, a coil is provided 
capable of taking a current of from 
sixty to seventy amperes at 220 volts. 
Electrolysis, and ionization are other 
forms of electrical treatment provided 
for in the department, while the exten- 
sion scheme has also enabled a room to 
he provided for complete bacteriological 
chemical and other examinations. 

pa aa A 
Mining in Alaska in 1910. 

The annual report of the United 
States Geological Survey on the mineral 
resources and production of Alaska for 
1910 is now in preparation under the di- 
rection of Alfred H. Brooks. 

The value of the mineral output of 
Alaska in 1910 is estimated at $17,400,- 
000; the value in 1909 was $21,146,423. 
Of this, the estimated value of the gold 
output in 1910 was $16,360,000; that of 
1909, $20,371,078. The copper produc- 
tion in 1910 is estimated to have been 
2,600,000 pounds, valued at about $740,- 
000; that of 1909, was $4,124,705 pounds, 
valued at $536,211. The value of the 


other mineral products, including silver,- 


lead, gypsum, marble, and coal, is esti- 
mated at $300,000—an increase over that 
of 1909. 

There were seven productive copper 
mines in Alaska in 1910, this being the 
same number as in 1909. The copper 
production is about equally divided be- 
tween Prince William Sound and the 
Ketchikan district. There was a small 
increase in copper output of the Ketchi- 
kan district and a Jarge increase in that 
of Prince William Sound in 1910, as 
compared with 1909. 
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The work accomplished in several 
copper-bearing districts has now gone 
far enough to insure that Alaska will 
become an important copper producer. 
There is now every reason to believe 
that the copper output will show a 


' much larger percentage of increase in 


1911 than it has in 1910. 

Practically nothing was done in the 
coal fields except a few patent surveys. 
Most of the small mines which have 
in the past furnished lignitic coal for lo- 
eal use were in 1910 closed until the 
matter of granting patents should be 
finally decided. 

— eoe 
An Electric Transport. 

An electric apparatus for unloading 
coal cargoes and transporting the coal 
from the quay to the furnaces has been 
built by Shencks of Darmstadt for the 
Mulhausen Elektrizitats Werke. The self- 
acting grabs are worked by a thirty- 
horsepower electric motor and raise thir- 
tv tons an hour. The traveling crane 
runs on overhead rails, forty feet apart 
and thirty-five feet from the ground, anıl 
is actuated by a fifteen-horsepower mo- 
tor. The travel is 130 yards from quay 
to works. The coal is weighed between 
grab and crane in an automatic weigh- 
ing machine, which will weigh eleven 
tons at a time with maximum error of 
twenty pounds, and also cast up the 
totals. 


—————_»--o__— 


Electric Theater Signal. 

The Gaiety Theater, of Manchester, 
England, has been fitted up with a new 
system of electrical signaling. An au- 
tomatic switch is connected with the 
drop curtain, and the fall of the curtain 
lights a red signal lamp in the offices and 
in the bars. The manager sitting at his 
desk knows exactly how the play is 
proceeding, when the interval is on, how 
long and also the number of curtains 
received for each act. The public at the 
bars are also aware on the disappearance 
of the red light that the curtain is up. 


— eea 


Power Manufacture and Its Dangers. 


The Colleges of Engineering of the 
University of Illinois.and Purdue Uni- 
versity arrange each year a series of 
exchange lectures delivered by the 
members of the faculty of each institu- 
tion. The first lecture delivered at Il- 
linois this year was by Prof. C. R. 
Moore, of Purdue, on ‘‘Power Manufac- 
ture and Its Dangers.’’ 
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Inspection and Repair of Electric Plants 
in Mines. 

At a meeting of the East of Scotland 
Branch of the Association of Mining 
Electrical Engineers recently held at 
Dunfermline, a paper on this subject was 
read by R. R. Smith. The writer main- 
tained that as a colliery electrical plant 
had to stand a great deal of rough usage, 
there were three main factors to be con- 
sidered, viz., safety, prevention of break- 
downs, and economy with efficiency. It 
was necessary for a competent person in 
charge of a plant to inspect it daily, and 
it was important that he should be very 
observant, as it did not follow that a 
mere glance at a motor or transformer 
was sufficient. Examination of the parts 
in detail was usually most necessary. 

Describing the system in vogue at his 
collierv—which, he said, might be taken 
as a good basis, in so far as it had hith- 
erto proved = suecessful—Mr. Smith 
showed that two sets of switches were 
examined and adjusted each day. That 
meant that each switch was examined 
once every 14 days, and from experience 
this proved sufficient. Should the oil 
show signs of carbonization, a sample 
was taken and tested, new oil being sent 
down if necessary. Every week a motor 
was opened out by men from the surface, 
cleaned, and the clearances taken. As 
far as possible, insulation tests were 
taken monthly ,and if these came below 
a certain minimum resistance, then each 
individual part was tested until the fault 
was located. The insulation tests were 
recorded in a hook, it being stated which 
cables, switches, ete., were taken togeth- 
er, and if the insulation of any part was 
found to be low, note was made. 

———_—_s--@___—_-- 
Electricity for the Olympic. 

During the fitting out of the White 
Star liner Olympic the necessary elec- 
trical energy for lighting and power is 
being supplied from a tug, which is 
moored alongside the larger vessel. 
This tug, according to the London 
Electrician, has an electrical plant with 
a capacity of 320 kilowatts on board, 
and has also been fitted with a power- 
ful steam fire pump. It is, therefore, 
both a floating electric generating sta- 
tion and fire station, in addition to 
heing a tug. The vessel has engines of 
1.500 horsepower. For the purpose of 
driving the electric plant, the shafting 
connecting the propeller with the en- 
gine has heen uncoupled and the dyna- 
mos Coupled up instead, 


ELECTRICAL REVIEW AND WESTERN ELECTRICIAN 


BOOK REVIEWS. 


“Wireless Telephones and How They 
Work.” By James Erskine-Murray, New 
York. Norman W. Henley Publishing Com- 
pany. Cloth, 64 pages (7x43% inches), il- 
lustrated. Supplied by Electrical Review 
Publishing Company, for $1.00. 


This book is a very elementary pres- 
entation of the subject, evidently in- 
tended for popular use. The funda- 
mental facts connected with the subject 
are presented in a manner which is as 
free from technicalities as possible and 
the book will give a fair idea of the 
present development of this subject to 
the uninitiated. To the technical reader 
there is little in it that would prove of 
value, for the technical details are not 
gone into, the matter being confined to 
general descriptions of methods and 
apparatus. 


“Physics.” By Charles Riborg Mann and 
George Ransom Twiss. Revised edition. 
Chicago and New York. Scott, Foresman 
& Company. Cloth, 424 pages (7%4x5 
inches), illustrated. Supplied by Electrical 
Review Publishing Company, for $1.25. 


The teaching of physics has always 
proved a difficult subject, especially in 
our lower schools and in the high 
schools. The trouble has lain largely 
with the methods, whose lack of suc- 
cess constitutes their condemnation. 
This book is an attempt to supply a 
method which will be more suited to 
the young student and which shall at- 
tack the subject in a manner fitted to 
meet the purposes of the study of this 
subject. In the first edition the problem 
method of treatment was adopted by 
the authors, but the subject matter 
used was not changed materially from 
that in vogue in other books of the 
time. In this new edition the same 
method is retained, but subject matter 
has been chosen which is more likely 
to be significant to the pupils and to 
better serve the objects of the method. 
This book should prove a value text- 
book for high schools, and also a valu- 
able textbook for those who wish to 
take up the study of physics alone and 
without previous -preparation. The 
principles of the subject are brought 
out by applying the inductive process 
to experiments which are first de- 
scribed or illustrated. Moreover an 
attempt has been made to give promi- 
nence to those principles which are of 
the greatest importance in modern 
scienee, which has led to a different 
and better arrangement of the subject 
matter than is usually found in books 
intended for this purpose. 
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‘““Hyde’s Telephone Troubles and How 
Find Them.” By W. H. Hyde, Milwaukee, 
W. H. Hyde & Company. Paper, 56 pages 
(632 by 416 inches), with 11 diagrams. Sup- 
plied by Electrical Review Publishing Com- 
pany for 25 cents. 


This well-known little book has now 
reached its fourteenth edition. Much 
new matter has been added, particu- 
Jarly in the way of cost units for aid- 
ing estimate work. Nearly all tele- 
phone troubles are diagnosed and their 
remedies pointed out. The book is en- 
tirely practical and has become of 
greater value to telephone men than 
ever before. 


“Magnets and Magnetism Simply Ex- 
plained.” By Alfred W. Marshall, New 
York: Spon & Chamberlain. Paper, 90 
pages (7 x 5 inches), illustrated. Supplied 
by Electrical Review Publishing Company 
for 25 cents. 


As the name implies, this is a very 
simple description of permanent mag- 
nets and electromagnets, with sym- 
bols or numerical calculations of any 
kind. It will be of use to those persons, 


‘especially artisans, who are devoid of 


scientific knowledge and desire to be- 
come familiar with the elementary 
facts concerning magnets. 


“The Young Electrician.’ By Hammond 
Hall, New York: The MacMillian Com- 
pany. Cloth, 289 pages (4% x 7% inches), 
illustrated. Supplied by the Electrical Re- 
view Publishing Company for $1.50. 


This book is intended for boys and 
beginners in electricity and covers only 
briefly the elements of magnetism and 
a few of the principal electrical ma- 
chines. The treatment of the subjects 
is of course non-technical and the book 
should afford instructive amusement to 
intellivent boys. 

ag eh 


Rubber Substitutes in Electrical Work. 

In connection with the application of 
rubber to the electrical trades a corre- 
spondent writes to the Manchester 
Guardian setting forth the fact that 
there is really much less use for rubber 
in electrical work than is generally 
supposed. 

Much of the rubber that is available 
is absolutely useless for electrical work 
owing to its rapid deterioration, and is 
becoming less desirable owing to the 
increases in price which have been made 
from time to time. Rubber is even now 
seldom used on armored or lead covered 
cables, and in many other instances 
rubber is being superseded by vulean- 
ized bitumen, dialite and diatrine. In 
house wiring work many special sys- 
tems insulated with other material than 
rubber are coming into use. 
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FINANCIAL REPORTS OF ELEC. 


TRICAL COMPANIES. 


VIRGINIA RAILWAY & POWER. 


The 
Company 


Virginia Railway & 


Power 


reports earnings for the 


month of November and five months 


ended November 30, 1910, compare as- 


follows: 


1910 
November gross ........ FEAN $155,300 
BxpenseS 6 ae kw sé ew Soe ed See eee ee 95,006 
November net ............... 90,293 
Other income .....2...c cee ewes 3,036 
Total income .............06. 93,330 
Interest, taxes, etc............. 55.410 
November surplus ........... 37,920 
Five. months’ gross............. 934,098 
Operating expenses ............ 465,466 
Five months’ net............. 467,632 
Other income ........ ccc cece eee 11,735 
Total income ........0..cccees 480,368 
Interest, taxes, etc............. 272,427 
Five months’ surplus......... 207,94 


411,641 
265,993 
145,648 


KEYSTONE TELEPHONE OF PENNSYLVANIA. 
The report of the Keystone Tele- 


phone of Pennsylvania for the 
of November and five months 


month 
ended 


November 30, compares as follows: 


1910 
November grosS ...........0000. $ 96,474 
Expenses and t&axesS............. 48,105 
November net ...........0-08- 48,369 
Chartes- 2.23 eS eed bbe Wh ae eM ae 24,392 
SUCPIÚS e nrw ea ene dees 23,8977 
Five months’ gross............. 475,628 
Expenses and taxes............. 237.6438 
Five months’ net.............. 237,985 
Charges ca cada dee e ae ees 122,551 
Sürplüs sche os ood a Eoaea s 115,434 


1909 
$ 91,851 
45.611 
46.140 
24,654 
21,60A 
456, 262 
2?6, 678 
229,554 
126,442 
103,142 


KANSAS CITY RAILWAY AND LIGHT. 
The report of the Kansas City Rail- 


way & Light Company, for the 


month 


of November and six months ended No- 


verber 30, compares as follows: 


1910 
November gross ............ $ 644,416 
Expenses  ...ec cece cee ee eee 381,401 
INGE E det dekie ss 263,014 
Charges and taxes.......... 188,643 
November surplus ........ 74,371 
Six months’ gross........... 3,829,206 
Expenses oe pie wg ders earnare aya 2,283,490 
Six months’ net........... 1,545,710 
Charges and taxes.......... 1132475 
Six months’ surplus...... 413.535 


SUSQUEHANNA RAILWAY, LIGHT 
POWER. 


1909 
607,167 
352,219 
254,048 


AND 


The Susquehanna Railway, Light & 


Power Company, through 


Bertron, 


Griscom & Jenks, reports earnings for 
the last three years ended October 31, 


as follows: 


1910 
PARTOVASS 135 058 Sonnet seen a tar'e iW a aceite Salsa $844,592 
Fixed charges ................. 249,849 
Net Lion tila Bewe rt manawa wee eee 594,742 
Preferred stock dividends...... 204,610 
Balance “ae. bas ache pa arere alate 390,132 
Reserved for depreciation...... 115,793 
Surplus 0 c.8 bee atl Qdots be we eed 274,339 


*Accrued from subsidiary companies. 


1909 
$672,198 
248,793 
423,405 
204,610 
218,795 
34,742 
184,058 


The company is a holding concern 
controlling through stock ownership 
about fifteen publie service corpora- 
tions in representative cities in differ- 


ent sections of the country. 


UNITED RAILWAYS OF ST. LOUIS. 
The report of the United Railways of 
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St. Louis for the month of October and 
ten months ended October 31, compares 
as follows: 


1910 1909 
October gross .............. $1,041,837 $1,035,624 
Expenses, taxes and depre- 
ciation ..essessseseses.s 671,345 627,968 
October net ............... 370,492 407,656 
Other income .............. 3,723 3,643 
Total income ............. 374.217 411,299 
CAT ECS daer oriee ie seins 232,654 232,267 
October Surplus .......... 141,563 179,032 
Ten months’ gross.......... 9,601,041 9,230,939 
Expenses, taxes and depre- 
CIAC aronda eare oa bie Za 6,440,171 5,845,672 
Ten months’ net.......... 3,160,870 3,385,267 
Other Income ............... 34,372 34,714 
Total income ............. 3,195,242 3,419,981 
CHAR PES. ee ie elec yg a asl Gog 2,393.364 2,333,899 
Ten months’ surplus....... 861,879 1,086,081 


WESTERN UNION’S QUARTER. 

The Western Union Telegraph Com- 
pany has issued its preliminary esti- 
mated statement of earnings for the 
quarter ended December 31, 1910, 
which shows a surplus after dividends 
of $479,141, a decrease of $87,357. The 
income aceount follows, the figures for 
this year being partly estimated, while 
those for 1909 are actual: 


1910 Decrease 

Net revenue ............000- $1,660,000 $87,200 
Interest on bonds........... 433,063 .....-. 
Balance vi cis sk eeeare ees $1,226,937 $87,200 
Dividend % per cent........ 747,796 *157 
Qüurplüs cui dae eS aens Ee $479.141 $87.357 
Previous surplus ............ 8,493,927 9,524,071 
Total SuUPrplus..¢ op dees Sawa’ $8,975,068 $9,611,428 


The combined statements of the last 
two quarters of the year show the fol- 
lowing results for the six months end- 
ing December 31, the figures this year 
being partly estimated, while those of 
1909 are actual: 


1910 (est.) Decrease 

Net revenue .......+.csnee- $3,601,067 $75,408 
Interest on bonds............ 866,125 sat ace anaes 
Balance 264.666 200% ad ndeas 2,734,942 $75,408 
Dividends (14% per cent).... 1,495,366 435 
Surplus sonecie sirsa asad $1,239,376 $75,843 
Previous surplus ........... 7.733,692 9,535,985 
Total surplus ............. $8,973,068 $9,611,428 


*Increase. 

Surplus in 1910 revised by items 
charged off as stated in the company’s 
last annual report. 

—eo 


Large Profits for Westinghouse Com- 
pany. 

Although the fiscal year of the West- 
inghouse Electric & Manufacturing 
Company does not end until March 31. 
next, it is expected that the current 
year will show the best earnings and 
net profits in its history of the Com- 
pany. 

For the first six months of the cur- 
rent fiscal year it was estimated that 
net manufacturing profits averaged 
$500,000 per month, or on a basis of 
$6,000,000 per year. Gross sales and 
shipments aggregated approximately 
$3,000,000 per month during the same 
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period. It has also been reported that 
the net manufacturing profits of the 
Westinghouse Electric & Manufactur- 
ing Company for the first seven months 
of the current fiscal year were better 
than for the whole twelve months of 
last year, which were about $3,300,000.. 
lf the profits average equally as good 
for the last five months of its year the 
net manufacturing profits should reach 
approximately $6,000,000. These fig- 
ures do not include income from in- 
vestments, royalties, ete. 

In September of the current year the 
Company declared a dividend of 8.75 
per cent on the preferred stock, payable 
in three installments, and which cleared 
up the accrued back dividends on the 
seven per cent cumulative preferred 
stock of the company. 

August of the current year the Wes- 
tinghouse Electric & Manufacturing 
Company reduced its six per cent col- 
lateral notes from $6,000,000 to $4,000,- 
000. 

The following table gives estimated 
earnings for the current fiscal year of 
the company to end March 31, 1911, also 
the figures for the past two years, as 
shown in the annual reports of the com- 


pany. 


*1911 1910 
Yross earnings .........-. $35,000,000 $29,248,682 
Cost shipments...... . 29,000,000 25,695,704 
Net man. profits ....... 6,000,000 3,552,978 
Other income ........6.+. 1,900,000 1,616,561 
Total income ..,........- 7,900,000 5,169,539 
Jnterest ..essssesssosenoeo 1,600,000 1,689,182 
Dep. and miscellaneous,. 500,000 419.693 
Balance ..assssossensne 5.520,091 2,850,731 
Pfd. dividends............ #4279,909 209.932 
Balance sycuevswun chee es 5,520,091 2,850,731 
Back dividends 8% %.... 349,875 39,954 
Balance for common...... $5,170,216 2,710,707 
*istimated. **Seven per cent. {tEqual to 


fourteen per cent on common stock. 

In October the Westinghouse Electric 
& Manufacturing Company was work- 
ing in full with 19,000 employes, this 
being an increase of more than 6,000 
over the same period last year. The 
Company has derived a great deal of 
work from the electrification of the rail- 
roads, including work done on the new 
Pennsylvania tunnels. 

—eo —. 


Western Electric Company. 


The gross sales of the Western Elec- 
trie Company for the fiscal year which 
ended with November amounted to $66,- 
000,000. This fiscal year, however, in- 
cluded thirteen months so that in the 
future the fiscal year might correspond 
with the calendar year. 

Comparisons of the twelve months’ 
period with the preceding year follows: 


Year Gross Sales Increase 
T910 so ew Pawns a ete are es $61.000,000 $15,000,000 
T909 eerorsaraeee eee ieS 46,000,000 13,000,000 
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New Electrical and Mechanical Apparatus and 


The Telephone on Electric Railways. 

An excellent example of how an ef- 
ficient system of communication will 
quicken train service and aid generally 
in handling the business of the road is 
afforded by the New Hampshire Elec- 
tric Railways on its lines operating 
around Haverhill, Lawrence, Lowell, 
Nashua, Hampton Beach, Salisbury 
Beach and intermediate points. This 
railway system uses the telephone in 
connection with its train dispatching, 
to connect the repair shop with the 
various car houses, to connect the 
power house with the rotary stations 
and for general purposes, such as re- 
porting defects in cars, track and over- 
head lines, and ordering supplies for 
the various car houses. 

The telephone system is divided into 
two general divisions corresponding to 
the divisions of the road, namely, the 
Eastern and Western Divisions. In the 
Eastern Division, which is subdivided 
into the Eastern New Hampshire and 
Eastern Massachusetts Divisions, the 
main switchboard is located at Ames- 
bury, with pony switchboards at Plais- 
tow and the Amesbury and Salisbury 
ear houses. This division covers about 
sixty miles of road and is equipped 
With twenty-eight telephones. The 
Western Division is made up of five 
subdivisions. The main switchboard is 
located at the Salem car house, with 
pony boards at the Pelham car house 
and at the general offices of the Com- 
pany at Haverhill. This division of 
the road is forty-seven miles in length 
and is equipped with thirty telephone 
stations, in addition to those in use at 
Canobie Lake Park. 

There are also two other telephone 
eircults, one connecting the car house 
at Salem with the machine shop and 
the houses of the master mechanic and 
superintendent, the other a circuit par- 
alleling the high-tension transmission 
lines, Which supplies the power for the 
road. The power for operating the 
trains is generated at Portsmouth, N. 
H., and transmitted at 13,200 volts, al- 
ternating current, to substations at Do- 
ver, Stratham, Plaistow. Amesbury, 
Salem, Methuen, Pelham and Hampton, 
where it is converted to 600 volts, di- 
rect current. The telephone line paral- 
leling the transmission line is fifty-five 


Appliances. 


miles in length, and is equipped with 
telephones at each rotary station. The 
high-tension patrolman always carries 
a portable telephone and by cutting 
into the line, can connect with any 
point desired. 

The dispatchers at Salem and Ames- 
bury can keep in constant touch with 
the power house at Portsmouth and 
each of the rotary stations. In case of 
a breakdown, on the high-tension cir- 
cuit, if a rotary station gets damaged 
during heavy storms, the heads of the 
departments can be notified at once and 
the necessary steps taken to clear the 
trouble immediately. 

Although the Canobie Lake Division 
is the shortest, being but 1.5 miles in 
length, it is one of the busiest divisions 


in the system during the summer on ac- 


count of the amusement park at Cano- 
bie Lake. 

The dispateher for the Western Di- 
vision is located at the Salem car house 
and from this point he controls all the 
ears on this division. The telephone 
equipment here consists of a Western 
Electric switchboard of thirty-line ca- 
pacity, with trunk lines running to 
pony switehboards located at Haver- 
hill and the Pelham ear houses. At 
each siding and at other important 


points along the line there is lo- 
cated a telephone booth in which 
is installed a telephone set, a 


lightning arrester and an Egry trip- 
licate copying machine. This ma- 
chine makes three copies of each or- 
der, one of which goes to the conductor, 
another to the motorman, and the third 
winds up within the machine, which is 
locked and is used to verify any re- 
ports should occasion arise as to just 
what the order was. The conductor 
after receiving his orders from the dis- 
patcher, writes them out and then re- 
peats them back to the dispatcher, who 
wives his O. K. and puts down the time 
on his train sheet. The dispatcher en- 
ters his orders on a regular train sheet 
similar to that used on steam roads, 
and he is held responsible for the 
service, 

This system of dispatching is used on 
both Eastern and Western Divisions, 
when extra cars are run over the vari- 
ous lines. When the regular sehedules 
are in foree all cars pass at designated 


m 


points and dispatehing orders are not 
given except for the control of line or 
construction crews, during delays or . 
when accidents occur. 

The switchboards and telephone ap- 
paratus of the entire system were fur- 
nished by the Western Electric Com- 
pany, Which has supplied numerous 
electric roads with telephone apparatus 
in addition to over fifty of the largest 
steam roads in the country. 

—eo 
Two Reinforced Concrete Buildings for 
the General Electric Company. 

The Stone & Webster Engineering 
Corporation are just completing a ma- 
chine shop known as Building No. 40 
and a storehouse known as Building No. 
46 for the General Electric Company, at 
its Schenectady works. 

Building No. 40 is 83 feet by 403 feet, 
five stories high, the story heights being 
24 feet in the first floor and 17 feet 8 
inches in the floors above. Two towers 
are adjacent to one side of the building, 
these being 32 feet 8 inches wide with a 
combined length of 134 feet. There is a 
two-story leanto between the towers 192 
feet long. The total floor space inside 
the building walls is 193,000 square feet. 
Crane brackets are built integral with 
the columns, there being provision for 
three ten-ton cranes on the first floor, 
three five-ton cranes on the second floor, 
and three three-ton cranes on the third 
floor, all of which travel the length of 
the building. In this building the floors 
are designed to carry a live load of 200 
pounds per square foot, the floors in the 
towers being designed to carry 175 
pounds to the square foot. Two bridges 
fourteen feet wide connect the second 
floor with an adjacent building fifty- 
eight feet distant. 

Building No. 46 is 73 feet by 37 feet, 
the same height as building No. 40. In 
this building the seeond floor is de- 
signed to earry 400 pounds per square 
foot live load, the seeond and third toor, 
300 and the fourth floor, 200. 

Near the ends of each building are lo- 
cated two freight elevators and two 
flights of conercte stairs. In building 
No. 46 provision is made for three five- 
ton cranes on the first floor only. Both 
buildings rest on modified Raymond eon- 
erete piles, which consist of a sheet steel 
Shell with a collapsible eore which is 
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driven into place, the core withdrawn 
and the casing filled with concrete. The 
piles were designed to carry a load of 
about forty-tons each and were 20 feet 
long, 8 inches in diameter at the point 
and 20 inches at the top. <A test load of 
seventy-five tons was carried without 
material settling or sign of failure. 

The framing for the two buildings is 
very similar, being of the ordinary beam 
and slab type. The longitudinal bays 
are sixteen feet long while the cross bays 
are 27 and 23 feet respectively in build- 
ings No. 40 and No. 46. A longitudinal 
girder is supported by the lines of col- 
umns and into this are framed cross- 
beams eight feet on centers. The key- 
note of the whole design was to pro- 
vide economy of steel and concrete and 
facility in erection. In building No. 46 
a really remarkable speed record was 
made. Jn thirty-nine working days 6,- 
100 cubic yards of concrete above the 
footings and 1,180,000 pounds of rein- 
forced steel were placed. The steel con- 
tained a third of a million separate 
bends, the bending being accomplished 
at the average rate of fifteen bends 
per minute. The slab steel was bent 
by the use of a special double bend- 
ing machine designed by Lewis F. Bray- 
ton, of the Stone & Webster Engin- 
eering Corporation. This machine off- 
sets a bar parallel to itself, puts in two 
bands at one pull of the lever and the bar 
can be immediately shoved lengthwise 
into position for the next offset. 

— eoe 


Electrification of New Manufacturing 
Plant. 


The United States Engineering & 
Manufacturing Company has prepared 
plans for a new plant to be erected along 
Bull Creek, near Tarentum, Pa., which 
is to be equipped throughout with elec- 
tric drive. The products of the Com- 
pany are electric rock drills, wheels for 
automobiles, having the character of the 
pneumatie tired wheel, new vault light- 
ing arrangements for basement rooms 
under sidewalks, and other specialties. 
In addition, the Company proposes to 
specially manufacture machinery for 
mills, ete. 

The machine shop will be 300 by 120 
feet, and the foundry building will be 
of the same dimensions. The power 
house will be eighty by forty feet and 
a general office building and pattern shop 
will also be erected. All have been 
grouped so that extensions can be made 
from time to time without interfering 
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with operations. The Company has tak- 
en over the Bull Creek Railroad Com- 
pany, which has been’ chartered and 
which will mean the construction of 4,200 
feet of railroad connecting the new plant 
with the Conemaugh division of the 
Pennsylvania railroad. In the machine 
shop there will be two thirty-ton electric 
cranes and similar equipment will be 
provided for the foundry. The power 
house will have two 250-horsepower gas 
engines and equal equipment of electric 
generators. The site includes eighty- 
seven acres of ground. 
— eona 

Electrically-Heated Melting Pot. 

In many industrial establishments it 
is imperative that means be afforded 
for melting lead, solder, ete., in greater 


METAL MELTING POT—1,000-POUNDS 
CAPACITY. 


or less amounts. THis has been gener- 
ally accomplished by means of devices 
heated by coal, gas, gasoline, oil or 
other dangerous and unhealthful heat 
producers which involve a fire risk in 
addition to their other objectionable 
features. 

The electrically heated device manu- 
factured by the General Electrice Com- 
pany for this purpose accomplishes the 
desired result without the accompani- 
ment of undesirable features. It is 
clean, sanitary and without odor. As 
its operation is not attended with a fire 
hazard, it can be used anywhere, even 
where combustibles are scattered 
about, and its control is so easy and 
certain that it can be regulated so as 
to maintain the molten metal at the 
proper temperature for best results. It 
is always ready for use, a throw of the 
switch turning on the heat. 

It finds extensive application, being 
suitable for melting lead, solder, bab- 
bitt metal, for tinning, dipping, and 
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soldering wires and other small arti- 
cles, for telephone manufacturing es- 
tablishments, electrical repair shops, 
ete. ' 

In construction it is a shallow cir- 
cular vessel of cast iron, the cup being 
assembled on top of the heating disc 
and the design being such that the 
heating unit is readily accessible. 

There are three degrees of heat reg- 
ulation, consuming 200, 400 and 600 
watts respectively. The standard de- 
vice has a maximum capacity of fifteen 
pounds and is designed for attaching 
to electric circuits where the potentials 
are 100, 110 or 120 volts. 

Larger devices may be built to order 
having a capacity (for lead) of 700, 
1,000, 2,100, 2,500, 3,000, 3,150 and 
3,500 pounds respectively. Some large 
ones are now being built having a ca- 
pacity of 1,000 pounds, one for a large 
shipbuilding company, to be used as 
a tin-melting pot and another for a 
large paper manufacturer for use in 
melting stereotype metal in the printing 
department. 

— eeo 


Lecture on Automobile Batteries. 

An interesting and instructive lecture 
on the construction, operation and care 
of automobile batteries was given De- 
cember 14, at the Carnegie Library, At- 
lanta, Ga., by A. N. Bentley of the Elec- 
tric Storage Battery Company. The 
purpose of the lecture was to give auto- 
mobile owners some idea of how automo- 
bile batteries should be treated and to 
analyze some of the features of operation 
and causes for trouble not only in the 
battery but in other parts of the electric 
automobile. Mr. Bentley is the Atlanta 
representative of the Electric Storage 
Battery Company, and a man of exten- 
sive experience with both the operation 
and the manufacture of automobile bat- 
teries. He treated the subject in the 
most able manner explaining all details 
in such a way that those who had never 
gone into the study of the storage cell 
and the way it generates electrical ener- 
gy, could understand and follow the dif- 
ferent chemical changes which take place 
in the storage battery. 

Beginning with the elementary theory 
of the storage battery cell, Mr. Bentley 
showed how the cell was made appliable 
to the electric vehicle, how it was pos- 
sible to get the best efficiency from cells 
when normally charged and also how 
to restore the cell by charging after its 
mileage had been, consumed. In view 
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of the fact that a large number of auto- 
mobile owners were present, the lecture 
was of great value to them as it relieved 
their minds by knowing that a large 
number of troubles which are attributed 
to the electric battery could be traced to 
other mechanical parts of the car. Nu- 
merous instances were recited in which 
this was pointed out. 

The descriptive part of the lecture 
referring to the storage cell was made 
intensely interesting by the large num- 
ber of lantern slides which were shown 
and the explanation by the lecturer on 
the various features of construction. One 
of the most instructive features of the 
lecture was the rules given on the care 
of the battery. 

The lecture was made possible through 
the efforts of William R. Collier, contract 
agent of the Georgia Railway Company, 
Atlanta, Ga. The lecture was carried 
out purely on an educational basis rather 
than for any commercialism either to the 
Storage Battery Company, or to the local 
central station. Mr. Collier on account 
of his close counection with the vehicle 
side of central station business thorough- 
ly realizes that people generally do not 
understand the use of the eleetric vehicle 
as well as they should. Since the elec- 
tric vehicle is now on a practical com- 
mercial basis, it is only by careful at- 
tention to details and plans to interest 
the publie that the vehicle will be looked 
upon with the confidence it deserves. 
From the practical and informal discus- 
sions which followed the lecture referred 
to, it was plain that the object of the 
originators of the idea was accomplished. 


The example can well be followed in 
other sections. 


New Safety Device for Steel Mill Con- 
trolling Apparatus. 


The importance of inereasing the 
safety factor of electrical apparatus 
used in steel mills was one of the sub- 
jects which received much attention 
at the recent meeting of the Association 
of Iron and Steel Mill Electrical En- 
gineers held at Pittsburg. A great deal 
of discussion on safety devices took 
place and a number of new appliances 
were exhibited. 

One of the simplest of these was a 
Kittredge safety lock for use on con- 
trollers, and an application of this de- 
vice is shown in the accompanying il- 
lustrations. Fig. 1 shows the control- 
ler handle locked in position. Fig. 2 
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showing the safety lock released and 
the controller handle free. 

The Kittredge safety lock, which is 
manufactured by the Delta-Star Elec- 
tric Company, Chicago, Ill., consists of 
a hinged metal U-shaped piece fastened 
to the controller frame, and so mounted 
as to engage or disengage the controller 
handle. When in the engaging posi- 


tion two projections on the safety lock 


CONTROLLER—HANDLE 


FIG. 1.—MILL 
LOCKED. 
encloses the controller handle, as 


shown in Fig. 1, and it is impossible to 
operate the controller until the loek is 
released by the use of a special key. 
An attendant can, therefore, securely 
lock the controller handle against oper- 
ation by unauthorized persons, thus 
preventing possibility of starting up 


FIG. 2.—-SAFETY LOCK RELEASED. 
and causing injury to men or ap- 
paratus. 


As an example of the necessity of 
using such devices one incident is re- 
called where an electrical accident 
caused a damage suit of $20,000, which 
sum would pay a large interest on the 
necessary expenditure on safety locks. 
The case in point occurred at a mill 
where an employe carelessly threw the 
controller handle to the first notch po- 
sition, where it remained. Later on an- 
other employe thoughtlessly closed the 
main circuit switeh and the result was 
a very bad accident involving suit. 

Many other applications of this new 
safety loek are being worked out as 
the demand increases for them. 
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ADVANTAGES OF SMALL EX- 
HAUST-STEAM TURBINES 


BY A. EUGENE MICHEL. 


Increasing the power of a plant 
where the requirements have outgrown 
its original capacity, but are not great 
enough to justify scrapping the old and 
replacing with new units, is a trying 
problem that is often made easy by 
means of the exhaust-steam turbine. 
This is well illustrated for instane¢e in 
a mill deriving its power from a sim- 
ple non-condensing engine and in 
which the addition of machinery from 
time to time has increased the load on 
the engine beyond a practical limit. 
The owner can secure more power in 
three different ways: First, he can 1n- 
stall a larger or additional engine, 
which is an expensive proposition at 
best, requiring additiona) boiler capac- 
ity, perhaps involving expense for en- 
larging the buildings, and increasing 
labor and upkeep costs materially. Sec- 
ond, more power may be secured by 
running the old engine condensing, but 
a condensing engine, either simple or 
compound, and even when operating at 
the most economical point of cut-off 
and otherwise under the best condi- 
tions, can hardly deliver twenty to 
twenty-five per cent more power than 
when running non-condensing. The in- 
crease obtainable and practical will 
hardly be greater with a compound 
than with a simple engine and in either 
case the change may subject the en- 
gine to a constant load greater than 
that for which it was designed. 

The third method, that of changing 
the engine to condensing and utilizing 
the additional range of pressure drop 
to drive an exhaust steam turbine, is 
far more logical. In this way it is pos- 
sible not only to almost double the 
amount of power previously secured 
from the engine, but this is done with- 
out increasing the duty on the engine 
and without using more steam than be- 
fore. 

The accompanying illustration shows 
a Kerr exhaust turbine, made by the 
Kerr Turbine Company, Wellsville, N. 
Y. This machine operates with any 
steam pressure above two pounds 
gauge at its inlet and exhausts into a 
vacuum of from twenty-four to twenty- 
eight inches, utilizing exhaust from 
main engines, pumps, air compressors, 
ete. 
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The installation of such an exhaust 
turbine improves the economy most 
and offers the greatest capacity in- 
crease where the turbine and a suita- 
ble condenser are added to a simple 
non-condensing engine. For the 
smaller sizes the ordinary jet com- 
denser maintaining twenty-four to 
twenty-six inches vacuum may be used 
with satisfaction. In larger units con- 
densing apparatus maintaining higher 
vacuum is justified. A substantial im- 
provement in economy and increase in 
capacity also result from the addition 
of an exhaust turbine to a simple con- 
densing engine and from the addition 
of turbine and condenser to a com- 
pound non-condensing engine. The ex- 
haust turbine can also be utilized to ad- 
vantage with compound or even triple 
expansion engines where increased ca- 
pacity is important. 

In general the steam economy of a 
simple engine and exhaust-steam tur- 
bine together is always an improve- 
ment over that which would be ob- 
tained by compounding and adding a 
condenser. The plant capacity is in- 
creased from fifty to 100 per cent by 
exhausting through an exhaust turbine 
to condenser on a non-condensing en- 
gine, while the increase by adding the 
turbine to a condensing outfit is from 
one and one-half to three times that 
which could be secured from the con- 
denser alone. / 

An engine that has previously been 
running non-condensing, continues to 
exhaust at about the same pressure and 
carries the same load after the turbine 
is put into the exhaust line. A con- 
densing engine can be adjusted to ex- 
haust at atmospheric pressure or there- 
abouts and will be relieved of that 
part of the load assumed between at- 
mospheric pressure and the vacuum 
while the turbine is being operated. 
The water of condensation will be dis- 
charged from the condenser at a tem- 
perature within two or three degrees 
of the theoretical and can be utilized in 
the usual ways. 

In short, the increase in output ob- 
tained from a condensing reciprocating 
engine and exhaust turbine set is 
greater by about twenty-five per cent 
than obtainable with any condensing 
engine alone, while the installation of 
turbine and condenser upon a non-con- 
densing engine increases the output 
from about forty to 100 per cent. 

Power developed by an exhaust- 
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steam turbine is available for driving 
a generator, centrifugal or air pump, 
fan or any high-speed machine or for 
belt or silent-chain driving, and under 
much the same conditions as that ob- 
tainable from high-pressure turbines. 
Rigged. up for belt or chain drive, the 
exhaust turbine delivers into the same 
line or jack shaft as the engine, in 
which case the turbine assumes an al- 
most fixed proportion of the load. 

An exhaust-steam turbine may be ar- 
ranged to carry a uniform or fluctuat- 
ing load, regardless of whether the 
load upon the engine and consequently 
the source of steam supply to the tur- 
bine is constant, fluctuating or even en- 
tirely cut off for short intervals. 

Plants containing a number of en- 
gine-driven units can be equipped with 
an exhaust turbine for each engine and 


KERR EXHAUST-STEAM TURBINE. 


the additional power thus secured will 
carry the load with about one-half to 
one-third less steam, fewer engines in 
operation and the rest in reserve. A 
greatly increased output is possible 
with all engines in service, but with- 
out using more steam. Several engines 
may he. made to exhaust into a large 
receiver separator, which in turn may 
supply the exhaust turbines and thus 
reduce the number of boilers under 
steam. 

9 —_____ 
Hydroelectric Development in 
Paraguay. 

It 1s proposed to utilize the falls of 
the Yguazu, in Paraguay, which are 
larger than Niagara, for electric-power 
purposes and construct an electric rail- 
way through the country. The falls are 

too remote for industrial utilization. 


-~ 


Electrical Supply Statistics of Glasgow. 

The statistics of the Glasgow (Scot- 
land) supply undertaking for 1909-10 
are of remarkably stimulating inter- 
est, since the analysis of the consump- 
tion records makes it possible to estì- 
mate quite clearly in which direction 
the pushing policy may be most profit- 
ably applied. The increase of 2,000,000 
kilowatt-hours has been obtained en- 
tirely from long-hour consumers, the 
short-hour consumers (under four 
hours a day) showing an actual de- 
crease in demand amounting to nearly 
750,000 units. In other words, the peak 
has apparently been flattened to that 
extent. Of the 15,000,000 kilowatt- 
hours sold for lighting, rather more 
than half were priced at seven cents, 
and one quarter at 1.5 cents, the re- 
mainder being taken under special con- 


ditions at prices ranging from two to 


six cents. Power and heating units 
made a total of 19,655,173, half of these 
being sold at 1.5 cents. The large num- 
ber of 5,175,341 that brought in three 
cents per unit seems to suggest that 


®_ there ought to be a margin here for re- 


duction. There are surely other under- 
takings that would gladly entertain 
such a day load at a lower figure. With 


' some bearing on the foregoing remarks 


referring to electrical prospects, it is 


worth while putting on record the fact 


that the total number of motors sup- 
plied from the mains only reaches 33,- 
000 horsepower, which cannot be a 
large proportion of the aggregate pow- 
er used in Glasgow’s industries.— 
Times Engineering Supplement. 
—eo o 
Train Dispatching Telephones Prove 
Their Usefulness. | 


The value of the telephone method of 
dispatching trains, which has superseded 
the old familiar telegraph on many of 
the largest railroads of the country, has 
been demonstrated by the behavior of 
this system on the Pere Marquette dur- 
ing recent sleet storms. The telegraph 
was put out of commission, but the tele- 
phone circuit worked continuously and 
received many words of praise from the 
railroad people. Telephones and selectors 
furnished by the Western Electric Com- 
pany have been placed in service along 
136 miles of this road, between Saginaw, 
Mich., and Toledo, Ohio. 

The telephones have been installed at 
thirty way-statións and four sidings. 


The service on this division will be. 
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watched with interest, as the traffic on 
the Toledo Division is unusually heavy. 
Several times in the past the railway 
has found it necessary to cut the tele- 
graph train wire into two sections in 
order to handle the traffic, but it is be- 
lieved that the telephone equipment will 
enable the work to be handled entirely 
with one circuit. 

The Michigan Central has recently in- 
stalled train dispatching telephone cir- 
cuits between Jackson, Mich., and Niles, 
Ohio, 105 miles, with thirty-four tele- 
phone stations ; between Jackson and Bay 
City, Mich., 115 miles, with twenty-three 


stations, and Jackson and Grand Rapids, ` 


Mich., 94 miles, with twenty-one stations. 
Equipment has been ordered for a tele- 
phone line between Windsor and St. 
Thomas, Ontario, Canada, 111 miles, with 
twenty stations. Plans have been made 
for the installation of a number of other 
circuits during the coming year. 

— eoo 
Storage-Battery Cars in Service. 
An arrangement was made by Jo- 

seph B. Mayer, receiver of the Twenty- 
eighth Street and Twenty-ninth Street 
Railway Company, with Frederick W. 
Whitridge, receiver of the Third Ave- 
nue Railroad Company, for the opera- 
tion of the former line with the storage 
battery cars which the Third Avenue 
Company has recently constructed. 
This service was commenced Decem- 
ber 18, and about fifteen cars are now 
being operated. In addition to this, the 
Third Avenue Company is operating 
ten cars on its One Hundred and Tenth 
Street line. These cars are equipped 
with the Gould Storage Battery Com- 
pany cells, and it is claimed that they 
have shown in tests more than 100 
miles on a single charge. The cars 
themselves are for the most part re- 
built horse ears, but there are some 
new cars also in the service. For a 
number of months past an Edison stor- 
age battery car has been operating on 
the Twentv-eighth Street line, but the 
receiver of that company concluded 
that it was better to make a running ar- 
rangement than to purchase new ears. 

——_+-e—____- 

The United Wireless Telegraph Com- 
pany of New York has closed a con- 
tract with the Merchants’ & Miners’ 
Transportation Company of Baltimore, 
Md., for the installation of the United 
Company’s system aboard twenty-three 
of its steamships. Installations will be 
made immediately. 


Five-Hundred-Watt Mazda Lamp In- 
stallation. 

The clear, white, intensely bright, 
sunlight quality of the light given by 
Mazda lamps has made them very pop- 
ular and has led to the use of larger 
units, thus extending the field of the 
incandescent lamp. 

These large lamps, rated at 500 watts 
and giving approximately 442 candle- 
power, are economical substitutes for 
other lighting units of high candle- 
power and clusters of small lamps of 
low candlepower. While they give the 
large volume of light of the are lamp 
or a cluster of small incandescent 
lamps, they have the simplicity, relia- 
bility and convenience of the ordinary 
incandescent lamps of lower candle- 
power. 

There are many advantages inherent 
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skating rinks, factories, yards, streets, 
etc. 

The illustration shows a part of the 
book department of Hahne & Com- 
pany’s department store illuminated by 
200-watt General Electric Mazda 
lamps, in Monolux units. These large 
fixtures, suspended from the ceiling by 
ornamental brass hooks and chains and 
fitted with large irridescent globes and 
shades with pearl-like reflecting sur- 
face add greatly to the attractiveness 
of the store. They produce a particu- 
larly soft and well diffused light which 
harmonizes with the ornamental effect 
and makes the illumination agreeable 
as well as attractive. 

They also harmonize with the other in- 
candescent lamps in the store. 

The height of the ceiling above the 
floor is 17 feet 11 inches, and the 
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INSTALLATION OF MAZDA LAMPS IN A DEPARTMENT STORE. 


in this type of lamp. The light is 
steady with an entire absence of flick- 
cring. When the light is turned on the 
full intensity is attained at once with- 
out the delay associated with the 
‘*feeding’’ of are lamps. There is no 
deterioration in the quality of the light. 
it being of the same high quality dur- 
ing the whole life of the lamp. 

This lamp requires neither trimming 
nor attention, and consequently in- 
volves no operating expense. More- 
over, the maintenance cost is low. 

They can be used to excellent advan- 
tage for lighting department stores, 
store fronts, show windows, billboards, 
and for the general lighting of large 
interiors such as auditoriums, armories, 


ae 


lamps are suspended 14 feet 5 inches 
from the floor. The ceiling, posts and 
wall are white. 

This installation has burned 1,200 
hours and as vet there has been no 
burn-out of lamps. 

Mea eee 
Copper Production in Chile. 

Official reports from Chile, S. A., place 
the copper ore production of that coun- 
try in 1909 at 500,532 tons, containing 
approximately 102,000,000 pounds of the 
metal. The tonnage includes concentra- 
trates. and the average content is placed 
at 9.217 per cent. Translated into usual 
American terms the report estimates the 
cost of production at from 9.7 cents to 
10.4 cents per pound. 
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‘GREAT BRITAIN. 


(Special Correspondence.) 


LONDON, DECEMBER 17.—The long anticipated wireless tele- 
graph patent action by the Marconi Wireless Telegraph Company 
against the British Radio Telegraph and Telephone Company is 
now under consideration by the courts. For the first few days 
public appetite was whetted by the installation of a complete 
outfit in court and the receiving of messages from outside. The 
apparatus so far has not been much used. Three patents are 
involved all of which will be considered separately. At present 
No. 7777 is being dealt with, which relates to the closed oscillatory 
circuit, a transformer being used to couple it to the aerial. The 
Mier patents relate to the magnetic receiver and the last one 
to a machine for producing discharges. The action is to proceed 
daily until next week, and after Christmas will be heard only 
on three days a week. It is expected to last well into the next 
legal sittings. The defending company, I believe, has only put 
up a very few installations and two of them are on cargo boats. 

An electrically driven fire engine, the first of all British ma- 
chines of this type has been constructed by a well known London 
firm of fire-engine makers. Independent motors, supplied from 
batteries. drive each of the rear wheels, and a maximum speed 
of twenty miles per hour can be attained on the level. 

Another matter in which the London County Council is taking 
action against the Borough Council is in respect of the rating of 
its electricity undertakings. In the case of Marylebone the 
electricity has been rated at about $70,000, but the County Coun- 
cils valuer states that it should be $200,000, and an effort is to 
be made to secure an alteration. A very glaring case of this 
description happened at Westham a year or two ago, where one 
of the largest electrical undertakings in the country was assessed 
at a few hundred pounds. It has now been increased to over 
$25.000. G. 


CONTINENTAL EUROPE. 


(Special Corrernandence.) 


PARIS, DECEMRER 16.—The Southern Railroad Company of 
France recently ordered thirty motor cars and an electric locomo- 
tive from the Westinghouse works at Havre. These are to be used 
upon different sections of the Company’s lines in the Pyrenees 
region, which we already mentioned, in the neighborhood of Bay- 
onne. Single-phase current will be used on these lines, working 
at 12,000 volts. The motor cars are fitted with 125-horsepower 
motors and the locomotives have two 600-horsepower motors. 

In France tne Bruno, a hydraulic plant on the Reyssonze 
stream, is to supply the commune of Gras, in addition to other 
towns located on the same net-work. We note electric lighting 
projects for the towns of Magny and Coulonges, also for the com- 
mune of Paimhoeuf. Hydraulic operations are to be extended 
in the Isére region of France. The Bournillon plant has already 
been working on a common power network with the Froment 
station; but as a large supply is needed, there is to be built an- 
Other station on the stream above the Bournillon plant so as to 
double the amount of current from this source. This will be 8,000 
horsepower in the latter case. A project is also on foot for a third 
station lying at another point on the same stream at Chabert. On 
the Venelle stream is to be built a turbine plant for supplying the 
communes of Selongzey and Foncegrive. It is intended to substitute 
electric driving for steam at the municipal water works of Meze. 

We note that the electric lighting contract for Constantinople 
has been ratified by the Sultan. An expenditure of about $5,000,000 
is involved. The syndicate which secured the contract is under the 
direction of the Hungarian bank, and the Ganz electric firm will 
carry out the work. 

It is stated that the Italian government has been making very 
interesting experiments with the new Jacioello wireless system at 
the Monte Maris station near Rome. As a result, it intends to 
erect stations for.using it at Milan, Turin and Florence, 

A power line project worthy of note is to be carried out in 
the Dauphine region of France by the Central Electric Power 
Company. The line is to be used to transmit the current from 
two hydraulic plants in this region, one of these being situated 
on the Olle stream an affluent of the Romanche and the second 
on the Roizonne River. The power line will use 60,000 volts, 
which is unusual in France, and will also be one of the largest 
in the country, or about 100 miles. A main substation receives 
the power lines, the total output being 15,000 horsepower. It is 
to be remarked that aluminum is used for the power line. Exam- 
ples of this can now be found in at least three different power 
lines in France, one of these running from the Entraygues hydraulic 
plant in the Mediterranean region. 


According to the most recent news about the great Trolhiittan 
plant, it is now running with an output of 40,000 horsepower. 
At the end of 1911 the work which is now in progress will be 
finished and this will bring the total capacity up to 80,000 horse- 


power. Eventually the station will give 180,000 horsepower ac- 
cording to the present plans. The present power line is over 100 
miles long and supplies a number of substations at Jothenburg, 
Hakanstorp and other places. The power network covers an ex- 
tensive region in the central and southern part of Sweden. It is 
likely that much of the current will be used for electric railroads 
in the future. 

I note a project at Znojmo, Austro-Hungary, for electric lighting 
and the operation of a three-phase power network in the region. 
In Roumania, the town of Focsani is engaged on an electric light 
project. One of the first hydraulic plants in the Algerian region 
is to be erected at Blida, a town lving not far inland from Algiers. 
At Dauhitz, Bohemia, the Union Electric Company is to install 
an electric plant. The municipality of Larissa, Greece, has lately 
granted the franchise for electric light and water works to a local 
company. 

At present, Russian platinum is sent to foreign countries to 
be refined, but the Government is taking measures to have this done 
at home establishments in the future. A refining plant will be 
built by the state for this purpose, should the present bill be 
passed, and the crude metal will not be allowed to be exported. 
Recent figures show that out of the total world’s production of 6.5 
long tons of platinum yearly, the Ural region figures for most of 
this, or 5.7 tons. However, most of this is exported, and but two 
per cent is for home consumption. A. DE C. 


CANADA. 


(Special. Correspondence. ) 


OTTAWA, ONT., DECEMBER 24.—The new station of the Mar- 
coni Wireless Telegraph Company, at Port Arthur, Ont., is com- 
pleted and in working order. 

The Dominion Government has granted incorporation papers 
to the National Hydroelectric Company. The headquarters of the 
new concern are at Montreal,.and its capital is $1,000,000. 

The Ontario Railway Board has suspended, for the space 
of one month, the further operation of the pay-as-you-enter system 
on Toronto street cars not properly equipped for that system. At 
the expiration of the month, the board will determine upon a type 
of car suitable for use by the Toronto Railway Company. 

The city of Sherbrooke, Que., has 8,000 horsepower developed 
within the city limits. At the Drop Off, it also owns another power 
which, when developed, will give an additional 2.500 horsepower, 
and the estimated cost of developing this power will be $100,000. 
With all this available power, the City has determined to send 
representatives into the United States to induce American in- 
dustries to open branches in Canada and locate in Sherbrooke. 

According to the departmental railway statistics, just pub- 
lished, the mileage for electric railways in Canada grew from 989 
miles, in 1909, to 1,049 miles in 1910. Capital liability increased 
from $91,604,989 to $102,044,979. Gross earnings reached $17,100,789, 
a betterment of $2,275,853. Net earnings amounted to $5,383,276. 
after making a deduction of nearly $3,000,000 for taxes, interest 
on funded debt, etc. During 1910, these railways carried 360,964.876 
passengers and 853,294 tons of freight. 

The new Imperial cable, from Great Britain to Montreal. by 
way of Orkney, Shetland, the Faroe Isles, Iceland, Greenland and 
Labrador, is expected to bring down the cost of the transmission 
of business messages from Canada to Great Britain to a little 
over one-third of the present rates and to effect a corresponding 
reduction on messages between Britain and Australia. The stroke, 
which has rendered this possible, was the leasing in July last 
by the Pacific Cable Board, from the Canadian Pacific Railway, 
of a copper wire from Montreal to Vancouver, thereby securing 
for its own use, under its own direction and worked by its own 
operators, direct communication from Montreal to Fanning Island, 
of the Hawaiian Islands, with only one re-transmission, viz., 
at Bamfield Creek, which it is hoped, in time, may be dispensed 
with altogether. The new Atlantic cable would mean a reduction 
on all business, and, as regards Canada, it would mean that the 
present rate of twenty-four cents a word would be reduced to 
nine cents and at that figure it is estimated that the cable would 
pay operating expenses of $575,000, and have a sufficient balance 
to pay an interest of five per cent on the $4,500,000 capital re- 
quired for its construction. At present Canada has one-sixth 
of the business of 30,000,000 words annually that are handled 
by the North Atlantic Cable Companies, and for that sixth this 
country pays the sum of $1,250,000. W. 
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COMMISSION NEWS FROM NEW JERSEY. 


(Spectal Correspondence.) 


The Board of Public Utility Commissioners has handed down a 
memorandum declaring its purpose to enforce with the utmost 
strictness the provisions of the act prohibiting any public utility cor- 
poration from issuing capital stock for property in excess of the 
actual cash value of the amount of stock at par. The memorandum 
lays down the rule that no such issne of stock will be approved by 
the Board unless the application includes a detailed inventory and 
appraisement of the property to be transferred. 

Contrasting the situation thus presented as regards ordinary cor- 
porations with that of corporations exercising a public franchise, 
the memorandum of the Board points out the following provisions 
of the law relating to the issue of capital stock by public utilities: 
(1) That such canital stock shall not be issued, sold or delivered ex- 
cept for cash, of a like or greater amount of the par value of the 
stock issued therefor, or for property of at least the actual cash 
value of the amount at par issued in payment thereof: (2) that 
such capital stock issued, except in compliance with the terms 
aforesaid, shall be deemed to be illegally issued: (3) that the issu- 
ance of such capital stock shall not be valid until approved by the 
Board of Public Utility Commissioners. 


COMMISSION NEWS FROM WISCONSIN. 


(Npecial Correspondence. ) 


The Commission has authorized the Gogebic and Iron Counties 
Railway and Light Company to issue stock and bonds as follows: 
(a) 2.000 shares of preferred stock of the par value of 
one hundred dollars each, carrying a guaranteed dividend of six 
per cent per annum, being a total issue of $200,000. This stock is 
to be sold for money only and for not less than par value: (b) 
5,000 shares of common stock of the par value of $100 each, 
being a total issue of $500.000. This stock must be sold for money 
only and for not less than par value; (c) $1.344.400 par value of 
bonds. to bear interest at the rate of five per cent per annum and 
to be secured by a mortgage or deed of trust on all the property 
of the Company. The bonds shall be sold for money only and at 
not less than seventy-five per cent of the par value. The Company 
has been organized for the purpose of acquiring the bonds and 
stocks of the Gogebic and Iron Counties Railway and Light Com- 
pany of the state of Michigan, which company owns the electric 
light plant at Bessemer, Mich., and has an option contract on the 
‘property of: the Twin City General Electric Company, comprising 
the street railway and electric light plants serving the cities of 
Ironwood, Mich., and Hurley, Wis. The new company plans also 
to acquire the Ashland Power Company, which company holds the 
majority of the capital stock of the Ashland Light. Power and 
Street Railway Company and also owns land in Ashland County, 
Wisconsin, in which lies the Grand Canyon of Wisconsin, Copper 
Falls and Brownstone Falls with a total head on the Bad River 
of 150 feet. It is the purpose of the Company to improve the 
Copper Falls and Brownstone Falls properties. The surveys showed 
that by the acquisition of what is known as Mellen Rapids a total 
fall of 258 feet could be made available. The Company proposes 
to improve these water powers and connect them with the White 
River Power Company's plant at White River by transmission lines 
and to connect the same to Ironwood and Bessemer, Mich., so as 
to distribute the power throughout the territory described and serve 
the demands of the various mining properties located along the 
Gogebic range. The stock and bonds are to be sold for the purpose 
of supplying the company with funds to purchase bonds of the 
Ashland Power Company of the par value of $120,000; to develop 
water power on the Bad River near Mellen, Wis.. and to con- 
struct the necessary buildings and to install the necessary machin- 
ery; to construct a transmission line from the power plant of the 
Ashland Light. Power and Street Railway Company at White River 
and at Brownstone Falls to the city of Hurley. Wis.: to purchase 
the first mortgage bonds of the Iron Countics Railway and Light 
Company of the state of Michigan of the par value of $458,300; 
to purchase 500 shares of the eight-per-cent preferred stock of the 
Ashland Power Company: to purchase a reservoir system and to 
build storage dams: to purchase 500 shares of the common stock 
of the Ashland Power Company: to provide the necessary working 
capital and to pay interest, incidentals and contingencies during 
construction: and to purchase 3.500 shares of the common stock 
of the Gogebie and Iron Counties Railway and Light Company of 
the state of Michigan. 

The Commission has handed down its decision in the matter 
of the complaint of patrons of the Southern Wisconsin Railway 
Company of Madison, Wis., alleging poor and inadequate service. 
The complaint alleged in particular that the street railway com- 
‘pany did not maintain a schedule by which its cars were oper- 
ated and complained that one line in particular was in very bad 
condition, The Commission discovered that in the ordinary accept- 
ance of the term no schedule was in existence. There also ap- 
peared to exist a lack of definite information on the part of the 
motormen and conductors with respect to various matters connected 
with the operation of the cars. The Company was ordered to pub- 
hsb a proper train schedule and to make the same reasonably 
accessible to its patrons and operate its cars accordingly. 
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COMMISSION NEWS FROM NEW YORK. 


(Special Correspondence. ) 


The New York Public Service Commission, Second District, has 
heard officers of the Utica Gas & Electric Company on the applica- 
tion of that company for permission to issue $500,000 five-per-cent 
fifty-year gold bonds under a mortgage executed to the Central 
Trust Company of New York City in 1907. Of the $5,000,000 bonds 
secured by this refunding mortgage, there now remains in the hands 
of the trustees, unissued, $3,000,000. 

With the proceeds of the bonds the Company will pay outstand- 
ing notes, real estate mortgages and amounts due on contracts 
incurred in construction and improvements to its distributing sys- 
tem and facilities. 

The Commission authorized the Niagara Falls Power Company 
to issue its common capital stock to the amount of $1.534,000 par 
value. the proceeds to be used in the discharge of its ten-year six- 
per-cent debentures, Series A, to the amount of $614,000, six-per- 
cent debentures, Series B, to the amount of $815,000 and six-per- 
cent debentures Series C, to the amount of $105,000. 

The Commission has authorized the Patchogue Electric Light 
Company to issue $30,000 additional common capital stock to be 
sold at par and for cash, the proceeds to be used in payment of 
obligations incurred by this Company in improving and adding 
to its equipment: also for the completion of lines between the 
power station at Patchogue and the sub-station at Centre Moriches. 

The Commission has authorized the Hartwick Power Company 
to execute and deliver a mortgage to the Trust Company of Amer- 
ica to secure an issue of $750,000 of thirty-year five-per-cent bonds. 
The Company is authorized to issue presently $400.000 of these 
bonds to be sold at not less than eighty, also to issue its capital 
stock to the amount of $300,000 par value. The proceeds are to be 
used in payment to the Susquehanna River Power Company for 
the purchase of a hydroelectric development system on the Susque- 
hanna River at Colliers, Otsego County, and in payment to the 
Trust Company of America of certain expenses paid by it for the 
construction of the hydroelectric development system at Colliers 
of the transmission line; also the purchase from the Otsego and 
Herkimer Railroad Company of the steam power electric plant 
formerly owned by the railroad company situated at Hartwick, 
and for improvements and betterments made by the Trust Com- 
pany of America to the steam power plant. 

The Commission has also authorized the Owego Light and 
Power Company to issue $32,000 of its twenty-year five-per-cent 
gold bonds. The proceeds are to be used to pay in full and dis- 
charge the present outstanding indebtedness of the Company, and 
also notes and bills payable incurred for proper capital purposes. 


COMMISSION NEWS FROM INDIANA. 


(Special Correspondence.) 


At a conference of interurban railway men and the Indiana 
Railroad Commission the former were given until January 5 to re- 
port on acceptible styles or types of signal systems to be installed 
on the more prominent lines in the state. A number of the roads, 
perferred, they said, to install a better system than that in 
operation on the Indiana Union Traction lines, the only road in 
the state now having such a system. With a view of installing 
the best system known a committee was appointed to confer with 
the Commission’s block-signal expert, A. L. Hovey, on the question 
of approved systems. This committee will report January 5, when 
another conference will be held, and is composed of A. W. Brady. 
of the Indiana Union Traction Company: C. N. Wilcoxon, of the 
Chicago, Lake Shore & South Bend; Robert I. Todd, of the Terre 
Haute, Indianapolis & Eastern: Will J. Irwin. of the Indianapolis. 
Columbus & Southern. and C. D. Emmons, of the Ft. Wayne & 
Wabash Valley Traction line. 

The question of rules and regulations for the employment of 
motormen, including the age limit for applicants, length of pre- 
vious service or experience required, the handling of baggage; in 
short, the entire motorman question was given over to a committee 
composed of C. L. Henry, of the Indianapolis & Cincinnati: William 
Irwin, of the Indianapolis & Columbus; H. A. Nichol, of the Indiana 
Union: C. E. Morgan! of the Ben Hur line, and H. D. Murdock, of 
the Indianapolis and Louisville line. This committee will like- 
Wise report to the Commission January 5. 

The question of adapting a system of double orders, or orders 
in duplicate to both the motorman and the conductor on traction 
cars, was left to a committee composed of Alexander Shane. of the 
Indianapolis & Columbus line: Guy K. Jeffries, of the Terre Haute. 
Indianapolis & Eastern, and George Henry, of the Indianapolis & 
Cincinnati lines. 

Before the conference closed the Commission made it plain 
that in view of the numerous recent disastrous wrecks of Indiana 
traction lines, that while they probably would agree to some slight 
modification, these recommendations would be adhered to and that 
the Commission would invoke all its powers under the law to 
enforce the same. These recommendations, in brief, are as follows: 
Employment of only motormen of a year's experience: that the 
motormen should be relieved of handling baggage and prohibited 
from reading; that they should be provided with separate compart 
ments: that block-sizgnal systems should be installed on all lines 
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when the movement of trains is heavy; that the double-order sys- 
tem be adopted and enforced; that train dispatchers should be 
relieved of all work tending to take their attention from dispatch- 
ing and that obstructions to view on curves should be cut 
away. S. 


LIGHTING AND POWER. 


(Special Correspondence.) 


CADDO, OKLA.—The Caddo Power Company has been incor- 


porated with a capital stock of $6,000. P. 
MINNEOTA, MINN.—George R. Griffith, of Pipestone, Minn., 
has been granted an electric light franchise. P. 


MANGUM, OKLA.—The Mangum Electric Company has been 
incorporated with a capital stock of $20,000. P. 

SANBORN, IOWA.—W. D. Bowan, of Charles City, and ohne: 
have been granted an electric light franchise. 


VALPARAISO, NEB.—The Valparaiso Electric Company an 
been incorporated with a capital stock of $10,000. P. 

LINCOLN, NEB.—H. C. Kendall has purchased an interest in 
the Eclipse Electrical Company and becomes manager. P: 

WICHITA FALLS, TEX.—The Wichita Falls Water & Light 
Company will furnish lights for the down-town district. P. 

LAS CRUCES, N. M.—The Las Cruces Electric Light & Ice 
Company will extend its electric light wires to Mesilla Park. P. 

MOOSE LAKE, MONT.—The Cloquet Electric Company has 
been granted a franchise and will extend its electric light wires 
here. P. 

DULUTH, MINN.—The Great Northern Power Company is 
planning the expenditure of $250,000 in the extension of its lines, 
and plant. P: 

NEWPORT NEWS, VA. =iaer the new tax assessment the 
property of the Newport News Light & Power Company is as- 
sessed at the sum of $110,190. L. 

' FRESNO, CAL.—The purchasing office of the San Joaquin 
Light & Power Company is now located here instead of at Los 
Angeles, Cal. J. H. Newlin is in charge. A. 

WAUKEGAN. ILL.—The North Shore Electric Company has 
extended its service to Dundee and Carpentersville, supplying 
those towns with power from one plant here. Z. 

MARION, IND.—The City Council has placed $50,000 worth 
of bonds on the market the proceeds of which are to be devoted 
to the construction of a municipal electric light plant. S. 

MANITOWOC, WIS.—The Orlo Power & Light Company has 
been incorporated with a capital of $5,000. The incorporators are 
L. O. Larson, Anton O. Anderson and Mabel F. Anderson. 

COMPTON. ILL.—The Oregon Power Company is making im- 
provements at the local plant, preparatory to running a line from 
Oregon to this city to supply current from the main plant at Ore- 
gon. Z. 

KILBOURNE, ILL.—The village board is negotiating with own- 
ers of power plants at Petersburg, Ill., and Havana, Ill., for the 
purpose of having a line supplying current run from one of those 
cities. Z. 

MT. VERNON, 1LL.—The Trowbridge-Niver Company, of Chi- 
cago, has sold to Henry L. Doherty & Company, of New York, the 
properties of the Citizens’ Gas, Electric & Heating Company in Mt. 
Vernon. Z. 

COLUMBUS, OHIO.—The Columbus Electric Company has 
been incorporated with a capital of $125,000. The incorporators 
are W. S. Smith, W. F. poten: T. W. Wolfrey, J. M. Davis and 
E. B. Taylor. 

COLLINSVILLE, OKLA.—The People’s Ice & Light Com- 
pany has been incorporated with a capital stock of $50,000. The 
incorporators are J. M. Middleton. G. H. G. Barndollar, C. L. 
Goodale and C. T. McCarty. Z. 

PASCO, WASH.—Work will begin within a month on the 
generating plant to be built here by the Pacific Power & Light 
Company. The building. the location of which hag not yet been 
announced, will be a concrete structure. A. 


FISHERVILLE, MASS.—The Fisher Manufacturing Company 
now operates part of its machinery by electricity. Plans are also 
being made for the placing of motors in the new four-story addition 
erected by the Company in the summer. 


SACRAMENTO, CAL.—The Sacramento Valley Power Com- 
pany has been incorporated by A. Armstrong, H. E. Willis, D. 
Righetti, Grant Cordrey, F. V. Vollmer, L. Sutter and E. May- 
torena, with a capital stock of $2,000,000. A. 


PECOS, TEX.—The plant of the Pecos Light and Power Company 
is being equipped with a 23,000-gallon fuel oil tank and six dis- 
tilling drums, having a combined capacity of 25,000 gallons. Other 
improvements will also be made to the plant. D. 

MATTOON, ILL.—Property owners and business men on Broad- 
way from the Illinois Central lines to Nineteenth Street have 
contracted with the Central Illinois Public Service Company for 
the installation of ornamental] lighting standards and clusters for 
street lighting. Z. 
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FORT STOCKTON, TEX.—Clay Brothers of San Angelo, Tex., 
will install an electric light plant and ice factory at this place. 
They have been granted a ten-year franchise for the proposed im- 
provements by the Board of County Commissioners of Pecos 
County. D. 

RALEIGH, N. C.—The Carolina Power & Light Company has 
completed additions making its capacity 10,000 horsepower, and 
has begun operations on the construction of a new car barn to 


take care of the local service cars. The most modern machinery 


has been installed. L. 


GEORGETOWN, TEX.—The Georgetown Water and Light 
Company’s plants passed into the hands of the City on December 
30. Of the $45,000 which the town derived from the recent bond 
issue, $31.500 will be spent in improving the plant, the remainder 
going to its purchase. D. 


MADISON, WIS.—The Chicago & Wisconsin Valley Street 
Railways Company has taken offices in the Washington building 
here. It is stated by J. E. Jones, secretary of the Company, that. 
actual construction work on the line between here and Portage is 
to begin in April, 1911. M. 


CROWLEY, LA.—The City Council of this place has authorized 
the purchase of a 110-horsepower engine, a 150-kilowatt dynamo. 
and a seventy-five-kilowatt dynamo for the city electric plant. 
A two-unit system and a twenty-four-hour service of lights and 
power will be installed. I. 


MISSOULA, MONT.—It has been announced that the construc- 
tion work will soon commence on the new power station of the 
Northwest Power Development Company at Thompson Falls. The 
station will develop 30,000 horsepower and together with the equip- 
ments, will cost $1,800,000. A. 


SEDALIA, MO.—S. O. Norris and others interested in the 
Continental Power & Development Company of Clinton, Mo., 
have purchased the Arnholds mill property in Clinton County 
and are preparing to supply current to Warsaw, developing water 
power from the Niangua River. Z. 

SALISBURY, N. C.—At the advertised receiver’s sale of the 
Whitney plant, near this city on the Yadkin River, the purchaser 
was the North Carolina Electric Power Company, which bid $490.- 

250. The property has been in the hands of receivers for nearly 
two years and is estimated at about $10,000,000. L. 


PEORIA, ILL.—The Moss Avenue Improvement Association has 
been formed by fifty property owners to secure an ornamental light- 
ing system for the thoroughfare. The officers are: President, 
Edward N. Armstrong: vice-president, Herbert Edmund Hewitt; sec- 
retary, Berne M. Mead; treasurer, Charles N. Wheeler. Z. 


OCAMPO, STATE OF CHIHUAHUA, MEX.—H. C. Flipper of 
El Paso, representing the Sierra Mining Company, has been granted 
a concession by the Government of this state for the installation 
of a hydroelectric plant near Ocampo. The proposed plant will 
furnish power for the machinery of the mines of the Sierra Mining 
Company. D. 

GUNNISON, COLO.—This town is contemplating the installa- 
tion of a new electric light and water plant to be driven with 
power from the Gunnison River. Present plans involve an expendi- 
ture of $100,000, and the plant is to have an ultimate capacity of 
1,000 horsepower. Burns & McDonnell of Kansas City, Mo., have 
been engaged as designing and consulting engineers. 


HAMILTON, ILL.—The Keokuk & Hamilton Water Power 
Company has commenced the work of placing the first concrete 
in the east abutment of the dam, marking the beginning of 
actual construction of the dam which is to extend in a straight 
line for 4,700 feet across the Mississippi River. The low stage 
of the water offers an excellent opportunity for construction 
work. Z. 


OREGON, MO.—The City Light and Water Plant of this city 
is in the market for either new or good second hand apparatus 
as follows: One direct connected unit of a 120-150 horsepower 
engine and a 2,200-volt sixty-cycle alternator; one 150-horsepowŵer 
high-pressure boiler and accessories. Any requests for information 
should be addressed to Norton R. Martin, superintendent of the 
plant. 


FARMINGTON, N. M.—J. A. Clay, general manager of the Du- 
rango Electric Company and the San Juan Water and Power Con- 
pany, has been investigating the situation here with the view of 
extending the electric power transmission lines of his interests to 
this locality for the operation of irrigating pumping plants and for 
other power purposes. It is reported that he will also take over the 
Farmington electric light plant. D. 


TOLEDO, O.—The new substation of the Toledo Raliwaye & 
Light Company in East Toledo is completed and workmen are 
installing the machinery. A big ten-ton crane is being installed 
to be used in handling the new dynamos and other equipment. 
The building is a neat concrete and brick structure and with its 
equipment will insure ample lighting and power facilities for that 
section of the city which has been handicapped for several 
years. H. 


LAS CRUCES, N. M.—At a recent meeting of the Elephant 
Butte Water Users’ Association held here, H. B. Holt, president, 
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officially reported that the Federal Government has embraced in 
its plans for the construction of the great dam and land reclama- 
tion enterprise in the upper valley of the Rio Grande the installa- 
tion of a hydroelectric plant that will utilize the maximum amount 
of power afforded by the water storage reservoir, and that this elec- 
trical energy will be conducted over the valley for the use of the 
farmers. | D. 


CLOVIS. N. M.—W. D. McBee of this place, and associates, 
are preparing to install an electric power plant and construct 
a system of transmission lines to the farms in the vicinity of Mel- 
rose, N. M., to provide power for operating irrigation pumping 
plants. The McBee syndicate will install the motors and pumps 
at the different wells from which the water is to be obtained. 
It is planned to reclaim about 12.000 acres of land by this method. 
It is stated by Mr. McBee that the project involves the expenditure 
of about $300,000. D. 


SAN JACINTO, CAL.—The Ramona Power Company of his 
place, which is planning extensive power development in the San 
Jucinto Mountains, has put surveyors at work on the final sur- 
veys. The Company has secured a power site below Idyllwild and 
has secured water rights to nearly all of the water in North Fork, 
Strawberry Creek, and South Fork. The waters from these streams 
will be piped to the power site in San Jucinto Canyon, and after 
being used for power purposes will be returned to the original 
sources for irrigation purposes. A. 


BRISTOL, TENN.—One of the greatest projects yet undertaken 
in Fast Tennessee will soon be under way on the Chuckey River, 
at Erwin, where the Nola Chuckey Power Corporation, which was 
organized for the purpose of developing the water power at that 
place, is preparing to erect a mammoth dam. The dam will be 
750 feet long and thirty-five feet high, with a bulkhead 100 feet 
long and five nine-foot feeders, each 1,500 feet long. A water wheel 
will be installed to accommodate 13,000-horsepower in generators. 
The project will probably represent an expenditure of $500,000. I. 


TOLEDO, O.—The Maumee Valley Electric Company has 
closed a lease with the State for additional water rights in the 
Miami & Erie Canal. Under its agreement it will pay an additional 
$1.500 per year, will dig the channel of the canal deeper from 
Miamisburg to Waterville, and patrol the canal at its own expense 
to guard against breaks. The old lease ran for thirty years from 
1895, at $1,350 per year. The new lease runs thirty years from 


date. The plant which generates 1,500 horsepower will be ready 
for operation the first of January. It will receive double the flow 
of water that formerly came down the canal. H. 


LIMA, O.—The Western Ohio Railroad Company, operating 
traction lines through a large section of the central western part 
of the state, has decided to enter the commercial field for the 
sale of heat, light and power to the municipalities along its right 
of way. General repairs and additions costing $25,000 are already 
under way. The company has secured franchises for street and 
domestic lighting in Rawson, Lockington and Beaverdam. Fran- 
chises will also be asked for Sidney, Anna, Botkins, Wapakoneta, 
Cridersville, Bluffton and Celina. The Company is now using only 
about fifty per cent of the output from its $250,000 power sta- 
tion. H. 


ANGUSTURA, STATE OF SONORA, MEX.—The Richardson 
Construction Company, in which John Hays Hammond of New York 
is largely interested, is having surveys made for a gigantic system 
of irrigation which it will construct in the valley of the Yaqui 
River near here, for the purpose of watering 500,000 acres of land 
owned by the Yaqui River Land and Irrigation Company. In addi- 
tion to the irrigation project a large hydroelectric plant will be 
installed. The plans for the irrigation system involve the con- 
struction of a reinforced concrete dam 180 feet high near Angus- 
tura. The total estimated cost of the proposed enterprise is 
$4,500,000. D. 

WILLOWS, CAI..—FEarly in the coming year the Northern 
California Power Company, which already has an electric power 
line reaching to this place. will begin the construction of a new 
line ten miles long that will be supported on fifty-foot reinforced 
concrete poles and will cost $200,000, It will run from the Com- 
pany's new power house at Coleman, on Battle Creek, Shasta 
County, through Red Bluff and Corning and to the head works of 
the Sacramento Valley Irrigation Company's canal system. two 
miles north of Hamilton City. where 8.000 horsepower will be de- 
livered to the pumping plant that will lift the water from the Sac- 
ramento River into the canal. The line will then come on to 
Willows, ending here for the present, later to be extended to San 
Francisco Bay. A. 

JACKSON. CAL.—The Amador Mines. Power & Water Com- 
pany has been incorporated here with a capital stock of $390,000 
by W. H. Greenhalgh, R. S. Rainsford, George W. Brown. Richard 
Webb and E. S. Endicott, all of Jackson. The Company will build 
an electric power plant on Sutter Creek five miles from this place 
with a capacity of 2.000 horsepower. About half of the power de 
veloped will be used for the operation of mines in this locality 
and the remainder will be used for lighting and for general power 
purposes in this city and in the cities of Mador and Sutter Creek. 
The plant will be constructed with the idea of developing it later 

a total capacity of 18,000 horsepower. Preliminary to the build- 
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ing of the power plant, a reservoir with a capacity of 4,000,000,000 
gallons will be built. A. 


LAFAYETTE, IND.—Students of the electrical engineering de- 
partment of Purdue University were complimented with the task 
of testing the new power plant just completed by the Ft. Wayne, 
Wabash Valley Traction Company in this city. The test was 
made December 21 and 22 and about fifty students had a part in 
testing thoroughly the efficiency of the big plant. This was one 
of the largest duties ever assigned to the students attending this 
university. The students worked in shifts of six hours each. 
The electrical tests will be made the subject of a thesis and show 
the sufficiency of every portion and part of the intricate apparatus 
in use in the plant. S. 


RICHMOND, VA.—The modern new municipal lighting and 
power plant of this city, generating about 4,000 horsepower, is 
being completed. The plant includes a 3,000-foot dam across the 
James River. At present there are three 600-horsepower turbines 
installed, with a steam plant including two 1,000-horsepower tur- 
bines of the Curtis vertical type. The generators, boilers and 
pumps form a complete plant independent of the water-driven 
system. There are also two motor-generator exciter sets and 
switchboards for the operation of station apparatus and outgoing 
lines, and another switchboard for the operation of street lighting 
circuits. The arc lights will be operated by means of eleven 
constant current transformers of 100 lights capacity each. The 
building of the new plant was inaugurated in August, 1909. L. 


ELECTRIC RAILWAYS. 


(Special Correspondence. ) 


ASHLAND, WIS.—The Gogebic & Iron Counties Railway & 
Light Company has increased its capital from $100,000 to $700,000. 

SAN RAFAEL, CAL.—George D. Shearer has been granted a 
franchise for a street railroad which he proposes to build and op- 
erate here next year. A. 


LEBANON, ORE.—The Albany & Interurban Railway Company 
has been granted a franchise through this city. The line will run 
from Albany to Sweet Home via Lebanon, thence across to Holley, 
down to Brownsville and back to Albany. 


RRAZIL, IND.—Official steps have been taken toward the yoink 
of a subsidy tax in aid of the construction of an electric railroad 
from Brazil to Jasonville. The citizens are very enthusiastic for the 
road, many farmers offering to give it free right of way through 
their farms. 


ANTIOCH, ILL.—Directors of the Waukegan, Rockford & Elgin 
Traction Company voted to continue grading throughout the winter. 
Engineers were instructed to begin laying out a route from Fox 
Lake to Wauconda, preliminary to commencing construction work 
early in the spring. 


PORTLAND, ORE.—The Portland Railway, Light & Power 
Company is preparing to improve its car service on the east side 
by providing greater power. Plans have been adopted by the Com- 
pany for a substation at East Sixtieth Street and Stark Street. 
About $40,000 will be expended on machinery. A. 


LOS ANGELES, CAL.—The Los Angeles-Pacific Electric Rail- 
way Company has let a contract to Palmer, McBride & Quayle 
for the proposed ten-mile extension of the road from Hollywood 
to Iankershim and the five-mile extension from Lankershim to 
Kester for $400,000. 


HATTIESBURG, MISS.—W. S. F. Tatum and W. O. Tatum 
have been granted a franchise to build, equip and operate a street 
car system and electric light plant for a period of twenty-five vears. 
It is understood that this company will build a belt line around the 


city as soon as possible and leave the short runs for the present 
company. 


RICHMOND, VA.—The Richmond and Henrico Railway Com- 
pany has placed an order for sixteen ‘‘pay-as-you-enter” type of 
street cars to be delivered by January 1. The new railway com- 
pany is pushing its work locally and tracks and wires are com- 
pleted except at the Marshall street viaduct, and a double force 
is working on the new power house. L. 


INDIANAPOLIS, IND.—An order for an increase of wages to 
all the employes of the Indianapolis Traction and Terminal Com- 
pany and the Terre Haute, Indianapolis and Eastern interurban 
lines has been made by Hugh J. McGowan as president to become 
effective January 1, 1911. The increase involves the length of 
service and is an average of one cent an hour. S. 


ROCKPORT, TEX.—The Rockport & Aransas Pass Railway 
Company which was recently organized with headquarters here 
will construct an interurban railway between Rockport and Aran- 
sas Pass, Either electric or gasoline motor power will be used. 
Among the parties interested in the project are Charles F. Hoff, 
R. W. Newberry, S. A. Clevenger and Charles G. Johnson of Rock- 
port. D. 

ASHEVILLE, N. C.—The Isothermal Traction Company has ap- 
plied for a sixty-year franchise to operate over the streets of Ashe- 
ville. The Company's surveyors have successfully mapped out a 
route through the Hickory Nut Gap section of the Appalachians 
on the route from Gastonia to Asheville, a distance of about sev- 
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enty-five miles, and work may be started early in the new 
year, L. 

LOS ANGELES, CAL.—H. E. Huntington has formed a new 
corporation, known as the City Railway Company of Los Angeles. 
The new corporation is to build extensions and lines for the Los 
Angeles Railway Company, which controls all the city street car 
lines. The directors of the new company are Howard Hunting- 
ton, G. C. Ward, C. A. Henderson, J. E. Brown, W. E. Dunn. S. M. 
Haskins and Albert Crutcher. 


MARTINEZ, CAL.—The Oakland & Antioch Railroad Company 
announces that work is rapidly progressing from Bay Point to 
Concord and that the first cars will be run from Bay Point to Wal- 
nut Creek on New Year’s eve. The rails have been laid to within 
three miles of Concord and the right of way along the entire 
line has been graded. The work on the substation, it is further 
reported, has been completed and the transformers installed. A. 


PALMYRA, MO.—The City Council has granted a franchise 
to the Hannibal & Northern Missouri Railroad Company to use the 
certain streets, entering on Ross and using parts of Spring, Branch, 
Hamilton, Church, Olive, Lafayette, Water and Main Cross Streets. 
The company is required to build and maintain a road, electric or 
other power, from Palmyra to Bethel, Shelby County and to have 
same in operation before June 1, 1914. Construction of a depot 
in the public park is another requirement. . Z. 

MOLINE, ILL.—Heavy grades and fills will be disposed, cuts 
will be made and culverts built this winter for the Moline-Sterling 
Traction Company according to W. E. Elliott, general manager for 
the Northwestern Engineering & Construction Company of Mil- 
waukee. A route along the South Side of Rock River will be 
used the greater part of the way between Sterling and Moline, it 
is said. Construction, it is estimated, will cost 323,000 a mile. 
The road will be 110 miles long including a branch from Sterling 
to Princeton and a stub to Morris. The estimate of $2,530,000 in- 
cludes all rolling stock, power house construction and bridges. The 
power house may be located at Lyndon on the Rock River. Z. 


TELEPHONE AND TELEGRAPH. 


(Special Correspondence.) 


CLARK, S. D.—The Day-Merton Telephone Company has been 
{incorporated with a capital stock of $20,000. P. 

SANTIAGO, MINN.—The Santiago-Blue Hill Telephone Com- 
pany is building a branch line to Glenorado. P. 

KERMAN, CAL.—The Kerman Telephone Company has been 
incorporated here with a capital stock of $15,000. A. 

ELKADER, IOWA.—The Boardman & Wagner Telephone Com- 
pany has been incorporated with a capital of $1,000. P. 

NACOGDOCHES, TEX.—The Nacogdoches Telephone Company 
will construct a rural telephone system which will extend to various 
points in this county. D. 

ROSEVILLE, CAL.—The Roseville Home Telephone Company 
has applied to the board of trustees of this place for a franchise 
for a telephone system. 

VALLEY JUNCTION, IA.—A new exchange to accommodate 
500 telephones is to be built here by the Iowa Telephone Company, 
which is to manage the local system. 

YADKINVILLE, N. C.—The Yadkinville Telephone Company, 
with a capital of $6,000, has been chartered by the Secretary of 
State. Its incorporators are W. F. Swain and associates. L. 

BREWSTER, O.—The Brewster Telephone Company has been 
incorporated with a capital of $5,000. The incorporators are B. T. 
Claway, C. P. Bradford, Clay McClurg and H. L. Dorman. 

ONTARIO, ORE.—Superintendent Labo of the Malheur Home 
Telephone Company of this place, announces that the Company 
is to put in a complete new system at the town of Vale. 

MISHICOT, WIS.—The Mishicot Telephone Company has been 
incorporated with a capital of $2,600. The incorporators are A. Holt, 
August Rhode, P. Boniller, E. Crelton and August Cochenot. 

MONTEREY, MEX.—Jesus Maria Gutierrez is constructing a 
long-distance telephone line from Monterey to Cadereyta Jiminez 
and other towns in this section. Serapio Guajardo is manager. D. 

ATHENS, O.—The Athens Heat, Light & Power Company has 
been incorporated with a capital of $25,000. The incorporators are 
E. T. Lindman, C. S. RBlauvelt, W. E. Detlor, B. F. Deltor and 
Peter Kunz. 

SOUTH BEND, IND.—A new telephone service has just been 
installed on the Chicago, Indiana & Southern Railroad, extending 
from South Bend to Kankakee, Ill., with a second division running 
into Chicago. 

NARDIN, OKLA.—The Peoples’ Mutual Telephone Companv 
has been incorporated with a capital of $5.000. The incorpor- 
ators are N. Goin, I. S. Arnold, J. W. Coffelt, J. H. Denhart and 
A. B. Havins. 

NEWBORN, GA.—Rapid progress is reported on the system of 
the Newborn Telephone Company’s plant, this being a local con- 
cern proposing to give connection with Covington, Rutledge, Mad- 
ison and Monticello, Ga. L. 


BRUNET, TEX.—G. P. Lester of San Angelo has purchasea the 
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entire capital stock of the Smart Telephone System, the considera- 
tion being 35,000. This system covers Burnet County and many 
towns in other counties. 


ALLERTON, IOWA.—The Allerton Telephone Company has 
been incorporated with a capital of $10,000. The incorporators are 
R. B. McCoy, W. H. Davis, J. H. Jacques, L. Porter, A. S. Myers, 
W. T. Grimes and E. P. Phillips. 


WAVERLY, IOWA.—The Washington Rural Telephone Com- 
pany has been incorporated with a capital stock of $6,000. The 
incorporators are H. O. Steeger, John J. Becker, Herman Brandt, 
W. C. Steeger, F. H. Meyer and A. F. Sauerbrei. 


BURNET, TEX.—The telephone exchange and system of the 
Smart Telephone Company of this place have been acquired by G. 
P. Lester of San Angelo, the consideration being $5,000. The sys- 
tem extends to a number of towns in the county. D. 


FRESNO, CAL.—The Vineland Telephone Company has been 
incorporated to erect a telephone system at and about Kerman in 
this county. The Company has a capital stock of $25,000, the 
incorporators being: J. C. Ashlin, R. S. Elliott, P. H. Carlsgard 
and N. O. P. Syongroundas. 


ELYRIA, O.—Negotiations are pending here looking to the 
merger of the independent telephone companies of this county. 
It is planned to form a $600,000 corporation to take over all the 
properties, stockholders to be given three shares of stock in the 
new company for each share of old held by them. H. 


BONNER’S FERRY, IDAHO.—The Rocky Mountain Bell Tele- 
phone Company has extended its line from Bonner’s Ferry to Kings- 
gate, B. C., and international telephone service was established on 
December 2. At the international boundary the Rocky Mountain 
Company connects with the lines of the Kootenai Telephone Com- 
pany. 


GUEYDAN, LA.—The Farmers’ Private Telephone Company, 
of this city, held its annual meeting recently in the office of the 
Company and elected the following officers: H. W. Blair, president: 
Earl Fisher, vice-president; Bert Stansel, secretary and general 
manager; Millard Hair, assistant manager; William Kinslow, treas- 
urer. I 


SAN FRANCISCO, CAL.—The Kellogg Switchboard & Supply 
Company has closed a contract with the Compania Telefonica de 
Sonora, of Sonora, Mex., for telephone equipment for the city of 
Hermosillo, Mex. The latter company has taken over the govern- 
ment concession for the entire system of telephone lines in the 
State of Sonora. 


PERSIA, N. Y.—Articles of incorporation have been filed by 
the Zoar Telephone Company, to connect the towns of Persia, Otto 
and East Otto, Cattaragus County, and the town of Collins, Erie 
County, in addition to several other minor connections. The capi- 
tal stock of the Company is $1,250 and the directors are Lyman W. 
Shipman, Albert A. Galasslen of Gowanda and Edward C. Mug- 
ridge of Collins Center, T. 


FLORENCE, ALA.—F. L. Woodruff, district manager of the 
Southern Bell Telephone & Telegraph Company of Montgomery, has 
submitted a contract to the City Council for the installation of the 
common-battery system at that place. The contract provides for 
the completion of the new system by December 31, 1911, and holds 
for five vears. The City Council of Florence has referred the mat- 
ter to a special committee. I. 


CARLYLE, ILL.—Directors of the Citizens’ Telephone & Tele- 
graph Company of Clinton County have voted to accept the offer 
of H. J. C. Beckemeyer of Carlyle to purchase the stock of the 
corporation and guarantee the bonded indebtedness. making a con- 
sideration of $34,000. Mr. Beckemeyer has been general manager 
of the Company for several months. Z. 


BIRDSALL, N. Y.—The Canaserage, Jersey Hill and Birdsall 
Telephone Company has filed articles of incorporation with the 
Secretary of State to operate telephone lines in the town of Bird- 
sall, Allegheny County, and also in the townships of Birdsall, Grove 
and Burns, connecting the village of Birdsall with the village of 
Canaserage. The capital stock of the Company is $450 and the 
directors are William Manning, Henry McMahon and John Clancy, 
all of Birdsall, N. Y. 


ATLANTA. GA.—Announcement is made that the Southern 
Bell Telephone and Telegraph Company has sold jointly to N. 
W. Harris & Company and Kidder, Peabody and Company, 
$10,000,000 worth of first mortgage thirty-year five-per cent bonds. 
N. W. Harris & Company are represented in Atlanta by John C. 
Wheatly. The Southern Bell owns and controls the entire Bell 
system in Alabama, Florida, Georgia, North Carolina, South Car- 
olina, Virgina and a part of West Virginia. I. 


MONTGOMERY, ALA.—A large number of farmers in the rural 
sections of the state are taking advantage of the arrangement by 
which the Southern Bell Telephone and Telegraph Company is 
furnishing service to these isolated sections. Farmers residing in 
remote sections. where the distance is too great to build lines to 
connect with the exchange, are supplied with service by building 
lines to the nearest long-distance toll station, where connection is 
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made with the toll station, without cost other than the regular 
charges, I. 


BIRMINGHAM, ALA.—A contract has been made between the 
Southern Bell Telephone and Telegraph Company and the Southern 
Iron and Steel Company for the installation of a special leased 
telephone talking circuit between the offices of the Steel Company, 
in the Brown-Marx Building, Birmingham, and its plant at Alabama 
City, which obviates the necessity of a call going through the 
Jong distance telephone exchange. It is thought that the installa- 
tion of this system may prove to be an epoch in the history of 
long-distance telephone operation. Under this contract the South- 
ern Bell Telephone Company takes one of its through circuits 
between Birmingham and Gadsden and terminates it directly into 
its test panels at Gadsden and Birmingham. A special loop is 
then run from this test panel, which terminates in the private 
branch exchanges of the Steel Company's plant and general offices. 
It is believed that under this plan the most satisfactory long-dis- 
tance transmission ever known will be accomplished. I. 


ELECTRICAL SECURITIES. 


The most notable development of the stock market during the 
past week has been the growing ease of money at all the financial 
centers. In New York there was a notable reduction in the rates 
for time loans and mercantile paper, and last Saturday's statement 
of the banking institutions there showed their position is steadily 
strengthening. Stocks were in general dull. and showed but little 
changes, but there was a considerably increased demand for bonds. 

It is expected that when the January 1 disbursements for 
interest and dividends shall be completed and the money gets 
back into its normal channels there will be a period of ease which 
should stimulate the financial markets. 

At the annual meeting of the United Gas & Electric Company 
directors were re-elected. 

The annual meeting of the Toledo Railways & Light Company 
will be held on January 19. 

The Montreal Street Railway is negotiating for an issne of 
debenture stock early in 1911. Efforts are being made to dispose 
of the entire issue in London and Paris. 

The entire issue of $250,000 Pensacola Electric Company five- 
vear-six-per-cent convertible gold coupon notes, due March 1, 1916, 
offered by Stone & Webster at ninety-seven and three-fourths, has 
been sold. 

DIVIDENDS. 


American Telephone & Telegraph Company; 
dend of two per cent, payable January 16. 

Bangor Railway & Electric Company; quarterly dividend of 
one and three-quarters per cent, payable January 1. 

Carolina Power & Light Company; regular quarterly dividend 
of one and one-half per cent on the preferred stock, payable Janu- 
ary 2. 

Central & South American Telegraph Company; one and one- 
half per cent, payable January 9. 

Chicago City & Connecting Railways; common dividend of 
one per cent. and preferred dividend of two and one-quarter per 
cent, both payable January 2. 

Cumberland Telephone & Telegraph Company; quarterly divi- 
dend of two per cent, payable January 2. 

Electric Storage Battery Company: preferred and common 
quarterly dividends of one per cent, payable January 3. 

Electrical Securities Company; common dividend of two per 
cent, payable December 31, and preterred of one and one-quarter 
per cent, payable February 1. 

Empire District Electric Company; a subsidiary of the Cities 
Service Company, has declared a monthly dividend of three-quar- 
ters of one per cent on the preferred stock. payable January 2 to 
stock of record December 20. Monthly dividends will be paid 
hereafter to stockholders of record the twentieth of the preceding 
month. 

Hudson Traction Company: semiannual dividend of three per 
cent and an extra dividend of one per cent, payable January 3. 

The Kansas Gas & Electric Company; regular quarterly divi- 
dend of one and three-quarters per cent on the preferred stock, 
payable January 3 to stock of record December 22. 

Mexican Telegraph Company; two and one-half per cent quar- 
terly, payable January 16. 

“Pacitic Telephone & Telegraph Company; quarterly preferred 
dividend of one and one-half per cent, payable January 15, 

Shawinigan Water & Power Company, one per cent, payable 
Jannary 20, l 
: Tri-City Railway & Light Company; quarterly preferred divi- 
dend of one and one-half per cent, payable January 3. 

United Gas & Electric Company; regular semiannual dividend 
of two and one-half per cent on the preferred stock. payable Janu- 
a ae States Light & Heating: semiannnal preferred dividend 
of three and one-half per cent, pavable January 15. 

Westinghouse Electrice & Manufacturing Company: regular 
quarterly dividend of one and three-quarters per cent on the pre- 
ferred stock and three and one-half per cent on account of ac- 
cunulated back dividends on the same issue. 


quarterly divi- 
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CLOSING BID PRICES FOR ELECTRICAL SECURITIES ON THE LEADING EX- 
CHANGES AS COMPARED WITH THE PREVIOUS WEEK. 


NEW YORK. 

Dec. 26. Dec. 19. 
Allis-Chalmers common .ssesessassesesese EEEE E E eae &ly SG 
Allis-Chalmergs preferred ....... ccc cece et cc ens ceccceeucecce 29 271 
Amalgamated Copper co... cc ccc cee ccc cee eect e ens cecnstsnecce 6214 637, 
American Tel. ©. Cables 366556 es eg ow kw ee aw be Se oe oe ck es 75 78 
American: Telk & Tel ssricesseetedeceens ta ant oe ORE ee es 1421 141% 
Brooklyn Rapid Vranalt sess «acces oS eV ae eee OSES Sees cone 15 74 
General Electric senansa midana Gate eta gee OORW Shc San eee eee ee 154 155% 
Interborough-Metropolitan COMMON V2... cece cece ee tcc een ceee 19% 20% 
Interborough-Metropolitan preferred .........-.c.ccccecccece 54 55% 
Kings County Electric 2.0... ccc ccc etc ec rece seas jpesn 123 123 
Mackay Companies (Postal Telegraph and Cables) common. 90% 89 
Mackay Companies (Postal Telegraph and Cables) preferred 745% 74 
Maühattan: Eleväted sorrie e etnir Relea aS Geese Uw Gato Gad Gea 137% 138 
Metropolitan Street Rallway....... ccc cece eee ee tcc e nee “18 *18 
New York & New Jersey Telephone................. 0 ccc eee 103 103 
Pacific Tel @ ‘Teh... s.5.ab-agqueweee ns wcoe ore ree eee reer See ee, 43% 44 
Cs FCC! COMMON: hw ane wets waa nee a BGs tice xa eee Oe wate ee 721% 72% 
Ley S: steel preferred 6.5.6 502 5 4 wan wey Scare ada RG aU a Pe OE ode eae 1165 11614 
Western MNO: aie erwis on BESS SiO e Sere a ee Raw add OG eee wwe 72% TAA 
Westinghouse common gies Kea di she ack cases bE aw oh bw es wi 661% 6614 
Westinghouse preferred 1.0... . ccc ccc ccc cee cect e ence eee wees 115 113 

$ILast price quoted. 
BOSTON. 

Dec. 2 ec. 19. 
American Tel. elas Gag We oo ace «ak ok WES lo wh Ok eh eked 142 i OE 
Edison Elec. Muminating...... 0.0... ccc cee ccc cece cece ceece 280 281 
General Electri costsg SP igare adv Pos cee een Ok pk ae etal isd een 154 155 
Massachusetts Electric common.......... ccc ccc ec eee wc eee 18 18 
Massachusetts Electric preferred............ ccc cc eonun onene. $5 85 
New England Telephone. ........0..cccccecctecccccecccccceus 137% 138 
Western Tel. & Tel. common............cc0ccceeeee ibang eas 17 16 
Western Tel. & Tel. preferred. ....... ccc cece ewe cece ee 9014 86 


Dec. 26. Dec. 19. 
4214 í 


Electric Company of AMECTICA... 0. ccc e cece eee cee eeee eee as TT 1s 
Electrice Storage Battery common (ex. dividend)............. 47} 49 
Electric Storage Battery preferred (ex. dividend).......... 4714 49 
Philadelphia Electric ......cccccccccccccscccceccacccece ceas LOG 15% 
Philadelphia Rapid Transit. ......... 0... cc cece ccc ec ene c cence 18% 18% 
Philadelphia Traction oe cases éyue Pasta Sees 6 bke Se a4 ake k och 84 82 i 
Unión: Traction sbebreeeresis ieget Teu enes ENa oe lb Cea 42% 43% 
CHICAGO, 
9 
Chicago Railways, Series lo... ccc kee cece cece cc eee een ce me a 
Chicago Railways, Series Bice Best Neg lds nah a aces ide easter on ed ee eae 2414 23 
e E E A A 2 4 
Chicago Telephone ...............000.. eee a errr irs cates 122 122 
Commonwealth Edison Jo... .. ccc cece cece ee eee e ee eer 114 115 
Metropolitan Elevated common...........ccce ccc acseeccccen 1 20 
Metropolitan Elevated preferred. ........cc0ccceceeeeeee lw. 65 65 
National Carbon COMMON... eseese T118 120 
National Carbon preferred. .... ccc. ccc cece ec cee eee ecceeee 115 118 


PERSONAL MENTION. 


J. K. MAHAFFEY, formerly assistant secretary of the Jandus 
Electric Company, has accepted the position of sales manager of the 
Union Metal Manufacturing Company of Cleveland, O. 


GUS SACHS, of Dallas, Tex., has been appointed sales agent 
of the Century Electric Company for the state of Texas. Mr. 


Sachs is very well known in the territory of which he is to take 
charge. 


BARRY DIBBLE., recently assistant to the chief electrical 
engineer of the United States Reclamation Service, has been 
given charge of the power and pumping division of the Mini- 
doka project. 

WILLIAM C SPARKS. for nine years chief engineer for the 
Indiana Union Traction Company. of Anderson, Ind., has suc- 
ceeded Chester P. Wilson as general manager of the Rockford 
& Interurban Company, with headquarters at Rockford, Il. 


THOMAS E. MITTEN, president of the Chicago City Rail- 
way Company, 18 to take charge of the business of the Philadelphia 
Traction Company and will place it on a sound financial footing 
within five years. Mr. Mitten will not leave Chicago, nor will he 
give up his present position with the City Railway Company. 

_ FRANK L. SESSIONS. who for the past ten vears has been 
chief engineer of the mining department of the Jeffrey Manufactur- 
ing Company, of Columbus, O.. has opened offices in that city as 
consulting mechanical and electrical] engineer, Previous to his con- 
nection with the Jeffrey Manufacturing Company, Mr. Sessions was 
associated with the engineering departments of the Siemens & 
Halske Electric Company and the Fert Wayne Electric Company 
He is a graduate of Worcester Polytechnic Institute, an associate 
member of the American Institute of Electrical Engineers and a 
member of the American Society of Mechanical] Engineers. 


OBITUARY. 


ee N. DICKSON, formerly of the Allis-Chalmers Company, 
and president of the Dickson Malleable Iron Company, died very 
suddenly at Milwaukee a few days ago. T i 


: WILLIAM F. BUTLER, a veteran telegrapher and widely 

ee to keymen. is dead at his home in Rochester, N. Y.. aged 
y-tour years. He was one of the first o in Rocl 

l $ perators in ‘ster 

to learn the various codes. re 

. HEINRICH HIERAEUS, the well-known refiner of platinum and 

MmManutacturers of materials for electric furnaces, fused-quartz ware 


and other apparatus for electrie laboratories. died in Berlin on 
November 2, in his fiftieth year, 


= ee ee, 


es mei eS ee Tt a 


December 31, 1910 


LEGAL NOTES. 


DUTY WHERE WIRES CROSS STREETS ON WHICH 
BUILDINGS MAY BE MOVED.—It is the duty of an electric light 
and power company, having wires charged with a high voltage 
of electricity, suspended upon poles across a street in a city, 
upon which street the moving of a building of greater height than 
the wires is reasonably to be anticipated, to insulate the wires at 
such crossings, or to take such other precautions as are necessary 
to protect any person who is liable to be upon such building and 
to be brought in contact with such wires.—Supreme Court of 
Kansas in Winegarner vs. Edison Light & Power Company, 109 
Pac. 778. 


RIGHT TO SUMMARILY REMOVE OFFENDING WIRES.— 
The foreman of an electric light company, who finds his em- 
ployer’s property made unsafe or inconvenient by a dangling bit 
of wire resting upon it, is not required, first, to discover the own- 
ership of the offending wire, and, second, either by legal pro- 
ceedings or even by preliminary notice, to require that owner 
when discovered to remove his property. Nor can a telephone 
company be permitted to drop a live and broken wire upon a 
neighboring electric light pole, and then treat as a mere volun- 
teer the electric light company’s foreman, who removes the wire 
in order to make safe the place where his subordinates must work. 
—United States Circuit Court of Appeals, first circuit, in New 
England Telephone & Telegraph Company vs. Moore, 179 Fed 364. 


NO IMPLIED WARRANTY OF TELEPHONES.—A sale by a 
manufacturer of a certain kind of telephones, made in the usual 
course of business for the general trade, does not carry with it an 
implied warranty that the telephones will meet the purposes and 
expectations of the buyer. And where a sale was made of tele- 
phones on sixty days’ approval, in which the buyer was given 
the right to return them if at the end of that time they failed 
to give efficient service, but that if they proved efficient the buyer 
would accept and pay for them at a stipulated price, the retention 
and use of the telephones for more than a year without complaint. 
where no return or offer to return them was ever made, justified 
a recovery by the seller of the contract price of the telephones.— 
Supreme Court of Kansas in American Electric Telephone Com- 
pany vs. Emporia Telephone Company, 109 Pac. 780. 


ELECTRIC HEADLIGHTS REQUIRED.—The Supreme Court 
of Georgia has handed down an opinion in regard to the constitu- 
tionality of the Georgia law requiring the use of electric head- 
lights by all locomotives. The opinion of the court was in answer 
to questions from the Court of Appeals on the correct interpreta- 
tion of the law, the questions of the lower court being the outcome 
of litigation in the case of the County of Richmond vs. the Atlantic 
Coast Line, in which the corporation had been fined $250 for not 
using the specified light on one of its locomotives. The contention 
of the Railroad Company was that the law was unconstitutional. 
The higher court held that the law was without flaw, thereby sus- 
taining the lower court. The law in question makes it a misde- 
meanor for any railroad, excepting mill, log and tram railroads, to 
operate its locomotive engines without a headlight which shall 
consume not less than 300 watts at the arc, and the reflector of 
which shall not be less than twenty-three inches in diameter. I. 


CONSTRUCTION OF TELEPHONE LINES ON RAILROAD 
RIGHTS OF WAY.—The legislature has the power to authorize a 
telephone corporation to construct its lines upon the right of way 
of a railroad corporation. But the location of a telephone line upon 
a railroad right of way is a taking of it, and imposes a burden upon 
it for which the owner of the fee and the owner of the easement 
of the right of way are entitled to compensation; and the legisla- 
ture cannot constitutionally authorize such a location, unless it 
makes provision for that just compensation which the constitution 
secures when private property is taken for public uses. Moreover, 
the right of a telephone company to construct its lines upon the 
right of way of a railroad company is not to be presumed from a 
grant of a general power of eminent domain. Such a right exists 
only when granted expressly or by necessary implication.—Su- 
preme Judicial Court of Maine in Canadian Pacific Railway Com- 
pany vs. Moosehead Telephone Company, 76 Atl., 885. 


A PENDING WATERPOWER DECISION.—A case of great im- 
portance to the State was argued recently by the Court of Appeals 
by Attorney General O’Malley. It was that of the Fulton Light. 
Heat & Power Company, of Fulton, N. Y., some of whose property 
was appropriated at Fulton on the Oswego River in the construc- 
tion of the Barge Canal. Upon the trial the Court of Claims held 
that the claimant's title extended to the bed of the stream instead 
of the bank of tne river, and that it was entitled to an award for 
water rights. The amount awarded by the Court of Claims was 
$356,000, from which award the State took the case to the Court of 
Appeals. Attorney General O’Malley claimed that the trial court 
erred in holding that the Oswego River was not a navigable river, 
and the State also contended that the mere fact that navigation 
was interrupted at Fulton did not affect the navigable character of 
the river, citing the decision that held that the Niagara River was 
navigable notwithstanding the impossibility of navigation created 
by the falls. Mr. O’Malley urged the importance of an early and 
broad decision covering a number of questions regarding privileges 
So that the same might be a guide to State officials. 
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ELECTRIC RAILROAD MAY PARALLEL STEAM RAILROAD. 
—An interurban electric railroad has a right to parallel a steam 
railroad and operate its high-voltage wires, even though they in- 
terfere with and render useless the telegraph or telephone system 
of the steam road, is the gist of a decision rendered by the In- 
diana Appellate Court in the case of the Lake Shore & Michigan 
Southern Railway Company against the Lake Shore & South Bend 
Electric Railway Company, on appeal from the Elkhart Circuit 
Court. The former, a steam line company, charged in its com- 
plaint that the defendant electric line company’s road paralleled 
its road from South Bend to Gary and that the current from the 
high-tension wires greatly interfered with the transmission of mes- 
sages over the telegraph lines of the plaintiff and sought an in- 
junction to restrain the further operation of the three-phase elec- 
tric line until it had installed devices for neutralizing the inductive 
current from its high-voltage wires. In the trial court the attor- 
neys for the steam line based, its right of relief upon an early de- 
cision holding that “one who for his own purpose brings upon his 
land and conducts and keeps thereon something likely to do mis- 
chief if it escapes, is prima facie answerable for all the damages 
which are the natural consequence of its escape.” Priority of right 
was also pleaded, but the trial court denied the injunction for three 
reasons: The defendants are making lawful use of the franchise 
conferred by statute, and that such act cannot be considered a 
nuisance in itself; in the exercise of such franchise no negligence 
had been shown and no wanton or unnecessary disregard of the 
rights of the complainant: the damages occasioned are not the 
direct consequence of the construction of the defendant's road, 
but are incidental, resulting from its operation and not recovera- 
ble. In affirming the action of the trial court Judge Myers of the 
Appellate Court held that in the absence of any charge or show- 
ing of negligence on the part of the defendant, an interurban road 
can not be enjoined from using high-tension electric power in the 
operation of its cars on the right of way belonging to it. In the 
absence of physical injury to the plaintiff's property, the mere in- 
terference, by induction. of the use which the plaintiff desired to 
make of such property does not constitute a wrong even though the 
defendant threatens to extend his service to the point of entirely 
destroying the value of the plaintiff's telegraph lines. S. ` 


NEW PUBLICATIONS. 


ARGENTINE CENTENNIAL EXPOSITION.—The official cata- 
log of the International Exposition held at Buenos Ayres from May 
to November, 1910, to celebrate the centennial of the independence 
of the Argentine Republic, has come to hand. This contains a full 
list of the exhibitors at the exposition, and this list is conspicu- 
ous by the absence of all but a very few American manufacturers. 


BULLETINS FROM CANADA DEPARTMENT OF MINES.— 
The Department of Mines of Canada has published two bulletins 
on the mineral resources of that country. One of these, dealing 
with the production of iron and steel especially, mentions the satis- 
factory and steady growth of the steel and iron industry. The 
other, on coal and coke, makes note of an aggregate decrease in 
production of about three and one-half per cent. 


ANNUAL REPORTS OF PUBLIC-SERVICE COMMISSIONS.— 
Reports have recently been issued by the Railroad and Warehouse 
Commission of Minnesota, the Railroad Commission of Georgia, the 
Pennsylvania State Railroad Commission, the Michigan Railroad 
Commission, and the Railroad Commission of Washington. The 
first four of these are for the year 1909, and contain a complete 
summary of the cases which have been brought up for settlement by 
the respective commissions. These deal largely with the steam 
railroads, but also include a number pertaining to electric railways. 
The complaints are concerned very largely with rates and a 
number of the decisions are in cases of this kind. The Michigan 
report consists largely of statistics and reports of the railways 
themselves. These include statistics of the interurban railways. 
The Georgia Commission has supervision of public-service compa- 
nies of all kinds, including electric lighting and power plants. The 
report of the Railroad Commission of Washington covers the 
period from January 1 to November 1, 1910. The previous reports 
of this Commission have been largely of a preliminary character. 
but the present report contains a number of decisions in railroad 
cases, including both steam and electric railways. 


PROPOSALS. 


POST OFFICE, BOWLING GREEN, KY.—The office of the 
Supervising Architect, Washington, D. C., will receive sealed bids 
until January 21, for the construction (including plumbing, gas 
piping. heating apparatus, electric conduits and wiring) of the 
United States post office and court house at Bowling Green, Ken- 
tucky, in accordance with the drawings and specifications, copies 
of which may be had from the custodian of site at Bowling Green. 
Kentucky, or at the Supervising Architect’s office. . 

POST OFFICE, INDEPENDENCE, KANS.—The office of the 
Supervising Architect, Washington, D. C., will receive sealed bids 
until January 26 for the construction. complete (including plumb- 


-ing, gas piping, heating apparatus, and electric conduits and wir- 


ing), of the United States post office at Independence, Kans., in ac- 
cordance with drawings and specifications, copies of which may be 
obtained from the custodian of site at Independence Kans., or the 
Supervising Architect’s office. 
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INDUSTRIAL ITEMS. 


H. W. JOHNS-MANVILLE COMPANY, Cleveland, O., sets 
forth some valuable points about packing in the December issue 
of The J. M. Packing FErpert. 


THE NEW YORK & OHIO COMPANY, Warren, O., has issued 
its latest price list of Packard lamps. Full lines of Packard 
and Warren carbon, Mazda, tantalum and Gem are included in the 
list. 


BRYAN-MARSH COMPANY, Chicago, Ill, and Central Falls, 
R. I., is putting a new label on its Class B carbon incandescent 
lamps. The label consists of a crown in red, with the company 
name appearing inside. 

THE MONARCH ELECTRICAL & WIRE COMPANY, Chicago, 
IN., announces that on January 1, its offices will be moved from 
the present location at 110 South Clinton Street, to the corner of 
Adams and Desplaines Streets. 

THE GENERAL VEHICLE COMPANY, New York, N. Y., has 
closed, through its western office, an order for two 2,000-pound, 
two two-ton and two three-and-one-half-ton chasses for use in the 
service of Marshall Field & Company, Chicago. 


THE ILG ELECTRIC VENTILATING COMPANY, Chicago, has 
mailed to the trade the third edition of a booklet regarding modern 
ventilating apparatus. The Company is also sending out Bulletin 
No. 29 on direct and alternating-current fans and blowers. 


THE LEEDS & NORTHRUP COMPANY, Philadelphia, Pa., is 
distributing literature pertaining to its line of electrical measuring 
instruments. A paper by Edwin F. Northrup on “The Comparison of 
Galvanometers and a New Type of Flat-Coil Galvanometer’” is in- 
cluded. 


THE GENERAL INCANDESCENT LAMP COMPANY, Cleve- 
land, O., has distributed folders under the title of “High-Efficiency 
Incandescent Lamps.” Treated-carbon and metallized-carbon lamps 
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are cataloged and illustrated and the reasons for using high-effi- 
ciency rather than low-efficiency carbon lamps are summarized. 


THE NATIONAL ACME MANUFACTURING COMPANY, Cleve- 
land, O., has mailed, to those interested, samples in the form of a 
small piece of brass work turned out on a screw machine in a single 
operation. An illustration showing the appearance of the Acme 
automatic multiple screw machine is sent in the same inclosure. 


THE PHOENIX GLASS COMPANY, New York, N. Y., lists 
and illustrates its line of illuminating glassware in a recently 
published catalog. The decorative forms of bowls, balls, shower 
electric globes, and other shades incorporate a number of original 
designs. The catalog is extremely well bound and printed and 
contains many illustrations, which give an excellent idea of the 
beauty of the Company's designs. 


THE WESTINGHOUSE MACHINE COMPANY has received an 
order from the Suburban Gas & Electric Company of Pottstown, 
Pa., for one 625-kilowatt high-pressure turbine operating between 
150 pounds steam pressure and 28 inches vacuum. The Westing- 
house Electric & Manufacturing Company will furnish a 2,300-volt 
three-phase, sixty-cycle alternating-current generator. 


DATES AHEAD. 


Chicago Electric Show. Coliseum, Chicago, Ill., January 7-21. 

Indiana Engineering Society. Annual meeting, Indianapolis, 
Ind., January 12, 13 and 14. 

Electrical Contractors’ Association of New York State. 
meeting, Albany, N. Y., January 16. ` 

Wisconsin Electrical Association. 
kee, Wis., January 18-19. 

Minneapolis Electrical Show. 
February 4. 

Philadelphia Electric Show. Philadelphia, Pa. February 13-27. 

Iowa Electrical Association. Annual meeting, Davenport, lowa, 
April 19, 20 and 21. 


Annual 
Annual convention, Milwau- 


Minneapolis. Minn., January 26- 


RECORD OF ELECTRICAL PATENTS. 


Issued (United States Patent Office) December 20, 1910. 


978,828. ELECTRICAL ILLUMINATING SIGN. William Warren 
Arnold, Hamilton, Ohio. Filed August 10, 1909. A changeable 
letter sign has a terminal clip for each lamp and electromag- 
netically operated contactors. 


978,841. COMBINED ELECTRIC CONNECTION PLUG AND SOC- 
KET AND SWITCH. William W. Buckton, London, England. 
Filed June 1, 1908. The socket part has two contacts that 
engage two contacts on the plug part when revolved. 


978,849. CIRCUIT-CLOSER. Henry B. Collier. Prairie Grove, Ark. 
Filed September 15, 1909. The device is connected to the 
pintle of a door hinge so that when the door is opened it 
closes an alarm circuit. 


978,864. HARMONIC PARTY-LINE TELEPHON E-RINGER. 
Charles J. Erickson, Chicago, Il., assignor to First Trust and 
Savings Bank, trustee, Chicago, Ill. Filed August 11, 1906. 
A spring carries the striker so that it can vibrate between two 
bells under the control of an electromagnet. 


978.879. ELECTRIC-CIRCUIT CHANGING MECHANISM. Frank 
B. Hall, Wheeling, W. Va. Filed June 30, 1909. A rotary in- 
dicating switch. 

978.882. CIRCUFT-BREAKER. Ford W. Harris. Wilkinsburg, Pa., 
assignor to Westinghouse Electric & Manufacturing Company. 
Filed December, 14, 1908. Has a laminated contact bridge in 
front of the board and the control coil in the back. 

978 884. AMUSEMENT DEVICE. Harry Hertzberg and Maurice 
J. Wohl, New York, N. Y. Filed October 30, 1909. A toy car 
is equipped with electric motors so as to run on irregular 
tracks the two rails of which are connected to opposite sides 
of the circuit. 

978.888. APPARATUS FOR CARRYING OUT THE ELECTRO- 
LYTIC PRODUCTION OF SODIUM. Paul Léon Hulin, Gren- 
oble, France, assignor to Société d’Electro-Chimie, Paris, 
France, and Paul Léon Hulin, Grenoble, Isére, France. Filed 
April 4. 1910. Consists of a circular anode formed by two 
electrically connected concentric cylinders and a cathode dis- 
posed between the two cylinders. 


978,909, COMPOSITE TELEPHONE AND TELEGRAPH SYSTEM. 
Oscar M. Leich. Genoa, Ill, assignor to Cracraft-Leich Electric 
Company, Genoa, Tl Filed June 19, 1908. Condensers are 
bridged around the telegraph operating keys so as to form by- 
paths for the telephone currents while the keys are in use. 


975.910. MOUTH-ILLUMINATOR. Theodore G. Lewis, Buffalo, N. 
Y., assignor to Buffalo Dental Manufacturing Company, Buffalo, 
N. Y. Filed June 30, 1910. Consists of an electric lamp, a 
lens, a hood, an oscillating shutter with differently sized open- 
ines and an aperture in the bracket between the lens and lamp. 
9s 923. AUTOMATIC ELECTRIC-PUMP CONTROL. Thomas F. 
Mullfgan, Fort Wayne, Ind., assignor to S. F. Bowser & Com- 


pany, Fort Wayne, Ind. Filed April 27, 1910. An automatic 
valve for measuring the discharge of the pumps is connected 
to the motor starter. 


978,933. SNAP-SWITCH HANDLE ATTACHMENT. Johann G. 
Peterson, Hartford, Conn., assignor to Arrow Electric Company, 
Hartford, Conn. Filed September 3, 1910. Combined with the 
cap and handle of a rotary switch, is a washer with spring 
fingers rotatable with the handle, and a washer with ratchet 
teeth held from rotation by the cap. 


978,934. PROCESS FOR CONTINUOUS ELECTROLYSIS OF 
AQUEOUS SOLUTIONS. Albert Pietzsch, Triberg, Germany, 
and Ewald Steinbuch, Monthey, Switzerland, assignors to So- 
ciety of Chemical Industry in Basle, Switzerland. Filed Novem- 
ber 17, 1909. The liquid is caused to flow continuously past 
the anode to the cathode and through a supply of the solid 
salt to be electrolyzed. 

978,941. COMBINED CLEAT AND ROSETTE. Frank Schimpf, St. 
Louis, Mo. Filed June 24, 1910. The lower half of the cleat 
has a central integral boss with a diagonal hole through it for 
receiving the branch circuit. 


978.942, RECORDING-COMPASS. Edwin Schuette and Nicholas 
Dedrick, Manitowac, Wis.: said Dedrick assignor to said 
Schuette. Filed June 22, 1908. A contact arm moves with the 


compass needle over a series of contacts corresponding to 
similar contacts in a distant indicating instrument, whose in- 
dex reproduces the compass movements. 

978,951. PARTY-LINE TELEPHONE. Cyril A. Soans and Albert 
H. Graves, Chicago, Ill., assignors to Homer Roberts Telephone 
Company. Filed March 4, 1907. Each party has a selecting 
relay governing its connection to the line. 

978,953. TROLLEY-RETRACTOR. Lucean B. Stanley, Collinwood, 
Ohio. Filed March 19, 1909. Release of the trolley against the 
wire causes a toggle to collapse and thus to withdraw the pole. 

978,958. TELEPHONE DESK-SET APPARATUS AND CIRCUIT. 
Burton W. Sweet. Cleveland, Ohio. assignor to Century Tele- 
phone Construction Company, Buffalo, N. Y. Filed April 27, 
1906. All of the mechanism, including an induction coil, is 
inclosed within the tubular upright of the stand. 

978.959. LIGHTNING-ARRESTER. Percy H. Thomas, Montclair, 
N. J., assignor to Cooper Hewitt Electric Company, New York, 
N. Y. Filed June 7, 1905. Includes mercury-vapor tubes in the 
path between the air gaps and ground. 

978.978. CONNECTION FOR STORAGE BATTERIES AND THE 
LIKE. Leonard H. Worne, Philadelphia, Pa. Filed December 
15, 1906. Relates to the securing of the conductor to the lug. 

978.980. FLUSH CURLING-IRON HEATER. James I. Ayer, Cam- 
bridge, and Horace B. Gale, Natick, Mass., agsignors to Sim- 
plex Electric Heating Company Cambridge, Mass. Filed June 


ME 


December 31, 1910 


3, 1910. Is arranged in the form of a wall receptacle with a 
movable gate normally closing the opening. 


978,983. HIGH AND LOW WATER ALARM. Charles Brent, Bran- 
don, Manitoba, Canada. Filed January 2, 1907. Both water 
levels are provided with contacts which are closed to ring an 
alarm. 

978,992. ELECTROMAGNET. Bert G. Dunham, Rochester, N. Y., 
assignor to American Automatic Telephone Company, Roches- 
ter, N. Y. Filed June 4, 1906. Has an armature resting against 
and supported on the upper surface of the pole piece, and a 
spring holding the armature seated therein while permitting 
the pivotal movement of the latter. 


978,999. RELAY. Hugo Gernsback, New York, N. Y. Filed March 
14, 1910. An adjustable telegraph relay. 


979,003. COMBINED GENERATING AND STARTING APPARA- 
TUS FOR GAS-ENGINES. John Allen Heany, York, Pa. Filed 
November 26, 1909. A storage battery is arranged to operate 
a motor geared to the engine shaft for starting the latter and 
then to supply the ignition. 

979,011. SWITCH-BOX STRUCTURE. Abram D. Levy, Cleveland, 
Ohio. Filed April 22, 1910. A number of independent switch 
boxes are so constructed that they may be secured together in 
a gang. 

979,012. TELEPHONE-REPEATER. Charles D. Lindridge, Provi- 
dence, R. I. Filed February 10, 1909. The repeater includes a 


local circuit, translating devices, a plurality of negative re- 
sistance elements and a source of direct current connected 
together in the loal circuit, a plurality of non-inductive re- 
sistances, and means for substituting one or more of the non- 
inductive resistances for one or more of the negative resistance 
elements. 
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978,909.—-COMBINED TELEPHONE AND 
TELEGRAPH SYSTEM. 


979,015. RAIL-JOINT. Louis P. Locke, Victor, N. Y. Filed May 
24, 1909. An insulated joint. 


979,050. ELECTRIC SWITCH. 
Filed August 21, 1909. A covered knife switch. 


979,060. SINUSOIDAL-WAVE-CURRENT APPARATUS. Fred Ced- 
ergren, Hammond, Ind., assignor of one-half to Frank S. Betz, 
Hammond, Ind. Filed October 7, 1907. A medical electrical 
machine is so constructed that the patient under treatment 
receives an alternating current or direct current through his 
body at the will of the physician. 


979,064. ELECTRICAL ELEMENT. Axel Theodor Konstantin 
Estelle and Karl Wilhelm Henrik Evers, Filseryd, Sweden, as- 
signors to Nya Ackumulator Aktiebolaget Jungner, Fliseryd, 
Sweden. Filed May 12, 1909. Metallic iron and metallic cad- 
mium are mixed together in a finely divided state in such 
proportions that the discharge of iron takes place without the 
formation of ferric compounds. 


979,078. ELECTRIC-MOTOR CONTROL. Harry Ward Leonard, 
Bronxville, N. Y. Filed April 24, 1908. Renewed August 16, 
1904. Four dynamo-electric machines, each having a separately 
excited field, are combined, an electric motor connected to 
them, and means are provided for connecting the armatures 
of the four dynamos in mutiple, in multiple-series, and in series 
with each other for the purpose of varying the speed and torque 
of the electric motor. 

- 979,081. SIGNALING SYSTEM. Carl P. Nachod, Philadelphia, Pa. 

Original application filed October 13, 1908. Divided and this 
application filed March 2, 1910. The signaling apparatus is 
arranged to operate on the great variations of voltage which 
are found in the supply and return conductors of an electric 
railway system. 

979,094. ELECTRIC MOTOR AND CONTROLLING SYSTEM. 
Frank B. Rae, Detroit, Mich., assignor to Rae Electric Company. 
Filed June 25, 1907. A series motor has its field windings 
divided into a number of parts, each part containing a re- 
sistance which may be cut out by a starting switch. The start- 
ing current is thus kept down to a predetermined value. 


979,116. TROLLEY CIRCUIT CONNECTION. Charles W. Whaley, 
Indianapolis, Ind. Filed July 29, 1909. A bracket mounted on 
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John A. Ward, Spokane, Wash. 
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the trolley wire and extending below it makes contact with the 
trolley pole of a car at the time of passing. 


979,128. MACHINE FOR THE PRODUCTION OF JACQUARD- 
CARDS. Ramón Turné Carbonell, Barcelona, Spain. Filed 
March 13, 1909. Electromagnets are employed to operate a 
series of card punches. 

979,143. CONTROLLING DEVICE FOR ELECTRICAL APPARA- 
TUS. Elie F. G. H. Faure, Erie, Pa., assignor to Burke Elec- 
tric Company. Filed January 31, 1910. A movable switch ele- 
ment is placed in the handle of portable electrically driven 
devices such as drills, etc. Means are provided so that arcs 
formed at the switch points will be blown out by the field of 
the motor. 


979,144. TRANSMISSION AND RECEIPT OF ELECTRICAL EN- 
ERGY. Reginald A. Fessenden, Brant Rock, Mass. Filed 
October 31, 1907. The system for the transmission of elec- 
trical energy by means of electromagnetic waves includes a 
receiver and means for diverting and using in the receiver, 
the energy of the surface currents produced by the waves. 


979,145. ELECTRICAL SIGNALING. Reginald A. Fessenden, 
Brant Rock, Mass. Filed December 23, 1907. A galvanometer 
of which the movable part is a string in vacuo is arranged 
with a bolometer so that the movement of the galvanometer 
determines the amount of radiant heat falling on the bolometer. 


979,003. COMBINED STARTING AND IGNI- 
TION OUTFIT. 


979,153. ELECTRIC-BATTERY CELL. Julius H. Gugler, Milwau- 
kee, Wis. Filed June 21, 1909. The cell has a cup with a non- 
porous lower portion and a porous upper portion. A battery- 
element forms a variable displacing means within the cup, and 
means are provided for raising the battery-element a distance 
sufficient to bring the level of the liquid therein below the por- 
ous portion of the cup. 

979,154. COMBINED PRIMARY AND SECONDARY BATTERY 

_ SYSTEM. Julius H. Gugler, Milwaukee, Wis. Filed November 
6, 1909. A primary and secondary battery and a service circuit 
are connected together at one pole and a switch is provided for 
connection of the other poles of the three elements. A re- 
sistance connects the last-named poles of the two batteries. 

979.155. COMBINED PRIMARY AND SECONDARY BATTERY 
SYSTEM. Julius H. Gugler, Milwaukee, Wis. Filed November 
26, 1909. A combined primary and secondary battery-system 
comprise, in combination, a secondary battery divided into 
equal halves, a primary battery having a potential proper to 
charge one of these halves, a service-circuit connected in series 
with the secondary battery, a change-over-switch adapted to 
connect each half of the secondary battery alternately in 
circuit with the primary battery, and a device operated by the 
difference in potential of the two halves of the secondary bat- 
tery for shifting the switch. 

979,164. ELECTROPNEUMATIC TOOL. John Ten Eyck Hillhouse, 

` New York, N. Y. Filed July 25, 1908. A number of electro- 
magnets are enclosed in a casing, and circuits are arranged 
to effect the energization of the magnets to cause adjacent 
magnets to be moved toward and from each other to thereby 
cause a difference of air pressure within the casing. A piston 
within the casing is arranged to be actuated by this air pres- 
sure. 

979,209. SCENE-SHIFTING APPARATUS. Frederick William 
Scott, London, England. Filed April 19, 1909. Two parallel 
shafts carrying a series of hoisting drums are so fixed as to 
permit of operation in either direction. Electromagnets con- 
trol the connection of the drums to either shaft. 

979,242. SPARK-PLUG. James C. Anderson, Washington, D. C. 
Filed September 23, 1909. The two electrodes are arranged 
in a funnel-shaped extension of the casing. 
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979,250. MOTOR-CONTROLLER. Gustavus A. Bauer, Chicago, Ill. 
Filed November 19, 1908. A controlling device for internal 
combustion engines comprises electromechanical means for 
varying the point in the stroke of the piston at which the 
spark in the cylinder of the engine is formed, and two devices 
for controlling said means, one responsive to the speed of the 
engine and the other responsive to its load. 


979,256. TIME LIMIT DEVICE FOR ELECTRIC SWITCHES. 


George A. Burnham, Saugus, Mass., assignor to S. B. Condit, 
Jr.. Boston, Mass. Filed February 3, 1910. An overload-cur- 
rent relay is connected to an electric motor driving a flyball 
governor which closes the switch-contiolling circuit when the 
load and potential at the relay and therefore the speed of the 
motor exceeds a definite limit. 


979.275, OSCILLATION-RESPONSIVE DEVICE. Lee de Forest, 
New York. assignor to De Forest Radio Telephone Company. 
Filed February 2, 1905. A wireless receiving apparatus has 
two electrodes by a dielectric in the antenna circuit and also 
the local circuit. Heating of the dielectric, as by a flame, 
changes its conductivity. : 

979,276. SPACE TELEGRAPHY. Lee de Forest. New York. N. Y.. 
assignor to De Forest Radio Telephone Company. Filed January 
29, 1907. A circuit containing an inductance, a condenser and 
a pair of arc electrodes has the latter connected to a generator 
whose voltage amplitude variation with time is practically 
zero during the greater part of half cycle. 


979,277. HIGH-FREQUENCY ELECTRICAL-OSCILLATION GEN- 


ERATOR. Lee de Forest. New York, N. Y. Filed February &, 
1908. A high-frequency oscillation circuit comprises a capacity. 


an inductance and a non-conductor coated with an oxide of the 
zirconium group, this being associated with a circuit bridged 
across the terminals of the energy source and the capacity. 


979.291, ELECTRIC SAD-IRON. 


assignor of one-half to Samuel C. Mumford, Detroit, Mich. 


979,396. RECTIFIERS FOR THREE-WIRE 
a 


Filed June 30. 1910. Contains a number of independently re- 
movable heating units. 

979.292. TELEPHONE CUT-OUT. Philip H. Harner. Dooms, Va. 
Filed April 23. 1910. Consists of a stationary base plate carry- 
ing three contacts, the middle one connected to ground, and 
a hinged cover plate with registering contacts. 

979.311. TROLLEY-WHEEL GUARD. Eugene E. Kelley, Greens- 
burg, Pa. Filed June 7, 1910. A guard frame is mounted around 
the trolley wheel and carries guard wheels and swivelling guard 


SYSTEMS. 


arms. 
979.328. MAGNETO-IGNITION DEVICE FOR USE IN CONNEC: 
TION WITH INTERNAI-COMBUSTION ENGINES. William 


Mulholland, Belfast. Ireland. , Filed November 11, 1909. Re- 
lates to the construction of the armature spindle and gears 
of a magneto generator. 


979.553. ELECTRICAL ANNOUNCING ATTACHMENT FOR 
CASH-REGISTERS. Thomas J. Sullivan, New York. N. Y. 
Filed December 30, 1907. Comprises a motor and key-controlled 
electromaznet8 governing the connection of electrodes on the 
armature shaft to a series of iamp signals. 


979.354. ELECTRIC SWITCH. George Sweetser, London, Eng- 
land. Filed November 30, 1909. Comprises an electric ther- 
mal expansion device, a bowed contact plant and a forked lever 
oscillated by the expansion device having its forked end strad- 
dling the plate so as to snap the same, and contacts carried by 
the forked lever. í 


979,375. METHOD OF FORMING COILS FOR ARMATURE-WIND- 
INGS. James Burke. Erie Pa.. assignor to Burke Electric 
Company. Filed December 29, 1906. Consists in forming a 
flat coil, bending the ends at approximately right angles to 
the main portion, and then forming offsets in the ends. 

979,376. AUTOMATIC FIRE-ALARM. Leroy Cain, Caledonia, 
Mich. Filed March 1, 1910. A thermostatic circuit-closer con- 
sists of two hinged contacts held apart by a fusible link against 
the tension of a spring. 


979,396. THREE-WIRE SYSTEM OF ELECTRICAL DISTRIBU- 


TION. Perey H. Thomas, Pittsburg, Pa.. assignor to Cooper 
Hewitt Electric Company. Original application filed January 
21. 1903. Divided and this application filed May 6, 1903. A 


three-wire direct-current system is connected to the secondary 
of an alternating-current transformer through four mercury 
rectifiers connected as shown in the diagram. 


99599 ADVERTISING DEVICE. Elias Atherton Lyon. Yonkers, 
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Arthur H. Happe, Detroit. Mich., . 
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N. Y. Filed June 2, 1906. A band carrying advertisements 
has at each end a mechanism for winding it up that is electro- 
magnetically controlled. 


PATENTS THAT HAVE EXPIRED. 


Following is a list of the electrical patents (issued by the 
United States Patent Office) that expired December 26, 1910: 


211,328. METHOD OF ELECTRIC COMMUTATION AND FLUID 
ELECTRIC COMMUTATOR. Charles E. Emery, Brooklyn, 
N. Y. 

511,341. CLEANING DEVICE FOR RAILWAY CONDUITS. John 
C. Love, Philadelphia, Pa. 


511.342. CONDUIT RAILWAY TROLLEY. John C. Love, Chicago, 
Il. 
511.343. TROLLEY FOR CONDUIT RAILWAYS. John C. Love, 


Chicago, Ill. 

511,344. SUPPORT FOR ELECTRICAL CONDUCTORS. 
Love, Philadelphia, Pa. 

§11,345. TENSION DEVICE FOR ELECTRIC CONDUCTORS. 
John C. Love, Philadelphia, Pa. 

511.346. TROLLEY-BAR CARRIER FOR CARS. John C. Love, 
Philadelphia, Pa. 

511.347. GOVERNOR FOR ELECTRIC MOTORS. John Marty, Jr., 
Cleveland. Ohio. 

511,358. TELEPHONE. Barton Pickering, Dayton, Ohio. | 

511.375. METHOD OF AND MEANS FOR COMPOUNDING DYNA- 
MO-ELECTRIC MACHINES. Elihu Thomson, Swampscott, 
Mass. 

911,376. ELECTRIC MEASURING 
son, Swampscott, Mass. 

511.401. ELECTRIC METER. Lucien Brillie, Paris, France. 

511,434. GALVANIC BATTERY. Harry T. Johnson, New York. 
N 


Jonn C. 


INSTRUMENT. Elihu Thom- 


511,448. ELECTRIC LOCOMOTIVE. John G. McCormick, Louis- 
ville, Ky. 

511.451. ELECTRIC BELL. Augustus J. Oehring, Chicago, Il. 

511,452. CONDUIT FOR ELECTRIC RAILWAYS. Henry D. Oler, 
Paterson, N. J. 

511,456. TELEPHONIC INSTRUMENT. 
New South Wales. 

511.461. ° SAFETY DEVICE FOR ELECTRIC CIRCUITS. Charles 
H. Rudd. Evanston, IH. 

511.462. FIRE-ALARM TELEGRAPH. Charles H. Rudd, Chicago, 
Hil. 

511,464. MULTIPLE SWITCHBOARD SYSTEM FOR TELE- 
PHONE-EXCHANGES. Charles E. Scribner, Chicago, Ill. 

511.495. ELECTRIC ARC LAMP. Reginald Belfield, London, Eng. 

511,503. ELECTRIC MEASURING APPARATUS. Theodor Bruger, 
Bockenheim, near Frankfort-on-the-Maine, Germany. 

511.512. MACHINE FOR SEPARATING MAGNETIC FROM NON- 
MAGNETIC SUBSTANCES. George G. Crosby, New York. 
N. Y. 

511,514. PROCESS OF AND COMPOSITION FOR THE MANU- 
FACTURE OF POROUS CUPS FOR ELECTRICAL BAT- 
TERIES. Frank G. Curtis, Philadelphia, Pa. 

511.523. CURRENT-REGULATOR FOR DYNAMO-ELECTRIC MA- 
CHINES. Charles D. Haskins, Brooklyn. N. Y. 

511,524. CONVERTER SYSTEM FOR ELECTRIC RAILWAYS. 
Gustaf E. Ilesse. Brooklyn. N. Y. 

511.527. AUTOMATIC ELECTRIC-LIGHT EXTINGUISHER. George 
M. Hughes, and George T. Reed, Baltimore, Md. 

511,547. ELECTRIC-WIRE COVERING. Franklin S. Randall, Phila- 
delIphia, Pa. 

511.559. ELECTRICAL TRANSMISSION OF POWER. 
Tesla, New York, N. Y. | 

511.560. SYSTEM OF ELECTRICAL POWER TRANSMISSION. 
Nikola Tesla, New York. N. Y. 


Parnell Rabbidge, Sydney, 


Nikola 


511,562 and 511.563. CLOTH-CUTTING MACHINE. Arthur K. 
Thyll, New York, N. Y. 
511,570. ROTARY ELECTRO-MAGNETIC ENGINE. Henry P. 


White, Kalamazoo, Mich. 
511,574. ELECTRIC TRANSFORMER. 
Wayne, Ind. 
511,589. TELEPHONE SYSTEM. 
N 


James J. Wood, Fort 


Frank R. Colvin, New York, 


N. Y. 

511,611 and 511.612. INSULATOR Charles N. Hammond, Boston, 
Mass. 

511,613. ROSETTE FOR ELECTRIC LIGHTS. Charles N. Hanm- 


mond, Boston. Mass. 
511,621. ELECTRIC-MOTOR APPARATUS. William A. Johnston, 
Arthur W. Browne, and John C. Davidson, Prince’s Bay, N. Y. 
511,627. ELECTRIC-RAILWAY SWITCHING MECHANISM. Charles 
J. Kintner, New York, N. Y. 

011,647. ELECTRIC GRAIN-WEIGHING SCALE. 
and David De P. A. Outclat, Spotswood, N. J. 

511,682. ELECTROLYZING APPARATUS. Antoine J. O. Chal- 
andre, Paris, France. 

511,731. ELECTRIC SIGNALING APPARATUS. 
little, Bridgeport, Conn. 

511,739. TELEPHONE SYSTEM. John J. McNally, California, Mo. 

911.742. ELECTRIC CAUTERY APPARATUS. James A. Wotten 


John Outcalt, 


Thomas B. Doo- 


and Earnest A. Bostrom, Atlanta, Ga. 
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